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Introduction

« Different kinds of computers and devices are used for interacting with
such applications.

= One of the major characteristics of such cross-platform Web
applications is that they allow a user to interact with the server-side
services and contents in various ways.

= Web applications for small and mobile devices are resource constrained
and cannot support the full range of Web application features and
interactivity because of the lack of screen space or low bandwidth.

= One important question is how to develop and deploy the same
application for different platforms — without “architecturing” and
specifically writing code for each platform, or learning different
languages and the many Web design guidelines that are available for
each platform?
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Background Work

« Patterns

» Pattern-Oriented Design (POD)
= Pattern-Supported Approach (PSA)




Background Work

=« Why Pattern? Because of some limits Uls
development

= Complexity of models and their notations
= Lack of the support tools

= Lack of the reuse

= Solution is the pattern : 3 principals elements

Contexte
Une situation de conception donne lieu a un probléme de conception

Probléme

Un ensemble de forces récurrent dans ce contexte

Solution
| Une forme ou une régle qui peut étre appliquée pour résoudre ces forces




Background Work (Cont.)
= Patterns-Oriented Design (POD)

Structure of patterns

Behavior of patterns

Composition techniques of Patterns-Oriented Design [7]




Background Work ( Cont. )

= Pattern Supported Approach (PSA)

Task Pattern Structure &

Domain - Design Pattern
Patten Subtask Subtask Pattern
Pattern Pattern

ochedl I ety )
analysis Architecture

The PSA Framework with relationship between PSA patterns [10]

e
Definition




Background Work ( Cont. )

= Summary of these methodologies classification

Methodology Characteristics and criteria

Rebtionshp | Human | Structural
component | techrique

Patterns (1s Tes e Mo
not A

methodology)

POD
PRA
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The Proposed Web Design Patterns

There are at least six types of design patterns that can be used in Web applications
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The Proposed Web Design Patterns( Cont.)

Navigation patterns implement proven techniques for navigating within
and/or between a set of pages and chunks of information.

Interaction Patterns focus on the interaction mechanisms that can be used
to achieve tasks and the visual effects they have on the scene, as such they
relate primarily to graphical and rendering transforms

Presentation patterns provide solutions for how the contents or the related
services are visually organized into working surfaces, the effective layout of
multiple information spaces and the relationship between them. These
patterns define the physical and logical layout suitable for specific Web
pages such as home page, lists, tables, and forms.

Visualization Patterns suggest different visual representations/metaphors
for grouping and displaying information in cognitively accessible chunks.
They define mainly the form and content of the visualization i.e. the
graphical scene, and as such relate primarily to data and mapping
transforms.

Interoperability patterns aim to decouple the different layers of a W eb
application. In particular, between the content, the dialog and the views or
presentation layers as outlined in Figure 1. These patterns are generally
extensions of the Gamma design patterns such as MVC (Model, View and
Controller) observer, and command action patterns.

Information patterns describe different conceptual models and
architectures for organizing the underlying content across multiple pages,
servers and computers. Such patterns provide solutions to questions such as
which information can be or should be presented on which device.




The Proposed Web Design Patterns( Cont.)

As illustrated in this Figure, several patterns need to be combined to organize the whole content in terms of
information of a complex Web application.

The sequence pattern organizes a set of interrelated pages in a linear narrative.

The hierarchy pattern is particularly well suited to Web application content, because Web sites should always
be organized as offshoots of a single Home Page [1].

The grid pattern organizes many procedural manuals, lists of university courses, or medical case descriptions.

A Combination of Information Architecture Patterns 13




The Proposed Web Design Patterns( Cont.)

Navigation patterns are fundamental in Web design since they help the user navigate easily and clearly between
information chunks and pages.

Shortcut Pattern. Lists the frequently visited pages or used services. They are generally embedded in the home
page and help experienced users find their favorite information and services with one mouse click.

Dynamic Path Pattern (or Bread Crumb) is a very useful pattern that indicates the entire path since the user
accessed the Web application

Index Browsing Pattern allows a user to navigate directly from one item to the next and back. The ordering can
be based on a ranking
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The Proposed Web Design Patterns( Cont.)

Favorites Collection, Bookmark, Frequently Visited Pages, Preferences and Navigable Spaces Map patterns are
some of the information visualization patterns for solving another complex design problem.

As presented in this Figure, these patterns are generally composed to provide a comprehensive map to a large
amount of content that cannot be reasonably presented in a single view
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Patterns Composition Rules

= Based on Zimmer’s work, we define five types of relationships between patterns.

= Similar (X, Y) if and only if X and Y can be replaced by each other in a certain composition. This means that X and Y
are patterns of the same category and they provide different solutions to the same problem in the same context. As
illustrated in Figure 5, Index Browsing and Menu Bar patterns are similar. They both provide navigational support in
the context of a medium size Web site.
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Patterns Composition Rules (Cont.)

g Competitor (X, Y) if X and Y cannot be used at the same time for designing the same artifact
relationship that applies to two patterns of the same pattern category. Two patterns are
competitors if and only if they are similar and interchangeable. For example, the Web
convenient toolbar and Index Browsing patterns are competitors. The Index Browsing pattern
can be used as a shortcut toolbar that allows a user to directly access a set of common
services from any Web page. The Convenient Toolbar that provides the same solution is
generally considered more appropriate

n Super-ordinate (X, Y) is the basic relationship to compose several patterns of different
categories. A pattern X is a super-ordinate of pattern Y means that pattern Y is used as a building
block to create pattern X. An example is the Home Page pattern which is generally composed of
several other patterns

. Sub-ordinate (X, Y) if and only if X is embeddable in Y. Y is also called super-ordinate of X.
This relationship is important in the mapping process of pattern-oriented design from one platform
to another. For example the Convenient Toolbar pattern is a sub-ordinate of the Home Page
pattern for either a PDA or Desktop Web application. Implementations of this pattern are different
for different devices, as will be discussed in the next section.

g Neighboring (X, Y) if X and Y belong to the same pattern category (family). For example,
neighboring patterns may include the set of patterns to design a specific page such as a home page.

18
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An illustrated Example

Home Page

Tanghne

Convenient toolbar

o0 Safe Mace

Search

Site map

Ouick Search

Index Browsing

Executive Summary

Frequendy
Visited Pages

Executive Summary

Executive Summary

Diisclaimer

Maintainer Info

A Home Page Design using Patterns




An illustrated Example

1. Tangline Pattern. The home page must explain what the site does and what makes it unique among
competitors.

2. Web Convenient Toolbar Pattern. This navigation design pattern provides access to the most common
services such as help, feedback, etc.

3. Search Pattern is important for any big Web site. When users want to search, they typically scan the
home page looking for "the little box where I can type," so your search should be a box.

4. Frequently visited pages Pattern. Users will often remember good articles, products, or promotions.
5. Site Map Pattern. This information visualization design pattern summarizes the structure of the underlying
content architecture.

6. About Pattern. Looking for specific information is rarely a user’s first task, but sometimes people do need
details about who you are. An ""About <company-name>" pattern is the best way to link users to more in-
depth information than can be presented on the home page.

7. Executive Summary Pattern. Don't just provide a link to some pages behind the home page. Show some of
your best or most recent content. This can be achieved via the use of different instances of the executive
summary pattern.

8. Index Browsing Pattern. Your home page should offer users a clear starting point for the main pages that
users can undertake when visiting your site.

9. Disclaimer Pattern.

10. Maintainer Info Pattern. Sometimes pages are wrong; even the best proofreaders make mistakes.
Therefore, a home page provides a link to the page's maintainer..

11. Go Safe Place Pattern. This pattern allows the user to go back to the home page from any page. To

familiarize the user with it, this pattern should be visible on the home page.
21
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Pattern-Oriented Design Mapping

This Figure illustrates different mappings of the Quick Access pattern for three different platforms:
1. For a web browser on a desktop, it is implemented as an index browsing toolbar.
2. For a PDA, the Quick Access pattern can be implemented as a combo box.

3. For a mobile phone, the Quick Access pattern is implemented as a selection [4]. Patterns descriptions
should provide advice to pattern users for selecting the most suitable implementation for a given
platform
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Pattern-Oriented Design Mapping (Cont.)

This Figure illustrates some of the navigation design patterns as used in the home page of a desktop-
based Web application.

Once these patterns are identified in the desktop-based Web application, they can be transformed or
replaced by others in a PDA version.
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Pattern-Oriented Design Mapping (Cont.)

Figure 9 demonstrates the redesigned interface of the CBC (Canadian Brodcasting Corporation,
www.che.com) site for migrating to a PDA platform.
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Pattern-Oriented Design Mapping (Cont.)

In short, what we have just illustrated in this section and the examples of figures can be

characterized in the form of architecture of composed pattern-oriented design mappings

A platform
independant
pattern-
oriented design
composed of a

set of patterns
from different
patterns
categories

Pattern-Oriented Design Mapping Architecture

A platform
dependant
pattern-
oriented design
for PDA

A platform
dependant
pattern-
oriented design

for Mobile
Phone

A platform
dependant
pattern-
oriented design
for Interactive
TV
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Mapping Rules
The following is the list of mapping rules we suggest:

1. Identical. For example, drop-down menus pattern can usually be copied without
transformation from a desktop to a PDA.

2. Scalable changes to the size of the original design or to the number of items in the original
design. For example, a long horizontal menu pattern can be adapted to a PDA by reducing the
number of menu elements.

3. Multiple of the original design, either simultaneously or sequentially in time. For example, a
single long menu can be transformed into a series of shorter menus.

4. Fundamental change to the nature of the original design pattern while replacing it generally
by another one. For example, permanent left-hand vertical menus pattern are useful on desktop
displays but are not practical on most PDAs. In transformation to a PDA, left-hand menus
normally need to be replaced with an alternative such as a drop-down menu pattern.

28




Examples of Patterns Mapping

HCI pattern in desktop
display

Type of

transformation

Replacement pattern in small PDA
display

P.1 Bread crumbs

Scalable or fundamental

P.1s - Shorter bread crumb trail;
P.15 - Drop-down “History™ menu.

P.2 Temporary horizontal
menu

Scalable or fundamental

P.2s - Shorter menu;
P66 - Link to full -page display of menu options
ordered verti cally

P.3 Temporary vertical menu
in content zone

Identical, scalable or
fundamental

P .6 - Temporary verti cal menu in content zone;
P 6= — Shorter temporary vertical menu; or
F.15 - Drop-down menu

P.4 Information portal

Scalable

P 4ds - Smaller information portal

P.5 Permanent horizontal
menu at top

Scalable or fundamental

P .55 — Shorter hori zontal menu at top;
P56 - Link to full -page display of menu options
ordered verti cally

P.6 Permanent vertical menu
at left

Fundamental

P.15 - Drop-down menu

P.7 Progressive filtering

Identical

P.7 - Progressive filtering

FP.8 Shallow embedded
vertical menus

Identical or fundamental

P.6m — Sequence of temporary verti cal menus in
content zone;
P.8 - Shallow embedded vertical menus

P.9 Sub-s=ite

Scalable or fundamental

P66 — Temporary vertical menu in content zone;
P9z — Smaller sub-gite;

P.10 Container navigation (3
containers)

Scalable or fundamental

F.10s - Container navigati on (2 containers);
P.7 - Progressive filtering

P.11 Deeply embedded
vertical menus

MIultiple or fundamental

Pom — Sequence of zsingle-level menus;
FP.8m - Sequence of shallow embedded menus

P.12 Alphabetical index

Scalable

P.12s - Alphabetical index (less items per page, or
smaller index)

P.13 Key-word search

Identical

P.13 - Key-word search

P.14 Intelligent agents

Identical

P.14 - Intelligent agents

P.15 Drop-down menu

Identical, scalable or
fundamental

P.15 - Drop-down menu;

P.15s — Shorter drop-down menu;

Hyperlink to P.6 — Temporary vertical menu in
content zone

P.16 Hybrid navigation: Key-
word search

Identical or scalable

P.16= - Hybrid approach with smaller or less deeply
embedded menus
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Conclusion
= Summary

= our discussion focused on the way to combine and map several types of patterns to
create a pattern-oriented design for a cross-platform web application.

= In POD, cross-platform Web application developers can exploit the composition
and mapping relationships and the underlying best practices to derive a concrete
design from a pattern-oriented design.

= We can explore others forms of Web applications such as transactional
applications, e-commerce, etc.

s Future Work

= needs to be done for exploring:

= (1) the scalability of the approach to given multiple patterns, platforms and
platform design guidelines,

= (2) the strategies for automating the POD approach as well as the reuse of
patterns.
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