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ABSTRACT

This chapter defines a publishing model for Web applications starting from
the analysis of the most well-known modeling methodology, such as HDM,
OOHDM, WebML, Conallen’s method and others.

The analysis has been focused to verify the state of art about the
modeling of Web application pages. In particular, the different types of
elements that compose the Web page in the above models are taken into
consideration.

This chapter describes the evolution of the HDM methodology starting
from the first approach based on the definition of a LP concept up to the more
structured and complex Conceptual page, based on the influence of
“operations” on the modeling of the dynamics of navigation between pages.
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INTRODUCTION

Designanddevelopmentof WWW applicationsis quickly evolvingtobecome
more engineered products introducing powerful models ofhypermedia applica-
tions. The entire lifecycle to obtain affordable outcomes mustbe considered as a
complex process that should be supported by tools in order to help the designer in
eachphase.

Starting fromaconceptual modeling makes it easier to manage the changes but
itrequires awell-engineered process to correctly drive the entire cycle from the
model to the outcomes.

Ourresearchactivity is oriented to develop bothamodel to suit the complexity
and aset oftools to support the designer from the analysis phase to a prototype of
the Web application in order to have an effective test of model. These tools, based
onarelational database, support also the multi-delivery feature to customize the
applicationaccording to the userrole (families of applications).

The main goal of this chapter is to define a publishing model for Web
applications, starting from the analysis of the most well-known modeling method-
ology, suchas HDM, OOHDM, WebML, Conallen’s method and others.

The analysis has been focused to verify the state of art about the modeling of
Web applicationpages and to capture the different types of elements that compose
the Web page in the above models.

BACKGROUND

In 1993 the Hypermedia Design Model (HDM) (Garzotto, Paolini & Schwabe,
1993; Garzotto, Mainetti & Paolini, 1995, 1996) was published, the firstmodeling
approach oriented to the design of multimedia application that was enhanced to
support the hypermedia applications (Bochicchio, Paiano & Paolini, 1999).

Inthisenvironmentarelevantaspectisrepresented by definition of Logic and
Presentation pages. Logic pages have been introduced into the model to better
design what the designer considers the unit of fruition of the specific WWW
application (example: apainter and all his works, or the collection of all painters, and
soon). The Presentation pages are a collection oflogic pages that appear to the user
into the HTML page (example: the home page and the previous logic page can
appear intwo frames ofaunique HTML page), managing the dynamic behaviour.

Inourresearchactivity we developed the tools, starting from HDM concepts,
to supportthe entire applications lifecycle through the prototyping using an engine
thatwill be briefly described in the next section.

In the last months the Web environment has been oriented on the Web
applications more than on Webssites, so the HDM model is evolving to its 2000
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version (W2000) in order to best capture all the dynamic and navigational
behaviour of WWW applications.

Adding the operation of the traditional Web sites means that the model
structure and the behaviour may change dynamically and are strictly related to the
user profile.

Ourresearchis oriented to define an Information Conceptual Model and a
Navigation Conceptual Model by rendering the design conceptusing customized
UML diagrams. UML was extended to define a suitable framework for this task.

Thenextstepis the definition ofa Conceptual Publishing Model, whichis the
core of this chapter, which inherits the information and navigation definition and
customizes the user behaviour.

Several authors are publishing interesting ideas about this problem, butthey are
starting from the page definition, while we start from a conceptual framework
(Conallen, 1999; Ceri, Fraternali & Bongio, 2000; Schwabe & Rossi, 2000).

Although for small applications into a well-known application domainitis
possible todirectly design the Web page, having inmind, withoutany formalism,
the information and navigation structure in order torealize a well-structured design
it’sneeded to have a different approach to the design.

JWEBII NAVIGATION ENGINE: THE LOGIC
PAGES APPROACH

The mainrequirements taken into accountin the design and in the development
ofthe JWeb Il Navigation Engine (NE) are:
*  Generation of hypermedia applications described in standard structures
(easilymaintainable).
*  Managementofdifferentclientdevices with particular presentation/visualiza-
tion technology (multi-delivering) such as the Internet, WAP, CD-Rom, etc.
*  Moredifferentend-users, maintaining individual history for each session.

According to these requirements, the JWeb II NE design is structured intwo
differentsteps. Inthe firststep, the part ofthe application independent from the
clientdevice presentation technology (presentation-independent module) is gener-
ated, while, in the next step, the other part that is dependent on this technology
(presentation-dependent module) is built. So the generation ofhypermedia appli-
cations consists of the creation of the physical pages (presentation-dependent) that
willbe published directly on the clientdevice and LPs, (presentation-independent)
that contain all the necessary information for the creation of the physical page
(Figure1).
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Figure 1: Delivery Process
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This distinction allows the complete reuse of the presentation-independent
modules thatrepresent the main design and development effort, while the presen-
tation-dependent module must be edited according the particular presentation
technology (WAP-WML,HTML, etc.).

For example, in a Web-based hypermedia application the presentation-
dependent module generates HTML physical pages compatible with the Web
browser. These HTML pages are created from standard logical pages that contain
theright contents. In particular, the logical pages contain both all the data stored in
database structures and all the information maintained by the JWeb IINE tomanage
the correctuser navigation and the user dynamic structures (ex. shopping bag).
When changing the presentation technology (ex. from HTML to WML-wap) all the
modules forthe logical pages generation remain valid, while the mappingon HTML
physical pages must be adapted to support the WAP technology.

Besides the creation of pages, both logic and physical, the JWeb II NE
manages the exchange of messages with the client device. Particularly, the
presentation-dependent modules receive string format commands fromthe client
device, according to the presentation technology, and translate these commands
into standard procedure calls for the presentation-independent module

In details the logical pages structured as in Figure 2, pick up and join
informationabout:

+  item(oneormore)selected (ex. anartist),

«  application link for the selected item (ex. the artist’s works),

* activecollection (actual showed elementposition, link to the nextand previous
elements, etc.),

»  centresofothercollection (ex. “Web sections” collection), and

*  usernavigation (back, userhistory, etc.).
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Figure 2. Logic Page Structure
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The LP contains the information in standard and abstract form, independent
fromthe user device presentation technology. A logical page, as shown in Figure
2,1s made up of some hierarchical sections that pick up in separated ways the
information about selected elements (LPSection), collections (CollSection),and
links for defaultnavigation (NavEmbed).

InJWebIINE the LPs are XML files with aspecific DTD; these LPs are built
accordingaspecific template and they pick up all the informationneeded to create
the physical page respecting the end user request. The information for the logical
pages is stored in a database with a structure independent from the specific
application (named run-time database).

Inthe simple applications, there is almost a directrelationship between the
logical page and information forthe end user, while inthe mostcomplex applications
itis possible youneed to show the end user the information present in different
logical pages.

Figure 3 shows a Web page of an e-commerce application that describes the
information abouta particularmodel of shirt, its relative application links, the active
collection (all the models with available filters) and another collection (the Web
application’s sections).

This page has information present in four different LPs, respectively:

*  LPI:informationaboutsupport functionality

*  LP2:informationaboutactive “models” collection

*  LP3:informationabout“Web sections” collection

*  LP4:informationaboutselected “models” and theirrelative application links
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Figure 3. The Logic Pages
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Inthe LP2 and LP3, the furthermost informationis inthe section COLLSection;
while in the LP4, the most further information is in the section LPSection.

The LPs (butprecisely the relative physical pages) are composed together in
presentation level withouta precise design methodology. Inthe case of Figure 3
the composition is made usingthe HTML technique.

This LP approach tomodel Web pages was used torealize an e-commerce
applicationina European project (Bochicchioetal., 1999). This experience has
underlined thatthe approach is efficient to model Web application forarun-time
navigation engine (suchas JWeb IINE), butsome problems were undefined:

» thedivision of the final content in different logical pages is presentation-
oriented and notaresult ofa publishing model,

» thedefinitionofthe interaction between logic pages in the same physical page,
and

*  whathappenwhen the “operations” change the contents of alogic page.

W2000: THE CONCEPTUAL PAGES APPROACH

Motivation

Onthebasis ofthe former openissues on the logical pages approach, itis clear
thatthis kind of modeling approach is quite effective for modeling pages to be used
by the engine previously described. On the other hand, taking into account our
experience in Web application modeling, we realized that it is ineffective for
modeling pages fromthe user point of view, capturing the user experience already
in the modeling phase. For this reason we introduced the conceptual pages
modeling that focuses on modeling Web pagesjustas they will be perceived by the
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users, introducing a user-centered semantic in defining the various aspects of the
pages, modeling the interactions among pages and within the page. Based on this
definition, the conceptual pages modeling should be located above the logical pages
modeling (opportunely revisited) for those applications that will be executed by the
JWebengine.
The model aimstoreach the following objectives:
*  Todefineaself-standing model: to allow the designer to directly model the
Web pages starting from the requirements.
*  Todefineamodel that could become part ofamore complex methodology,
suchas HDM and its evolution, W2000 (Baresi, Garzotto & Paolini, 2001).

The firstobjective is due to the fact that, from the analysis of other modeling
techniques, a methodology supporting the direct modeling (even from a user-
centered point of view) of the Web pages does not still exist. On the other hand,
suchamethodology should be the mostused for modeling small and well-known
applications using a structured approach. In this scenario, itis very important to
manage both the complexity ofthe structural composition of the pages (generally
the pagesjoin several different kinds of elements) and the navigation dynamics
between pages. Furthermore, using a structured approach, itis possible toreuse
both the model and the multimedia elements in a framework-like environment.

The second objective concerns the need to complete the model W2000 in
orderto have acomplete methodology to design Web applications. Even though
thismodel has been thought as anatural extension ofthe HDM model, itis rather
general for being used to model the pages of an application designed using one of
the other known methodologies like Cerietal. (2000) and Schwabe and Rossi
(2000). Generally, these methodologies split the overall application design into
different phases concerning the different aspects ofa Web application, that is,
contents, navigational characteristics, pages and, only someone, the operations and
transactions (UWA, http://www.uwaproject.org).

The W2000 model has two distinct levels:

*  Information Design: where the information structures are designed.
Information structures represent the contents available to the users of the
application. The informationis modeled from the user pointof view, meaning
thatthe designer design each object of interest for the user choosing only that
information that could be ofinterest for a particular user. Moreover, in this
design phase the access structures are designed. The access structure,
named collections, provides the user with a way to explore the information
contents ofthe application.
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*  Navigation Design: where the navigation structures are designed. Navi-
gation structures re-organize contents foranavigational purpose. They define
both the atomic piece of content that will be presented to the user, named
nodes, and the way the user can pass from one piece of content to another;
thatis, the accessibility relationships form eachnode towards the othernodes.
Moreover the navigation model in W2000 contains the notion of cluster,
which is a way to organize the nodes for context navigation purposes. Each
cluster represents a context of interest for a user, and the designers have to
design both the contextual navigation, thatis navigation within the cluster, and
the infra-clusters navigation, thatis navigation among the various clusters.

Likethe above levels, the conceptual pages model deeply uses the notion of
“type” forall its elements, allowing a more flexible page structure to better reuse
components and contents. Furthermore, to satisfy the requirement to complete the
W2000model, some guidelines and rules are defined to map the Navigation level
tothe Page level. We have already said thatarelevant aspect of the model is the
possibility tomodel the “user experience.” The way we made this possible was by
theintroduction ofa primitive used to organize informationand navigational features
needs to the user to performa certain task in aspecific context. For example, some
tasks could be browsing items in your shopping bag, scrolling through the pictures
ofapainter, exploring all book information, etc.

The Model

One ofthe mostimportantaspects ofamodelis a precise definition ofits focus.

The model we are presenting in this chapter aims to reach anumber of objectives

that we can summarize as in the sequel:

*  The main purpose of the model is the identification of the pages of the
application. Due to the complexity ofa Web page, we have to characterize
what a Web page is.

*  Wemodel only the composition ofa Web page in terms of its contents and
itsnavigational capabilities.

*  Weseparate the modeling ofthe contents from the modeling of the graphical
and visualization aspects related to these contents. In this way we can define
the meaning (eveninterms of contents and navigational capabilities) ofa Web
page from auser- centered point of view independently from how it will be
visualized and with which graphical solution. This way of designing should
separate the designer contribution from that ofthe experts of graphic or visual
communication.
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On the other hand, we do not explicitly take into consideration temporal,
spatial, and graphical aspects. For this reason both a textand a video are simple
contentunits; events through text can be only read, while the video can be played,
stopped, zoomed, etc.; that is, the user can have further interactions with it.
Moreover,ifapiece of contentis delivered as simple HTML or as amore complex
flash file, it does not matter because it is often a piece of context. We decided to
neglect these aspects for having a lighter model and because of the richness of
multimediakinds of contents and the various way of rendering the same content
using different graphical solutions. Anyway, we let the designer specify some
temporal, spatial, and graphical aspects in an informal manner, using the comment
property we added to each model primitive.

Based on the former considerations, our conceptual pages model describes
the organization of information content ofa hypermedia application into pages in
terms ofthe following:

. itidentifies the basic elements for presentation, i.e., publishing units,
*  itorganizesthem intosectionsand pages,and
*  itorganizesthe navigation withinand across pages.

Inthe next sections the model primitives will be described in terms of their
properties, a possible notation, and their usage. A number of examples will be
shown so the reader can make himself familiar with the concepts we present and
better understand both their meaning and their usage. Regarding the notation we
adopted for the model, some considerations could be done. Once the semantic and
properties of each primitive have been defined, whichevernotation could be used,
depending on who will use this notation for making the application design and who
willbe thereader of the diagrams and so forth. Moreover, using a graphical notation
ornot, whichimplies making sometimes an excessive number of pictures, can be
influenced by the availability ofatool supporting the design phases. Inour case we
chose an UML-like notation that means anotation based on UML, conveniently
customised and adapted. The reasons for this choice can be found in the spread of
UML inthis field. More precisely, we made an UML-profile, but its definition is not
included inthis chapter.

Publishing Unit Type, Single Publishing Unit

A publishing unitis the atomic element within the page structure. Itisaset of
information content shown to the user as presentation unit. All the contents ofa
publishing unit should be perceived by the user as a “consistent” portion of
information (inamultimediameaning) on the page.
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Referringtoanavigationalmodel, a publishing unit can be defined using one
ofthe following methods:

1. Wederivethe publishingunit froma whole node defined in the navigation
model (according to the widespread Web application models, anode defines
the elementary granules of information from/to which auser cannavigate);
the content ofthe node is “presented” to the user in one unit. This unit may
inheritlinks and navigation features from the node from whichitis derived.

2. Wederivethepublishingunit fromapartofanode, defined in the navigation
model; the content of the node can be “presented” to the user in more units
organized inapublishing cluster(discussed later in this chapter). These units
may inherit links and navigation features from the node from which they are
derived, butthey alsomay have pure links (discussed later in this chapter) that
make the navigation across them possible.

3. Thepublishingunitdoesnotderive fromanynode. Inthis case, itrepresents
aspecial element of the page, such as site “logo” or copyright information.

The way we derive a publishing unit fromanode or we pick up the information
from a data base (or an other information model) is defined by a mapping rule.
A publishingunitis described by the following properties:

Name

It univocally identifies the publishing unit in the Publishing Model. In a
publishing cluster and/or in a page section, different publishing units musthave
differentnames. Iftwo publishing units have the same name, then the two units will
be the same.

Graphics
Itspecifies the graphical properties of the publishing unit. A comment, and
eventually sketches, can describe it.

Content

+  Itcanspecifythe way through which the contentofa publishing unitis derived
fromanode or picked up from a database or an information model (mapping
rule)

+  Itcanbeadescription ofapure publishing content, meaning akind of content
thatdoes not derive from any information source, forexample alogo ofthe
society.

*  Nothing. Some publishing units may nothave content associated with them
because they only actas link placeholders.

Copyright © 2003, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



236 Paiano, Mangia & Perrone

Based onthekind ofinformation thatthe publishing unitmodels, we can have:

e Publishing Unit Type: it describes the common structure, properties, and
features ofaclass of units; itis derived from anode type.

*  Single Publishing Unit: it describes the structure, the properties, and the
features of anindividual unit. A single publishingunitis derived fromasingle
node oritisnotderived from any node; in the last case, it represents special
content (logo, copyright information and so forth, oran index of high level
collections).

In Figure 4 the publishing units contained in a page of our example site are
shown.

Forspecifying the properties of the publishing units in the design document, the
referto the graphical setin Figure 5.

Foreachpublishingunit, atable, shown in Figure 6, is used for specifying all
the properties.

Publishing Cluster Type, Single Publishing Cluster

The publishing cluster represents the way to put together the information and
thenavigational features performed by auser during atask. It groups publishingunits
and links. Therelationship betweenapublishing cluster andits publishing unitsisan
aggregation. The designer hasto definenavigation across the publishing units within

Figure 4. Publishing Units in Meltin Pot’s Page
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Note: 1,2 and 5 are single publishing units, while 3, 4 and 6 are publishing unit types.
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Figure 5. Graphical Notation Used for Specifying the Single Publishing Unit
and the Publishing Unit Type Primitives

m Single Publishing Unit Publishing Unit Type
Name Name

the publishing cluster, and among publishing units belonging to different publishing
clusters. Examples of publishing units belonging to the same publishing cluster could
beapublishingunitrepresentingapictures index ofapainterand aset of publishing
units representing the pictures the shopping bag and its items, and so forth.
Through the publishing cluster, we perform the above-mentioned separation
between contents and their visualisation aspects. For each publishing cluster of the
section, we separately specify the contents, in terms of publishing units, and the
possible visualisation configurations, in terms of subsets of the formerly defined
publishing units. Forunderstanding this key concept of the model, letus show an
example. Consider the main section ofthe page of'a product that includes only a
publishing cluster (that can be omitted because of being the only one). Let us
suppose thatin this application the productis described by a general description and
atechnical description, and the designer decided to show these two parts ofthe
overall productdescription one atatime. Conceptually we have only one page for
aproduct with two publishing units (one for each product description) thatis the
content,but with two visualisation configurations— one with the publishing unit
containing the general description, and the other one with the publishing unit
containing the technical description. This second partrepresents the visualisation

Figure 6. Graphical Notation Used for Specifying the Properties of the Single
Publishing Unit and Publishing Unit Type Primitives
Publishing Unit Type (or single) Description

Name Publishing Unit

Graphics
Graphical details description (Informal).

Content
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aspects ofapage. Torealise the advantages of the separation ofthese aspects, let

us take into consideration the same page with the same content, but with a different

visualisation strategy. Letus suppose that the designer wants to limit the overall
number of application pages— for example, forreducing the number ofthe overall
navigational clicks by theuser. A suitable solution fulfilling the designer’s goal is to
have only a visualisation configuration containing both of the publishing units. This
simple example shows as itis possible to specify several visualisation solutions
starting from the same page’s contents.

A publishing clusteris descried by the following properties:

e Name: Itunivocallyidentifies the publishing cluster in the Publishing Model.
Itisusually the name ofthe navigation element from which the publishing
clusterisderived. Ina Publishing Model, different clusters musthave different
names. [ftwo clusters have the same name, then the two clusters will be the
same.

*  Content: It is specified in terms of the publishing units belonging to the
publishingcluster.

*  Visualisation Configurations: They specify the possible visualisation
configurations of the publishing cluster. Each visualisation configuration is
composed of asubset ofthe publishing units defining the publishing cluster
content. Optionally, an order can be assigned to the publishing units withina
visualisation configuration to show the importance rank in visualising them.
Moreover, adefault visualisation configuration has to be defined.

Based onthekind of publishing units belonging to the publishing cluster, we can
have:
e Publishing Cluster Type: ithas atleasta publishing unittype.
*  Single Publishing Cluster: ithas only single publishing units.

InFigure 7, two publishing cluster types are shown. The first publishing cluster
corresponds to the user task “to explore the collection,” while the second one
corresponds to the user task “to look at the details of a particular article.”

Forspecifying the properties of the publishing cluster in the design document,
the graphical setin Figure 8 is associated to the section.

Forspecifyingthe contentinterms of publishingunits, we puttwo possibilities
atthe designer’s disposal. He can use an aggregation relationship between the
publishing clusterandits publishingunitsina graphical way, or specify the publishing
units in the associated table as shown in Figure 9. The same notation can be used
forboth publishing cluster types and single publishing clusters.

Any additional comments can be added based on the designer’s preferences.
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Figure 7. Publishing Clusters in Meltin Pot’s Page
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Section Type, Single Section

A sectionisagrouping of content, semantically correlated. Itis defined in order
toprovide the pages ofthe application with a better organization. A section puts
together publishing clusters thatare semantically correlated. Whenauser goes from
one cluster to another within the same section, he does not change his task, buthe
is changing context performing the same task.

A sectionis described by the following properties:

e Name: [tunivocallyidentifies the sectioninthe overall publishingmodel ofthe
application.

e Graphics: Itspecifies the graphical properties of the publishing section. Itcan
beeitherdescribed by acommentand eventually sketches or omitted because
recursively defined by the graphical properties of the single publishing unit
belongingto.

e Content: Itspecifies the contentassociated with the section. This content is
expressed in terms of Publishing Cluster Types and/or Single Publishing
Clusters.

Figure 8. Graphical Notation Used for Specifying the Publishing Cluster
Type and the Single Publishing Cluster Primitives

. e

Single Publishing Publishing Cluster
Cluster Name Type Name
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Figure 9: Graphical notation used for specifying the properties of the
Single Publishing Cluster and Publishing Cluster Type primitives

Publishing Cluster Type (or single) Description

Name Publishing Cluster name

(=2
ublishing Cluster N
raphics
Type Name s
Graphical details description (nformal)
(ﬁ Content (Optional)
Publishing Unit name 1
| Publishing Unit name 2
[ single Publishing Unit @ pusishing Unit Type Publishing Unit name n
Neme? Name2

Visualisation Configuration

Configuration 1: Publishing Unit name_1, Publishing Urit name_3,
Configuration 2: Publishing Unit name_x, Publishing Unit name_y,

Based on the kind of publishing units belonging to the page section, we can
have:
e PageSection Type: ithas atleast one publishing unittype.
*  Single Page Section: ithas only single publishing units.

InFigure 10, we show apage of our example application where there are three
sections, two of which are Single Sections (Sections 1 and 2) while the third one,
the main section, isa Section Type (Section 3). In this page each section has only
one visualisation configuration, therefore section configurations donothavetobe
described.

Forspecitying the properties of the section in the design document, referto the
graphical setin Figure 11.

Figure 10. Page Sections in Meltin Pot’s Page
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Figure 11. Graphical Notation Used for Specifying the Section Type and the
Single Section Primitives

(7

Single Section Name Section Type Name

For specifying the content in terms of publishing clusters, we put two
possibilities at the designer’s disposal. He can use an aggregation relationship
between the section and its publishing clusters in a graphical way or specify the
publishing clusters inthe associated table as shown in Figure 12. The samenotation
canbeused forboth Section Types and Single Sections. Ifthe section contains only
aPublishing Cluster, in the graphical representation, the publishing units of this
cluster can be directly associated to the section.

Page Type, Single Page

A pagerepresents whatthe user sees inabrowser window. Itis quite arduous
definingprecisely whatapageis fromthe user’s pointof view. In particular, itcould
create confusion about what changing page means. To avoid possible confusion we
use asemantic definition ofapage. We assign a page to each semantic element of
theapplication. We picked up these elements from the Information Model, meaning
the following:

*  Entity:isa“virtual object” of interest for the user. Anentity, in general, makes
more sense forthereaderifitcan be related to an object of the “real world.”
Theentity “Raffaello,” forexample, isimmediately understood as associated
witha famous painter.

*  Semantic Association: connects two different objects in the sense that it
creates the “infrastructure” for a possible navigation pathand ithas asemantic

Figure 12. Graphical Notation Used for Specifying the Properties of the
Single Section and Section Type Primitives

Section Type (or sinale) Description

Secfion Type Name Name Sedion name

Graphics
Graphical details description (Informal).

? ‘ Content (Optional)

I?.SmglaPud\sring H"Publisrir'ig Cluster Publighing Clust 2
ke P i e ublishing Cluster name._

Publishing Cluster name_1

Publishing Cluster name_n
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associated to it. The Semantic Association between Smith (an Author)and
P121,P128 (papers) has asemantic meaning (authorship) and also provides
a(possible) navigation path.

*  Collection: is the basic element for building an access schema to the
application contents. A collection, very shortly, is an organized set of objects,
called members. A collection is created in order to assemble all the objects
that, under certain circumstances, can be interesting for the user.

InFigure 13 we show two pages from our example application. The page on
the leftis foradressarticle, while the other one is for the cloth choice.

The semantic definition of the Web page we have done appears independent
fromthe device through which the application will be delivered. From the structural
pointofview, apageis a grouping of different sections whose contents could not
be correlated semantically. The same sections may be used in more than one page.
Generally, apageis composed by amain section dealing with the semantic element
that gaverise to the page, and anumber of secondary sections that allow the user
to change the focus element. The different sections belonging to a page are very
often completely unrelated from each other. Within a page, for example, may
coexistasection showinga general menu (that never changes), asection showing
specific objects, and a section listing auxiliary services. The three sections donot
relate to each other, but for the fact that they are offered in the same page.

A pageisdescribed by the following properties:

e Name: Itunivocally identifies the page in the overall publishing model of the
application.

*  Graphics: Itinformally specifies the graphical properties of the page type. It
can be either described by a comment or a sketch, or omitted because
recursively defined by the graphical properties of the section types.

e Content: Itspecifies the content associated with the page. This content is
expressed in terms of Publishing Section Types and/or Single Publishing
Sections.

Figure 13. Page Examples from the Meltin Pot’s Application
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*  Main Topic Section: Itindicates the section containing the most important
elementofthe page.

A page can be either a Single Page or a Page Type.

*  PageType:itrepresentsasetofpages thatshare some common properties.
It defines a “category” of pages that a user can find in the application
associated to the same conceptual element type.

*  Single Page: it represents a specific page of the application that does not
shareits property with any other pages. Typical examples of this kind of page
are the Home page, the Presentation page, etc.

Forspecifying the properties of the Page in the design document, the graphical
setin Figure 14isused.

Forspecifying the content in terms of sections, we put two possibilities at the
designer’s disposal. He canuse an aggregation relationship between the page and
itssectionsinagraphical way or specify the sections in the associated table as shown
inFigure 15. The same notation can be used for both page types and single pages.
Inthe following figures both the generic notation and itsusage for specifying the page
ofthe dress article are shown for a better understanding of the notation usage.

Foreach page (both single page and page type), atable is associated in order
to describe therest of'its properties.

Any additional comments can be added based on the designer’s preferences.

Depending on the designer’s preferences, a layout sketch can be associated
to the page. This sketch should express the designer’s ideas about the section
position within the page. Based on the former example (article page) a possible
layout sketch may be whatis illustrated in Figure 17.

Publishing Link

Inordertomodel navigation atthe publishing level, we redefine the notion of
link inmore general terms to denote a general user’s interaction on a page. Most
interactions are induced and constrained by the navigation design upon which

Figure 14. Graphical Notation Used for Specifying Page Type and Single
Page Primitives

&0 o

Page Type Name Single Page Name
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Figure 15. Graphical Representation of a Page and its Sections: General
Definition and Usage

lﬂ Page Type Name ﬂ Article
O [ 1]
Single Section Name1 Section Type Name2 Mulimedia Controls General Navigation Article

publishing designis built, but we also allow designers to introduce new interactions
atthislevel for efficiency orusability reasons.

If the designer is using the model below a navigational model, we may
distinguish between two kinds of links: derived link ifit derives fromalink defined
inthenavigationmodel, or pure linkifitisnotderived fromany link. The pure links

Figure 16. Graphical Table Associated to a Page: General Definition and
Usage

Padae Tvpe (or sinale) Description

Name Page name

Graphics
Graphical details description (Informal},

Content (Optional)

Section name_1
Section name_2

Sedion name_n
Main Topic

Section name

Page Type Description

Hame Article

Graphics

The page should be suitable for a 800 x 600 display mode. The main
secion...........

Content

Article

Wultim edia Control=
General Mavigation
Main Topic

Article
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Figure 17. Layout Sketch for the Product Page

al
Article

D

Multimedia Controls

L

General Navigation

areintroduced in the presentation to add further navigation possibilities, allowing

movement of the focus of the page on a particular unit or to navigate towards a

particularpage.

The source ofapublishing link is always either a publishing unit type orasingle
publishingunit; the kind ofthe target ofapublishing link depends on the kind of the
link.

Thenavigation dynamics, in presentation, lead to the following kinds of Tinks:
1.  FocusLink: afocuslink allows movement of the focus ofthe page froma

publishingunit (or publishing cluster) to another one maintaining the current
content ofthe page atthe same time. Following this kind of link, we navigate
withinthe same page instance. The target of this kind of link can be one of the
followingpublishing elements: publishingunit(single, type), publishing cluster
(single, type), orpage section (single, type).

2. Intra-Page Link: anintra-page link allows navigating across the instances
ofthe same page type. Following this kind of link results in the change of the
page content, butnot the change of the page structure. This link may or may
notinvolve a focus change. The target of this kind of link can be one ofthe
followingpublishing elements: publishingunit(single, type), publishing cluster
(single, type), orpage section (single, type).

3. PageLink:apagelink allows navigation across the instances of different
pagetypes. Following thiskind of link results in the change ofthe page content
and structure. The target of this kind of link can be one of the following
publishing elements: single page or page type.

In this case, the focus may sometimes (but rarely) change determining an
automatic page scroll on the screen.

Copyright © 2003, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



246 Paiano, Mangia & Perrone

A publishinglink is described by the following properties:

e Name: Itunivocallyidentifies the link in the Publishing Model. Itisusually the
name oftherelationship from which the link isderived. Given two publishing
elements, ifthere are more links between them, each link must have its own
name, different from the name of other links.

e  LinkPlaceholder: It describes the placeholder of the link, that is, the point
onthe page where the user should “click’ to follow the link. Examples could
be: the name of the link label, the rule which the label is caught from the
application data, some presentation aspects such as button, underlined
writing, etc.

*  Population Criteria: It specifies the population rule used to define the
contentofthetarget, e.g., the publishing unit type (or single publishing unit)
contentbelonging to the target. Ifthe conceptual page model has been made
below anavigational model, itcould easily specify the target contentin terms
ofnode. Moreoveritspecifies the visualisation configurationifthe clusters of
the destination page have more than one.

e (Optional) Focus: Itspecifiesifthe link involves a focus moving.

e (Optional) Navigation Pattern: [tmodelsthe meaning of instantiatingalink,
sinceitconcisely

InFigure 18, some link placeholders ofthe central section of the example page
are shown.

Forspecifyingthe properties of the page in the design document, the graphical
setin Figure 191is shown.

Eachlinkislinked toapublishingunitas shown in Figure 20, and is described
by agraphical table, as shownnextto the figure.

FUTURE WORK

The model will be completed at the end of this year. Now we are developing
aspecificapplicationinabank environment, both to verify the whole W2000 model
and to open the issues needed to adapt the model from the developer’s point of
view.

Thenextstep will be the development ofanavigation engine independent from
aspecific application domain, similar to the former engine named JWEB that was
described in the above sections.

At the same time we are working on the definition of a suite of metrics to
estimate the effortneeded to develop a Web application. Currently we have this
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Figure 18. Some Link Placeholders
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Figure 19. Graphical Notation Used for Specifying the Focus Link, Intra-

Page Link and Page Link Primitives

o = Focus Link
L - [ttt a-Page Link
[ = Fage Link

Figure 20. Graphical Notation Used for Attaching a Link to a Publishing

Unit and for Describing the Link’s Properties

Link Description

Hama Lk rame

Publishing Unit Type RAate Halder
Nawme2

—. ® 0 e

ik Label3
Lirk Label 1 Link Lahel 2 \g; Fm' ......
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suite based on the methodology of W2000 and we are working to generalize this
suite to estimate the effort to develop a Web application independently from the
W2000 model.

CONCLUSIONS

Whenthisresearch projectis completed, we willhave acomplete environment
to develop Web application using a structured approach similar to whathappens
forthetraditional applications.

Our suite will supply the developers with a complete design methodology, a
way to estimate the effort (and the cost) in the early design phase, and aset of tools
thatwill aid the developers intheirwork. Inaddition, they will have alsoanavigation
engine, which represents a significant part of the whole effort.
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