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ABSTRACT

The rising adoption and incorporation of computate everyday
life requires human-computer interaction methoddedoefficient
and easy to understand. Simultaneously, complexitif

underlying computer systems are increasing, inhigreequiring

deeper understanding and a detailed level of hurpamputer
interaction methods. Software wizards are one imgmbrexample
from the category of tools that simplify this iraetion. Through a
simple, domain-specific, and targeted set of guideestions,
wizards allow complex tasks to be completed quickig simply.
Tasks accomplished by wizards range from simplerinétion

collection to complex system configuration. Becau&eards are
task-specific, their lifespan is short and thus thes easily and
quickly adapted such that the cost associated withard

maintenance is minimized. This paper outlines swdbard

requirements and provides a metamodeling approachizard

generation. A domain-specific modeling languageprissented,
which has been shown to be helpful in the generatfodomain-
specific wizards that are capable of adapting tangmg

requirements.

Categories and Subject Descriptors
D.2.13 {Software Engineering} Reusable Software Bomain
engineering, reusable libraries, reuse models

General Terms
Design, Reliability, Experimentation, Languages.

Keywords
Metamodeling,
interfaces

wizards, automated wizard generatioser

1. INTRODUCTION

Many advances in technology emerge from mechanibatshide
underlying accidental complexities by introducingldaional

layers of abstraction. The renewed interest in dosspecific

languages is an example of how higher levels ofrattion can
assist end-users in describing concerns from tbkl@m space of
a particular domain, as opposed to adopting notstid a specific

solution space €.g., use of a general-purpose programming

language or middleware). Software wizards [1] aveadditional
technique that assist in simplifying computer usaged

configuration. By guiding configuration and custaation
through a set of targeted questions, a wizard cssistain
resolving many activities that previously involvéolwer level
knowledge of the inner workings of a specific apafion. For
example, software installation and computer diaiodsols use
wizards to obtain information from a user that iseded to
perform configuration and analysis tasks. As thendr toward
raising levels of abstraction continues, wizardferofa viable
alternative to assist end-users in describing nmuplicated
tasks that refer to their domain expertise. Withprting tools,
intuitive interfaces and guided suggestions pravitdg wizards
can accomplish many tasks that minimize the redusgertise of
specific technical spaces. A challenge emerges,etiery with
respect to how the actual wizards are designedcesated. This
paper describes a domain-specific modeling langu&gf&ML)
that assists in generating wizards.

Because wizards are domain and problem specifay, dine often
transient and temporary in nature. New versions wadous

compositions of wizards need to be created, eachndaa

possibly short life span. As such, allocating digant effort to

wizard creation is poor use of one’'s time and sthobke

minimized. We realized that a significant improvena wizard

composition could be offered by providing a modglapproach
that could be used by a domain expert to desiggeted wizards.
A domain user can use the generated wizard toecreatessary
artifacts based on the parameters supported thrthetwizard

questions. By investigating this technique, tweegaties of users
and generators emerged: (1) the domain expert \was a DSML
for specifying a wizard in his/her own domain; thiser uses the
DSML to concentrate on collecting desired informati (2) the

domain user who uses the wizard that was designéldebexpert;

this user provides specific and targeted infornmatio

The idea of wizard composition and guided informttollection
contributes to the trend of improved abstractiorcimag@isms for
specifying application information. By applying nediriven
engineering (MDE) [2] to wizard composition and ggation,
improvements to wizard development are introduced b
eliminating complexity of hand-coding all the comwl links
between pages. Furthermore, different model comspitan be
associated with the wizard DSML to generate wizardsnany
different formats €.g, HTML, Java), each of which can store the
obtained data in different formats.g, text, XML, VoiceXML).



We have devised and developed a DSML that enalelesrgtion
of user interfaces associated with wizards. A dons&lected as
an example and used throughout this paper comestfre area of
grid computing [3]. The Application Specificationahguage
(ASL) [4] is an XML-based language allowing an apation
developer to describe functionality, installatiand invocation
properties of their application that persist throogt the grid
environment.
composition of an ASL specification can be a timasuming
and error-prone task for the application develofier., wizard
user). The use of a wizard to create an ASL doctimemsists of
constructing representations of the necessary &ggelements
describing an application. An application developey answer
the wizard’'s questions with parameters that describe
corresponding application feature. We have fourat thwizard
helps to remove many of the errors in formatting A8L
document to ensure that the document was createelcty (.e.,
the application developer would be alleviated db@of typing
and checking the correctness of XML tags).

The roles of each user and the tools that theyateséighlighted
in Figure 1. The DSML generates the correspondirigang
(including page formatting and composition), whishthen used
by the application developer to provide descriptinformation
about the application through a targeted set ofties. After
completing the wizard, an XML document
corresponding to the data that was collected.,(correctly
formatted, ASL schema conforming document).

) Application
Grid expert developer
%@ > | ASL
A Application specific
Instance model wizard XML
document

Figure 1. Two levels of abstraction accomplished bysing a
DSML to generate a higher level wizard.

2. WIZARD CLASSIFICATION

Using MDE to compose wizards requires the designaof
metamodel capable of representing necessary entitignin the

wizard domain. Thus, determining the purpose of etamodel

depends on the type of wizards that will ultimateéycreated. In
order to distinguish general types of metamodelsetareated, we
separate wizards into two broad categonsin andguided

Plain wizards correspond to simple page sequencing with

appropriate fields incorporated into each page. ddtegorizing
components of this type of metamodel are needezhé&ble and
handle connectivity between different pages, segjugnof the
pages, data passing and storage across the pagss|l as page
design (including proper page formatting). Thera isingle path

is created

of execution built into this type of wizard at tkieme of model
creation. After the model is created, the generistan charge of
converting the model into underlying coded, Java, HTML).

Even though this type of wizard may seem somewiaalf the

task that must be handled by the wizard generatthig stage is
two-fold: a) create the user interface under gigenstraints; and
b) simultaneously and automatically implement thethud of

We selected ASL as an example becausecapturing user data where it is output in the fdrifeag, text,

XML, VoiceXML) specified by the user. Depending dhe
underlying technology used, the correct method ath gpassing
must be appliede(g, if a wizard is created in HTML use CGI or
servlets). This step of wizard generation mustrbpléemented in
the generator at a very generic level becauserttiaiser denotes
their intention by connecting two individual pagésit does not
provide any additional parameters. The result efittodeling task
is the specification of a software configuratiorearid where the
user specifies the necessary information to linkprapriate
libraries and the location of needed services.

Guided wizardsextend the concept of page sequencing and are

more closely related to expert systems [5]. Rathan having a
predefined path set at the time of creation, guideghrds must
have generic code incorporated into them so that ukoices
determine the next page of the wizard to be diguay
Incorporating these ideas into a metamodel requiresh more
care to be taken and imposes much higher requirtsntan the
code generators. There are two major consideratainghe
metamodel level when dealing with a guided wizarte first
consideration is the requirement to create conoestinot only
between entire pages of the wizard, but also terdffe user a set
of predefined options. A user of the wizard modglianguage
must be able to make connections between thosevidgi
options and between subsequent wizard pages. Thende
consideration deals with page scoping. Becauserdiit paths in
the course of wizard execution may take the wizesel to a page
with equivalent information, there may be redundaages
floating around the instance model resulting inetéjye work
done by the designer, eventually leading to mofficdit page
management and updating. Depending on the metanamukl
corresponding data, this condition may be unavdelabut by
proper scoping and introduction of the hierarchitalicturing of
the collected output such issues can be reduced.

When using a generator for a wizard model and toamsng it
into the wizard implementationeg., HTML or source code),
there is the additional requirement to manage obntiow
elements for individual user choices. This logic sinwbe
customized to the particular wizard and be complétansparent
to the end-user. Beyond making the necessary ctioneat the
page level, the generator must be capable of conpogcessary
code, including page scoping which introduces neallenges for
the generator developer. Figure 2 provides a gecabphi
representation of these considerations, where rkflow of a
guided wizard can be seen. The user initially ptesisome data,
which leads to a subsequent page that may braféhtofseveral
possible pages. Selection of the subsequent patgtdsmined on
user input at run-time. Each page may branch intdtipte
subsequent pages, some of which can be equivaleooritext,
even though the paths may differ. At each stephef wizard,
control flow (CF) code logic must be provided bye tiwizard
generator along with the code for data storageititementally
constructs the resulting documeatq, Data).



\P)—):sz)—)z
= =
E )EE \P}—)EAQP __=’
) \} - — | =
y | '%_, =]
A Y =
= — =
=) o=
I
v v v v
Date > Date > Date > Date
» » y j—

Figure 2. Wizard flow showing multiplicity of generated
wizard pages and requirement to handle control flow(CF) at
each junction as the Data document is being genegat.

3. APROTOTYPE METAMODEL

To investigate the benefits of model-driven gerieradf wizards,
we developed a metamodel capable of representirzaravi
components found in ASL. A model compiler was alsweloped
to generate the corresponding HTML code to repteska
wizard. As a supporting tool, we used the Genericd&ling
Environment (GME) [6], which is a metamodeling tdbat can
be used to build DSMLs. Our metamodel describesodeting

language that allows grid experts to specify thdlofdng

elements of a wizard: compose pages with correspgrelements
found in ASL, connect those pages into a meaninfifu, and

generate matching HTML code that can be incorpdratéo a
grid web portal interface.

The modeling language mirrors the structure of A8kcause
ASL is a hierarchically structured language, whidb

compartmentalized so that separate sections ofcangent are
logically related, the metamodel conforms to theimel scoping
rules of individual pages. By providing hierarchicamponents
within the metamodel based on segregation of iddiai sections
of ASL, the metamodel supports logical and meanihgfructure
of wizard generation to the grid expert. These iseatly-

structured components provide page scoping, whidwathe

user to logically separate individual pages intbs&ctions. This
assists in keeping the number of pages to a mab&géavel.

Because pages at separate sections of a wizardjesrerally
dissimilar, metamodel segregation also minimizesrdguirement
for redundant page composition. At the current estagf

development, the metamodel is capable of repreggmidividual

page components, compose those into a meaningfuiafoand
make them part of a larger section. Additionallpneections
between entire pages corresponding to ASL sectiwars be
established.

Figure 4 shows the metamodel with numbered elemevtigh
are referenced in the rest of this section. Inrtte¢amodel, there
are three major sections: section model, conne&iements and
individual page components. The section model (ram is the
starting element of the entire metamodel settiregdbnnectivity
rules and encompassing all the other componenitabiain the
metamodel. The connectivity elements (numbers &gablish
different types of connectionsd., whether components belong to

a single page or establish connections betweenspaged the
remaining elements (numbers 7-15) correspond t@ndipage
components. All of the elements except number &ctliy
correspond to page components such as text boxdospadown
menu. In the case of composite elemertg,(drop down menu,
radio button group), lower level elements are piedi to allow
user creation of individual user options. Numbeis8a ‘help
element’ allowing each element to be associatedh wiintext-
sensitive help (as supplied by the metamodel user).

Figure 3. Sample page of generated wizard to collec
application information as defined in ASL.

A model compiler was developed for this metamodegi¢nerate
the wizard
formatting, sequencing and transitioning. The depelent of the
model compiler to support all available features tbfe

corresponding metamodel presented a significanfiecttge. The
current implementation of the model compiler is ifed in

functionality to support generation of HTML pageslizing the
desired page formatting. Page arrangement and quageectivity
is still unavailable. The major challenge arosenfrthe need to
automatically establish connectivity protocols lthea different
types of connected objects within a model. A sanmaige of the
generated wizard in HTML is provided in Figure $ig figure

shows the initial page of the wizard, correspondmthe general
information collection page of ASL. The figure alshows the
metamodel supplied outline of the interactive Halpctionality.

4. CONCLUSIONS AND FUTURE WORK

This paper is a report of work in progress thattsth with a
specific goal of producing wizards to assist irdgtocument and
application configuration. During the course of @westigation,
we realized that our modeling language was broadscope and
applicable to multiple domains. This paper provide®otivation
of the requirements and challenges for specifyfrggdomposition

in HTML and accommodate for proper page



Figure 4. Metamodel for wizard generation. This paticular instance is for creating ASL documents.

of generic wizards through the use of DSMLs. A cibuition of
this work is the two levels of indirection that leato be handled
through the metamodeling environment. This mearat the
compiler must seamlessly produce not only the cfudethe
wizard composition, but it also must incorporataleanto the
wizard that will store the data provided to the awi at run-time
in the appropriate format. The data storage compmoig not
explicitly defined in the instance model and thusstrexist in the
generator. Provisioning of such functionality regsi broad
generality in the generator that must be capablautdmatically
invoking (i.e., as implied by current environmenmtdéor user
input) appropriate code. Development of such gdizerh code
requires much interdependence between various modeles as
well as complex code generation two levels deeg., (code
generated by the model compiler is the wizard cod#)is
generated code must subsequently be capable cbrmdisyy to
wizard requirements and guide the wizard actionsweli as
generate the final output.

A DSML was designed to support the approach.
development process, issues arose with the implatiem of the
compiler code dealing with the support for the tlewels of
indirection. Because both of the mentioned levelaistm
simultaneously be supported in the compiler cod®mmodating
for any possible combination of elements founcdhia metamodel,
the compiler encountered several challenges. This due to the
fact that at each step of the wizard and at eacHl & indirection
very specific code needed to be created automigti¢artions of
generator code were often found to be equivaledtdapendent
on dispersed snippets of code inviting generatdeammponents
to be indirectly connected. Use of standard objeignted
programming techniques resulted in inconsistenttionality that
was hard to manage and maintain. More specificallis was
referring to compiler code that was used to geedrgbage
connections and organize page layout. Because @anponent
was slightly different depending on the contextmpder code
needed to be adjusted accordingly rather than gibgihg able to

In the

reuse it transparently. A need to modularize coagk® imore
manageable components, each capturing the desinetidnality,
became apparent. Thus, we are considering the fuselmiques
such as the Aspect-Oriented Programming [7] to esaduch
issues. Eventually, with the improvements in geti@naof our
metamodel compiler, new fields for tool applicalyilican be
realized, such as automated job submission inerfgmeration
for grid applications, as well as simultaneous attpf multiple
formats of wizard-collected data requiring minimalser
intervention.
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