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1. Introduction

1.1. Purpose of the report
This is a report based on state of the art in ipesnieas of user interaction design. It is writeena part
of the deliverable “D20.7 User Interaction Desigsr DBE Services” within the Digital Business
Ecosystem project and supplements the work dotleeireliverable “User Interface Specification” [66]

This deliverable is composed of both this repod aopplementing code. The code that this document

refers to can be accessedhtip://dbestudio.sf.nefhis deliverable has three main goals:

1. This report is initiated in the context of intefiaatand user interface design and more specifically
the design of web-based user interfaces. The stdtee art within the two areas of user interface

design patterns and computer assisted user ingediegign will be described.

2. Based on the current state of the art, methodddogre investigated that foster standards and
uniformity throughout applications that are built the DBE software and associated frameworks.
Following this, the suggested methodologies areliegphpo existing DBE applications and
evaluated how they benefit from this.

3. From the state of the art, the implementation @igdhat will aid developers’ productivity in

developing user interfaces are investigated.

With these goals in mind, an examination of theestd the art in interaction and user interfaceigtes
was carried out. Throughout the whole report theme been an emphasis on reusability and this is

conveyed to targets of this work, essentially DEfzedopers, in the form of design patterns.

This work was carried out on the behalf of Inteland Ltd. by Luled University of Technology, Swede

1.2. Background information
From the DBE web site (http://www.digital-ecosystery):

What is DBE?

The Digital Business Ecosystem (DBE) is an Intetreeted software environment in
which business applications can be developed aed. 0$e unique feature of the DBE
is that applications within the ecosystem are #&blgerform new functions that were, up

to now, undreamed of by users.

8/124



DBE Project (Contract n® 507953) D20.7 User InteomcDesign for DBE Services

The DBE is an open, free environment where evensthallest specialist software
developer can participate competitively in the masglobal marketplace for business
applications. It will enable end users to easilgesms and use those applications as
services, and to have the benefits of intelligenograction and adaptation as the
software evolves in response to their own usagetladof others. The initial target of
the DBE is those complex commercial transactiort @ocesses that are not easily or

economically served by current even state-of-thea@ftware technologies.
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2. User Interaction Review
2.1. Introduction
This review is initiated in the context of usereiraction and interfaces and more specifically wabehl

user interfaces. This section discusses the pofnts

» User interactionwith an overview of the area and its relationship wibninterfaces

» User interfaceswith an overview of the different kind of user erflaces, from the general

interface to the more specific graphical computarunterfaces.

» Computer and web-based user interface deslgtusses the specific area of graphical user

interface design where web browsers are used asmon platform.

» User interface design pattermstroduce the notion of design patterns and desdmow they have
been applied to user interfaces. The descriptiorersoboth research done in the area and the

commonly used catalogue of languages describirey ingerface design patterns.

* Computer assisted user interface desmmesents the research in automation of computer us

interfaces and also computer assisted developmerseo interfaces.

2.1.1. Methodology
Background material for this report was found irok® concerned with user interaction and interface

design and different aspects of usability and franmultitude of different conference proceedings.

Conferences that were found to be particularlyragtng were:

» International Conference on Intelligent User Iraeds

» Annual SIGCHI Conference: Human Factors in Compu8gstems

2.1.2. Assumptions and Limitations
User Interfacesis a broad area which covers all situations whezeple the user} interact with a

machine, device, computer program or any other ¢exnpol the system A sub area of user interfaces

is Computer User Interfacesvhich in turn contain&raphical User Interfaces

The type of graphical user interfaces that thporewill look at specifically, are Web-based user
interfaces. What web-based user interfaces arbudli with a set of standards described by the work
carried out by the World Wide Web Consortium (W3Examples of such standards are HTML [39],
HTTP [13], CSS [7], XML [28], and DOM [26, 52]. The standards and technologies are described in

detail at the W3C website[54].
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There are also many other types of user interfiwdsare not covered in this report. Examples of
these are command-line interfaces, touch interfatzdile interfaces, gesture interfaces and physic

interfaces.

2.2. Interaction Design
The scope olnteraction Designsometimes abbreviated as IxD, ID or IAD) is tlesidn and creation of

interactions between people and any system ortateicThese systems or structures may include
machines but also organisational structures sudemgce organisations and companies. An example of
the concepts within interaction designingeraction Spacewhich are volumes of space that are created
by artefacts such as computers and physical of§&¢tsThe volumes of space define the boundaries
within which the devices or artefacts are usalbiigerhction spaces can therefore encompass much more

than a single computer user interface but alsstin®unding that is a part of the environment.

A part of interaction design called Social Intéi@e Design (SxD) also takes into account the
social aspects of interaction design. This is tgibyc seen when computer systems are used for
communication and participating in ways that towche sociology and relational aspects of psychology
As a result interaction design is no longer sotidpendent on the classical cognitive scienceshina

been traditionally associated with it.

It is often emphasized that the design of intecmstineeds to be intuitive [4]. Also, interaction
design is perceived as intuitive, based not onlythenaspect of efficiency, but also on such aspasts
how engaging, enjoyable and fulfilling it is. It@ld also be noted that the content is importantiw
the interaction is perceived for example, leisurd professional situations put different demandshen

mix of characteristics [4].

2.3. User interfaces
The process of interaction design, when appliedniy kind of machine or tool, usually results in gom

kind of user interface.

User interfaces, as seen by the end-users of the feBnework, are best described as web-based
user interfaces. This chapter gives a brief ovenasd background in some areas of which web-based
user interfaces are a part of.

A user interface can be described as the sum bfthetphysical attributes and the behaviours of a
machine, computer system or complex tool that allemhuman to interact with it. The interaction may
consist of both input and output, for example aalitrg the system and receiving information from it
Most user interfaces have an interactive componezaning that they can in both a static and dynamic
way:

* Receive commands from the user
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« Control actions from the user
* Present information to the user

Examples of how a user interface receives commangshysical interfaces could be through knobs,
levers and buttons. In the dominating windowingapiegm of computer user interfaces, examples would
include the variety of buttons, sliders and textuinfields. Information presented to the user carbbth
static and dynamic. In physical interfaces statiorimation can be exemplified by labels and printed
instructions, both graphical and textual. Dynanmifoimation can be exemplified by dials and différen
types of displays, numeric or analogue. More on ¢haracteristics of computer user interfaces are

presented in the following section.

2.4. Computer User Interfaces
Computer user interfaces can also be divided mpaticomponents and output components in much the

same way as physical interfaces are. Often thgsat iand output components are designed to mimic
some characteristics of physical interfaces. Batalise the design of physical interfaces ofterwaie

known but perhaps because the heuristics applicdtda are the same.

The distinction between static and dynamic infdiarapresented to the user are often not as clear
in computer user interfaces as in physical inte$adhis is because computer user interfaces siogig
use completely dynamic ways of conveying all infation to the user. An example of this is ordinary
desktop computers, where often the lettering orkéyboard is the only static information shownhe t
user that can not be changed in such a way tbanishow both a mix of static and dynamic inforomati

Most modern computer user interfaces can be diviickedthree main groupings:
* Personal computers
* Handheld platforms (e.g. cellular phones and haddt@mputers)

 Embedded systems

In the case of personal computers, the interfada general divided into a rather standardizedaset

hardware (i.e. keyboard, pointing device and sgraad the software-based part of the interface.

2.4.1. Graphical Computer User Interfaces
In the case of graphical computer user interfagephical elements as well as text are used t@sept

information. Currently, the most frequently seeapirical computer user interface is the MS-Windows

interface used on many personal computers.

Graphical computer user interfaces are often basettie principle of direct manipulation. Direct

manipulation is when users manipulate represemsid objects directly by moving and altering them

* Other names and brands may be claimed as therprapthers.
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a continuous and immediate way. Often real worldapieors are used to help the user build a working
mental model in a quicker and more reliable waterfiaces using direct manipulation often make udse o
some sort of pointing device. Therefore most gregdhtomputer user interfaces are used with a mouse
similar device.

An important aspect of direct manipulation is ty in which it works as a control mechanism
and information mechanism at the same time. The am&rols and gives commands by using the same

artefacts that gives feedback on the progressess@nd the result of those actions.

A typical example of this is moving a file from erdirectory to another using a graphical
computer user interface such as MS-Window@onsider a desktop with two windows each reprasgn
different directories (on the same logical unit fioe simplicity of the example), one window emphda
the other showing an icon representing a file. Tker can then do the following actions, with the

accompanying feedback:

1. Placing the pointer above the icon, holding dowa rtiouse button and moving the pointer as an
analogue of picking up an object. The feedback ftbensystem is that the icon, or a temporary
representation of the icon, is following the poiriteits movements telling the user that the action

called “dragging” has been initiated and with whatljects the action is operating on.

2. lIcon cues given when moving the pointer hint atsgae actions. One example of this is when the
action is not possible to complete with the poirgtern specific location. The object can then be
altered to represent this or the would-be targetlmaaltered to show that it is not a viable target

for the current action.

3. When placing the pointer at the intended target @adeasing the mouse button, the action is
performed and the feedback of this is that the ®loould no longer show in the original location
but instead is shown in its new location. Variaoitghis can be different types of animation to

strengthen to impression of what the action wasvetmat the effects of it were.

The above example of drag-and-drop is one of theplsist examples of direct manipulation but still
consists of several components of control and faekilthat is important for the action to be perceéias

accessible and easy to understand.

2 Other names and brands may be claimed as therprapethers
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2.5. Web-based User Interface Design
This section will introduce the area of web-baseeéruinterface design, which is a specific area of

graphical computer user interfaces. This is preskas a background to the technologies availakieeto

DBE framework when presenting web-based user mtes.

When designing web-based user interfaces withinilB& framework using OpenlLaszlo [57],
either for generating Flash-based interfaces [$&)ymamic HTML-based (DHTML) interfaces [59] the
presented aspects and considerations may be dpplimadifferent degrees. OpenLaszlo hides many of
the technical aspects both in presentation and eormation but the technologies on which web-based

user interfaces are based are still important tamkn

2.5.1. Technical Aspects
When designing user interfaces for a web environrtteare are a number of parameters that need to be

considered. The main parameters and aspects aenped in this section.

2.5.1.1. Graphical Design Constraints
Web applications typically have interfaces desdatileHyper Text Markup Language[39] (HTML) or its

heir eXtensible Hyper Text Markup Language[36] (XWO). Both HTML and XHTML are mark-up
languages that inherit from Standardised Genediligarkup Language (SGML) [22] and define
graphical components in more or less structured Whgy are a mix of semantic, layout and behavioura
descriptions of what should be presented to the Ui$e layout and behavioural elements are domimant

HTML while XHTML tries to emphasize the semantipasts to a larger extent.

HTML has evolved over a number of years as a redule fast paced development of different

competing browsers. XHTML is in part a reactioritis and is stricter both on syntax and semantics.

2.5.1.2. State-less
The Hyper Text Transfer Protocol (HTTP)[13] is leadly a state-less protocol, with the exception of

whatever information is carried in the addressegesburces (most commonly used with the GET
method), sent as POST-data (e.g. from a HTML foamd small information containers called cookies

that the server can ask the web client to storesand in subsequent requests.

This means HTTP allows for communication and sonaiénentary handling of state but does not

in itself have any rich mechanisms for managingstiaée of sessions or applications.

2.5.1.3. Loose Standards
An ever present aspect of web design is the vaniatin the user environment. Different web browsers

behave differently, have or lack support for sped¢é#chnological details, or have defects that migred

to be addressed. This impacts upon consistent epppesaand behaviour across different platforms and
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browsers[23, 44]. Part of this problem is that $kendards from the beginning were loosely defingtd w

respect to presentation, syntax and semantics[53].

2.5.1.4. Multiple Platforms
Web browsers are to a certain degree affecteddgivironment they execute in. The operating system

its components and applications affect what filerfats are supported outside the web browser. The
operating and graphical system influences the kmud feel of applications and their controls, inahgd

the web browser.

In some cases components that are required fobsbased user interface (e.g. Flash and Java for
applets, QuickTime for media content, etc) can hale¢gform specific quirks and deficiencies that may
have an impact on interface performance and useerence. What works in a certain way on one
platform may work differently or not at all on ahet platform or browser. The effect of this in the
development process is that if cross-platform gmlitg is important, care must be taken to follow
standards and guidelines and that testing on fifereint platforms performed. To only test functibtya

on one platform may in some cases be insufficieeinisure portability.

2.5.1.5. Multiple Browser and Variants
Web browsers come in a multitude of different bnersions and variants. Web browsers can differ i

a number of ways:

» Differences in implementation of the Document Objdodel (DOM)[26, 52]. The DOM defines
the actions possible on the displayed documentawaScript[11, 31] and other agents in the
browser that need to control the document andpfearance. The implementation of the DOM

and how to control it often have slight differenbesween web browsers[24, 42].

» Cascading Style Sheets (CSS)[7] implementationg hiifferences consisting of both errors and
deficiencies. Most CSS implementations are incotepknd erroneous in ways which vary

between browsers [44].

» There are also examples of differences in JavaiSsuipport between different browsers. This is
often a smaller problem, where most incompatiletitin JavaScript stem from differences in the

particular implementation of the DOM that the Jawg8 operates on, as mentioned above.

2.5.1.6. Proprietary and Embedded Technologies
When designing and constructing web-based userfacts there is the possibility to employ different

types of proprietary technologies that are not dieed by the standards. They are often supportecein

browsers as plug-ins. Their existence in a padicinstallation of a web browser should not be mtafo
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granted and there should at least be links tounstns on how to get and install the requiredvgafe to
use the system.

Javé‘[18] is one of the most common additions to theutagframework of web standards that are
supported by web browsers. The support considtiseoability to run Java applets that are Java progr
run in a “sandbox” environment for increased seguil7]. The sandbox typically controls access to
system resources such as files and networkingyiltpthe user to allow specific actions, such asnga
a file to the local file system.

Flash [58] enables types of applications that arein a special flash plug-in within the web
browser. Flash applets are typically developednnRE (Integrated Development Environment) where
graphics and program logic are combined into a SWHSmall Web-File). Flash technology has its
origin in a vector based system called FutureSphdsbh was acquired by Macromedia [60] in late 1996
Macromedia has developed Flash since then andge larajority of web browsers used has Flash
installed, some estimates say as much as 97.7%[1jate 2005 Adobe [61] acquired Macromedia

including the Flash technology.

2.5.1.7. Web Browser Statistics
To plan for these differences, both in platformowsers and their varying and shifting capabilities,

attempts have been made for a long time to prodabable demographics on users and their web

browser environments.

Web user statistics are difficult because of a Inemof factors. The identification of web browsers
is done using an identification line in the HTTP®tmcol. This identification is often spoofed, foaenple
in the case of spam bdtthat often masquerade as regular web browserspt&ipite this, it seems that
most web browser statistics[41] suggests that fegaiing systems used for browsing the web is divid

between the three largest platforms:

88 % Window?$
3% % MacO$
3% % Unix (incl. Linux)

% A spam bot is a program that collects e-mail askie from the internet (e.g. ordinary web pagesNes mailing list archives, chat

rooms) for the purpose of compiling mailing lists §ending spam (i.e. unsolicited e-mail).
4 Other names and brands may be claimed as therprap®thers
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2.5.1.8. AJAX - Asynchronous JavaScript and XML
Asynchronous JavaScript and XML (AJAX) [28] is antedescribing a technology that has evolved over

the last couple of years. It has quickly increaseplopularity and consists of web applications tat a
tightly integrated mix of server-side programs gmdgrams in the web browser. With JavaScript and
advanced manipulation of the DOM[26], an experietitg sometimes closely resembles one found in
conventional graphical user interfaces is possiBl@mples of this are the possibility to drag anolpd
within web pages and quick updates of informatlwsth graphical and textual, without the need toehav
pages reload. An important aspect of Ajax-applaaiis the often asynchronous way of communication
with servers. Data such as images and text canrééefrhed in a way that gives the user a verylkquic

perceived response.

2.5.2. Design Considerations
This section describes methodologies and impoeapécts to consider when designing Web-based User

Interfaces.

2.5.2.1. Navigation and Searching
An important aspect of web based user interfacéiseisbility of the user to navigate and find theay

around the interface. When a user navigates oclsesarthrough a web site, a mental model of the site
forms in the user’'s mind. To facilitate effectivavigation and searching, it is crucial to both ststie

formation of this model and make it as useful amatext as possible. To assist in the creation of a
mental model it is important to have a consisteegigh and behaviour throughout the web site or

application.

To assist in the creation of a useful and comeental model it is important to think of the users
needs when using the web site or application. Bifiees in user profiles that might be important to

target are:

» Variations and differences between first-time userd visitors that have extended experience of

the site or application
» Variations and differences in knowledge of the ¢spon the site or within the application from
novice layman to expert of the field.

Designs that are difficult to navigate might befidiflt to discover for a developer or designer thet
very familiar with the content and functionalityettsite offers. One way to find these things oubyis
usability testing. Usability testing is a collectiof techniques which, among others, involve havisgrs

perform different tasks to find out if their sucses failure reveals aspects that need improvirlg[25
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2.5.2.2. Internationalization and Localization
Internationalization and localization are two tightoupled concepts that are important for usesrfates

that will or might be used in international or nililhigual settings. Traditionally, development ceu
interfaces and software has often been done widingeet on specific markets and customer groupsh Wit
the introduction of the World Wide Web, the mark#état can be reached and the diversity of potential
customers have increased rapidly. Applications ematent, both general and web-based, in particular

have had a rapidly increasing need of internatinatibn and localization.

Internationalization is often abbreviated i18md localization as L16nThe two concepts are
linked in that internationalization of a system tlee process of preparing it for being localized.
Localization is the actual process of adapting stesy to local (national) needs in a specific sgttin

Important aspects of localization are:
» Language translation

» Special graphic and layout support for local wgtisystems, e.g. logographic, syllabic or

alphabetic and glyphs and directions of writing(&atin, Kanji, Arabic)
» Local customs may affect how content and interaasdoest performed.

* Local content may be needed as a compliment oracepient for some of the originally

developed content.

» Symbols may either need to be added or replacedndiémy on local customs or communication

traditions.
» Order of sorting may be specific not only to chéeasets but also to specific languages.

* Cultural values and social context and correspaigiaesthetics.

2.5.2.3. Accessibility
Web accessibility means that people with disabsitcan use the web. Use in this context means

perceiving, navigating and interacting where atethaspects can be equally important to make use of

web systems and content.

Developing web based systems or content in ansaitde way can be done in many ways and
with at many levels of ambition. Within the Worlditl¢ Web Consortium (W3C), the Web Accessibility

® The 18 characters between the first and last lettersténnationalization are replaced with 18 and the initia preferably
written in lower case to avoid confusion when using font& wiimilar or identical glyphs for capital i and lowercaséelg.
Arial).

® The principle when abbreviating Localization to L10n isshme as for i18n but here the first letter is preferabitten as a
capital L to avoid confusion with lowercase i.

18/124



DBE Project (Contract n® 507953) D20.7 User InteomcDesign for DBE Services

Initiative (WAI)[55] has produced a number of guides and techniques to help make web development
more accessible.
Figure 1 illustrates some technologies and methods for aetessibility and three sets of
guidelines developed by WAI:
» Authoring Tool Accessibility Guidelines (ATAG)
* Web Content Accessibility Guidelines (WCAG)

» User Agent Accessibility Guidelines (UAAG)

content
'HrngF:
k.
o —
P
=0
evaluation tools browsers, media players
authoring tools | assistive technologies
i |
é ACCESSIBILITY GUIDELINES
developers ATAGE | WEAGL | DARS users

TECHNICAL SPECIFICATIONS
HTML XML C35 SVG SMIL ETC.

Figure 1: An illustration of methods and technologies for aetessibility (from WAI)

In the same manner as i18n and L10n, Accessillithe computer domain is often abbreviated as ally
with 11 representing the number of letters omit@dsabilities can be divided in different groupsith

have both specific as well as overlapping needs[8].

» Cognitive disabilities can, in functional terms, thescribed as deficits or problems in areas such
as memory, problem-solving, attention, and differaspects of comprehension (e.g. linguistic,
math, visual).

» Visual disabilities include blindness and differgmqes of low vision as well as colour blindness.
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* Motoric disabilities includes weakness, limited mwiar control, limited sensory input, and

limitations in movement (e.g. joint problems, migslimbs, impeding pain)

» Aural disabilities include different levels of heay impairments including deafness.

When designing an interface it should be able tfop@ well enough, no matter if any sound thata$ n
crucial to tasks, content or navigation, is simpigitted. Comparing the experience for a hearing use
with the sound on and the sound turned off migi @i hint about the role sounds have been givémein

user interface.

A common example of where sound is given an impontale is when possible links and action
or confirmation of selections and commands are eped only with audio cues. In most, if not all ase

visual cues can complement the audio cues to makera useful interface.

2.6. User Interface Design Patterns
Defining a set of user interface design patternsseful for web-based user interfaces in general,far

DBE user interfaces in particular. A chosen numbérthose have been implemented using the
OpenLaszlo framework, which is used as an integaat of the DBE framework for developing user

interfaces.

This section is intended to serve as a backgrooetter understand the use and applicability of
user interface design patterns, both those destabkeheuristics and those implemented as OpenLaszlo

components.

In this section, an introduction to design patteand user interface design patterns is followed by

a discussion of the current state of the art withenarea of user interface design patterns.

2.6.1. Introduction to Design Patterns
Before describing User Interface Design Patteinis, worth mentioning the basics of design pattesis

they where first presented in architecture, aret liat software engineering.

What is a design pattern? Christopher Alexandethauof the seminal workA Pattern

Languag§?], mainly treating designs patterns in architeetgives this explanation:

“Each pattern describes a problem which occurs owerd over again in your
environment, and then describes the core of thatisal to that problem, in such a way
that you can use this solution a million times owéthout ever doing it in the same way

twice”.
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In 1994 Gamma, Helm, Johnson and Vlissides puldistie bookDesign Patterns — Elements of
Reusable Object-Oriented SoftwHr&] which turned into a great success. They preska concise
catalogue of object-oriented design patterns cogesi large area of uses along with a discussiadheof

theoretical background of design patterns.

What are designs patterns not? Design patternsa@reff-the-shelf components. Each time a
design pattern is implemented it varies a littlel @ven though they may common. Design patterns are

not simple rules or heuristics that will walk thes@yner through the design process in detail.

A complete set of design patterns that covers alavlarea is often referred to apattern
language’ The most well known example of this is the pattéanguage of architecture found An

Pattern Languag®] andThe Timeless way of buildifgj.

One important aspect of design patterns is the @bla common terminology when describing
problems and solutions. Instead of having to dbedtie context and specifics of a certain probleth &
common set of design patterns, or even a compkgterp language, can help communicating situations

and propose solutions in a much more efficient armpng developers and experts.

2.6.2. Introduction to User Interface Design Patterns
The method of defining a design pattern for a geproblem which reoccurs in an area has provepeto

very well applicable to the field of user interface

2.6.2.1. Overview
User interface design patterns are used in a yaoietiesign aspects, spanning from layout, intévact

design, accessibility and general usability.

2.6.2.2. State of the Art
The state of the art in the area of user intertdEsign patterns can be described by the curreeares

covering, among other things; principles, requiratagbasic conditions and possibilities of the afea
can also be described by the languages of usefaogedesign patterns presented as cataloguesimgver

different domains of user interfaces.

This section is divided into three parts, an intrcttbn and then the description of research and

some important patterns catalogues.

2.6.2.3. Introduction
The principles of design patterns are often adaptetimodified somewhat depending on the domain they

are applied to and what specific goals they agctoeve. To contrast some different approachessmd

patterns, these three examples are described:

21/124



DBE Project (Contract n® 507953) D20.7 User InteomcDesign for DBE Services

1. The original work by Alexander[2]. These are thesige patterns that all others are modelled
from. The design patterns are described with foey Rkttributes: Name, Context, Forces and

Solution.

2. Gamma et al in their booKesign Patterns — Elements of Reusable Object-@GreSoftwarfl6]
(often referred to as the “GoF book” from the abiaton of “Gang of Four”), adopted
Alexander’s work to the field of software engineeri Their use of Alexander’s model for design
patterns was used in a straight-forward way. Thergtes are, however, aimed at programmers

and not at a general audience which is a differémee the original work on design patterns.

3. Tidwell's book Designing Interfacdd7] both simplifies and expands on the originalywat
describing design patterns with an emphasis onhigapuser interfaces. The parameters that
describe the patterns afgraphical illustration Name What Use WhenWhy, andExamplesThe
“What” is a textual description of what the “Gragdi illustration” and the “Examples” are.
“What” corresponds to Alexander's “Solution”. “Ug¢hen” and “Why” are somewhat similar to
“Context” and “Forces” in Alexander's patterns. §kimpler form is, however, very appropriate
for the patterns described. It is to the point,ye@msuse and is believed that it may very well

become influential on future work (Fincher, S., @D0

2.6.2.4. Current Research
Critique has been made towards the way designrpatteave been used in the GoF book. Borchers even

went so far as stating in his position pajgeraction Design Patterns: Twelve Thg&ggclaim 2), that

the GoF book does not contains design patterndessribed by Alexander. Borchers acknowledges the
great value of the GoF book in describing a widegeaof successful solutions in an inspiring way and
that it provides software engineers with a valudblegyuage for describing reoccurring problems and
solutions. It does not, however, give non-expery aubstantial insight into the problems of and

solutions to facilitation of participatory desigwhich was one of Alexander's main goals with design

patterns.

In the short papefhe Gang of Four Are Guili9], Jennifer Tidwell gives her comments on the
controversy of whether the GoF book made a badsiecin leaving out one of the original aspects of
Alexander's; the participatory involvement of usé&ke finds that this is a good question to askland
not asking it, the view of design patterns withie tomputer industry may have become too narroe. Sh
seems to agree with Borchers that stated, thatusecBCl is closer to architecture than to software
engineering, it has more to gain from Alexandergioal principles of design patterns than software
engineering has[5] (claim 1).

Borchers also points out that HCI patterns do rteebe readable by users in order to fulfil the

participatory aspect of Alexander's patterns[5ifal 8).
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An important aspect of the claims Borchers madeaisnTwelve Theses is that design patterns for
HCI need to take temporal structure into considengd] (claim 5 and 6). The temporal aspects of
Alexander’s original patterns are not very promimaithen those patterns have a temporal aspect, it
affects basic design decisions, not just the intptemporal behaviour. One example of this is how
changes in traffic flow need to be considered winaking geometric decisions.

Published research has, in some parts, focusedifterent aspects of user interface design
patterns and different aspects of using user imterflesign patterns. In other parts, it has toetkscribe
languages that span a larger part of the field. €@anple of a wider approachRattern Languages for
Usability: An Investigation of Alternative Approas$80] where a study and comparison of four different

kinds of design patterns is done:

1. Pattern of tasks
2. Pattern of users
3. Pattern of user-interface elements

4. Patterns of entire systems

They identify patterns of tasks as the kind of gespatterns most closely resembling Alexander's
patterns. Within patterns of user-interface elemehey identify patterns for user-interface element
arrangements as a promising target for developésigd pattern languages. This is an area that géen

disregarded in the development of user interfaces.

One example of using design patterns to achieability both in general and in particular, safety,
is A. Hussey'sPatterns for safety and usability in human-computégrfacef20] where a design pattern
language is described with a explicit focus on igglfactors aimed at security. The work built upand
extended earlier work by Leveson[27] and Reasonth was presented in the form of guidelines for
developing user-design solutions for safety-critisgstems. Hussey chooses to describe their design

patterns with four elements:

1. Intentis a summary and describes what problemsalved.
2. Motivation describes perspective or facets soletlar to Alexander's Forces.
3. Applicability is a summary of the class of problems

4. Solution is a set of guidelines assuring safetygedaon notion of guidelines as described by

Leveson[27] and Reason[40].
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From this model and existing guidelines, Hussey mitas a user interface design pattern language that
consists of eight design patterns. For conciserlbesiesign patterns are not illustrated indivitubut

instead the paper presents a single example pregé¢né patterns combined.

A. Dearden has focused on the participatory asp®aiesign patterns. In the pajusing Pattern
Language in Participatory Desi¢t0] Alexander's original approach is used for gpp pattern
languages for participatory design to the casesef interface design patterns. The original methad
characterised by:

1. Remove the separation of architect and builder. fbhe of the “architect builder” was instead
introduced to be responsible for both assistingsusethe design phase as well as coordinating

the actual building activities.

2. The architect builder helped the users get invoiveithe design process by first addressing large-
scale issues and the dividing users into groupspifeggressed into looking at smaller scale details

and design that affected them.

3. Users were encouraged to make sketches and marldésegns on the actual building sites. This

was important for their ability to visualise thpnoposals and the effects they had on the design.

4. When moving to the actual building activities, Adexder proposed that the process would aim for
"gradual stiffening” where premature commitmentdietailed design would be avoided and late

adaptations of the design would be possible.

Dearden combines Alexander's methods with prewaesiognised methods in HCI design and proposed
the following:

1. They introduce the role of “designer-facilitatoHat helps the user along the design process. This
is done by paper prototyping and asking the useestégpns to make sure they consider different

aspects and justify their choices.

2. Design patterns are introduced in different scaled from different viewpoints, for example

considering content, general structure and nawgatiissues.

3. Design prototyping is done mainly using storyboaadd paper prototyping. Notes about features

and sketches of ideas are encouraged.
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4. The design process moves from paper prototypessketthes to mock-ups and on to designs
using web authoring tools and finally graduallyisied products. This mimics Alexander’'s
principle of “gradual stiffening”. They also reféw other work on "incremental formalisation”
within the HCl-area[43].

In their study, they did not focus on developingsigae pattern languages but tried to use existing
languages and existing examples. Their designrpatit@guage was presented as a name, followed by a
screenshot showing an example of the design pdbieing used and then the textual description of the

design pattern, as described by Alexander[2] asal Bbrchers[6].

One important aspect of the study was the observdhat users often did grasp the idea of a
design pattern from their language but were perhiapsinfluenced by the illustration in the design
pattern language and tended to treat them as édidksign solutions.

Even though it is difficult to discern what could bttributed to use of design patterns and to use

paper prototyping working with a knowledgeable litatior, they found that many of the users wereyver

positive to work with design patterns and foundrite be helpful.

2.6.2.5. User Interface Design Pattern Catalogues
Current work on user interface design patterns, more applied sense, are perhaps best repressnsed

number of design patterns compilations. The wolesathe form of catalogues describing patterns that
are prone to reoccur in designing interfaces fob-wased systems and other systems with similar

characteristics. The design patterns catalogues oftes referenced are:

» Designing Interfaceby Jennifer Tidwell (2005)[47, 48].
» A Pattern Approach to Interaction Desity Jan Borchers (2001)[6].

» Interaction Design Patternisy Martijn van Welie[51].

The bookDesigning Interfacedy Jennifer Tidwell originates from the websiResigning Interfac448]
by the same author, which describes an early sudfstite patterns published in the book. They both
follow the same description model with answershi® questions ‘what?’, ‘use when?’ and ‘why?’ along

with graphical examples. Other important exampfedesign pattern catalogues are:

* Yahoo! Design Pattern Libranpy Yahoo! (2006)[56].
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» Common ground: A pattern language for human-compaterface desigmy Jenifer Tidwell
(1990)[46]

» Patterns for Personal Websitbg Mark L. Irons (2003)[21].
* A pattern language for web usabiliby lan Graham (2003)[19].

» The Design of Sites: Patterns, Principles and Psses for Crafting a Customer-Centred Web

Experienceby Jason Hong and James Landay (2002)[50].

Yahoo! Design Pattern Librarys a project aiming at both building a catalogdewab-based user

interface design patterns but also to implemenpsrtigor each pattern in an AJAX library.

Common Groundvas the first substantial collection of human-caoiep interface design patterns.

It is relatively large and has been very influelntiathe field.

Patterns for Personal Websitelescribes patterns for personal websites and $peicific needs
but take a rather broad approach describing Cant8ttuctural, Temporal, Navigational, and

Technological patterns.

2.7. Computer Assisted User Interface Design
A component of DBE Studio have been developed afs giathis deliverable that allows the user to

convert the description of services defined in d 32 (Service Description Language[32, 33]) irdao
skeleton or prototype user interface. This skelesothen possible to further edit, extend and adapt
produce a customised user interface for the sesvffered via the DBE framework. The user interface
can either be edited directly in the OpenLaszlor@®wode or by using the OpenLaszlo Integrated
Development Environment (IDE) available for Eclipséhe IDE lets the user work with direct
manipulation of the graphical components but isame ways rather limited compared to direct editing

of the source code.

The conversion tool that converts from SDL to arusgerface skeleton is a basic form of

computer assisted user interface design that atésnagpart of the user interface design process.

2.7.1. Automated versus Computer Assisted Design
The area of fully automated user interface desiganiarea of research that still seems to be infaacy.

Attempts at automation of user interface designh@smixed success[38].

It seems the difficulties of fully automating theneration of user interfaces has led the resd¢arch

focus on automating certain aspects of the degsigeain behaviours of the completed design.

Examples of where automation is prominent oftequire that systems and appliances are

modelled in a language and with a methodology thaspecifically targeted at generation of user
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interfaces[9, 37, 38]. Otherwise, they are rathmitéd to what types of systems or target interfaitey
can handle[34].

Still, some advancement has been made in spdbifitacused domains, such as automatic
generation of forms and automatic generation obluede access dialog boxes. Often the level of
automation is quite moderate. In most cases thelation of a user interface requires decisions nigde
a human expert and often in a series of iterataandescribed iAdaptation in Automated User-Interface
Desigril2]. The principles described in the paper as irigmt guidelines for developing computer

assisted user interface design, where parts girtheess are automated, are:

1. Sensitivity The algorithms should be sensitive as to recuinginimum of input or feedback from

the user to influence the process.

2. Understandability The algorithm generating the user interfaces rbesunderstandable to the
user. Symbolic methods are therefore preferred ¢e®s user-comprehensible methods (e.qg.

neural networks).

3. RefinementThe algorithm needs to be built on current bescires and refine them further
rather than start from scratch. This is also cadifgte the principle of sensitivity as a system

already containing knowledge is easier to stear tme that is empty.

4. Focus The authors do not believe that it is feasible y@expect a successful transition from an
abstract description of a user interface to anmatwally created user interface. Therefore, the
principle of focus states that the tools shouldead help the designer in those areas where
automatic support is possible, such as assistinthénselection of graphical component and

producing tentative layouts.

2.7.2. Visual Balance
An example of work done to support the designgroducing a useful and aesthetically appealinguayo

is Evaluation of Visual Balance for Automated Lay®8}. The approach is based on the calculation of
the visual weightof graphical components. The visual weight is ec@gtual notion similar to physical

weight and is based on the objects form, coloutute and placement relative to the visible area.

Also, three established types of visual balaneetaken from the visual artSymmetric balance
Radial balance and Crystallographic balanceSymmetric balance is where, given a line throthggh
layout, the objects on either side of the line hagaal visual weight. Radial balance is the measfire
visual balance around a single point of the userfiace and is typically used to create an immedchad

obvious focal point of the interface. Crystallognapbalance is somewhat the opposite of radialruala

271124



DBE Project (Contract n® 507953) D20.7 User InteomcDesign for DBE Services

as it strives to have a balance in the layoutdbat not attract the eye to any given point binerato the

overall presentation of objects.

The result of the paper is an algorithmic approgcicalculating the different aspects of visual

balance in a layout and also to be able to extnaggiestions on how to improve the observed layout.

2.7.3. Automation of User Interface Behaviour
Another approach is the automation of the procdégsraducing variants of a particular interface. An

example of this is the automatic or semi-automatlaptation of user interfaces to different devices
situations[15].

An example of research that has studied automaehaviour of the completed design instead of
the design process itself, is presente&mtitting Rules for Graceful Degradation of Usetdriace§14].
The paper presents an approach of describing #einterface at different level3asks and Concepts
Abstract User InterfagceConcrete User InterfageandFinal User Interface They then defines different
set of rules to allow automatic splitting and athyusnts of user interface components when adapting t

smaller or different physical constraints.

28/124



DBE Project (Contract n® 507953) D20.7 User InteomcDesign for DBE Services

3. Ul Desigh Recommendations

3.1. Introduction
This is a selection of user interface design pastéinat are aimed at developers of user interfaxxd3BE
services. They have also been considered whenagerglthe Automatic User Interface Generation
Plugin (see 6.1). The design patterns are modeikdly from the initial design and functionality thfe

two DBE example applications “Hotel Reservationd dRC Wholesaler”.

The user interaction design patterns described@rgiled from the book “Designing Interfaces”
by Jenifer Tidwell [47] and the “Yahoo Design Patté&ibrary” [56] collection of user interface desig
patterns.

As the goal is to have the user interface desajtems in the DBE library to be useful to DBE
services in general, the design patterns presdreesl are expected to evolve and change when further
studies of converting SDL [32] [33] definitions anuser interfaces have been made. The description o

design patterns are divided into:

» General User Interaction Design Pattern Heuristits be considered whenever designing a user

interface.

» Design Patterns planned for DBE User Interfaceafpr- Interface design patterns that are

planned for implementation in the DBE User Integfadbrary.

The DBE User Interface library will consist of cooments implemented as OpenLaszlo [59] classes with

a matching framework of Java code to handle the-B#IS from the user interface.

3.2. General User Interface Design Pattern Heuristi  c¢s
These are design patterns that do not lend thepsédvimplementation as separate components or are

already represented as existing OpenlLaszlo stafideady components.

The design patterns described in the referencetiire and already represented, fully or in large
parts, within OpenLaszlo standard library composere not covered here as this document assumes a

working knowledge of the OpenLaszlo environment.
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3.2.1. Diagonal Balance

Figure 2 Example of diagonal balance

The design pattern of Diagonal balance describeg &anging visual elements that are vertically
opposite also should be horizontally opposite t@ dghe layout a visual balance through a diaganal |

As an example, this means placing tabs at the Upfieand the action button at the lower right.

3.2.2. Right/Left Alignment

Mumber of Adults:
Mumber of Children: Ela

Figure 3 Example of Right/left alignment

The labels should be placed as close as possililectdata entry area they describe. This means that
labels in front of selections should be alignedhi® right. This design pattern is described at dald®in
Designing Interfaces [47]. The same principle mdahasthe textual representation of the curreriesth

a date selector component should be placed imnedgia¢low its label (seEigure 3).

3.2.3. N-radio Buttons vs N-item Dropdown List

When choosing between the components for N raditois and N-item dropdown lisE{gure 4 and

Figure 5) the following pros and cons need to be considered
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Figure 4 Example of N radio buttons Figure 5 Example of N-item dropdown list

N-radio Buttons Characteristics:

* Pros: All choices are visible

» Cons: High space consumption

N-item Dropdown List Characteristics:

* Pros: Low space consumption

» Cons: Only one choice is visible at a time, exaeipén menu is open. Requires more attention to
scroll through and select an item, especiallyliftams cannot be shown at the same time (i.e. the

dropdown list is scrolled).

3.2.4. Prominent “Done” Button

Figure 6 Example of Prominent "done" button
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A Prominent “done” button is placed at the endhaf visual flow, clearly labeled, sufficiently largad
distinctively separated from other components anldyout. This design pattern is described at daige

in Designing Interfaces [47].

In both user interface examples this means theratiitton should be placed in the lower right of

the layout.

3.2.5. Clear Entry Point

Google

Sverige

Web |mages Groups News more»
[ Advanced Search

[ Google Search ][ I'm Feeling Lucky ] Langusge Tools

Google se offered in- svenska

Advertising Programs - Business Solutions - About Google - Go to Google com

22008 Google

Figure 7 Example of Clear entry point, google.se

View my
& account

open an i Orange Savings Account
account No Fees and No Minimums

2.10% =~

Figure 8 Example of Clear entry point (from Designing Interfaces

The clear entry point design pattern states thidnided number of entry points into the interface a
preferred and that they should be task orienteddasdriptive. The design pattern is described gé (@&
in Designing Interfaces [47].
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In the PC wholesaler example user interface thémma that the entry point previously only
consisting of the title Product Categories shouddexpanded into categories when the start page is

displayed. This makes it a more descriptive entiptp

In the Hotel reservation example user interfacecti@ce of entry points is not as obvious. There
are the selection of tabs, the data entry fieldsaich tab view and the fields for name and emaliess.
All those could be perceived as entry points. Apriovement to consider might be to integrate thieldie

for name and email address to present fewer pateartiry points to the user.

3.3. DBE-specific User Interface Design Patterns
A selection of user interface design patterns Hasen implemented in the DBE User Interface library

(see 4.1) and are presented below.

Although the selection of user interface desigrigras and user interface components have been
chosen based on the two user interface exampled/Rdlesaler and Hotel reservation, the patterns are

targeted at general services and e-commerce sgegnari

3.3.1. Cascading Lists

&) (& ] Font

TM=M [T Hm i ER
Collections Family Typeface Size
All Fonts Gill 5ans Regular 12
Favorites Gill 5ans Ultra Bold Oblique 3
Recently Used GCloucester MT Extra Cc Bald 10
Chinese Goudy Old Style Bold Oblique 11 |
Classic Gulim - :
Fixed Width Haettenschweller m 13
Fun Harrington 14 :
Japanese Hei 12 |
Korean Helvetica 24
Modern Helvetica Neus 36
PDF Herculanum 48

ir hic P
Web H: aq:no Kaku Got :u: - M _}
Hiragino Kaku Gothic 5 ([
- rras i
ru '-p.-'

Figure 9 Example of Cascading Lists (from Designing Interfaces)

The hierarchical organization of items is best headby the Cascading lists user interface desidgtepa
described at pages 195 and 212 in Designing Irtesf§d7]. An example of a cascading list is shown i
Figure 9. As the hierarchy in the PC wholesaler user intfexample is two levels deep, a single-
selection tree (the variant described at page 2I2esigning Interfaces [47]) is likely to be thesbas it
conserves horizontal space. If the overview atdlpelevel is paramount a variant more like the ipldt

panes at page 195 in Designing Interfaces[47] wbelgreferred.
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3.3.2. Same-page Error Message

Room Type: @ 5 NUBErof RS Check In Date: Check Out Date:
o1 & E
&2 Wisoas i Gt | 0 B

Check Availability

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut id dui. Praesent
erat urna, rhoncus commodo, adipiscing vitae, fringilla ut, ante. Nulla
facilisi.

Figure 10 Example of Same-page error message

The principle of Same-page error messages is thahawing feedback and error messages without
removing or concealing the information the user wlagwn when performing the action that led to the
message. It also prescribes highlighting any arefesred to in the error message and preferablgima
the message at the top of the screen. The placemeeds to be in harmony with the overall designevhi
at the same time attracting sufficient attentiomlert the user of the message. A message araespiayd
error messages could also display messages abdutanfirmations of other actions, such as the

cancellation of an order. This pattern is descriseglage 239 in Designing Interfaces [47].

3.3.3. Sequence Map
Whenever a recommended (or mandatory) sequencetiohsa needs to be presented the Sequence map

design pattern is useful. It is presented at p&ym Designing Interfaces and consists of a vigadibn
of a sequence of actions and a visual cue thatskdwere in the sequence the user currently resldes.

sequence of actions that could be used in the Rilesdler user interface example is:

1. The selection of an item.
2. Reviewing the selection of items

3. The confirmation of purchase.

The f' step should be possible to repeat until the usesatisfied with the selection of items. A

presentation of this could be done using three, tadoied “Select items”, “View cart” and “Place arde
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At the second tab a button named “Select more itemsomething similar should be present. The reaso

for this button is to make it clear to the uset th& repetitive course of action is possible.

In the Hotel reservation user interface examplénalar approach could be useful, leading the
user from checking for available rooms to reseoratof rooms and finally submitting the selected

reservation.

3.3.4. Login Form

Login to make reservations
and access existing reservations

Name: I

Password: I

Login

Figure 11 Example of a Login screen

The login screen is a reoccurring design that neéedse consistent with the rest of the user intafa

design. Preferably there are graphic elementdiiatthe user recognize to what the login will léad

3.3.5. Registration Form

Enter registration information

First name: I

Last name: I

Email: I

Type email again: I

Company (optional); I

Street address: I

City/Town: I

State/Region: I

Zip/Postal code: I

Country: I

Phonet I

Figure 12 Example of a Registration screen
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As well as the login screen the registration screenefits from a consistent design that lets ther us

recognize to which system and service the registrditelongs.

3.3.6. Info Summary Page

Reservation information

Reservation #: 5673452
g Name: John Doe
Email: john.doe@somewhere.com
Hotel: Quality Hotel Exclusiva

Address: High Street 1

City: Capital City

Country: Someland

Phone: +555-123456

Dates: 24.07.2006 - 11.08.2006

People: 2 adults, 2 children

Figure 13 Example of an Information screen

The information screen may be used in many diffesginations such as presenting detailed views on
existing reservations, orders and deliveries. it aso be used to preview information in detaildoef

submitting an order.
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4. Ul Design Pattern Library

4.1. Introduction
This section describes a number of user interfagsigd patterns implemented as components in

OpenlLaszlo.

Based on examples from the DBE Studio (versiorODthe following user interface design patterns

were selected for implementation:

» dbe_panela component that provides a generic layout paitblspace reserved at the bottom for

the display of status and/or error messages
» dbe_infosummarya component providing a simple layout for pairtabels and text-pairs.

» dbe_breadcrumhsa component providing a representation of a lonah a hierarchical structure
by showing the path taken from the top of the $tmec It is called “breadcrumbs” because of the

way it mimics leaving a trace when navigating deepi® a structure.

» dbe_register a component providing a simple layout for paifslabels and input fields for

registration with a service.

* dbe_login a component providing a simple login-screen.

4.2. Components

cd DBE Al 7

dbe_|ogin
dbe_register
- defaultplacement: string = leftPanel
defaultplacement: string = leftPanel - rpoClass: sting = org.dbe toolkit...
waidth: = 100% - uidinputifidth: size =100
leftPaneliidth: size = width™0.33 WiEwy - prdinputifidth: zize = 100
rightPaneidth: size = width®0.67 [: :I - leftPanslWidth: zize = width®0.232
labelnfidth: size = rightFanelnidth™0.2 - rightFanelidth: size = width™0.G7
inputifidth: size = rightP anelifidth™1.6 - inputBgColon color = white
inputBgColor color= white
rpeClazs: string = org.dbe toolkit... + getlidLabeld) : string
+ =etllidLabelistring) : woid
+ addFieldistring, string) : woid + getPwdLabell : string
+  zetPwdlabel(ztring) : waid
dbe_irfosurmmary dbe_panel dbe_breaderumbs

defaultplacement: string = leftPanel
width: = 100%

defaultplacement: string = main
width: = 100%

+ addinfoistring, string) : woid

+ o+ o+ o+ o+ o+ o+

setAledboal) : woid
getdlerl) : bool
settletColoneolor) @ waid
getéledColon: color
sethlzgistring) : void
gettlsg) - string
sethormalColanzalar) @ woid
getMormalCalon) @ colar

separator string = ==
width: = 100%
crumbs: =
lastCrumb: number=10

+ o+ o+t o+ o+

pushCrumbistring) : bool
popCrumbi) : string
getCrumbs] : string[]
clearCumbs  woid
setSeparatonstring) : void
getSeparaton) @ string

Figure 14 UML diagram of components in DBE OpenLaszlo Ul Library
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Figure 14 shows the five components of the DBE OpenLaszldibiary, all extending the OpenLaszlo

Standard Library clasgiew. Each component is presented with further commiegitsv.

4.2.1. dbe_panel

cd OBE Panel

dbe_panel

defaultplacement: =string = main
width: = 100%

Wi
setélerfbanl) : waid il

gettlert’ : boal [_:3
setélefColoncalan : wvaid
gettleColon] : colaor
zethdzgl=tring) ; woid
gethdzgll : string
setMarmalColoncalor) : wvaid
gettormalColon: caolar

+ + + + + + + o+

Figure 15 UML diagram of OpenlLaszlo component dbe_panel
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dbe_paneprovides a generic layout panel for a user interfahere an area at the bottom is reserved for
status and error messages. The upper part of thel @ to be used as a generic view, containing
whatever user interface needed. The internal Htatecontrols the content and appearance of theages

area are:

» Msgis the string of the displayed message. Set tadyestpng to clear the messsage area.

» Alertis a boolean value controlling whether the messaga should be highlighted with a frame

in contrasting colour.

» AlertColor is the colour to use for highlighting the framewnd the message area whdert is

set.

* NormalColoris the normal colour to use for the frame arouremessage area whAfert is not

set.

Each of these are controlled using conventionakegetand setters, resulting in the following method

setAlert, getAlert, setAlertColor, getAlertColoetllsg, getMsg, setNormalColor, getNormalColor

4.2.2. dbe_infosummary

cd OBE |I‘|fDSLII‘|'|I‘|'|EF],I’/

dbe_irfosummary
Wienwy

defaultplacement: string = leftFanel E}
width: = 100%

+ addinfolstring, string) : waid

Figure 16 UML diagram of OpenLaszlo component dbe_infosummary

dbe_infosummaryprovides two panels, one to the left which corgaiwhatever content the
dbe_infosummargomponent is given and one to the right whererigdion is placed using the method
addInfo()

The information is described with two strings, daéel and one information field which are
placed together on a row. The collection of lirealigned vertically in the middle to easily accoattate

for different amounts of information.
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4.2.3. dbe_breadcrumbs

cd DBE Breadcrumbs /

dbe_breadcrumbs

separator; string = ==
width: = 100%
crumbs: =]
lastCrumb: number=10 Wlew

pushCrumbistriing) : boal
popCrumbll : string
getCrumba) : string(]
clearCrumba: woid
setSeparatonstring) : waid
getSeparaton] : string

+ + + + + 4+

Figure 17 UML diagram of OpenLaszlo component dbe_breadcrumbs

dbe_breadcrumbprovides a convenient way to manage a type ofdthi@umbs” that can help the user
to know where in a potentially deep hierarchy tleyrently are. The component offers a number of

methods to manipulate the sequence map:

* pushCrumb(stringadds the string to the end of the sequence.

* popCrumb()removes the last “crumb” from the sequence.

» getCrumbs(yeturns an array of strings with all the crumbgently displayed.
» clearCrumbs(xlears all crumbs from the display.

» setSeparator(string¥ets the separator used to separate the crunibe Bequence. “>>" is used
as default.

» getSeparator(Jeturns the currently used separator.
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4.2.4. dbe_register

od DEE Register /

dbe_register

defaultplacement: =tring = leftFanel
width: = 100%

leftF anelidth: size = width®0.33 RUT=-LRY
rightFanelnfidth: size = width®0.67 [:
labelwfidth: =ize = rightP anelWidth™0.3

inputirfidth: =ize = rightP anelWidth™0.G

inputBgColor color = white
rpcClass: =tring = org.dbe.toaolkit...

+ addFieldistring, string) : woid

Figure 18 UML diagram of OpenLaszlo component dbe_register

This component allows a user to dynamically builégistration page with components that are sugplie
by the user. For each particular piece of infororatihat the user is expected to supply, a calho t
methodaddField(label, nameyill add a line with a label and an input fielchd string label will be used
as label and the string name will be used to tadrtput field. This name may be set to match fredldhes

in the registration services thus enabling an aat@mmapping from input field to the procedure daf
registration.

Since the login and authentication mechanisms wittiie DBE framework are not yet
implemented this component is lacking the actuaectm do the authentication. There is a comment in
the code where that code should be put once spatiifns are set.
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4.2.5. dbe_login

cd OBE login

dbe_login

defaultplacement: string = leftPaneal
rpcClass: string = arg.dbe toolkit...
vidlnputifidth: =ize = 100

pud [nputitidth: size = 100

leftF aneliridth: size = width™0.33
rightP aneliidth: size = width™0 57
inputBgCalar: colar = white

+ + + +

getlidLabel) : string
setlidLabeli=tring) : wvaid
getPwdlLabel() : string
zetPwdlabelistring) : vaid

Wiy

Figure 19 UML diagram of OpenLaszlo component dbe_login

dbe_loginpresents a basic login dialog with two entry f&ldach with a label. The first field is for user

name or user identification and the second is faerng a password for authentication. The labels

defaults to “User name:” and “Password:” and canaliered with the getters/settegetUidLabe)
setUidLabel getPwdLabelandsetPwdLabel

The class has three instance variables, two thdtals the width of the input fields and one that

sets the RPC class name to address.

Since the login and authentication mechanisms withe DBE framework are not yet finished

this component is lacking the actual code to doatlentication. There is a comment in the coderavhe

that code should be put once specifications are set

4.2.6. Integration with OpenLaszlo
The components have been developed using OpenLaspler version 3.3.3. In this version of the

server, the components are intended to be instahed new directory dbe” in the directory

“Server\ | ps-3. 3.3\ ps\ conponent s”.

This will let OpenLaszlo programs include compadsemsing the prefixdbe/ ” (e.9. “<i ncl ude

hr ef =" dbe/ dbe_i nf osunmary. | zx" />")

To be able to include the components without thlieatory as a prefix there is the possibility to

edit the library include scripts in the componeditectory and add one in the dbe directory buthés t

means altering the OpenLaszlo server environmensitnpler procedure proposed is recommended. It is
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also easy to maintain different versions of the ponents in different directories for development

purposes, without the need to restore any settimgs finished.

4.3. Anomalies in OpenLaszlo
Large parts of the work programming these companérave been related to working around or

localizing and avoiding strange behavior in the @eszlo environment.

Most problems have been with the layout. The stngpid packesimplelayoutoften shows much
unexpected behaviour when small adjustments aree m@adurrounding or contained components. In
other situations components were rendered with gem@s or overlapping each other even though the

layout should have placed them at separate location

The problem with a less than completely relialvid obust simple layout mechanism is that these
components need to be simple and generic rather fikad and rigid. When component size and
placement need to be calculated rather than latdwatlh simple rules there is always the risk that

unforeseen situations or uses of the componenk®meihk its behaviour or layout characteristics.

One specific example is when two simple view otgere laid out usingimplelayoutn a vertical
direction. The upper view has no explicit heighttagt will instead adapt to the geometry of theteats.
simplelayoutis then unable to keep the views separate bueadstets them overlap. One of the
components had this problem and the only solutmmd was to explicitly give the first view a fixed
height.

Another specific example is how alignment tektcomponents works in completely different
ways depending on the text being provided as cor(tea the xml-tag text) or as a parameter. The
documentation of OpenlLaszlo suggests that it evaftangeable but in reality the resulting layouted

significantly.

4.4, Future Work
During the development of the components some thtoog future work have been gathered which are

presented here.

4.4.1. Framework Orientation
Instead of creating concrete components that aentrte be used as finished components, it mighd be
more rewarding exercise to produce a framework eheéeas from user interface design patterns are
expressed as skeleton architectures and providgestigns on how to build a useful interface fromsth
skeleton architectures. Completed components ristartting the developer from the decisions and

adaptation that often is seen as an important asp&wrking with design patterns.
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4.4.2. Feedback from Users
Any use of these components will most likely proglfieedback on their usefulness and on what they are
lacking and what is not needed. Their use mightaidrse also lead to suggestions for completely

different components or classes of components.

4.4.3. Modeling from More Examples
These components were selected based on a seb extwmple GUIs with a broader DBE perspective in
mind. When DBE come into broader use there wilhbarge number of examples that might point to new
needs and ways to use the DBE framework. Thosedee@lopments could of course be used as input for

any further work on a library of components.
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5. Case Study: Applying Ul Design Recommendations a  nd Patterns

5.1. Introduction
This case study describes the update of the twmpbeauser interfaces found in the DBE Studio [62],

Hotel Reservation and PC Wholesaler. In this sactve apply the previously discussed user interface
design patterns. This includes both those expreasegeneral design pattern heuristics and alsethos

design patterns available as components implememntisd DBE OpenLaszlo Ul Library.

5.2. Hotel Reservation Example
The Hotel Reservation example consists of thrdestas

1. Check the availability of hotel rooms
2. Make reservation
3. Cancel an existing reservation

The three tasks are presented on separate pangs avhiselected by tabs.

5.2.1. Applied User Interface Design Patterns

The general changes to the user interface wheriagpliser interface design patterns were:

» Diagonal balanceBy aligning the prominent objects at the t

to the left and aligning objects at the bottom he tight a

diagonal balance is achieved. This diagonal balaaceften

considered aesthetically pleasant. It also suppoetsiotion of a|~
logical flow and direction of order of sub-tasksemhsolving the

task of entering and selecting data in the formis Bmds with a

button to activate the form and finish the task.

» Left-aligned tabsAs a consequence of the user interface desigerpdiagonal balancethe
tabs are preferably placed to the left to imprdwediagonal balance. Having them to the far right

would break the balance.

* Right aligned labelsBy right-aligning labels and putting them cloee [ m=ssesenanon, g canceiseser
the field where the text is entered or choices raegle, the mental i Bl
process is set of connecting the label to the pldvere data is entere(  Number of children: [0 [
or selected. This helps the user to make quicks@e and decrease-

the risk of errors.
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The user interface design patterns that were alrgmdsent in the Hotel Reservation example user

interface were:

» Card stack To support a multitude of tasks within one usgeriface the content can be placed on
cards organized as a card stack. This pattern rfeettse content to be logically divisible into the
different cards, either as tasks or thematic. i otel Reservation user interface example the

division in three distinctive tasks lends itselfwevell to separate cards in a card stack.

* N radio buttons When selecting from multi-values where the value=ed to be visible
simultaneously, the use of radio buttons is a gdwomice. An example of when constant visibility
might be warranted is when a numerical value iseg@hosen from a non-continuous sequence of

choices. The drawback is that it consumes moreesspace than a dropdown list.

* N-item dropdown listThis is an efficient way to save space when prasg the use with a
multiple choice input. It is especially suitable evhthe choices are continuous so that the user is
better able to build and maintain a mental modethef available choices without having them
visible all the time.

e Calendar contral The calendar control used in the Hotel m

Reservation user interface example is a generigtieal for

|[z9|30]31] [

In OpenLaszlo this is presented as an icon thaamdp to a

|
|

selecting a date using a calendar showing one nairdhtime. [lz516[57[15[13[20 1]
|22l23:24;25;25:2?:2iﬂ
|
|
|

calendar when selected. In OpenLaszlo (v3.3.3)nieégretfully
not possible to have it always expanded withowgeting a bug. The bug occurs where the
calendar control is permanently lost from the userface if the upper right corner button with an
‘X’ in it is used to minimise/close the calendaneh In many cases the always expanded calendar
would be preferred as the area saved by the icoather small when compared to the clarity lost
and the drawbacks of a changing interface. The amatibn of icon and expanded calendar also

introduces one extra action that is required tacgwbetween the two.

» Single line text fieldThe single line text field is obviously suitaliter short strings of text and
should preferably be wide enough so that the editexet is visible in its entirety all the time.
Having the field show only part of what is entefertes the user to allocate more attention to the

input and verification of the information and inases the risk for errors.

e Prominent “done” button The button on each card that activates the fomd aubmits

information is somewhat oversized and located so ithis easy to find. The upgraded version
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places it to the lower right of the form rathertire centre to follow the principle of diagonal

balance.

5.2.2. Other Changes

Other changes that were made, not matching a spas#r interface design pattern:

* Improved size of fieldsThe input fields for name and e-mail were toorsfior the expected

lengths of entered text to fit.

5.2.3. Ul Tasks
The different tasks that the user interface makssiple are presented with screenshots showingsiie

interface before and after upgrading with the usterface design patterns mentioned above.

5.2.3.1. Check Availability

L

Name: | Ggran Oberg

E-Mail: |Guran.oherg@\tu.se

J Check Availability I Make Reservation T Cancel Reservation -
Room Type: (D5 Number of Adults: 1 _;J Check In Date: Check Out Dats:
@3 - - .
@: Number of Children: o gl
@1 12 Qctober 2006 13 October 2006
Check Availability

Figure 20 Original example, Hotel Reservation, checkinglawaity
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MName: |G'Eirar| Oberg

E-Mail: |Goran.0herg@\tu‘se

HOTEL

Check Availability l Make Reservation ‘i Cancel Reservation ]

Room Type: D5 Mumber of Adults: Check In Date: Check Qut Date:
2 .
B 12 October 2008 13 October 2006
®2 Number of Children: E@
@1 J

ek fuadahilioy

Checking availability...

Figure 21Updated example, Hotel Reservation, checking avaitgbili

This is a generic example of where the details r@&sarvation is entered and the system can beeguen

the availability of rooms matching the description.

As is shown inFigure 21, the message area shows the message “Checkirghdlitgi..” as a
result of the user activating the form with the €k Availability” button. As the user interface is
programmed using asynchronous queries to the wmadgrparts of the system, it would be suitable to
give messages that inform of any errors or timedhi#t may occur and give suggestions on the best

actions (e.qg. retry, try later or contact support).

48/124



DBE Project (Contract n® 507953) D20.7 User InteomcDesign for DBE Services

5.2.3.2. Make Reservation

Name: | Goran Oberg

E-Mail: |Gnran.Dberg@ltu.se

— - ]
[ Check Availability | Make Reservation | cance| Reservation

Room Type: @ 5 Number of Adults: |1 A Check In Date: Check Out Date:
@3 -
@2 Number of Children: |g_.;J
@ 1 12 QOctober 2006 13 October 2006

Make Reservation:

Figure 22 Original Example, Hotel reservation, "Make &egation”

Name: | Goran Oberg

E-Mail: | Goran.Oberg@ltu.se

HOTEL

Checlk Availability Male Reservation Cancel Reservation
Room Type: @ s Number of Adults: Checlk In Date: Check Out Date:
3
© 12 October 2006 13 October 2006
®:2 Number of Children: B P
D1 _} :_J

Make Reservation

Figure 23 Updated example of "Make Reservation"

49/124



DBE Project (Contract n® 507953) D20.7 User InteomcDesign for DBE Services

‘ Name: |Goran Oberg

E-Mail: | Goran.Oberg@ltu.se

Check Avasilabilty | Make Reservation | cancel Reservation

Room Type: B 5 Number of Adults: Check In Date: Check Out Date:
=1
(a 12 October 2006 13 October 2006
@: Number of Children: EE
@1 i i
Make Reservation

Making reservation...

Figure 24 Updated example of "Make Reservation", reservationogress

The task of making a reservation is almost idehticadesign, layout and data fields as the firgkta

(5.2.3.1 Check Availability). The same commentslgpgr this action.

5.2.3.3. Cancel Reservation

Name:

E-Mail: |

[’ Check Availability _i Make R&MWHW

Please enter your reservation ID:

12345

Cancel Reservation

Figure 25 Original example of "Cancel Reservation"
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. Name: |
E-Mail: |

HOTEL

Check Availability | Make Reservation rm]
Please enter your reservation ID: 12345

_ Cancel Reservation

Figure 26 Updated example of "Cancel Reservation"

In this example it becomes very clear that thecation of the tabs, input fields and activationtbnt
gives a user interface that is easier to overvigve place where information is expected to be edtes
close to the text explaining what to enter and dhbsequent task of sending the information with the
“Cancel reservation” button is immediately undethealso reminding the user of what action the

information entered will be used for.
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Name: |

E-Mail: |

HOTEL

Check Availability | Make Reservation | Cancel Reservation I
Please enter your reservation ID: [ 12345

. Eancel Reservation

Figure 27 Updated example of "Cancel Reservation", canaatl@ucceded

The cancellation of an existing reservation maycbesidered of such importance that a more distinct
alert of this action being completed may be wagdrEigure 27 shows an example of how this could be
presented. Preferably this alert message is visible until the user begins a new task so as todretv

the user attentions from the next task.

5.2.4. Evaluation

The Hotel Reservation user interface example wasawed by the use of the described user interface

design patterns even though the improvements astlyrare in details.

The original user interface example was well p&hand laid out in a good way giving a good
overview of the tasks and what they consisted bé fther few and well defined tasks of the seralse

lending themselves quite well to a straightforwaser interface divided in distinct pages or tasks.

One of the remaining flaws of the user interfacaqiype is the selection of dates. This is mainly
because thelatepickercomponent of OpenlLaszlo is broken in the way #cte to configuration and
interaction.

5.3. PC Wholesaler Example
The PC Wholesaler example user interface consfstsainly three tasks, browsing products, selecting

products for ordering and placing the order.
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5.3.1. Applied User Interface Design Patterns

The general changes to the user interface whewiagplser interface design patterns were:

Tree table The hierarchical structure of product categoard products lends itself very well to
display using a tree. The categories expand to ghevproducts within. The products are shown
with their names and selecting them activatesitité panel to show more info on the product as

well as the possibility to order the product.

Two Panel SelectorsThe user interface is divided into a tree to b $howing the product

categories and product names and a panel to the sfgppwing information about the selected
product. This also shows products selected forrorgend finally displays the forms for ordering
and the messages about placed orders. The riget ptso starts out with a presentation of the
company and its services. This information can dmalied using the logotype at the top of the

user interface, as is common on most web sites.

Same page messageBhe user interface design pattern originally edl'Same page error
messagéshave been generalized to include all types ofsages and is included using a separate

component.

Diagonal balanceThe diagonal balance is not as distinct as irHbe| Reservation example but
is supported by the placement of activation butiorthe lower right. The dynamic nature of the
hierarchical list is breaks the diagonal balanceeawshat as its visual balance may shift during its

use but this is a reasonable tradeoff betweenifuradity and design.

Right aligned labels The labels have been aligned close to the inmhdsf for clarity and

minimizes the load on the user when making decisiowhat information to put where.

The user interface design patterns that were alrpegkent in the PC Wholesaler example user irgerfa

were:

Single line text fieldThe single line text field is obviously suitalbite short strings of text and
should be preferably be wide enough so that theredttext is visible in its entirety all the time.
Having the field show only part of what is enterediorcing the user to allocate more attention to

the input and verification of the information amgrieases the risk for errors.

Prominent “done” button This button activates the form and is placedhm lobwer right to be

found easily and are slightly oversized for clarity

53/124



DBE Project (Contract n°® 507953)

D20.7 User InteomcDesign for DBE Services

5.3.2. Other Changes

Other changes that were made, not matching a spas#r interface design pattern:

* Logo link The logotype at the top of the user interfacamasle into a link that returns the user to

the presentation text that is first shown wherhatdgtart. This is a convention that is common on

most web sites.

* Minor errors eliminatedIn the previous design with a separate list t¢égaries and products the

user was able to corrupt the list of products Ipeegedly selecting the text “Product Categories”.

It was unclear why this was possible as there veal® ¢n place that seemed to clear the list of

previous entries before adding new ones.

5.3.3. Ul Tasks

5.3.3.1. Welcome screen

S

T

LA K E Compuler Components Ltd.

Product Categories

| | Lake PC Component Wholesaler

Looking for computer components?

We offer a wide range of components from major
brands

with competitive prices and great service to boot.
If you bring

us your computer we will give you

free ideas on upgrades or quotes on a

trade in. We also offer low in-home

repair rates with most problems fixed

in the same day.

So give us a try the next time you buy.

Figure 28 Original example, PC Wholesaler, welcome screen
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LA K E Cormpuler Compaonents Ld,

> Accessories Lake PC Component Wholesaler
» CPUs

: Looking for computer components?
» HardDrives

* Memory We offer a wide range of components

»  Motherboards from major brands with competitive

+ Portsble Storage prices and great service to boot.

> Fower Supplies If you bring us your computer we will give
»  Printers/Scanners you free ideas on upgrades or quotes on
» Video Cards a trade in. We also offer low in-home

repair rates with most problems fixed in
the same day.

So give us a try the next time you buy.

Figure 29 Updated example, PC Wholesaler, welcome screen

In both the original and updated example user fates, the first view shows a presentation of the
company and its services. In the upgraded vergianpresentation can be reached by clicking on the

company logo at the top.

5.3.3.2. Searching products

& LA K E Cornputer Components. Ltd.

Product Categories Lake PC Component Wholesaler
Accessories

Looking for computer components?

CPUs } .

: We offer a wide range of components from major
HardDrives brands
Memory with competitive prices and great service to boot.
Motherboards If you bring
Portable Storage us your computer we will give you

free ideas on upgrades or quotes on a
trade in. We also offer low in-home
repair rates with most problems fixed
in the same day.

So give us a try the next time you buy.

Power Supplies
Printers/Scanners
Video Cards

Figure 30 Original example, PC Wholesaler, showing producgmies
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¥

LA K E Cormputer Components Ltd

Product Categories

Accessories

Intel Celeron 2.6 GHz Processor Socket 478 400FSE
Intel Celeron D 330 2.66GHz Processor Socket 478 533F5

CPUs
HardDrives
Memaory
Motherboards
Portable Storage
Power Supplies
Printers/Scanners

Video Cards

Figure 31 Original example, PC Wholesaler,

¥ v v ¥ ¥ v ¥

““ : LA K E Carnputer Components Ltd

Accessories
CPUs
Intel Celeron 2.6 GHz Processor Socket 478 400FSE
Intel Celeron D 330 2.66GHz Processor Socket 478 533F5B
HardDrives
Memory
Motherboards
Portable Storage
Power Supplies
Printers/Scanners

Video Cards

Lake PC Component Wholesaler

Looking for computer components?

We offer a wide range of components
from major brands with competitive
prices and great service to boot.

If you bring us your computer we will give
you free ideas on upgrades or quotes on ¢
a trade in. We also offer low in-home
repair rates with most problems fixed in
the same day.

So give us a try the next time you buy.

showing products

Figure 32 Updated example, PC Wholesaler, showing product céésgand products

Searching for products with the original examplguiees the user to first select “Product Categories

bring up the list of available product categori€le list of product categories can then be usdutitm

another list of available products in that categarthe middle panel to the right of the produdiegary

list. The initial presentation is removed from tbisplay when a product category is selected. This

approach is largely modelled after the user interfdesign patter@ascading lists
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The upgraded version has replaced the use of dagcligts with a tree view. This means that the

user interface can be divided into two panels whiate more stable placement and use. The treetgiew

the left expands into a tree and the panel hasoditsar. This lets the user scroll up and dowrhi tree

view is expanded to a larger height than the ugerface allows to be shown at the same time.

5.3.3.3. Showing product information

‘ . : LA K E Cormpuler Compaonents Ltd.

CPUs

Product Categories
Accessories

HardDrives
Memaory
Motherboards
Fortable Storage
Power Supplies
Printers/Scanners
Video Cards

Intel Celeron 2.6 GHz Processor Socket 478 400FSEB Description: The Inteld Celerond O processor
Intel Celeron D 330 2.66GHz Processor Socket 478 533F5|

delivers a balanced level of proven technology and
exceptional value for desktop PCs and larger (full-

size) notebook form factors. Intel's latest offerings
in the value-priced PC market segment come with
integrated L2 cache and are built on Intel's
advanced CMOS process technology.

EB88.99

P264802

Quantity:

Purchase

Figure 33 Original example, PC Wholesaler, showing

productrimétion

* Accessories

v CPUs

Intel Celeron 2.6 GHz Processor Socket 478 400FSB

Intel Celeron D 330 2.66GHz Processor Socket 478 533FSB
*  HardDrives

» Memory

»  Motherboards

» Portable Storage
*» Power Supplies

* Printers/Scanners

*  Video Cards

L A K E Computer Components Ltd.

Intel Celeron 2.6 GHz Processor Socket 478 400FSB

The Inteld Celerond processor, brings Intel's commitment of
technology, quality and reliability to the value-priced PC marleet
segment. The Celeron processor provides to its customers the
capability to affordably get onto the Internet, utilize educational
programs, home-office software and productivity applications with
great computing and multiimedia power.

Product ID: P264801

Price: E79.99

Quantity: 1
| Burchase

Figure 34 Updated example, PC Wholesaler, showing product infammat
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Showing the information of a product shows theeatdghces between the different versions clearly. The

original uses three panels while the upgraded eeiisi using two.

Some smaller differences in layout are the aligrineériabels and input fields, different use of

labels in front of product data and the use ofpifmeluct name as a title for the presentation.

5.3.3.4. Adding product to order

.“?.. ; LA K E Cornputer Companents Lid

Product Categories

Description: The Inteld Celerond D processor
delivers a balanced level of proven technology and

Intel Celeron 2.6 GHz Processor Socket 478 400FSB

Accessories Intel Celeron D 330 2.66GHz Processor Socket 478 533F5| .y ceptional value for desktop PCs and larger (full-
CPUs size) notebook form factore. Intel's latest offerings

. in the value-priced PC marlket segment come with
HardDrives integrated L2 cache and are built on Intel's
Memory advanced CMOS process technology.
Motherboards ES3.99
Portable Storage

P264802

Power Supplies
Printers/Scanners Quantity:

Video Cards —
Figure 35 Original example, PC Wholesaler, adding item toorde
“* . ; LA K E Caomputer Companents Ltd,

Product Categories
Accessories

CPUs

HardDrives

Memaory

Motherboards

Partable Storage

Power Supplies
Printers/Scanners

Video Cards

Please enter your customer's details and your reseller
id

Your Order is:

Product Name: Intel Celeron D 330 2.66GHz Processor
Socket 478 533FSB

Product ID: P264802

Cost: EB8.99 x 2

Customer Name:

]—
l—
Reseller ID: ]—

Customer Email:

| Confirm Purchase

Figure 36 Original example, PC Wholesaler, item added tororde
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LA K E Cormpuler Components Ltd.

*  Accessories Intel Celeron 2.6 GHz Processor Socket 478 400FSB

¥ CPUs
The Inteld Celerond processor, brings Intel's commitment of
Intel Celeron 2.6 GHz Processor Socket 478 400FS8 technelegy, guality and reliability to the value-priced PC market
o segment. The Celeron processor provides to its customers the
Intel Celeron O 330 2.66GHz Processor Socket 478 533FSB capability to affordably get onto the Internet, utilize educational
v HardD = programs, home-office software and productivity applications with
Ceiolieth s great computing and multimedia power.
*  Memory
b Wikhethoards Product ID: P264801
» Fortable Storage Price: E79.99

» Power Supplies
i tity:
» Printers/Scanners Quantity 1‘2—‘

* Video Cards

i Purchase

Figure 37 Updated example, PC Wholesaler, adding item ta orde

LA K E Compuler Components Ltd,

> Accessories Please enter your customer's details and your reseller id
v CPUs

Intel Celeron 2.6 GHz Processor Socket 478 400FS8 Your Order is:

Intel Celeron D 330 2.66GHz Processer Socket 478 533FSE Intel Celeron 2.6 GHz Processor Socket 478 400FSB
» HardDrives Product ID: P264801

Cost: E79.99 x 2
*  Memaory

» Maotherboards Custormer Name:

» Portable Storage

» Power Supplies Customer Email:

> Printers/Scanners

»  Video Cards Reseller ID:
| Eonfirm Purchase

Figure 38 Updated example, PC Wholesaler, item added &r ord

To add an item to the order the product informatiaw has an input field for quantities and a paszh

button. The upgraded version has limited the valpdit to the field to digits.

59/124



DBE Project (Contract n® 507953) D20.7 User InteomcDesign for DBE Services

When an item is added, the user is shown the mulist of items that have been added to the
order list. The user can either continue to sdlather items to add or enter name, email and lersidl to

confirm the purchase of the listed items.

One difference is that when the user adds anftitetine list of items to order the panel previously
showing the list of products is replaced by theenirlist of items. To continue adding productsrirthe
same product category the user must reselect tiegarg. In the upgraded example the tree view of

product categories and products remains the sarea atiding an item to the order list.

The order list can, in both the original and upgdéxample, grow beyond the boundaries of the
user interface thus making it useless as the butmh input fields may become unreachable. The
upgraded example was intended to solve this proldgradding a scrollbar that lets the user scral th
panel vertically whenever it gets too high for thailable space. This did not work though as tlgeua
of the components surrounding the order list amdsitrollbar wouldn’t align correctly. This is prdiha
due to text added dynamically to the text areaguprogram code and not having a fixed size from the
start.

5.3.3.5. Placing order

P, L A K E Computer Companents Ltd
Product Categories Please enter your customer's details and your reseller
Accessories id
CPUs -
: Your Order is:
HardDrives Product Name: Intel Celeron D 330 2.66GHz Processor
Memory Socket 478 533FSB
iotherboards Product ID: P264802
Portable Storage Cosl-ERS 0% %2
Power Supplies Customer Name: Géran Oberg
Printers/Scanners
Wideo Cards Customer Email: an.Cberg@ltu.se

Reseller ID: co
| Confirm Purchase

Figure 39 Original example, PC Wholesaler, placing order
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LA K E Carmputer Components Ltd,

Product Categories Your order has been processed.

Accessories

cPUs Please select the button below to view your bills for
HardDrives this transaction with our authorised online accounting

e services provider, BlueBill,

Motherboards |W
Portable Storage
Power Supplies
Printers/Scanners

Video Cards

Figure 40 Original example, PC Wholesaler, order placed

LA K E Compuler Components Lid,

* Accessories Please enter your customer's details and your reseller id
v CPUs

Intel Celeron 2.6 GHz Processor Sockst 478 400FSE Your Order is:

Intel Celeron D 330 2.66GHz Frocesser Socket 478 533FSE Intel Celeron 2.6 GHz Processor Socket 478 400FSB
» HardDrives Product ID: P264801

Cost: E79.99 x 2
*  Memaory

» Motherboards Customer Name: IA. Buyer

» Portable Storage

» Power Supplies Customner Email: |3 buyer@compan

> Printers/Scanners

» Video Cards Reseller ID: | ag4321
Cenfirm Purchase

Figure 41 Updated example, PC Wholesaler, placing order
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LA K E Carmnputer Components Lid.

*  Accessories Your order has been processed.

* cPUs

Please select the button below to view your bills for
this transaction with our authorised online accounting
services provider, BlueBill.

Intel Celeron 2.6 GHz Processor Socket 478 400FSE

Intel Celeron D 330 2.66GHz Processor Socket 478 533FSB
» HardDrives
M — | cetsills
»  Motherboards
» Portable Storage
» Power Supplies
»  Printers/Scanners

» Video Cards

Figure 42 Updated example, PC Wholesaler, order placed

The actions of the original user interface exangyd the upgraded are similar when placing an order

and also confirming the list of items that haverbselected.

LA K E Compuler Components Lid,

* Accessories Please enter your customer's details and your reseller id
v CPUs

Intel Celeron 2.6 GHz Processor Socket 478 400FSE Your Order is:

Intel Celeron O 330 2.66GHz Processer Socket 478 533FSE Intel Celeron 2.6 GHz Processor Socket 478 400FSBE
» HardDrives Product ID: P264801

Cost: E79.99 x 1
»  Memory

* Matherboards Customer Name: IA. Buyer

» Portable Storage

»  Power Supplies Customer Email: | 3 buyer@compan

»  Printers/Scanners

» Video Cards Reseller ID: (ap4321
Confirm Purchase

Figure 43 Updated example, PC Wholesaler, placing order, ercouwed
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When confirming the purchase there may be a comeation error or perhaps an internal service . This
is a good example of when the message area sheuidblighted with a text informing the user thia t

confirmation of the purchase did not succeed.

5.3.4. Evaluation
The upgraded example user interface has a morastemislayout due to the use of a tree view ang onl
two panels. The tree view also gives the user betterview and in some cases helps the user tonzent

the selection of items without having to reselbéetproduct category.

Some problems have been encountered with Openl.asrbgtly connected with layout of

dynamically sized objects and alignment.

5.4. Future Work
One problem with OpenLaszlo is how alignment wolkssome instances it places objects in a very

erratic way which have consequences for what isipeswithout resorting to a completely staticd#id
out interface.

A component library to facilitate the use of usasteiface design patterns would perhaps include
components that alleviate these problems givingesgdo simple alignment and layout methods by
working around the bugs in OpenLaszlo. The problatestified in OpenLaszlo will probably be solved

but until then those problems can be obstaclesiptementing the desired design of the user interfac

63/124



DBE Project (Contract n® 507953) D20.7 User InteomcDesign for DBE Services

6. Implementation of Ul Generator

6.1. Introduction
Within this deliverable an automatic user interfgemerator Eclipse plug-in has been developednier t
DBE Studio. The plug-in provides a wizard for thengration of user interface prototypes from Service
Description Language (SDL) models. SDL models aeated using the DBE Studio’s SDL editor. They
can also be generated from the Business Modellmgguage (BML) using the SSL2SDL generation
plugin found in the DBE Studio.

6.2. Overview
The transformation from a SDL file to a user inded prototype is done from a wizard. The user telec

some parameters that control the transformatio8if using XSLT into an OpenLaszlo user interface.
The prototype user interface is then opened inGpenLaszlo editor, which is part of the DBE Studio.
The Ul generator plug-in is developed using Eclif@&] and the Plug-in Development Environment
(PDE).

6.3. Design and Implementation
The technical components that the DBE Ul GenelRlog-in depends are the following:

6.3.1. DBE Studio
The DBE Ul Generator is developed as a componeBBE Studio [62]. The SDL files that the Ul

Generator uses as inputs are modelled and credtbih WBE Studio. During development DBE

Studio version 0.2.0 was used.

6.3.2. Eclipse
Eclipse [63] is the chosen framework for DBE Studial therefore also for the development of the

DBE Ul Generator. The project started out usinggdsel version 3.1.2 but at the end of the project a

switch to Eclipse 3.2 was made.

6.3.3. OpenLaszlo
The output of the DBE Ul Generator is in the forinQpenLaszlo code. OpenLaszlo code is an

implementation of XML where a user interface alamth its logic is described in a simple object-
oriented manner. When the generation of the ugerfate prototype is done, the wizard opens the

resulting OpenLaszlo code in an OpenLaszlo editovided by the OpenLaszlo IDE.
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6.3.4. XSLT and XPath
The transformation from SDL to OpenlLaszlo codeasalusing XSLT version 1.0 [64] and XPath

version 1.0 [65]. The APIs used for accessing XSafid XPath are found in the package

javax.xml.transform in Java 2 Platform StandardiBdiversion 1.4.2.

The design of the Ul generator is now outlinedtsy ase of UML diagrams.

cd wizards

Exceptionlistencr Wizam Wizam Cialog
Tran=sfor mHandler UlGeneratoritizard UGeneratorwizardDialog
log: Logger= Loggergetlogger + TRAMNSFORM_AT _MEXT: boolean = false +  UlZeneratofiiizardDialogiShell, Wfizard)
- log: Logger #  nextPressed : void

+ transformixhLEerializable]], String) : String - heademlfizardPage: HeadefWizardFage
+ mainStrin Dwoid - formatWizardPage: FormatWizardFage
- write ToFile(String, String) @ woid + TRAMNSFORM_HEADER: int=1
+  exeeptionThrownlException) : woid + TRAWSFORM_THEME: int=2
+ IoadFileContentFila): String + TRAWSFORM_SIZE: int=3
+ IoadFileContent’String) : String - selectedFile: IFile
+ IoadFileContenttURL) : String

UZeneratoriizard(File)
performFinishl) : boolean
nextPreszediWizardPage) : void
wiewRefresh) : woid
apeninEditanlProject, String) : woid

Y+ o+ o+

Figure 44 UML graph of package org.dbe.studio.tools.uigetoersizards

cd actions

JOWfectAchionDelegate
UIGenerator FopupAction

log: Logger= Logger.getlogger
~  zelection: [Selection = null

UlzeneratorPopupfction
setfctive P arklAction, MtakbenchPar) : woid
mnilAction] : waid

etShelld : Shell
zelectionChangedilAction, 1S5election) : woid

+ 4+ + + +

Figure 45 UML graph of package org.dbe.studio.tools.uigenegapup.actions
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od pages
winterfaces
IParameferDais
+ getPaemeterData ) ; XWL Sedalizable
Wizam Page Wizam'Page
Header'WizardPage FormatiwizardFPage
- compositebdain: Composite = null - log: Logger
- labelPicture: Label = null - compositedain: Composite = null
- testPicture: Text= null - labelTitle: Label= null
- buttonPicture: Button = null - oomboTheme: Comba = null
- labelTitle: Label= null - comboSize: Combo
- textTitle: Tewt= null - labelSize: Label
- labelText: Label= null - defaultSize: String ="100%"
- texbdreaBody: Test= null
+ FormatWizardFagelString)
+ HeadenifizardF age(String) + FormatiizardPage(String, String, ImagelDescriptan)
+ HeadenizardFage(String, String, Imagelescripton) - initd  woid
- setTexta])  woid + createControl{fCompaosite) : void
+ createControl(Composite) : woid + createPageContentComposite) : woid
+ createPageContentComposite) : woid - createComboThemel) : woid
+ getSelectedPicturePath(y: String - createComboSizel : void
+ getParameterbatal) : XMLSerializable + getParameterlbatal) : XhLSerializable
Figure 46 UML graph of package org.dbe.studio.tools.uigeneratgiplwizards.pages (partial)
cd pages
Seralizable
EML Serializable
serialVersionUID: long = SO51797505697 1803111
+  toXMLO: BytefrrayOutputStream
Sedalizable Sedalizaple
Header Data Format Data
serialVersionUlD: long = 386556001451 2525357 L - seralVersionUID: long = 42036620236532943822 L Sedzlizahle
title: String - colorTheme: String="" EreDzta
body: String - width: Integer= null
pic: String - height: Integer= null - seralMersionUID: long = 174134669429587 2853 L
classMame: String
+ HeaderData) + Formathatal)
+ HeaderData(String, String, String) + FormatData(String, Integer, Integen +  EnwDatal
+  getBody(): String + getColorThemel) : String +  Envwlata(String)
+ setBodwString) @ waid + setColorThemelString) @ vaid + getClassHame(): String
+ getPic(): String + getHeight() : Integer + zetClassMame(String) : woid
+  setPicSting) @ woid + setHeightlintagern : waid
+ getTitled) : String +  getidthi): Integer
+  setTitle(Sting) @ woid +  sefilfidthilntzger) @ waid

Figure 47 UML graph of package org.dbe.studio.tools.uigeneratgiplwizards.pages (partial)

66/124



DBE Project (Contract n® 507953)

D20.7 User InteomcDesign for DBE Services

cd plugin

AbstractiFlugin

UIGeneratorPlugin

-plugin

FPLUGIM _ID: String = "arg.dbe studio...

plugin: UlGeneratorPlugin

+ 4+ + + +

UlzeneratorP luging
starfBundleContexf) : waid
stop{BundleConte:t) ; woid
gethefault’ : UliGeneratorPlugin

getlmageleascriptanString) : Imagebescriptor

Figure 48 UML graph of package org.dbe.studio.tools.uigenesaitagin

cd uigenerator

Messages

PreferenceConstart=

BUMDLE _WAME: String ="org.dbe.studia...

RESOURCE _BUNDLE: ResourceBundle = ResourceBundle....

F_RPCCLASSMAME: String ="rpeClassMame"

P _COLOCATEDLEX: String = "colocatedLEx"

- hlessages)
+  getString(String) : String

F_RFCCLASSNAME DEFAULT: String ="org.dbe.toolki...

+ 4+ + +

FP_COLOCATEDLEX _DEFAULT: boolean = true

AnstactPeferercehitializer

Preferencelnitializer

+  Preferencelnitializen)
+ initializebefaultPreferences]) : wvoid

Field EditorPefemaee Page
MiorierchPeferroefage

Ul Generator PreferencePage

+ UlGeneratarPreferencePaged)
# wcreateFieldEditora] : vaid
+ init{fWokbench) : woid

6.4. Internal dependencies

6.4.1. XSLT file general.xsl

Figure 49 UML graph of package org.dbe.studio.tools.uigenerator

The main transformation from SDL into OpenLaszla@le&as the one contained in the fieneral.xsl

This transform has a number of dependencies:

* The plug-in program codél'he passing of parameters from the Plugin wizarthe transform is

made via java objects serialized in a XML formdieTXML serialization describes the java object
with its instance variables and their values. Thé& 8ata and the serialized objects are combined

in a simple XML concatenated format and passedchéottansform. The parameters from the

wizard are addressed from within the transform wWHNIL entities (a construct similar to

constants in most programming languages) idengfyte classes.

» The SDL schemalhe SDL format is described in the rep@reliverable 16.1 DBE Service

description models and language definiti$82] [33] published by the DBE project. The

transform is depending on naming of elements aadtiucture of the SDL document.
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* The OpenLaszlo libraryThe XSLT transform code is tightly coupled withet OpenLaszlo
standard library are used and how. This is alse fanx components from the DBE Ul Design
Pattern library.

6.4.2. DBE Ul Generator Plug-in

The plug-in is dependent upon:

» Parameters in externalized stringShe plug-in are internationalized with all useterface
messages and phrases separately stored in a j@edédet Localization can be made to a large

extent by translating the content of those proesrti

» Constants declared in PreferenceConstants.jaMee specifics of the preferences stored within
Eclipse for the plug-in and the first-run defaultd those preferences are stored in

PreferenceConstants.java.

6.4.3. OpenLaszlo Library
The OpenLaszlo library of components aimed at imgld>BE user interfaces have been developed using
OpenLaszlo version 3.3.3. Currently the plug-in @sdtransform of a SDL file into a user interface
prototype uses only one of those componedit® panel.lzxwhere a specific area of the interface is

reserved for displaying status messages and dems.a

6.5. Plugin Usage
In order to use the DBE Ul Generator plugin a usast have a valid SDL file in his/her DBE projeta

invoke the Ul Generator the user needs to riglckadn the SDL file and navigate to the entry asasho
in Figure 50.
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& DBE Service Development - Eclipse SDK

Hierar... |

G servicempl | S
@ G serviceman| 0P
(= service-ui Open With
) cesspath | g2 copy
] B et | =
- EE Gk
(5 PCWholesalerExamg X Defete
¥ casspath Voge.
X} .project Rename

ag Import
L Expart..,

& Refiesh

Valdate
Analysis
Run As
Debug s
profle As
Team

Repjace With
Source

Testd2/demosHotelServiceExampleff  DBE Services

Properties

Compare With

Fle Edt Refactor Navigate Search Project Run Window Help

i i iB L IE

[}, Declaration 32 .

Ul Generator [ Generate Ut
DEETestGenerator P
5DL2Java Compiler »

* EReservation.sdi

[S]i=]

[ | R peEserviceD... |
=08

Figure 50 Ul Generator Menu Entry

Once the user has selected the entry “Generat¢h®Ifollowing wizard dialog will be presentelligure

51).

it Q- 18 A
[EIEED, ... [Herar... | = O
55"
5 & Testoz
5@ demos

&&= HotelserviceExample

B HoteReservation.sdl
(= service-mpl
(5 service-manifest
& servicei
\X] .dasspath
[X) project
&b
(= PCWholesslerExample
[¥] .dlasspath
) project

User interface header
Select the contents of the header for the user nferface
Picture: [ Wy Pictures\oteoge jog ]
e e —
Text: Hotel reservation sample, Test and
enjoy!
SMD: | To-dscob1797ce003c 1483260 7be-3] |

S ! . w i =

Propertees | [&}, Dedlaration 12

[ | % DBE ServiceD... |
Sial

[

Figure 51 Ul Generator 3 Wizard Page

In this dialog the user will be requested to emtethe required data and most importantly the Servi
Manifest Identifier (SMID) of the service which thgenerated Ul is to communicate with. This
requirement of providing the SMID manually will bemoved as a maintenance update in a later version

of the plugin.
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= e [ | R 0BE Service ... |
Eal

User interface size

Select asize for the generated user interface

[ <Bek Frish | [ Caneal |

Propertees | [&}, Dedlaration 12 - =8

Figure 52 Ul Generator ¥ Wizard Page

Once the required information is entered in thetfwizard page, the user can then proceed on to the

second wizard pagé-{gure 52). Here the user will be asked to specify the théwsual styling) of the
Ul and also the size of the user interface view.

_ = O|( 5 outine 55 B~ =0
verzian="1,0" encoding="UTF-3"7: |A 242wl
anvas width="100%" height="100%" name="PCi§! =-[8] canvas width=100%
| 1] i e
®mins:xalan="http://xml.apache.org/xala -[2] indude href=dbe /dbe_panel.lzx

r2dl="org.omg.xmi.namespace. sd1"> [=-[&] security
ude href="dbe/dbe panel.lzx™ /> i (2] allow
g javarpc name =DBEPortalClient
simplelayout axis =y
dbe_panel id=panel
~orgh.dbe\ .toolkith .portall - [g] simplelayout axis=y
</patternr [E] silverstyle isdefault=true
[&] view name=header
[2] simplelayout axis=x
[&] image src=3pic
[2] view name=text
= [8] view name=body
] id="panel":> - [8] simplelayout axis=y
i £ Aaxig="y" spacing—="10" =] [] tabs
le isdefanlt="true™ /> +
<view name="header™>

Lpatterny G

% bl 7

| Ty e

[8] tabpane name=getProductinfo
tabpane name=getProductlist

<zimplelayout axis="=x" 3pacir;g=;’v5 |- [€] tabpane name=purchase

& T 1 > 1 o -[€] tabpane name=getProductCategories

| Design | Source | ' - o

Figure 53 Ul Generator Generated Code

Now with all the supplied information, the Ul geatar can then generate the OpenLaszlo code to
represent the service as specified in the SDL.rAjenerating the OpenLaszlo code, the Ul generator
then opens the code in the associated OpenLasittw &t further inspection and editingigure 53).

For the generated Ul to be associated with asgrine developer needs to deploy the generated
Ul along with the developed service to a servehisTs done using the DBE Service Exporter. Onee th

Ul and service have been exported to the servendelieloper can expect to see a Ul as showrigare
54.

70/124



DBE Project (Contract n® 507953) D20.7 User InteomcDesign for DBE Services

PC Wholesaler

This is the generated Ul of a PC wholesaler

getProductinfo | getproductlist | purchese | getProductCategories |

productilame: I

getProductInfo

productID:
imagelURL:
description:

costPerUnit:

Figure 54 Example Generated User Interface

6.6. Future Work
During the development some areas of potentiaréutuork have been identified and will be described

briefly:

* Restoring edits after new conversiolghen a conversion of a SDL file have been dorkthe
resulting user interface prototype edited, in thee@lLaszlo IDE or in some other way, these

changes would be useful to re-apply to a new taanstione from an updated SDL file.

» Extended look-and-feel parameteffie wizard needs to be extended with more optior®ntrol
look-and-feel of the prototype user interface. Masild help the user to produce consistent
interfaces.

» CSS supporiThe wizard should be able to apply style shaethd prototype user interface. This
can be done either as a single theme style sheeticg general aspects of the design or with a set

of style sheets, each providing control of spedéatures.

» lterative conversionsWhen doing a conversion, especially if the wizaxagxtended with more
parameters to control the conversion, an iteratieekflow would be needed. The wizard would
then let the user easily to step back in the wizdtdr reviewing the final conversion to alter

parameters and regenerate the user interface ypetot

» Intermediate previewsAnother effect if the wizard would be extendedthwseveral more
parameters is that the user would benefit fromrgathe ability to see a preview of what effect
the parameters chosen so far will have. This cbelceither as a constantly updated generated

preview or as a user requested one.

* Per file preferences/selection memomo allow easily repeated generation of user fater
prototypes from a specific SDL file, the wizard twbgtore the set or parameters chosen for each
file operated on.
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* Metadata modellingWith the information currently given in the SDLlef format only a rough
prototype user interface is possible to build caetedy automatically. To be able to generate a
functionally richer prototype the wizard would neetbre metadata about operations, data
returned and their relations. The metadata needettl ®ither be modelled as a separate task

within this wizard or the modelling could be intatgd in the tasks in other parts of DBE Studio.

» Editing of resulting prototypel'he OpenLaszlo editor provided by the OpenLa#2lé has bugs
and limitations that affect its use somewhat fa tesulting user interface prototype. One such
problem is that included images are not visibléhé design view is used inline in the OpenLaszlo
IDE (i.e. Local Design View settings). Another Ietfailure to produce a canvas with the intended

size in the design view. Instead the interfaceaily clipped with some parts not visible.

721124



DBE Project (Contract n® 507953) D20.7 User InteomcDesign for DBE Services

7. Conclusions
In this deliverable, the investigation began withemiew of the state of the art in user interactidhis

had an initial goal in mind to use design pattaassa language to transfer the findings of this mefmo

DBE developers. The more specific goals as outlingte introduction were:

1. Investigate the state of the art in user interacdiothe context of user interfaces

2. Investigate Ul methodologies for developing uséeriiaces, conveying them in a familiar fashion

and demonstrate the application of those methodedog

3. Investigate tools to enable developer productwiben implementing user interfaces

Throughout the whole deliverable there has beeanaphasis on reusability and this has been conveyed

to developers in the form of a familiar mechanigesign patterns.

Design patterns are a powerful way to abstractctieacteristics of design choices and design
solutions. They can be used as a tool to allow mbtlose involved discuss the design process laad t

decisions to be made. They can help keep the faetise general and higher-level aspects of theydesi

One important aspect of design patterns is how tten form a design pattern language,
describing a whole domain of design. This givess¢éhinvolved in the design process the ability to

describe and discuss problems and design choicemiore efficient and precise manner.

When developing or choosing a design pattern lagguhe choice must also be made on the
principles of how the design patterns are descril@slieral variants on the original design pattern
descriptions found in Alexander’'s seminal wdékkpattern language : towns, buildings, construct[@h

have been developed.

The variants can differ in a number if ways. Thepexts and characteristics of each design
patterns that are described can differ. Also, tlagy whe different design patterns are categorizetl an
grouped can differ. The abstraction level of wiedescribed can also differ and may span wide and
different areas of the domain. For example, sone irgerface design pattern languages focus on the
visible components of a user interface (e.g. Tidj@e) 48]) while others look at design patternaiirthe

perspective of not only user-interface elementsalag tasks and users.

Some of those variants on how to describe and lojeveesign patterns and design pattern
languages have been the source of some controasexample, the greatly appreciated b&asign
Patterns — Elements of Reusable Object-Orientet8cd16], which initiated the introduction of design
patterns in the area of software engineering, heenhbcriticized for the lack of support for user

participation in the design process, somethingrze central in Alexander’s original work.
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In connection to this, some have claimed thatptnicipatory element in design patterns is more
fitting in user interface design patterns thandfivgare engineering design patterns. This is bexatithe

more tangible characteristics of user interfacespared to program logics and software design.

Important aspects that may need to be addresskditier development of user interface design
patterns are the temporal aspects. This is only beefly addressed in the original work by Alexand
and Borcher[5]. This work claims these aspects Ishioel included in a richer way in user interfaceige
pattern languages. This according to the authorsldvenake them more successful in the HCl/user

interface domain.

One conclusion for the further development and afseser interface design patterns is that the

participatory aspects of design patterns need iodveded and evaluated in the process.

The effectiveness and applicability of ready-te-user interface design pattern libraries have
been questioned as design patterns often are lbledanith the ambition to capture the tension betwee
proposed solution and the forces that promote @&mdote the use of it in specific situations. However
there are a number of projects underway that areldging user interface design patterns librarietsed
at specific areas (e.grahoo! Design Pattern Librafg6]). An important conclusion is that the
development within such projects needs to be fudhedied to evaluate the applicability, limitattoand

suitable focus of such user interface design patieraries.

The components of the design pattern library, imigleted as part of this task, were of somewhat
limited use when existing user interfaces weregtaipgraded. However, they are of more use wheerm us

interface is built from scratch.

A conclusion drawn from this work is that desigattprns in an implemented form place a
demand on their level of flexibility. Indeed, thaplementation of patterns may sometimes be of great
use as code examples and examples of the condetbis oser interface design patterns than completed

and fixed components.

This aspect of user interface design patternsasdixed components in a graphical user interface
but as patterns to be used for guidance when dewvel@ user interface, might be especially sigaific
when the development environment has the charattsriof OpenLaszlo, where the programming
language in itself has a very high abstractionlleMany of the more basic user interface desigrtepas

are already implemented and available as simplgpooents.

It's easy to underestimate the time it takes dexafpa user interface in OpenLaszlo, as layout
behavior is sometime very surprising and layoutvicdhat at first were thought to be easy to achieve
This was a motivating factor both in investigatitig areas of computer assisted and automatic user
interface generation and in implementing user fater generator for openlaszlo. It is hoped thalh wits

generator, developer productivity could be accébera
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From work carried out in this deliverable withinettarea of computer assisted user interface
design, the research and development has, in magas,ajust began. Specific domains of computer
assisted user interface design have been explocd@mponents of automation and extensive computer

support have been found to be feasible.

There have not yet been any results that alloverge@l and highly automated user interface
design process to take place. The design stepsdnabe automated often need the user to apprale an
adjust most of the design decisions for the protedse reliable. Completely automated user interfac
generation is not possible today other than in gpgcific domains. The conclusion from this is tinatil
the area of computer assisted user interface desidpetter researched and developed, the computer
assisted process is best used for rapid prototyf@rgy generating skeleton user interfaces fronhérig

level descriptions) and this rapid prototyping aygwh is reflected in the user interface generator.
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9. Appendix

9.1. Ul Generator JavaDoc documentation

Package Summary Page

_ _ Provides for the creation of a preferengage
org.dbe.studio.tools.uigener ator o _ 81
using field editors.

_ _ _ Provides for the connection to the Eclipse ¢
org.dbe.studio.tools.uigenerator.plugin ) _ 81
enabling the DBE Ul Generator Wizard.

org.dbe.studio.tools.uigener ator .plugin.wi | Provides for the generation of a wizard, incluc
81
zards each wizard page as components.

_ _ | Provides two classes for each wizard page,
org.dbe.studio.tools.uigener ator .plugin.wi

zards.pages

constructing the wizard GUI and one encapsulg 81

its data.

org.dbe.studio.tools.uigener ator .popup.act| Provides for the connection to the Ecépsonten

81
ions menu, invoking the DBE Ul Generator Wizard.
Package org.dbe.studio.tools.uigenerator
Provides for the creation of a preference usinig gelitors.

See:

Description
Class Summary Page
Messages Wrapper around ResourceBundle Resour ceBundl e for externalizing strings. | 81
PreferenceConstants Constant definitions for plug-in preferences 81
Preferencelnitializer Initiates the Ul Generator Plug-in for Eclipse preferences 81
UlGeneratorPreferencePage |Builds preference pages for the DBE Ul Generator plugin using Field Editors.| 81

Package org.dbe.studio.tools.uigenerator Description

Provides for the creation of a preference usinig felitors.
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Class Messages

Class Messages

or g.dbe.studio.tools.uigener ator

java. |l ang. Obj ect

L or g. dbe. st udi o. t ool s. ui gener at or. Messages

public clasdVi essages

extends Object
Wrapper around ResourceBunéour ceBundl e for externalizing strings.

Author:
Goran Oberg
See Also:

Resour ceBundl e

Method Summary Page

static|get String(String key)
String . . ) 81
Resolves a key into an externalized string.

Method Detalil

getString

public static String getString(String key)

Resolves a key into an externalized string.
Parameters.

key - key of externalized string
Returns:

externalized string
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Class PreferenceConstants

Class PreferenceConstants

or g.dbe.studio.tools.uigener ator

java. |l ang. Obj ect

L or g. dbe. st udi o. t ool s. ui gener at or. Pref erenceConst ant s

public classreferenceConstants

extends Object
Constant definitions for plug-in preferences

Author:

Goran Oberg

Field Summary Page
static | P_COLOCATEDLZX
final 81
String

static|P_COLOCATEDLZX DEFAULT

final 81
bool ean

static|P_RPCCLASSNAME

final 81
String

static | P RPCCLASSNAMVE DEFAULT

final 81
String
Constructor Summary Page
Pref erenceConst ant s() 81
Field Detail

P_RPCCLASSNAME

public static final String P_RPCCLASSNAVE
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Class PreferenceConstants

P_COLOCATEDLZX

public static final String P_CO.OCATEDLZX

P_RPCCLASSNAME_DEFAULT

public static final String P_RPCCLASSNAMVE DEFAULT

P_COLOCATEDLZX_DEFAULT

public static final bool ean P_COLOCATEDLZX DEFAULT

Constructor Detail

PreferenceConstants

publ i c PreferenceConstants()

Class Preferencelnitializer

or g.dbe.studio.tools.uigener ator

java. |l ang. Obj ect
| or g.eclipse.core.runtine. preferences. Abstract Preferencelnitializer

|—org. dbe. st udi 0. t ool s. ui generator. Preferencelnitializer

public clas<referencel nitializer

extends org.eclipse.core.runtime.preferences.Atistraferencelnitializer

Initiates the Ul Generator Plug-in for Eclipse preinces
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Class Preferencelnitializer

Author:
Goran Oberg

Constructor Summary Page
81

Preferencelnitializer()

Method Summary Page
void|initializeDefaultPreferences() 81
Methods inherited from class org.eclipse.core.runti me.preferences.AbstractPreferencelnitializer

initializeDefaultPreferences

Constructor Detail

Preferencelnitializer

public Preferencelnitializer()

Method Detail

initializeDefaultPreferences

public void initializeDefaultPreferences()

Overrides:
initializeDefaultPreferences in class

org.eclipse.core.runtine. preferences. AbstractPreferencelnitializer

See Also:
org.eclipse.core.runtine. preferences. AbstractPreferencelnitializer.initializeDef

aul t Pref erences()
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Class UlGeneratorPreferencePage

Class UlGeneratorPreferencePage

or g.dbe.studio.tools.uigener ator

java. |l ang. Obj ect
Lor g. eclipse.jface. dial ogs. D al ogPage
|—org. eclipse.jface. preference. PreferencePage
|_org. eclipse.jface. preference. Fi el dEdi t or Pr ef er encePage

|—org. dbe. st udi 0. t ool s. ui gener at or. Ul Gener at or Pr ef er encePage

All Implemented Interfaces:
EventListener, org.eclipse.jface.dialogs.IDialog®anyg.eclipse.jface.dialogs.IMessageProvider,
org.eclipse.jface.preference.lPreferencePage, atigse .jface.util.IPropertyChangeListener,

org.eclipse.ui.lWorkbenchPreferencePage

public clasdJl Gener ator Prefer encePage
extends org.eclipse.jface.preference.FieldEditdePeacePage

implements org.eclipse.ui.lWorkbenchPreferencePage
Builds preference pages for the DBE Ul Generatogipl using Field Editors.

Author:
Goran Oberg

Fields inherited from class org.eclipse.jface.prefe rence.FieldEditorPreferencePage

FLAT, GRID

Fields inherited from interface org.eclipse.jface.d ialogs.IMessageProvider

ERROR, | NFORVATI ON, NONE, WARNI NG
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Class UlGeneratorPreferencePage

Constructor Summary Page
Ul Gener at or Pr ef er encePage()
81
The default constructor.
Method Summary Page

final |init(org.eclipse.ui.lWrkbench workbench)
voi d L 81
Initializes the preference store.

Methods inherited from class org.eclipse.jface.pref erence.FieldEditorPreferencePage

di spose, performk, propertyChange, setVisible

Methods inherited from class org.eclipse.jface.pref erence.PreferencePage

appl yDat a, conputeSi ze, createControl, getContainer, getPreferenceStore, isValid, okToLeave,
per f or mCancel , perfornHel p, perfornOk, setContainer, setErrorMssage, setMssage,
set PreferenceStore, setSize, setTitle, setValid, toString

Methods inherited from class org.eclipse.jface.dial ogs.DialogPage

di spose, getControl, getDescription, getErrorMessage, getlnmage, getMessage, get MessageType,
getShel |, getTitle, perfornHel p, setDescription, setErrorMssage, setlnmageDescriptor,
set Message, setMessage, setTitle, setVisible

Methods inherited from interface org.eclipse.jface. dialogs.|DialogPage

createControl, dispose, getControl, getDescription, getErrorMessage, getlnage, getMessage,

getTitle, performHel p, setDescription, setlnageDescriptor, setTitle, setVisible

Methods inherited from interface org.eclipse.jface. dialogs.IMessageProvider

get Message, get MessageType

Methods inherited from interface org.eclipse.jface. preference.|PreferencePage

conput eSi ze, isValid, okToLeave, perfornCancel, perfornk, setContainer, setSize

Methods inherited from interface org.eclipse.jface. util.IPropertyChangelListener

pr opert yChange
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Class UlGeneratorPreferencePage

Methods inherited from interface org.eclipse.ui.lWo rkbenchPreferencePage

init

Constructor Detail

UlGeneratorPreferencePage

publ i c Ul Generat or Pref er encePage()

The default constructor.

Method Detail

init
public final void init(org.eclipse.ui.lWrkbench workbench)

Initializes the preference store.
Specified by:
ini t ininterfaceorg. ecli pse. ui . | Wor kbenchPr ef er encePage

See Also:

org. eclipse. ui.|WrkbenchPreferencePage.init(org.eclipse.ui.|Wrkbench)

Package org.dbe.studio.tools.uigenerator.plugin

Provides for the connection to the Eclipse corapéing the DBE Ul Generator Wizard.

See:

Description
Class Summary Page
UlGeneratorPlugin | Main plugin class called from the Eclipse Ul. 81

Package org.dbe.studio.tools.uigenerator.plugin Description

Provides for the connection to the Eclipse corapéing the DBE Ul Generator Wizard.
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Package org.dbe.studio.tools.uigenerator.plugin

Class UlGeneratorPlugin

or g.dbe.studio.tools.uigenerator..plugin

java. |l ang. Obj ect

|—org. eclipse.core.runtine.Plugin

|—org. eclipse. ui.plugin. Abstract U Pl ugin

|_org. dbe. st udi 0. t ool s. ui generator. pl ugi n. Ul Gener at or Pl ugi n

All Implemented Interfaces:

org.osgi.framework.BundleActivator

public clasdJl Generator Plugin

extends org.eclipse.ui.plugin.AbstractUIPlugin

Main plugin class called from the Eclipse UL.

Field Summary Page
static [PLUG N I D
final 81
String
Fields inherited from class org.eclipse.core.runtim e.Plugin
PLUG N_PREFERENCE_SCOPE, PREFERENCES_ DEFAULT_OVERRI DE_BASE_NANME,
PREFERENCES_DEFAULT_OVERRI DE_FI LE_NAME
Constructor Summary Page
Ul Gener at or Pl ugi n()
81
Sole constructor.
Method Summary Page
static U GeneratorPlugin|get Def aul t ()
81
Returns the shared instance.
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Class UlGeneratorPlugin

static |get | nageDescriptor(String path)
org.eclipse.jface.resource. | mageDescri ptor

Returns an image descriptor for the image file at the given 81
plug-in relative path.
void|start (org.osgi.framework. Bundl eCont ext context)
Called upon plug-in activation. 81
void|istop(org.osgi.framework. Bundl eCont ext cont ext)
81

Called when the plug-in is stopped

Methods inherited from class org.eclipse.ui.plugin. AbstractUIPlugin

get Di al ogSet tings, getlmageRegi stry, getPreferenceStore, getWrkbench,
i mgeDescri pt or FronPl ugi n, shutdown, start, startup, stop

Methods inherited from class org.eclipse.core.runti me.Plugin

find, find, getBundle, getDescriptor, getlLog, getPluginPreferences, getStatelocation,
internal I nitializeDefaultPluginPreferences, isDebugging, openStream openStream
savePl ugi nPref erences, setDebuggi ng, shutdown, start, startup, stop, toString

Methods inherited from interface org.osgi.framework .BundleActivator

start, stop

Field Detail

PLUGIN_ID

public static final String PLUG N_|ID

Constructor Detail

UlGeneratorPlugin

public Ul Generat or Pl ugi n()

Sole constructor.
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Class UlGeneratorPlugin

Method Detail

start

public void start(org. osgi.franmework. Bundl eCont ext context)
t hrows Exception
Called upon plug-in activation.
Specified by:
start in interfaceor g. osgi . f ramewor k. Bundl eAct i vat or
Overrides:

start in clasSorg. ecli pse. ui . pl ugi n. Abst ract Ul Pl ugi n

Throws:

Excepti on

stop

public void stop(org.osgi.franework. Bundl eCont ext context)

t hrows Exception

Called when the plug-in is stopped
Specified by:
stop in interfaceor g. osgi . f ramewor k. Bundl eAct i vat or

Overrides:

stop in clasSor g. ecl i pse. ui . pl ugi n. Abst ract Ul Pl ugi n

Throws:

Excepti on

getDefault

public static U GeneratorPlugin getDefault()

Returns the shared instance.
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Class UlGeneratorPlugin

Returns:

plugin UlGeneratorPlugin

getlmageDescriptor

public static org.eclipse.jface.resource.| mgeDescriptor getlnmageDescriptor(String path)

Returns an image descriptor for the image fildatdgiven plug-in relative path.
Parameters:

pat h - plug-in relative path to image file
Returns:

the image descriptor

Package org.dbe.studio.tools.uigenerator.plugin.wiz ards

Provides for the generation of a wizard, includeagh wizard page as components.

See:
Description
Pa
Class Summary
ge
TransformHandle ) ] ) ]
Provides transform tools for transforming SDL into OpenLaszlo code using XSLT. 81
r
) Implements a wizard with wizard pages from package
UlGeneratorWiza ) ] ) ] ]
g or g. dbe. st udi 0. t ool s. ui generat or. pl ugi n. wi zar ds. pages. org. dbe. st udi 0. t ool 81
r
- S. ui generator. plugi n. wi zar ds. pages.
UlGeneratorWiza ) )
] Constructs a wizard dialog. 81
rdDialog

Package org.dbe.studio.tools.uigenerator .plugin.wizards Description

Provides for the generation of a wizard, includeagh wizard page as components.
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Class TransformHandler

Class TransformHandler

org.dbe.studio.tools.uigener ator .plugin.wizar ds

java. |l ang. Obj ect

|_org. dbe. st udi 0. t ool s. ui generat or. pl ugi n. wi zar ds. Tr ansf or nHandl er

All Implemented Interfaces:

ExceptionListener

public classTransformHandler

extends Object

implements ExceptionListener

Provides transform tools for transforming SDL i@penlLaszlo code using XSLT.

Author:

Goran Oberg

Constructor Summary Page
Tr ansf or nHandl er () 81
Method Summary Page
void|excepti onThrown( Exception e)
81
Exceptions thrown when XMLEncoder parses object is handled and logged.
static || padFil eContent (File file)
String ) ) ) ) 81
Simple routine to load a file's content and return as string.
static || padFi |l eContent (String fil enane)
String ) . ) ) 81
Simple utility to load a file's content and return as string.
static || oadFi | eContent (URL url)
String . . ) . 81
Simple utility to load a file's content and return as string.
static|pain(String[] args)
voi d . 81
Debugging development method.
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Class TransformHandler

String|transform XM.Serializable[] xmser, String sdl) 81

Constructor Detail

TransformHandler

publ i c TransfornHandl er ()

Method Detalil

transform

public String transform XM.Serializable[] xn ser,
String sdl)
throws | OException

Throws:

| OException

main
public static void main(String[] args)

Debugging development method. Test of local codeyglconversions to and from test files.
Parameters:

args - any command line arguments, ignored

exceptionThrown

public void excepti onThrown(Exception e)

Exceptions thrown when XMLEncoder parses objebaisdled and logged.
Specified by:

exceptionThrown in interfaceexcepti onLi st ener
Parameters:

e - exception to handle
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Class TransformHandler

loadFileContent

public static String |loadFileContent(File file)
t hrows Exception

Simple routine to load a file's content and retasrstring.
Parameters:

file - file to load content from
Returns:

content of file
Throws:

Except i on - if any file input error occurs.

loadFileContent

public static String |oadFileContent(String fil enane)
t hrows Exception

Simple utility to load a file's content and ret@s string.
Parameters:

fil ename - filename to load content from
Returns:

content of file
Throws:

Except i on - if any file input error occurs

loadFileContent

public static String | oadFileContent (URL url)

t hrows Exception

Simple utility to load a file's content and ret@s string.
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Class TransformHandler

Parameters.

url - URL to load content from
Returns:

content of file
Throws:

Excepti on - if any file input error occurs

Class UlGeneratorWizard

org.dbe.studio.tools.uigener ator .plugin.wizar ds

java. |l ang. Obj ect
I—org. eclipse.jface.w zard. Wzard

|—org. dbe. st udi 0. t ool s. ui generat or. pl ugi n. wi zar ds. Ul Gener at or W zard

All Implemented Interfaces:

org.eclipse.jface.wizard.lWizard

public clasdJI GeneratorWizard

extends org.eclipse.jface.wizard.Wizard

Implements a wizard with wizard pages

from

package

org. dbe. studi 0. t ool s. ui generator. pl ugi n. wi zar ds. pages. org. dbe. st udi 0. t ool s. ui gener at or. pl ugi n.

wi zar ds. pages.

Author:

Goran Oberg

Field Summary Page
static | TRANSFORM AT NEXT
final 81
bool ean
static | TRANSFORM HEADER 81
final int
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Class UlGeneratorWizard

static| TRANSFORM S| ZE 81
final int
static| TRANSFORM THEME 81
final int
Fields inherited from class org.eclipse.jface.wizar d.Wizard
DEFAULT_I MAGE
Constructor Summary Page
Ul Gener at or W zard(org. ecl i pse.core.resources. | File sel ectedFile)
Constructs a wizard with the specified file as input. o
Method Summary Page
void|next Pressed(org. eclipse.jface.w zard. | W zardPage w zar dPage)
Perform any actions between pages, currently none. o
bool ean | per f or nFi ni sh()
Does the final transform using the source file and each ParamaterData object. o
void|vi ewRef resh() 81

Methods inherited from class org.eclipse.jface.wiza rd.Wizard

addPage, addPages, canFini sh, createPageControls, dispose, getContainer, getDefaultPagel mage,
get Di al ogSet tings, get Next Page, getPage, getPageCount, getPages, getPreviousPage, get Shell,
get Starti ngPage, getTitleBarCol or, getWndowTitle, isHel pAvailable,

needsPr evi ousAndNext But t ons, needsProgresshonitor, performCancel, perfornFinish,

set Cont ai ner, set Def aul t Pagel mageDescri ptor, setDi al ogSetti ngs,

set For cePr evi ousAndNext Butt ons, set Hel pAvail abl e, set NeedsProgresshMnitor, setTitleBarCol or,
setWndowTitl e

Methods inherited from interface org.eclipse.jface. wizard.|Wizard

addPages, canFi ni sh, createPageControls, dispose, getContainer, getDefaultPagel nage,

get Di al ogSet ti ngs, get Next Page, getPage, getPageCount, getPages, getPrevi ousPage,

get Starti ngPage, getTitleBarCol or, getWndowTitle, isHel pAvailable,

needsPr evi ousAndNext But t ons, needsProgresshonitor, perfornCancel, perfornFinish, setContainer
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Class UlGeneratorWizard

Field Detail

TRANSFORM_AT_NEXT

public static final bool ean TRANSFORM AT _NEXT

TRANSFORM_HEADER

public static final int TRANSFORM HEADER

TRANSFORM_THEME

public static final int TRANSFORM THEME

TRANSFORM_SIZE

public static final int TRANSFORM SI ZE

Constructor Detail

UlGeneratorWizard

public Ul GeneratorWzard(org.eclipse.core.resources.|File selectedFile)

Constructs a wizard with the specified file as inpu

Method Detalil

performFinish
publ i c bool ean perfornfi ni sh()
Does the final transform using the source file aadh ParamaterData object.
Specified by:
per f or nFi ni sh iN interfaceor g. ecl i pse. j face. wi zard. | W zar d
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Class UlGeneratorWizard

Overrides:

per f or nFi ni sh IN claSSorg. ecl i pse. j f ace. wi zard. W zar d
Returns:

true if transform succeded

See Also:

org.eclipse.jface.w zard. | W zard. perfornFinish()

nextPressed

public void nextPressed(org.eclipse.jface.w zard.|W zardPage w zar dPage)

Performn any actions between pages, currently none.
Parameters.

wi zar dPage - wizard page doing the switch between pages

viewRefresh

public void viewRefresh()

Class UlGeneratorWizardDialog

org.dbe.studio.tools.uigener ator .plugin.wizar ds

java. |l ang. Obj ect
L or g. eclipse.jface. wi ndow. W ndow
|—org. eclipse.jface.dial ogs. Di al og
I—org. eclipse.jface. dial ogs. TrayDi al og
|—org. eclipse.jface.dialogs.Titl eAreabi al og

|—org. eclipse.jface.w zard. WzardDi al og

I—org. dbe. st udi 0. t ool s. ui generat or. pl ugi n. wi zar ds. Ul Gener at or W zar dDi al

og
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Class UlGeneratorWizardDialog

All Implemented Interfaces:
org.eclipse.jface.dialogs.IPageChangeProvider, eoligse.jface.operation.IRunnableContext,
org.eclipse.jface.window.IShellProvider, org.eatigice.wizard.WizardContainer,

org.eclipse.jface.wizard.lWizardContainer2

public clasdJI Generator Wizar dDialog

extends org.eclipse.jface.wizard.WizardDialog
Constructs a wizard dialog.

Author:
Goran Oberg

Inner classes inherited from class org.eclipse.jfac e.window.Window

W ndow. | Except i onHandl er

Fields inherited from class org.eclipse.jface.wizar ~ d.WizardDialog

W Z_| MG_ERROR

Fields inherited from class org.eclipse.jface.dialo gs.TitleAreaDialog

DLG | MG TI TLE_BANNER, DLG | MG TI TLE_ERROR, | NFO MESSAGE, WARNI NG MESSAGE

Fields inherited from class org.eclipse.jface.dialo gs.Dialog

bl ockedHandl er, buttonBar, DI ALOG DEFAULT BOUNDS, DI ALOG PERSI STLOCATI ON, DI ALOG PERSI STSI ZE,
DLG | MG ERROR, DLG | MG HELP, DLG | MG | NFO, DLG | MG MESSAGE_ERROR, DLG | M5 MESSAGE_| NFO,
DLG | MG_MESSAGE_WARNI NG, DLG | MG QUESTI ON, DLG | MG WARNI NG, ELLIPSI' S

Fields inherited from class org.eclipse.jface.windo w.Window

CANCEL, K
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Class UlGeneratorWizardDialog

Constructor Summary

Page

Ul Gener at or W zar dDi al og(org. ecl i pse. sw.w dgets. Shel | parent Shell,

org.eclipse.jface.w zard. | Wzard newW zard)

81

Methods inherited from class org.eclipse.jface.wiza

rd.WizardDialog

addPageChangedLi st ener, cl ose, getCurrentPage, get Sel ect edPage, renovePageChangedLi stener,

run, setM ni munPageSi ze, setM ni nunPageSi ze,

updat eBut t ons, updat eMessage, updateSize, updateTitleBar,

set PageSi ze, set PageSi ze, showPage,

updat eW ndowTi t | e

Methods inherited from class org.eclipse.jface.dial

ogs.TitleAreaDialog

set Error Message, set Message, setMessage, setTitle, setTitleAreaCol

or, setTitlel mage

Methods inherited from class org.eclipse.jface.dial

ogs.TrayDialog

close, closeTray, getTray, isDi al ogHel pAvail abl e, isHel pAvail abl e,

set Di al ogHel pAvai | abl e, set Hel pAvai | abl e

openTray,

Methods inherited from class org.eclipse.jface.dial

ogs.Dialog

appl yDi al ogFont, close, convertHei ghtlnCharsToPi xel s,

convertVertical DLUsToPi xel s, convert W dt hl nChar sToPi xel s, create,

get | mage, setBl ockedHandl er, shortenText

convertHori zont al DLUsToPi xel s,

get Bl ockedHandl er,

Methods inherited from class org.eclipse.jface.wind

ow.Window

close, create, getDefaultlnmage, getDefaultlnages, getDefaultOient

get Shel |, get Wndowvanager, open, setBl ockOnOpen, setDefaultl mage,

set Def aul t Modal Parent, setDefaul tOrientation,

set Excepti onHandl er,

ation, getReturnCode,
set Def aul t | nages,
set W ndowvanager

Methods inherited from interface org.eclipse.jface.

window.|ShellProvider

get Shel |

Methods inherited from interface org.eclipse.jface.

wizard.|WizardContainer2

updat eSi ze

Methods inherited from interface org.eclipse.jface.

wizard.IWizardContainer

get Current Page, get Shell, showPage, updateButtons, updateMessage,

updat eTi t| eBar,
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Class UlGeneratorWizardDialog

updat eW ndowTi t | e

Methods inherited from interface org.eclipse.jface. operation.IRunnableContext

run

Methods inherited from interface org.eclipse.jface. dialogs.IPageChangeProvider

addPageChangedLi st ener, get Sel ect edPage, renpvePageChangedLi stener

Constructor Detail

UlGeneratorWizardDialog

publ i c Ul Generat orWzardDi al og(org. ecli pse. swt.w dgets. Shel | parent Shell,

org.eclipse.jface.w zard. | Wzard newW zard)

Package org.dbe.studio.tools.uigenerator.plugin.wiz ards.pages

Provides two classes for each wizard page, onetremting the wizard GUI and one encapsulating its

data.

See:

Description

Interface Summary Page
IParameterData |Interface for classes offering XML-serializable data objects. 81
Class Summary Page

Implements a serializable store for the rpc environment address in domain/class name

EnvData 81

format.

Implements a serializable store for the OpenLaszlo theme name and user interface
FormatData ) 81
size to use for the generated GUI.

FormatWizardPage |Implements a wizard page for selecting OpenLaszlo user interface theme and size. 81
HeaderData Implements a serializable store for GUI header components. 81
HeaderWizardPage |Builds GUI for defining header parameters in generated GUI. 81
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Package org.dbe.studio.tools.uigenerator.plugin.wizards.pages

XML Serializable To be extended by classes that need a simple way to serialise themselves to XML. 81

Package org.dbe.studio.tools.uigener ator .plugin.wizar ds.pages Description

Provides two classes for each wizard page, onetremting the wizard GUI and one encapsulating its

data.

Class EnvData

or g.dbe.studio.tools.uigener ator .plugin.wizar ds.pages

java. |l ang. Obj ect

|—org. dbe. st udi 0. t ool s. ui generator. pl ugi n. wi zards. pages. XM_Seri al i zabl e

|_org. dbe. st udi 0. t ool s. ui generat or. pl ugi n. wi zar ds. pages. EnvDat a

All Implemented Interfaces:

Serializable

public clas€EnvData
extendsXMLSerializable

implements Serializable

Implements a serializable store for the rpc envitent address in domain/class name format.

Author:
Goran Oberg

Constructor Summary Page

EnvDat a()
81

Simple constructor.

EnvDat a(String cl assNane)
81

Constructor given initial class name.
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Class EnvData

Set the class name.

Method Summary Page
String | get Cl assName()
81
Get the class name.
void|set 0 assNanme(String cl assNane)
81

Methods inherited from class org.dbe.studio.tools.u

igenerator.plugin.wizards.pages.

XMLSerializable

t oXML

Constructor Detail

EnvData

publ i c EnvDat a()

Simple constructor.

EnvData

public EnvData(String cl assNane)

Constructor given initial class name.

Method Detail

getClassName
public String getd assNane()

Get the class name.

Returns:

Returns the className.
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Class EnvData

setClassName

public void setClassName(String cl assNane)

Set the class name.
Parameters:

cl assName - The className to set.

Class FormatData

or g.dbe.studio.tools.uigener ator .plugin.wizar ds.pages

java. |l ang. Obj ect

|_org. dbe. st udi 0. t ool s. ui generator. pl ugi n. wi zards. pages. XM_Seri al i zabl e

|—org. dbe. st udi 0. t ool s. ui generat or. pl ugi n. wi zar ds. pages. For nat Dat a

All Implemented Interfaces:

Serializable

public clasg~or matData
extendsxMLSerializable

implements Serializable

Implements a serializable store for the OpenLafizéone name and user interface size to use for the
generated GUIL.

Author:

Goran Oberg
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Class FormatData

Constructor Summary Page
For mat Dat a()

Simple constructor. o
Format Dat a(String col or Theme, Integer width, |nteger height)

Constructor given initial theme name and size. o
Method Summary Page
String | get Col or Theme() 81
Integer |get Hei ght () 81
Integer |get W dt h() 81
void|set Col or Thene(Stri ng col or Thene) 81
void|set Hei ght (I nt eger hei ght) 81
void|set Wdt h(l nteger wi dth) 81

Methods inherited from class org.dbe.studio.tools.u igenerator.plugin.wizards.pages. XMLSerializable

t oXML

Constructor Detail

FormatData

publ i ¢ Format Dat a()

Simple constructor.

FormatData

public FormatData(String col or Theng,
I nt eger width,
I nt eger height)

Constructor given initial theme name and size.
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Class FormatData

Method Detail

getColorTheme

public String getCol or Theme()

Returns:

the colorTheme

setColorTheme

public void setCol or Theme(String col or Thene)

Parameters:

col or Thene - the colorTheme to set

getHeight

public | nteger getHeight()

Returns:
the height

setHeight

public void setHeight(lnteger height)

Parameters:

hei ght - the height to set

getWidth

public Integer getWdth()
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Class FormatData

Returns:

the width

setWidth

public void set Wdth(lnteger width)

Parameters:

wi dt h - the width to set

Class FormatWizardPage

or g.dbe.studio.tools.uigener ator .plugin.wizar ds.pages

java. |l ang. Obj ect
Lor g. eclipse.jface. dial ogs. D al ogPage
|—org. eclipse.jface.w zard. W zar dPage

|_org. dbe. st udi 0. t ool s. ui generator. pl ugi n. wi zar ds. pages. For mat W zar dPage

All Implemented Interfaces:

org.eclipse.jface.dialogs.IDialogPage, org.eclifsee.dialogs.IMessageProvidararameterData
org.eclipse.jface.wizard.|WizardPage

public clasg=or matWizar dPage
extends org.eclipse.jface.wizard.WizardPage

implementgParameterData

Implements a wizard page for selecting OpenLasgéw interface theme and size.

Author:

Goran Oberg
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Class FormatWizardPage

Fields inherited from interface org.eclipse.jface.d ialogs.IMessageProvider

ERROR, | NFORVATI ON, NONE, WARNI NG

Constructor Summary Page
For mat W zar dPage( Stri ng pageNane)
Defines a FormatWizardPage object with the specified page name. o
For mat W zar dPage( String pageNane, String title,
org. eclipse.jface.resource. | mageDescriptor titlel mage) 81
Defines a FormatWizardPage object with the specified page name, title and title image.
Method Summary Page
void|createControl (org. eclipse.swt.w dgets. Conposite parent)
Creates the page content and controls. o
void|creat ePageCont ent (org. ecl i pse. sw.w dgets. Conposite parent)
Creates and places the GUI objects. o
XM.Seri ali zabl e | get Par anet er Dat a()
Returns a XML serialisable object with the current configuration data. o

Methods inherited from class org.eclipse.jface.wiza rd.WizardPage

canFl i pToNext Page, getl mage, get Name, get NextPage, getPrevi ousPage, get Shell,

i sPageConpl ete, setDescription, setErrorMessage, setlnageDescriptor, setMessage,

set PageConpl ete, setPreviousPage, setTitle, setWzard, toString

get Wzard,

Methods inherited from class org.eclipse.jface.dial ogs.DialogPage

di spose, getControl, getDescription, getErrorMssage, getlmage, getMessage, get MessageType,
getShel |, getTitle, perfornHel p, setDescription, setErrorMessage, setlnmageDescriptor,

set Message, setMessage, setTitle, setVisible

Methods inherited from interface org.eclipse.jface. dialogs.|DialogPage

createControl, dispose, getControl, getDescription, getErrorMssage, getlnage,
getTitle, performHel p, setDescription, setlnageDescriptor, setTitle, setVisible

get Message,

Methods inherited from interface org.eclipse.jface. dialogs.IMessageProvider

get Message, get MessageType
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Class FormatWizardPage

Methods inherited from interface org.eclipse.jface. wizard.IWizardPage

canFl i pToNext Page, get Name, get Next Page, get Previ ousPage, getW zard, isPageConplete,
set Previ ousPage, setWzard

Methods inherited from interface org.dbe.studio.too Is.uigenerator.plugin.wizards.pages. |ParameterData

get Par amet er Dat a

Constructor Detail

FormatWizardPage

publ i c Format W zar dPage(String pageNane)

Defines a FormatWizardPage object with the spetili@ge name.

FormatWizardPage
publ i ¢ Format W zar dPage(Stri ng pageNane,

String title,
org.eclipse.jface.resource. | mageDescriptor titlelnmge)

Defines a FormatWizardPage object with the speatifi@ge name, title and title image.

Method Detalil

createControl

public void createControl (org. eclipse.swt.w dgets. Conposite parent)

Creates the page content and controls.
Specified by:

createControl in interfaceorg. ecli pse. j f ace. di al ogs. | Di al ogPage
Parameters:

parent - wizard page to create content in
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createPageContent

public void createPageContent (org.eclipse.sw.w dgets. Conposite parent)

Creates and places the GUI objects.
Parameters:

parent - Wizard page to put content into

getParameterData

public XM.Serializabl e getParameterData()

Returns a XML serialisable object with the curreonfiguration data.
Specified by:

get Par anet er Dat a in interface Par anet er Dat a
Returns:

Object containing wizard page specific data

Class HeaderData

or g.dbe.studio.tools.uigener ator .plugin.wizar ds.pages

java. |l ang. Obj ect

|—org. dbe. st udi 0. t ool s. ui generator. pl ugi n. wi zards. pages. XM_Seri al i zabl e

|_org. dbe. st udi 0. t ool s. ui generat or. pl ugi n. wi zar ds. pages. Header Dat a

All Implemented Interfaces:

Serializable

public clasHeader Data
extendsxMLSerializable

implements Serializable
Implements a serializable store for GUI header caumepts.
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Class HeaderData

Author:

Goran Oberg

Constructor Summary Page
Header Dat a()

Simple constructor. o
Header Data(String title, String body, String pic, String snid)

Constructor given initial data o
Method Summary Page
String |get Body() 81
string | get Pi c() 81
string | get Sni d() 81
string|get Title() 81

void|set Body(String body) 81
void|set Pic(String pic) 81
void|set Sm d(String snid) 81
void|setTitle(String title) 81
Methods inherited from class org.dbe.studio.tools.u igenerator.plugin.wizards.pages. XMLSerializable
toXM
Constructor Detall

HeaderData

publ i ¢ Header Dat a()

Simple constructor.
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Class HeaderData

HeaderData

public HeaderData(String title,
String body,
String pic,
String smd)

Constructor given initial data

Method Detalil

getBody

public String getBody()

Returns:

Returns the description text.

setBody

public void setBody(String body)

Parameters:

body - The desciption text to set.

getPic

public String getPic()

Returns:

Returns the image name

setPic

public void setPic(String pic)
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Class HeaderData

Parameters:

pi ¢ - the image name to set

getTitle

public String getTitle()

Returns:

Returns the title text.

setTitle

public void setTitle(String title)

Parameters:

title - The title text to set.

getSmid

public String getSmd()

Returns:
the SMID

setSmid

public void setSmid(String smd)

Parameters:

sni d - the SMID to set
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Class HeaderWizardPage

Class HeaderWizardPage

or g.dbe.studio.tools.uigener ator .plugin.wizar ds.pages

java. |l ang. Obj ect
Lor g. eclipse.jface. dial ogs. D al ogPage
|—org. eclipse.jface.w zard. W zar dPage

I—org. dbe. st udi 0. t ool s. ui generator. pl ugi n. wi zar ds. pages. Header W zar dPage

All Implemented Interfaces:

org.eclipse.jface.dialogs.IDialogPage, org.eclifsee.dialogs.IMessageProvidararameterData

org.eclipse.jface.wizard.|WizardPage

public clasHeader Wizar dPage
extends org.eclipse.jface.wizard.WizardPage

implementgParameterData
Builds wizard page for defining header parameteigenerated GUI.

Author:

Goran Oberg

Fields inherited from interface org.eclipse.jface.d ialogs.IMessageProvider

ERROR, | NFORVATI ON, NONE, WARNI NG

Constructor Summary Page
Header W zar dPage( Stri ng pageNane)

Constructor with name for header of wizard page. o
Header W zar dPage( String pageNane, String title,
org. eclipse.jface.resource. | mageDescriptor titlel mage) 81

Constructor with name for header, title and image of wizard page.
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Class HeaderWizardPage

Method Summary Page

void|createControl (org. eclipse.swt.w dgets. Conposite parent)
81
Creates the page content and controls.

void|creat ePageContent (org. ecli pse. swt.w dgets. Conposite parent)

81
Create widgets and put them into wizard page.

XM.Seri ali zabl e | get Par anet er Dat a()

81
Creates a serializable instance with the current data.

String|get Sel ect edPi ct urePat h()

81
Get path to picture file selected in wizard.

Methods inherited from class org.eclipse.jface.wiza rd.WizardPage

canFl i pToNext Page, getl mage, get Name, get NextPage, getPrevi ousPage, getShell, getW zard,
i sPageConpl ete, setDescription, setErrorMessage, setlnageDescriptor, setMessage,
set PageConpl ete, setPrevi ousPage, setTitle, setWzard, toString

Methods inherited from class org.eclipse.jface.dial ogs.DialogPage

di spose, getControl, getDescription, getErrorMessage, getlnmage, getMessage, get MessageType,
getShel |, getTitle, perfornHel p, setDescription, setErrorMessage, setlnmageDescriptor,
set Message, setMessage, setTitle, setVisible

Methods inherited from interface org.eclipse.jface. dialogs.|DialogPage

createControl, dispose, getControl, getDescription, getErrorMessage, getlnage, getMessage,

getTitle, performHel p, setDescription, setlnageDescriptor, setTitle, setVisible

Methods inherited from interface org.eclipse.jface. dialogs.IMessageProvider

get Message, get MessageType

Methods inherited from interface org.eclipse.jface. wizard.IWizardPage

canFl i pToNext Page, get Name, get Next Page, getPrevi ousPage, getW zard, isPageConplete,
set Previ ousPage, setWzard

Methods inherited from interface org.dbe.studio.too Is.uigenerator.plugin.wizards.pages. |ParameterData

get Par anet er Dat a
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Constructor Detail

HeaderWizardPage

publ i c Header W zar dPage( String pageNane)

Constructor with name for header of wizard page.

HeaderWizardPage
publ i c Header W zar dPage(Stri ng pageNane,

String title,
org.eclipse.jface.resource. | mageDescriptor titlelmge)

Constructor with name for header, title and imalgeinard page.

Method Detalil

createControl

public void createControl (org. eclipse.swt.w dgets. Conposite parent)

Creates the page content and controls.
Specified by:
createControl in interfaceorg. ecli pse. j f ace. di al ogs. | Di al ogPage

Parameters:

parent - wizard page to create content in

createPageContent

public void createPageContent (org.eclipse.sw.w dgets. Conposite parent)

Create widgets and put them into wizard page.

Parameters:

parent - Wizard page to put content into
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Class HeaderWizardPage

getSelectedPicturePath
public String getSel ectedPi cturePath()

Get path to picture file selected in wizard.

Returns:

path to selected picture.

getParameterData

public XM.Serial i zabl e get Par amet er Dat a()

Creates a serializable instance with the curretat. da
Specified by:

get Par anet er Dat a in interface Par anet er Dat a
Returns:

Object containing wizard page specific data

See Also:

EnvDat a, XM_Ser i al i zabl e

Interface IParameterData

or g.dbe.studio.tools.uigener ator .plugin.wizar ds.pages

All Known Implementing Classes:

FormatWizardPageHeaderWizardPage

public interfacd Par ameter Data

Interface for classes offering XML-serializable alabjects.
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Interface |IParameterData

Author:

Goran Oberg

Method Summary Page

XM.Serializable|get Par anet er Dat a()

81
Returns an Object with the wizard page's data in an XMLSerializable object.

Method Detalil

getParameterData

public XM.Serializabl e get Par amet er Dat a()

Returns an Object with the wizard page's data iKMhSerializable object.
Returns:

Object containing wizard page specific data

Class XMLSerializable

or g.dbe.studio.tools.uigener ator .plugin.wizar ds.pages

java. |l ang. Obj ect

|_org. dbe. st udi 0. t ool s. ui generator. pl ugi n. wi zards. pages. XM_Seri al i zabl e

All Implemented Interfaces:

Serializable

Direct Known Subclasses:

EnvDatg FormatData HeaderData

public classXML Serializable
extends Object

implements Serializable
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Class XMLSerializable

To be extended by classes that need a simple wagri@ise themselves to XML.

Author:

Goran Oberg

Constructor Summary Page
XM_Seri al i zabl e() 81
Method Summary Page
final [t OXM_( )
Byt eAr r ayQut put St r eam 81
Encodes the object in XML
Constructor Detail

XMLSerializable

public XM.Serializabl e()

Method Detail

toXML

public final ByteArrayQutputStreamtoXM()

Encodes the object in XML
Returns:

ByteArrayOutputStream containing object encodedML

Package org.dbe.studio.tools.uigenerator.popup.acti ons

Provides for the connection to the Eclipse conteeu, invoking the DBE Ul Generator Wizard.

See:

Description
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Package org.dbe.studio.tools.uigenerator.popup.actions

Class Summary Page

UlGeneratorPopupAction | Handles content menu connection for DBE Studio Ul Generator. 81

Package org.dbe.studio.tools.uigener ator .popup.actions Description

Provides for the connection to the Eclipse conteeu, invoking the DBE Ul Generator Wizard.

Class UlGeneratorPopupAction

or g.dbe.studio.tools.uigener ator .popup.actions

java. |l ang. Obj ect

L or g. dbe. st udi o. t ool s. ui gener at or. popup. acti ons. Ul Gener at or PopupActi on

All Implemented Interfaces:

org.eclipse.ui.lActionDelegate, org.eclipse.ui.l@iActionDelegate

public clasdJl Gener ator PopupAction
extends Object

implements org.eclipse.ui.lObjectActionDelegate

Handles content menu connection for DBE Studio Bh&ator.

Author:
Goran Oberg

Constructor Summary Page
Ul Gener at or PopupActi on()
81
Simple constructor.
Method Summary Page
static|get Shel | ()
org. ecl i pse. swt.w dgets. Shel | ) ) ) 81
Acquires a shell to put the wizard in.

121/124



Class UlGeneratorPopupAction

void|run(org.eclipse.jface.action.|Action action)
Reacts to menu selection on content menu and initiates wizard based on| 81

provided action.

void|sel ecti onChanged(org. eclipse.jface.action.|Action action,

org.eclipse.jface.viewers.|Sel ection selection) 81

Handle and store selectionChanged event.

void|set ActivePart (org.eclipse.jface.action.|Action action, 81

org. eclipse. ui.lWrkbenchPart targetPart)

Methods inherited from interface org.eclipse.ui.lOb jectActionDelegate

set Acti vePart

Methods inherited from interface org.eclipse.ui.lAc tionDelegate

run, sel ectionChanged

Constructor Detail

UlGeneratorPopupAction

publ i c Ul Gener at or PopupActi on()

Simple constructor.

Method Detail

setActivePart

public void setActivePart(org.eclipse.jface.action.|Action action,
org. eclipse.ui.lWrkbenchPart targetPart)
Specified by:
set Acti vePart in interfaceorg. ecl i pse. ui . | Obj ect Act i onDel egat e

See Also:

org.eclipse.ui.lObjectActionDel egate. set ActivePart(lAction, |WrkbenchPart)
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run

public void run(org.eclipse.jface.action.|Action action)

Reacts to menu selection on content menu andtastiaizard based on provided action.
Specified by:
run in interfaceor g. ecl i pse. ui . | Acti onDel egat e

See Also:

org.eclipse.ui.lActionDel egate.run(lAction)

getShell
public static org.eclipse.sw.w dgets. Shell getShell ()

Acquires a shell to put the wizard in.

Returns:

shell to place wizard in

selectionChanged

public void sel ecti onChanged(org. eclipse.jface.action.|Action action,
org.eclipse.jface.viewers.|Sel ection selection)
Handle and store selectionChanged event.
Specified by:
sel ecti onChanged in interfaceor g. ecl i pse. ui . | Acti onDel egat e
Parameters:
action - event

sel ection - current selection

See Also:

org.eclipse.ui.lActionDel egate. sel ectionChanged(!Action, |Selection)
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