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1 Introduction to UIML 2.0a

The User Interface Markup Language (UIML) is the result of garting with a clean sheet of paper
and credting language for describing user interfaces in a highly device-independent manner. By
“device’ we mean PCs, vaious information appliances (eg., handheld computers, desktop
phones, cdlular or PCS phones), or any other machine that a human can interact with. UIML 2
is a declaative, XML-compliant language that originated with the UIML 1.0 specification,
created in 1997 [5].

To create a user interface (Ul), one writes a UIML document, which includes presentation style
appropriate for devices on which the Ul will be deployed. UIML is then automaticaly mapped
to a language used by the target device, such as HTML, WML, VoiceXML, C++ (with an AP
such as MFC), Java (with an APl such as Swing), and so on.

Among the gods of UIML are the following:
dlow individuds to implement Uls for any device without learning languages and APIs
gpecific to the device,
reduce the time to develop Uls for afamily of devices,
provide a natura separation between Ul code and application logic code,
alow non-programmers to implement Uls,
permit rapid prototyping of Uls,
smplify internationdization and locdization,
alow efficient download of Uls over networks to client machines,
facilitate enforcement of security, and
alow extension to support Ul technologies that are invented in the future.

For further discussion of the motivation for and uses of UIML, please see Abrams et d [4].

1.1 Relationship of UIML to XML, XSL, and CSS

UIML is compliant with the W3C XML 1.0 specification [1]. Appendix A contains the UIML
2.0aDTD.

When UIML is compiled to HTML, CSS style sheets or XSL formatting objects [6] can be used
with the resultant HTML. In addition, XSLT [7] can be used to transform UIML to other XML-
compliant markup languages.

1.2 Purpose of this Document

This document serves as the officid language reference for UIML 2.0a It describes the syntax of
the dements and their attributes, the structure of UIML documents, and usage examples. It dso
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gives pointers to other reference documentation that may be hdpful when deveoping
goplications usang UIML.

UIML is intended to be an open, dandardized language, which may be fredy implemented
without any licendang costs. The god of this document is to dicit feedback from the wider
community. Comments are encouraged; please send them to uml-editor@uiml.org or participate
in discusson on the ligserv uml-language@uiml.org A submission to a standards organization
will occur after comments are recaived and this draft pecification is findized.

This document may be ditributed fredy, aslong as dl text and lega notices remain intact.

1.3 Terminology
Certain terminology used in the specification is made precise through the definitions below.

Application: When we spesk of building a Ul, the Ul dong with the underlying logic that
implements the functiondity vigble through the interface is called the application.

End user: The person that uses the application's Ul.
Application Logic: Codethat is part of the application but not part of the UI.

Device: A device is a physical object with which an end user interacts using a Ul, such asa FC, a
handheld or pam computer, a cell phone, an ordinary desktop voice telephone, or a pager.

Ul Toolkit: A toolkit is the markup language or software library upon which an application’s Ul
runs. Note that we use the word “toolkit” in a more generd sense than its traditiond use. We
use | to mean both markup languages that are capable of representing Uls (eg., Wirdess Markup
Language [WML], HTML, and VoiceXML) a wel a APIs for imperaive programming
languages (e.g., Java AWT, Java Swing, Microsoft Foundation Classes).

Platform: A platform is a combination of a device, operaing system (OS), and a Ul toolkit. An
example of a plaform is a PC running Windows NT on which gpplications use the Java Swing
toolkit. Another example is a cdlular phone running a manufacturer-specific OS and a WML [9]
renderer.

Rendering: Rendering is the process of converting a UIML document into a form that can be
disdlayed (eg., through sght or sound) to an end user, and with which an end user can interact.
Rendering can be accomplished in two ways.
1. By compiling UIML into another language (e.g., WML, Java), which dlows display and
interaction of the Ul described in UIML.  Compilation might be accomplished by XSL
[6], or by a program written in atraditiona programming language.
2. By interpreting UIML, meaning that a program reads UIML and makes cdls to an API
which displays the Ul and dlows interaction. Interpretation is the same process that a
Web browser uses when presented with an HTML document.

Rendering engine: Software that performs the actua process or rendering a UIML document.

Harmonia, Inc. Page 5 1/17/2000



UIML 2.0a Language Reference

Ul Widget: UIML describes how to combine Ul widgets. The Ul toolkit with which the Ul is
implemented provides primitive building blocks which we cdl widgets. The term “widget” is
traditiondly used in conjunction with a grgphicd Ul. However we use it in a more generd
sense, to mean presentation eements of any Ul paradigm.

For example, a widget might be a component in the Microsoft Foundation Classes or Java Swing
toolkits, or a card or a text fiddd in a WML document. In some toolkits, a widget name is a class
name (eg. the javaawtButton class in the Java AWT toolkit, or the CWindow class in
Microsoft Foundation Classes). If the toolkit is a markup languege (eg., WML, HTML,
VoiceXML) then a widget name may be a tag name (eg., “CARD” or “TEXT” for WML). The
definition of namesis outside the scope of this specification, as explained in Section 3.1.

Runtime: This is the period of time during which the Ul is disdlayed (eg., through sight or
sound) to an end user, and the end user can interact with the UI.

Other terms. Thefollowing are terms and conventions used throughout this pecification.

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",
"SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY" and "OPTIONAL" in this
document are to be interpreted as described in RFC2119 [8].

Ellipses (...) indicate where atribute values or content have been omitted. Many of the
examples given below are UIML fragments and additional code maybe needed to render them.

URLs given insde the code segments in this document are for demondration only and may not
actudly exig.
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2 Document Status
Vergons of this document available online are listed below:

= Latest verson of UIML2 spec: http://mww.uiml.org/docs/uiml 20

=  Thisverdgon of the document:

= HTML: http://Amww.uiml.org/docs/'uiml 20a- 17Jan00.html

= PDF: http:/AMmww.uiml.org/docs/uiml 20a- 17Jan00.pdf
Previous verson:
= HTML: http:/AMmww.uiml.org/docs/uimi 20-990801.html
= PDF: http:/AMmwww.uiml .org/docs/uimi 20-990801. pdf
2.1 Editor

Marc Abrams, Harmonia, Inc., PO Box 11282, Blacksburg, VA 24062, um-editor@uiml.org.

2.2 Copyright Notice
© Copyright Harmonia, Inc., 2000. All rights reserved.

Permission to use, copy, and distribute the contents of this document, but not to excerpt it,
modify it, or creste derivative works, in any medium for any purpose and without fee or royalty
is hereby granted, provided that you include the following on ALL copies of the document, or
portions thereof, that you use:

1. Alink to or satement of the URL www.uiml.org/docs/uimi2.
2. The pre-exigting copyright notice of the origind author. If no such notice exists, a notice
of the form: "© Copyright Harmonia, Inc., 1999-2000. All rights reserved.”

COPYRIGHT HOLDERS MAKE NO REPRESENTATIONS OR WARRANTIES, EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE.

2.3 UIML License Cost
UIML 2.0amay be fredy implemented without any license codt.

2.4 Errata
Thelig of known erorsin this specification is available a the following location:

http:/AMmww.uiml.org/docs/uiml 20a- erratahtml

Please report errors in this document to umi-editor@uiml.org.
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2.5 Comments
Comments regarding this document can be submitted uml-editor@uiml.org.
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3 Structure of a UIML Document

3.1 Overview

In UIML verson 2.0a, a Ul is a st of interface dements with which the end user interacts. Each
interface dement is cdled a part; just as an automobile or a computer is composed of a variety of
parts, so isa Ul. The parts may be organized differently for different categories of end users and
different families of devices. Each interface pat has content (eg., text, sounds, images) used to
communicate information to the end user. Interface parts can dso recaive information from the
end user udng inteface atifacts (eg., a scrollable sdection list) from the underlying device
Since the atifacts vary from device to device, the actud mapping (rendering) between an
interface part and the associated artifact (widget) is done usng astyle eement.

3.1.1 Interface Behavior

UIML describes in a behavior dement what actions are to occur as an end user interacts with a
Ul. The behavior dement is based on rule-based languages. Each rule contains a condition and
asequence of actions. Whenever a condition is true, the associated actions are executed.

Whenever an end user interacts with a Ul, the Ul generates events. In this verson of the UIML
specification, each condition can occur only when an event occurs.  This smplifies the rendering
of UIML by compilation to other languages.

There are three types of actions. (1) a property of some part in the Ul changes, (2) a function in
a scripting language is invoked, or (3) a function or method in the gpplication logic is invoked.
In cases (2) and (3), UIML gives a syntax for describing the caling convertion, but does not
gpecify an implementation of how the call is performed (e.g., RPC, RMI, CORBA).

Findly, a UIML document provides sufficient information to creste an implementation in which
the application logic modifies the Ul programmétically.

3.1.2 Philosophy Behind UIML’s Tags

UIML can be viewed as a meta-language or an extenshble language, andogous to XML. XML
does not contain tags specific to a particular purpose (e.g., HTML's <H1> or <IMG>). Instead,
XML is combined with a document type definition (DTD) to specify what tags are legd in a
paticular makup language tha is XML-compliant. The advantage is that an extendble
language can be dandardized once, rather than requiring periodic standardization committee
meetings to add new tags as the applications evolve.

Anaogoudy, UIML does not contain tags specific to a particular Ul toolkit (e.g., <WINDOW>
or <MENU>). UIML captures the elements that are common to any Ul through 28 generic
dements. UIML syntax aso defines language dements that mep these dements to a particular
toolkit. However, the vocabulary of particular toolkits (e.g., a window or a card) is not part of
UIML, because the vocabulary appears as the value of attributes in UIML. Thus UIML only
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needs to be standardized once, and different congtituencies of end usars can define vocabularies
that are suitable for various toolkits independently of UIML.

Thus a UIML author needs more than this document, which specifies the UIML language. You
aso need one document for each Ul toolkit (eg., Java Swing, Microsoft Foundation Classes,
WML) to which you wish to mgp UIML. The toolkit-specific document enumerates for a
particular toolkit a vocabulary of toolkit components (to which each part dement in a UIML
document is mapped) and their property names.

3.1.3 First UIML Example: Hello World

Here is the famous “Hedlo World” example in UIML. It amply generates a Ul that contains the
words "Helo World!™".

<?xm version="1.0"?>
<! DOCTYPE uim PUBLIC "-//Harnonia//DTD U M. 2.0a Draft//EN"
"http://uim.org/dtds/ U M.2_0Oa. dt d" >

<ui m >
<interface>
<structure>
<part nane="TopHel | 0" >
<part nanme="hell 0" class="helloC"'/>
</ part>
</ structure>
<styl e>
<property
part-nanme="TopHel | 0" nane="renderi ng">Cont ai ner </ property>
<property
part-nanme="TopHel | 0" nanme="content">Hel | o</ property>
<property
part-class="hel |l oC' nane="rendering">String</property>
<property
part-nanme="hel | 0" nanme="content">Hel |l o Worl d! </ property>
</style>
</interface>
<peers> ... </peers>
</uinm>

To complete this example, we mugt provide something for the<peer s>..</ peer s> dement.
A VoiceXML [10] renderer given the above UIML code and the following peer dement

<peer s>
<presentation name="Voi ceXM." >
<conponent name="Cont ai ner" maps-to="vxm :form/>
<conponent name="String" maps-to="vxm : bl ock">
<attri bute nane="content" maps-to="PCDATA"/>
</ conponent >
</ presentation>
</ peer s>

would output the following VoiceXML code:
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<?xm version="1.0""?>
<vxnl >
<fornp
<bl ock>Hel | o Wor | d! </ bl ock>
</form
</ vxm >

A WML [9] renderer given the above UIML code and the following peer eement

<peer s>
<presentation name="WWL">
<conmponent nane="Cont ai ner" maps-to="wm :card">
<attribute name="content" nmaps-to="wr:card.title"/>
</ conponent >
<conponent name="String" maps-to="wm :p">
<attribute nanme="content" naps-to="PCDATA"/>
</ conponent >
</ presentation>
</ peer s>

would output the following WML code:

<?xm version="1.0"?>
<! DOCTYPE wmi PUBLIC "-//WAPFORUM / DTD WML 1. 0//EN"
“http://ww. wapf orum org/ DTD/ wni . xmd ">

<wm >
<card title="Hello">
<p>Hel |l o Worl d!</p>
</ card>
</ wm >

3.2 UIML Document Structure
A typica UIML 2.0a document is composed of these two parts:

1. A prolog identifying the XML language verson and encoding and the location of the
UIML 2.0a document type definition (DTD):

<?xm version="1.0"?>

<! DOCTYPE uim PUBLIC
"-//Harnonia//DTD UM 2.0a Draft//EN'

http://uim.org/dtds/U M.2_0Oa. dtd">

Note: This prolog should begin every UIML document, but for ease of readability some of the
examples given in this document omit it.

2. Theroot dement in the document, which isthe uiml tag:
<uim xmns="http://uim.org/dtds/U M2 Oa.dtd"> ... </uin>

Harmonia, Inc. Page 11 1/17/2000



UIML 2.0a Language Reference

See Section 5.1 for more information on the root dement uiml. The uiml dement contains
four child dements:

a)

b)

d)

An optiond header eement giving metadata about the document:
<head> ... </head>

The head dement is discussed in Section 5.2.

An optiond Ul description, which describes the pats comprisng the Ul, and ther
structure, content, style, and behavior:

<interface> ... </interface>

Section 6.3 discusses the interface dement.

An optiond dement that describes the mapping from each property and event name used
elsawherein the UIML document to a Ul toolkit and to the gpplication logic:

<peers> ... </peers>

Discusson of the peers dement is deferred until Section 7.1, because the peers dement
normaly just names an externd file.

An optional eement that allows reuse of fragments of UIML:

<tenplate> ... </tenpl ate>

Section 8.1 discusses the template dement, and its use in building libraries of reusable Ul
components.

White space (spaces, new lines, tabs, and XML comments) may appear before or after each of
the above tags (provided that the XML formatting rules are not violated).

To summarize, hereis askeeton of a UIML document:

<?xm version="1.0"?>
<! DOCTYPE uim PUBLIC
"-//Harnonia//DID UM 2.0a Draft//BEN" "http://ww: ui nt.org/dtds/ U M2 0Oa. dtd'>

<uim xmns="http://uim.org/dtds/ U M.2_0a. dtd" >

<head> ... </ head>

<interface> ... </linterface>

<peer s> ... <lpeers>

<t enpl at e> ... </ltenpl ate>
</uim>

The four eements head, interface, peers, and template may appear in any order.

3.3 Second UIML Example
This section contains a smple example of a UIML document. For further examples, please see

[2].

Harmonia, Inc. Page 12 1/17/2000




UIML 2.0a Language Reference

The example below dislays a sngle window representing a dictionary. The dictionary contains
of alig box in which an end user can dlick on aterm (i.e, dog, cat, mouse). The dictionary aso
contains a text area in which the definition of the currently sdected term is displayed. The syle
sheet maps the interface to the Java AWT toalkit.

Eﬁf’a Simple Dictionary

Pick a term: Definition:

(Please select a term in
the list box.

Boxes are overlad on the UIML document to make reading easser by identifying mgor
eements.
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<?xm version="1.0"?>

<! DOCTYPE uimi PUBLI C
"-//Harrmonia//DTD UM 2.0a Draft//EN'
"http://uim.org/dtds/ U M.2_0Oa. dtd">

<!-- This is D ctionary. ui
Di spl ays one wi ndow on the screen containing a list of animals
and a textbox. dicking an aninmal's nane displays a definition in the
textbox. -->

<uin >

<peer s>
<presentati on name="j ava"
source="http://uim.org/tool ki ts/Java20AW. ui "
how="r epl ace"/ >
</ peer s>

<interface>

<structure>
<part class="Frane" name="Li st Boxes">

<part class="Label" nane="I|ntroLabel "/ >
<part class="List" nane="Terns"/ >
<part class="Label " name="Def nLabel "/ >
<part class="Text Area" nane="Defn"/>

</ part>

</ structure>

<style source="http://uim.org/ui/JavaAWRenderi ngs. ui #AWI"
how="cascade" >

<property part-class="Frange" nanme="| ayout" >gri dBaglLayout </ pr operty>
<property part-class="Frame" nane="xpl ace" >rel ative</property>
<property part-class="Frane" nane="ypl ace" >rel ative</ property>
<property part-class="Frane" name="backgr ound" >bl ue</ property>
<property part-class="Frame" nane="font - styl e" >bol d</ property>
<property part-class="Frane" nane="| ocati on" >100, 100</ pr operty>
<property part-class="Frane" nane="si ze" >500, 300</ pr operty>
<property part-class="Label" name="font-si ze" >20</property>
<property part-class="Label" nanme="f or egr ound” >whi t e</ property>
<property part-class="Label" name="font-styl e" >bol dltalic</property>
<property part-class="List" nanme="backgr ound" >gray</ property>

<property part-class="TextArea" nane="background" >gray</property>

<property part-nane="Li st Boxes" nanme="content" >Sinpl e Dictionary</property>
<property part-nanme="IntroLabel" name="content" >Pick a term </property>
<property part-nane="Terns" name="cont ent " >

<constant name="Cat" >Cat</constant>
<constant nanme="Dog" >Dog</constant>
<const ant nane="Mbuse" >Mouse</ const ant >
</ property>
<property part-name="Def nLabel " nane="cont ent">Def n: </ property>

<property part-name="Defn" name="cont ent" >Pl ease select a term..</property>
<property part-nanme="Terns" name="xpl ace" >0</ pr oper ty>

<property part-name="Terns" nanme="al i gnment" >nort h</ property>

<property part-nane="Terns" name="fill" >bot h</ pr operty>
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<property part-name="DefnLabel " name="alignnent" >center</property>

<property part-name="Def nLabel " nanme="xpl ace" >1</ property>

<property part-nanme="Def nLabel " nane="ypl ace" >0</ property>

<property part-name="Defn" name="xpl ace" >1</ property>

<property part-name="Defn" name="col ums" >20</ pr operty>

<property part-nanme="Defn" nanme="r ows" >4</ property>

<property part-name="Defn" nane="scrol | bars">verti cal -onl y</ property>
<property part-name="Defn" nane="edi t abl e" >fal se</ property>

<property event-cl ass="LSel ected” nane="rendering” >ltenEvent</property>
</styl e>

<behavi or >

<rul e>
<condi ti on>
<equal >
<event part-nane="Terns" class="LSel ected" name="item sel ected"/>
<ref erence constant-nanme="Cat"/>
</ equal >
</ condi ti on>
<acti on>
<property part-nanme="Defn" name="content"
>Car ni vour ous, donesticated nammal that's fond of rats and mice</property>
</ acti on>
</rul e>

<rul e>
<condi ti on>
<equal >
<event part-nane="Terns" class="LSel ected" name="item sel ected"/>
<ref erence const ant - nane="Dog"/ >
</ equal >
</ condi ti on>
<acti on>
<property part-nanme="Defn" name="content"
>Donestic aninal related to a wolf that's fond of chasing cats</property>
</ acti on>
</rul e>

<rul e>
<condi ti on>
<equal >
<event part-nane="Terns" class="LSel ected" name="itemsel ected"/>
<ref erence const ant - name="Muse"/ >
</ equal >
</ condi ti on>
<action>
<property part-nane="Defn" name="content"
>Smal | rodent often seen running away from a cat</property>
</ acti on>
</rul e>

</ behavi or >

</interface>

</uim>
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3.4 UIML Namespace

UIML is dedgn to work with exising sandards. This includes other markup languages that
specify platform-dependent formetting (i.e, HTML for text, JSGF for voice, etc.). XML
Namespaces remove the problem of recognition and collisons between dements and attributes
of two or more markup vocabularies in the same file  All UIML dements and attributes are
ingde the “uiml” namespace, identified by the URI “http://uiml.org/dtds/UIML2_0Oa.dtd’.

Example
Hereis an example that combines UIML and HTML vocabularies:

<uim:uim xmns:uim="http://uim.org/dtds/U M.2_0a. dtd" >
<uinm:interface>
<uim:structure>
<uim:part uin:name="A"/>
</uim:structure>

<uim:style>

<uim :property uim:nane="content" uim:part-nane="A">
<htm :em xm ns: htm =" http://ww. w3. or g/ TR/ REC- ht il 40°
>Enphasi s</ htnl : en>

</uim:property>

</uinm:style>

</uim:interface>
<fuim:uim>

The above code can be smplified by making uiml the default namespace as follow:

<uim xmns="http://uim.org/dtds/U M.2_0Oa. dtd' >
<interface>
<structure>
<part name="A"/>
</structure>

<styl e>

<property nane="content" part-name="A">
<htm :em xm ns: htmd =" http://ww. w3. or g/ TR/ REC- ht il 40’
>Enphasi s</ htnl : en>

</ property>

</style>

</interface>
</uim>

3.5 UIML Mime Type
The following mime type should be used for UIML documents:

text/uim
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4 Table of UIML Elements

The table beow is both an overview of dl dements in UIML, and an index to where they are
discussad in the remainder of this document. The UIML 2.0aDTD isgivenin Appendix A.

Element Purpose Page
<action> Perform an action if the condition of aruleistrue 38
<attribute> A toolkit property 45
<behavior> Specify rules for runtime behavior 34
<call> Cdl afunction or method externa to UIML document 39
<component> Specify a presentation or gpplication logic peer 44
<condition> Specify a condition for arule 37
<constant> Define a congtant vaue 32
<content> Specify aset of congtant values 31
<equal> Compares the value of an event with another value 37
<event> Specify aruntime Ul event 38
<head> A container for metadata information 19
<interface> A container for the interface description 22
<logic> A container for computation components 43
<meta> Define a piece of metadata as a name/vaue pair 20
<method> An executable method 45
<param> A parameter to amethod 39
<part> Specify asingle interface part 24
<peers> Describes mapping from property and event names to a Ul 41

toolkit and the application logic
<presentation> A container for presentation components 41
<property> Specify an interface property 26
<reference> Reference a constant 33
<returns> The return value of amethod 47
<rule> A condition/action pair 37
<script> A container for executable script code 47
<structure> Specify an interface physica structure 23
<style> Specify aset of style properties for the interface 25
<template> A container for reusng UIML eements 48
<uiml|> Top-leve dement in each UIML document 19

The dements of the UIML 2.0aDTD are represented below in the form of adiagram. Elements
shownin bold arelegd children of the template dement.
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5 The uiml and head elements

Whenever a new dement is introduced in the remainder of the document, we fird give the
gopropriate DTD fragment.

5.1 The uiml Element

DTD

| <! ELEMENT uim (head?, peers?, interface?, tenplate*)>

Description
The uiml dement is the root dement in a UIML document. All other dements are contained in
the uiml dement. The uiml dement appears as follow:

<uim > ..</uin>

Usudly, one uiml eement equates to one file, in much the same way that there is one HTML
element per file when developing HTML-based applications. However, other arrangements are
possble. For example, the uim dement might be retrieved from a database or the dements
contained within the uiml dement might be stored in multiple files

When multiple markup vocabularies are used within the same UIML file, then the uiml
namespace must be specified asfollow:

<uim xmns="http://uim.org/dtds/U M.2_0a.dtd" >...</uinm>

5.2 The head Element
DTD

| <! ELEMENT head (nmeta)*>

Description
The head dement contains metadata about the current UIML document. Elements in the head

element are not consdered part of the interface, and have no effect on the rendering or operation
of the Ul.

UIML authoring tools should use the head dement to dtore information about the document
(e.g., author, date, version, etc...) and other proprietary information.
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5.2.1 The meta Element
DTD

<! ELEMENT neta EMPTY>

<! ELEMENT neta EMPTY>

<I ATTLI ST neta
nane NMTOKEN #REQUI RED
cont ent CDATA #REQUI RED>

Description

The meta dement has the same semantics as the meta dement in HTML. It describes a single
piece of metadata about the current UIML document. This may includes author information,
date of crestion, etc.

The name attribute specifies the meta-information and the content attribute its content.

Example

<head>
<meta name="Aut hor" content="U M. Editor"/>
<meta name="Date" content="Novenber 1, 2001"/>
<neta name="Descri ption" content=
"This is an exanple of how to use the neta tag in U M.
The content of the neta tag can include white space."/>
</ head>
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6 Interface Description
This section describes the dements that go insde the interface dement, ther attributes, and their
gyntax. Examples are provided to help show common usage of each element.

6.1 Overview
Theinterface ement contains four dements: structure, style, content, and behavior:

<interface>
<structure> </structure>
<styl e> </styl e>
<cont ent > </ cont ent >
<behavi or> </ behavi or>
</interface>

The structure dement enumerates a st of interface parts and their organization for various
platforms.

The style dement defines the vaues of various properties associated with interface parts
(analogous to style sheetsfor HTML).

The content dement gives the words, sounds, and images associated with interface parts to
fadlitate internationdization or customization of Ulsto various user groups (e.g., by job role).

The behavior dement defines what Ul events should be acted on and what should be done.

6.2 Attributes Common to Multiple Elements

Before explaining each of the dements introduced in Section 3, we first describe some attributes
that are used in severd of the eements.

6.2.1 The name and class Attributes
The part, event, and call dementsin UIML may have aname and a class attribute.

The name attribute assigns a unique identifier to that dement. No two eements of the same type
(e.g., no two part eements) can have the same name. However, dements of two different types
may have the same name.

The class dtribute assigns a class name to an dement. Any number of dements may be assigned
the same class name.

The use of the atribute class is based on the CSS [3] concept of class a “class’ gpecifies an
object type, while the dement's “name’ uniqudy identifies an instance of that type. A syle
associaed with dl instances of a class is associated with al dements that specify the same vaue
for their class dtribute; a style associated with a specific insdance of a class is associated with
any dements that specify the same vaue for their name attribute.
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6.2.2 The source Attribute

Cetain UIML dements pehavior, component, constant, content, interface, logic, part, peers,
presentation, property, rule, script, structure, and style) may contain an source éttribute. Like
HTML, the source attribute specifies a link from the UIML document to a Web resource named
by aURI. However, the reason for usang alink in UIML differsfrom HTML.

An sour ce attribute can refer to two things:

= A URI that does not contain UIML code. In this casg, the file can be textua (e.g. HTML) or
binary (e.g., JPEG). Thiscaseisandogousto the IMG tag in HTML,; the URI specifies

<constant name="Logo" source="http://uim.org/icons/U M._Logo.jpg"/>

A URI that does contain UIML code. The UIML code is inserted into the eement that
contains the source, as explained in Section 8.2. Inserting code has severd uses, explained in
Section 8:

o Splitting aUl definition into several UIML documents
0 Credting alibrary of reusable Ul components
0 Achieving the cascading behavior of CSS style sheets

The URI may eather be an dement in the same document as the source appears, or in a
different document:

=  URI names the same document. The two eements must either have tie same tag or
the URI must name atempl ate dement.

<style name="Sinple"> ... </style>
<styl e name="Conpl ex" source="#Si npl e" how="cascade"> ...
</style>

= URI names another document. Again, the two eements mus ether have the same tag
or the URI must name atempl ate e ement.

<part nanme="Di al og"
source="http://uim.org/tenpl ates/ Di al og. ui M #Si npl eDi al og"
how="r epl ace"

/>

A how attribute of cascade achieves behavior smilar to cascading in CSS, while
replace dlowsaUIML document to be split into multiple files.

6.3 The interface Element

DTD
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<l ELEMENT interface (structure|styl e|content]|behavior)*>
<l ATTLI ST interface
%Sour ceAttri butes; >

Description

All UIML dements that describe the interface are contained in the interface dement. The
interface dement describes a Ul, not the interaction of the Ul and the agpplication logic. The
logic dement is used to describe the Ul/gpplication logic interaction — see Section 7.3. A UIML
interface may be as dample as a dngle string, or as complex as hundreds of interface eements
that employ various interface technologies (e.g., voice, graphics, and 3D).

An interface is composed of four eements. structure (see Section 6.4), style (see Section 6.5),
content (see Section 6.6), and behavior (see Section 6.7).

6.4 The structure Element
DTD

<!l ELEMENT structure (part*)>
<I ATTLI ST structure
%Sour ceAttri butes; >

Description

An gpplication program can have a Ul with one or more organizations associated with it. By
“organization,” we mean the set of Ul widgets that are present in the interface, and the
relationship of those widgets to each other when the interface is rendered. The rdationship
might be spatid (e.g., inagraphica Ul) or tempord (eg., in avoice interface).

For example, there may be one interface organization for a desktop PC, and another organization
for a voice interface. The two interfaces may be edicdly different in terms of which Ul widgets
ae present.  For example the voice interface may have fewer widgets, dlowing an end user to
sdect only a subset of the operations avalable in the PC interface. In addition, the two
interfaces may be organized differently. The voice interface might be a hierarcchy of menus,
implementing the paradigm of a voice activated response sysem. Meanwhile the PC interface
might be in the form of a wizard and consst of a sequence of didog boxes. Thus, a UIML
document needs to enumerate which interface parts are present in each verson of the interface,
and how those parts are organized (eg., hierarchicaly). This is the purpose of the structure
dement. Just as a bridge over a river is a sructure that congsts of many parts (e.g., sted beam,
bolts), a Ul conssts of a structure (its organization) and many parts (e.g., widgets).

All interface descriptions must include &t least one structure description.
There may be more than one structure eement, each representing a different organization of the

interface. (Thus in the PC and voice interface example above, there are two structure eements.)
Each structure dement is given aunique name.
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If a UIML document contains more than one structure dement, then a UIML renderer must
sdect by name exactly one structure dement and ignore dl other structure dements. The name
of the sdected dement is supplied by a mechanism outsde the scope of this specification. The
structure eement whose name matches the supplied name is then used, and dl other structure
elements are ignored. If the supplied name does not maich the name attribute of any structure,
then the interface cannot be rendered.

Example

<structure name="defaul t">
<part class="cl" nane="nl"/>
<part class="c2" name="n2"/>
</structure>

<structure nanme="Conpl exUl ">
<part class="c2" name="n3">
<part class="cl" name="n2"/>
</ part>
</structure

<structure name="Si npl eU ">

<part class="cl" name="nl"/>
</ structure>

6.4.1 The part Element
DTD

<! ELEMENT part (style?, content?, behavior?, part*)>
<! ATTLI ST part

%Sour ceAttri butes;

cl ass NMTOKEN  #| MPLI ED>

Description
Each part eement corresponds either to one Ul widget or to nothing (null). (It is sometimes

useful to associate a part wth nothing; for example a part might be needed for a large screen U,
but is omitted from a smal device screen. In the former case, the part corresponds to a Ul
widget, and in the later case the part corresponds to nothing.)

Parts may be nested to represent a hierarchicd relationship of parts. Let a and b denote two part
elements. If pat b is nested insde pat a, and both a and b correspond to Ul widgets (i.e.,
neither a nor b correspond to null), then b's Ul widget must be "contained in" a's widget, where
"contained in" is defined in terms of the Ul toolkit. If the Ul toolkit does not define nesting, then
nesing part b in pat a in a UIML document is equivdent to a UIML document in which the
parts are not nested.

For example, the Java Swing toolkit has a notion of contaners and components. Containers
contain other containers or components, forming a hierarchy.  Or, in a voice-based language, the
ora equivaent of menus can be nested, again forming a hierarchy.
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Each pat must be associated with a sngle class. However, if multiple structure dements exig,
then a part can be associated with a different class in each dructure (see example in Section 6.4).
When the interface is rendered, only one structure is used (as discussed in “Description” under
Section 6.4); thus, a part is dways associated with a unique class.

UIML dlows the style, content, and behavior information associated with a particular part to be
oecified within the pat itsdf. Usudly, this information is specified in the corresponding style,
content, and behavior ements.

6.5 The style Element
DTD

<! ELEMENT style (property*)>
<I ATTLI ST style
%Gour ceAttri butes; >

Description

The style dement contains a lig of properties and vaues that are used to render the interface.
Like the CSS and XSL specifications, UIML properties specify atributes of how the interface
will be rendered on various devices, such as fonts, colors, layout, and so on.

For example, the fallowing fragment will make dl parts with dass="c1’ use the Comic font, and
the single part named “n1” have size 100 by 200:

<styl e nane="Graphical ">

<property part-class="cl1l" nanme="font" >Comi c</ property>
<property part-nane="nl" nanme="si ze" >100, 200</ pr operty>
</style>

However, unlike CSS and XSL, the style sheet is used to achieve device independence. This is
discussed in Section 6.5.2.

There must be a least one style eement, and there may be more than ore. There is normdly one
style dement for each toolkit to which the UIML document will be mapped. For a given toolkit,
theee may be multiple style dements sarving a vaiety of purposes to generae different
interface presentations for accesshbility, to support a family of smilar but not identica devices
(eg., phones that differ in the number of characters that their displays support), to support
different target audiences (e.g., children versus adults), and so on.

Style sheets may dso use the mechanism for cascading described in Section 8.2.
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6.5.1 The property Element
DTD

<I ELEMENT property (#PCDATA| constant| property|reference|call)*>

<! ATTLI ST property
oGour ceAttri but es;

part - nane NMTOKEN #1 MPLI ED

part-class NMTOKEN #| MPLI ED

event - nane NMTOKEN #| MPLI ED

event - cl ass NMTOKEN #I MPLI ED

cal |l - name NMTOKEN #| MPLI ED

call -cl ass NMTOKEN #1 MPLI ED>
Description

A property associates a name and vaue pair with a part, event (see Section 6.7.4), or cdl (see
Section 6.7.6). For example, a Ul part named "button” might be associated with a property name
"color" and vadue "blug'. The property dement provides the syntax to make the association
between the name color and vaue blue with the part button.

6.5.1.1 Where property names are defined

Property names are not defined by the UIML specification. This is a powerful concept, because
it permits UIML to be extensble one can define whatever property names are appropriate for a
partticular device. For example, a "color" might be a useful property name for a device with a
screen, while "loudness’ might be appropriate for a voice-based device.

Property names instead are defined by the peer dement (see Section 7). Normdly the person
that creates a UIML document does not define the property names. Instead, someone defines a
st of properties one time, for example for the Java AWT Ul toolkit, and the peer dement smply
gpecifies a URI that defines those property names. The compiler or interpreter that renders
UIML should aso access this URI to map property names in the UIML document to the desred
Ul toolkit.

Thus to use UIML one needs both a copy of this specification and a document defining the
property names used in a particular peer eement.

6.5.1.2 Semantics of property element

The semantics of a property dement are asfollows:
If the property dement is contained in a param or another property dement, then the
semantics ae to get (return to the dement containing the property dement) a sngle

property's vaue.
Otherwise the semantics are st a vaue for a single property of an interface part, event, or
call.
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6.5.1.3 Legal values for property elements
The vaue for each property eement can be one of the following:

A text string. In this case the property has no children, and its body is set to the character
sequence. I the string contains the ampersand character (&) or the left angle bracket (<),
then they must be escaped using ether numeric character references or the strings “&amp;”
and “&It;” respectively (see [1] for more rules about strings and XML documents). Note that
A UIML parsr must preserve white space. A UIML renderer may ignore leading and
trailing spaces when rendering text on certain widgets.

<property part-name="part1l" nane="font">Hel veti ca-bol d</ property>
<property part-name="partl1l" nane="title">Char: &anp; </ property>
<property part-nanme="partl" nanme="content"

><! [ CDATA[ Char acter &]]></property>

A reference element. In this case the property is set to the value stored in a constant eement
that the reference dement is associated with. In the following example, the value of font in
the part with name partl is set to the vaue of the congtant with name font-name.

<property part-name="part1l" nane="font">
<ref erence const ant - nanme="f ont - nane"/ >
</ property>
<cont ent >
<const ant nane="font-nane" >Hel veti ca- bol d</ const ant >
</ cont ent >

Another property element. The vaue of one property can be set to the vaue of another
property. For example, suppose we want to set the font of part partl to whatever font part2
currently has. Thefollowing UIML achievesthis

<property part-name="part1l" nane="font">
<property part-name="part2" name="font"/>
</ property>

The nested property dement gets the font of part2. The nested property does a get because it is
nested in another property dement, as explaned in Section 6.5.1.2. That returned vaue then
becomes the value of the font property in part partl.

A call dlement. As explained in Section 6.7.6, a call is an invocation of code, such as cdling
a function or method in a script, in the gpplication logic, or externa to the application. In
this case the property is set to the return vaue of the invocation.

<property part-name="part1l" nane="font">
<cal |l nanme="get Font"/>
</ property>

The logic dement (contained in the peers dement of a UIML document) defines the code
to which getFont corresponds and how to invoke that code; see Section 7.3.
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Resolving Conflicting Property Values
Congder the following example:

<structure>
<part nanme="nl" class="cl"/>
</ structure>

<styl e>
<property part-name="nl" name="col or" >Bl ue</ property>
<property part-class="cl" nane="col or">G een</ property>
</style>

Both property eements are assigning a vaue for the color of the same part. However, a property
for a pat can have only one vaue a any given time. To remove any ambiguity, two (or more)
property eements cannot have the same part-name. Also two property dements cannot have the
same part-class. However, two property eements can point to the same part (one with part-
name and another with part-class). When there is a conflict, the property that specifies a part-
name overrides the property that specifies a part-class. The same applies for property dements
that assign values to events and methods.

6.5.2 Using Properties to Achieve Platform Independence

One of the powerful aspects of UIML is the ability to design a UIML document that can be
mapped to multiple platforms. Thisis achieved by a specid property caled rendering.

To illugrate the use of rendering, let's look a an example. Suppose we were going to create a
Ul specificdly for Java AWT. First our UIML document would need to introduce a vocabulary
of Ul widgets for Java AWT. This is done by the peers section of the dictionary example in
Section 3.3:

<peer s>
<presentation name="java"
source="http://uim.org/tool kits/Java20AW . ui " how="repl ace"/ >
</ peer s>

The above UIML fragment refers to an externd Web resource that defines the vocabulary. That
file can be viewed as a black box by the UIML author. (It actudly contains a presentation
eement, discussed in Section 7.2.) The Web resource uses dl Java AWT class names as Ul
widget names. Button, List, and so on. The UIML author can then directly e these names as
class names when defining parts:

<structure>
<part class="Button" nanme="subnitButton"/>
</structure>

On the other hand, suppose we wanted to design a UIML file that could be mapped ether to Java
AWT or to Java Swing. And suppose the Web resource named in the peers dement introduced
al the Swing class names as vocabulary to use in the UIML document. Now if we wanted to
map the submitButton ether to an AWT Button or to a Swing JButton, then we could not make
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submitButton's class Button. Instead, UIML permits the introduction of a psuedo-name chosen
by the UIML author. Suppose we choose as our class name AWTorSnvingButton. Our UIML
fragment above then becomesthis:

<structure>
<part class="AWor Swi ngButton" name="submni tButton"/>
</ structure>

Now comes the key idea. The style section is used to map AWTor SwingButton to ether Button
or JButton:

<styl e name="AW-specific">
<property part-class="AWor Swi ngButt on" name="renderi ng"
>But t on</ property>

</style>

<styl e nane="Swi ng-specific">
<property part-cl ass="AWor Swi ngButt on" name="renderi ng"
>JBut t on</ property>

</style>

If the rendering engine is invoked with syle name AWT-specific, then the submitButton will map
to an AWT hutton; otherwise if Swing-specific is used, then the submitButton maps to JButton.

Given this basic example, some variations are possble. Fird, the style section can specify the
rendering property not only for part-class, but dso part-name. In this case, the rendering
specified only gpplies to the part with the specified part-name.

Second, the rendering property can aso be specified for event-class, event-name, call-class, and
call-name. Let's consder event-class. One of the powerful aspects of UIML is the naming of
events.  In a conventiond language (eg., Javastript) events have names reflective of the
interface components to which they correspond (e.g., OnClick for a button). However one UIML
document may be mapped to severd different platforms. An interface part p might be a button
on plaform 1 or a menuitem on platform 2. Therefore the event dement for pat p specifies a
class attribute that can be st to whatever the UIML author wishes (eg,
ButtonOrMenuSelection). The style dement in the UIML document then maps the name
ButtonOrMenuSdlection to a plaform-specific name. In this case there would be style dements
with two different names:

<style nanme="Platfornl">...</styl e>
<style nane="Pl atfornR">...</styl e>

The style dement then maps the generic name (eg., ButtonOrMenuSelected) to a button
sdection in platform 1 and amenu item sdlection in platform 2 using the rendering property:

<style nane="Pl atfornl" >
<property event-class="ButtonO MenuSel ect ed"”
nanme="r enderi ng" >But t onSel ect ed</ property>
<styl e>

<styl e nanme="Pl atfornR">
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<property event-class="ButtonO MenuSel ect ed”
name="r enderi ng" >MenuSel ect ed</ property>
<styl e>

(The vaues ButtonSelected and MenuSelected are part of the vocabulary of the target platform,
defined in the peers dement.)

As a second example, the dictionary example of Section 3.3 contains the following:

<styl e>
<property event-class="LSel ected”
nanme="r enderi ng” >ltenkEvent </ property>
</style>

<behavi or >

<event part-nanme="Terns" cl ass="LSel ected"
name="item sel ected"/>

</béhavior>

The behavior section describes what actions to take in response to various user interface events
(see Section 6.7). The event dement refers to an evert of class LSelected, named to represent a
lig sdection of one of the animas in the dictionay lis. The style dement specifies that dl
events with class LSelected are mapped to the Java AWT class ItemEvent. [f we were to modify
the code in Section 3.3 to map to another platform, we could then map LSelected to something
esein another toolkit by pecifying a different rendering property for event-class LSel ected.

Findly, call dements can dso be given a rendering attribute.  This would dlow a call action to
map to different function cdls dlowing a sngle user inteface to be used with different
goplication logic or scripting.

Rules to assign "rendering" property: A UIML renderer must obey the following rules in
assgning each part, event, and call dement arendering property.

If a property dement exigs with name rendering and part-class, event-class, or call-
class, use the property dement vaue as the rendering.

Otherwise, if a property dement exigs with name rendering and part-name, event-name,
or call-name, use the property dement vaue as the rendering.

Otherwise, use as the rendering property vaue the vaue of the part-class, event-class, or
call-class attribute.
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6.6 The content Element
DTD

<!l ELEMENT content (constant*)>
<! ATTLI ST cont ent
oGour ceAttri butes; >

Description

A part in a Ul can be associated with various content, such as words, characters, sounds, images.
UIML permits separation of the content from the structure in a Ul. Separation is ussful when
different content should be displayed under different circumstances. For example, a Ul might
disolay the content in English or French. Or a Ul might use different words for an expert versus
anovice user, or different icons for a color-blind user. UIML can expressthis.

Normally one would set the content associated with a Ul part through the property dement:

<structure name="GU ">
<part class="button" name="affirmati veChoice"/>
</structure>

<styl e>
<property part-name="affirnmati veChoi ce" name="I|abel ">Yes</ property>
</style>

In the UIML fragment above, the button labd is hard-wired to the string "Yes'. Suppose we
wanted to internationdize the interface. In this case UIML dlows the vaue of a property to be
what a programmer would think of as a variable reference using the reference dement:

<styl e>
<property part-name="affirmati veChoi ce" name="| abel ">
<reference constant-nanme="affirmativeLabel"/>
</ property>
</style>

The reference dement refers to a constant-name, which is defined in the content dement in a
UIML document. The important concept is that there may be multiple content dements in a
UIML document, each with a different name. When the interface is rendered, one of the content
eement is specified, and the content dements indde are then used to sisfy the reference
dements.

This is illudrated in the following example. The Ul contains two parts. The class name “button”
suggests that each part be rendered as a button in a graphical Ul. (The style dement [Section
6.5] actudly determines how the class cdled “button” is rendered — it may be rendered as radio
buttons or a voice response) The button labes are references to constant-name
"affirmativeLabd” and "negativelabd”. There ae three dternative definitions of these
constant-names, corresponding to three languages: English, German, or dang English. Thus
three content sections are defined, one for each language. Within each content dement one or
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more constant elements are used to provide the actud literd string that gppears in the Ul (eg.,
“Yes' for English but “OK” for dang Engligh).

When the interface is rendered, a mechanism outsde the scope of this specification supplies a
content name (ethr English, German, or EnglishSang). The content dement whose name
matches the supplied name is then used, and dl other content dements are ignored. This then
determines whether the vadue of the labd property for the "affirmativeChoice’ button is "Yes',

', or "OK." (If the supplied name does not match the name dtribute of any content ement,
then the interface cannot be rendered.)

Example

<structure name="GU ">
<part class="button" nane="affirmati veChoice"/>
<part class="button" nanme="negativeChoice"/>

</ structure>

<styl e>
<property part-nanme="affirmati veChoi ce" nanme="|abel ">
<ref erence constant-nane="affirmativelLabel "/ >
</ property>
<property part-nane="nagati veChoi ce" name="I abel ">
<ref erence constant - nane="negati velLabel "/ >
</ property>
</style>

<content nanme="English">
<constant nanme="affirmativelLabel" >Yes</property>
<const ant nanme="negati velLabel " >No</ property>
</ content >

<content nanme="German">
<constant nanme="affirmati veLabel" >Ja</property>
<const ant name="negativelLabel " >Nei n</ property>
</ content >

<content nanme="EnglishSl ang">
<constant nanme="affirmati veLabel " >OK</property>
<constant name="negati velLabel " >No</ property>
</ content >

The last content edement could dso be shortened, by using the source attribute, discussed in
Section 8.2, so that EnglishSang inherited the negativelLabel from English asfollows.

<cont ent nanme="Engli shSl ang” source="English” how="cascade" >
<property part="affirmati veChoi ce” pnane="I| abel " >OK</ property>
</ cont ent >
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6.6.1 The constant Element

DTD

<I ELEMENT constant (#PCDATA| constant)*>
<! ATTLI ST const ant
%Bour ceAttri butes; >

Description

Constant dements contain the actua text drings, sounds, and images associated with Ul parts
from the part dement. Each congant dement is identified by a name attribute and is referenced
by the reference dement.

Example

The following example shows how to creaste congtant eements that point to a string, a sound clip,
and an image. Similaly, you can creste condtants that point to video dips, binary files, and
other objects.

<cont ent >
<const ant nanme="Nane" >Ul M_.</ const ant >
<constant name="Sound" source="http://uim.org/uim.wav"/>
<const ant name="Inmage" source="http://uim.org/uim.jpg"/>
</ cont ent >

The constant dement can aso be used to represent literd drings used indgde the condition
element (see Section 6.7.2). For example:

<condi tion>
<equal >
<event part-nanme="inYear" class="filled" nane="content"/>
<const ant >2000</ const ant >
</ equal >
</condition>

6.6.2 The reference Element
DTD

<! ELEMENT reference EMPTY>
<! ATTLI ST reference
const ant-nane NMIOKEN #REQUI RED>

Description
The reference dement references the vaue of the constant eement specified by the constant-
name atribute.

There are severd uses for references,
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= The same text dtring might be used in two or more places in a UIML document. In this case
a constant dement can be defined containing the string and anywhere the dring is required
(e.g., as values of a property) the reference dement can be used. Thus, if we can modify the
text in the constant eement, the change propagates to dl the places in the UIML document
that is referenced.

= Often an interface part is initidized to contain severa text drings, and when an event later
occurs for the part, an equal dement tests to see which text dring the end user sdected in
triggering the event. (For example, ligs and choices in Java AWT contain multiple text
items) In this case, a constant dement can be defined in the content section, and then the
pat's vadues can be initidized in the style section usng a property dement contaning a
reference dement as its vaue. In the behavior eement, the rule dement handling events for
the part can test whether the item selected corresponded to the constant dement by usng a
reference dement. An example of this gppearsin Section 3.3.

The semantics of a reference dement is to replace the dement with the constant dement whose
name attribute matches the constant-name attribute of the reference dement. |If no such dement
exigs, then the UIML document contains an error.

6.7 The behavior Element
DTD

<! ELEMENT behavi or (rul e*)>
<I ATTLI ST behavi or
%Bour ceAttri butes; >

Description

The behavior of the interface when the end user interacts with it (e.g., what happens when an end
user presses a button) is described by enumerating a set of conditions and associated actions.
This is motivated by rule-based systems.  Whenever a condition is true, the associated action is

performed.

UIML dlows two types of conditions. The firg is true when an event occurs (eg., a
button is pressed in the Ul). The second is true when an event occurs and the vaue of
some data associated with the event is equa to a certan vdue (eg., a lig sdection is
made and the sdlected item is "cat" — the firs condition dement in the dictionary example
in Section 3.3.

(UIML does not dlow other conditions, to avoid implementations that ae
computetionaly expensive [eg., continuous polling to determine when a condition holds]
or impossible with smple plaforms [e.g., WML]).

Actions can be internd to the UIML document -- specifying a change in a property's
vaue-- or externa -- invoking a method in a script, program, or object.
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A unique aspect of UIML is that events are aso described in a device-independent fashion, by
gving each event a name and identifying the class to which it belongs As we discussed for
parts, the Ul implementor uses instance and class names of hisher choice for events, and those
names are mapped to an event in the underlying platform in the style dement. For example, the

end usr might use the dass “sdection,” and the dyle element for a grgphicad Ul maps
“sdection” to a“mouse click” event.

In UIML you can specify the following behavior:

Assign a value to a part’s property. The vadue can be any of the following: a congtant vaue,
areference to a congtant, the value of property, or the return vaue of acall.

<behavi or >
<rul e>
<condi ti on>
<event class="ButtonSel ected" part-nane="bl">
</condition>
<action>

<property part-name="bl" name="col or"/>bl ue</ property>

<property part-name="b2" name="col or"/>
<ref erence constant-nane="green"/>
</ property>

<property part-nanme="b2" nanme="col or"/>

<property part-nanme="bl" name="col or"/>
</ property>

<property part-name="b3" name="col or"/>
<cal |l nanme="getCol or"/>
</ property>
</ action>
</rul e>
</ behavi or >

Actions are executed sequentidly thus the property “color” of pat “b2” will findly get the vaue
“blue” The method “getColor” is an abstract method and can be mapped to ether a loca script

or extend logic method in the style lement.  Also, the method in this example does not take
any argument (see next case for an example with arguments).

= Call an external function or method. The function or method cal (see Section 6.7.6) can
take any number of arguments. Each argument to the cdl can be any of the following: a

congtant vaue, a reference to a congtant, the vaue of property, or the return vaue of another
cal.

<behavi or >
<rul e>
<condi tion>
<event cl ass="ButtonSel ected" part-nane="bl">
</ condi tion>
<action>
<cal |l nanme="storeData">
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<param nane="al" >5</parant <!--arg i s constant >

<param nane="a2" > <l--arg is reference to constant-->
<ref erence constant-nane="green"/>
</ par anmp
</call>

<cal | nanme="storeCol or">

<param nane="a3" > <l--arg is property's val ue-->
<property part-nanme="bl" nanme="col or"/>
</ par anme
</call>

<cal | nanme="Di spl ayDat a" >

<par am nane="a4" > <l--arg is return value -->
<call nane="getCol or"/>
</ par anme

<par am nane="ab5" >
<cal | nanme="get Par ant' >
<par am nane="a6" >5</ par ane
</call>
</ par anmp
</call>
</ action>
</rul e>
</ behavi or >

= Fire an event. An event can be fired from the action dement. The event must be the last
dement.

<behavi or >
<rul e>
<condi ti on>
<event class="ButtonSel ected" part-nane="bl">
</condition>
<action>
<l --executed when bl is clicked -->
<event cl ass="ButtonSel ected" part-nane="b2"/>
</ action>
</rul e>

<rul e>
<condi tion>
<event class="ButtonSel ected" part-nane="b2">
</condition>
<action>
<! --executed when bl or b2 is clicked -->
<cal | name="f1"><param nane="al">10</parank<cal | / >
</ action>
</rul e>
</ behavi or >

Assume that both “bl” and “b2” are rendered as buttons and “ButtonSelected” is mapped to the
event that is fired when a button is pressed. Whenever the end user clicks button “bl” then the
fird rule will evduate to true and fire another event that will smulate the end user pressng “b2".
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Then the renderer will evduate the condition for dl the rules again, and the second rule will
evauate to true and cal f1(10).

This feature must be used with care, to avoid creating an infinite loop (e.g., if the second action
element was '<event cl ass="ButtonSel ected"” part-nanme="bl"/>"togmulae
a click on button bl, instead of the call element). Infinite loops are very difficult to detect aheed
of time, especidly when the UIML code is broken into multiple files.

6.7.1 The rule Element
DTD

<l ELEMENT rul e (condition,action)?>
<I ATTLI ST rul e
oGour ceAttri butes; >

Description

The rule dement defines a binding between a condition dement and an action dement.
Whenever the condition dement within the rule is satidfied, then any dements insde the action
dement are executed sequentidly (i.e, property assgnment, externa function or method cdl, or
event firing). See Section 6.7 for an example and further explanation. Also, it is possble for
multiple rules to be satisfied at any time, see Appendix B for an dgorithm on rule sdlection.

6.7.2 The condition Element
DTD

| <! ELEMENT condi tion (equal | event)>

Description

The condition eement contains as a child ether an event dement or a Boolean expresson. The
action dement associated with this condition by the parent rule dement is executed whenever
dther the event named in the event dement fires or the Boolean expresson evauates to true.
The only Boolean expresson defined in the DTD for UIML 20a is the equdity operator,
described by the equal dement. See Section 6.7 for an example and further explanation.

6.7.3 The equal Element
DTD

|<!ELENENT equal (event, (constant| property|reference))>

Description
The equal dement is a Boolean expresson with vaue true or false. Every equal dement must
have exactly two children. One must be an event dement with a property attribute.  The other
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must be a constant, property, or reference dement. The semantics of equal are as follows.
Whenever (a) the event named in the event eement fires and (b) the value of the dement
property named in the event tag equas the result of evaduating the constant, property, or
reference eement, then the equal dement has vdue true and the action is executed. Otherwise
the equal dement has vdue fal se and the action is not executed.

6.7.4 The event Element

DTD

<! ELEMENT event EMPTY>

<I ATTLI ST event
part-nane NMTOKEN #| MPLI ED
part-class NMIOKEN #l MPLI ED

name NMTOKEN #| MPLI ED
cl ass NMTOKEN #I MPLI ED>
Description

The event dement is used in three contexts:

= Asthe child of a condition dement. The parent condition is satisfied whenever the event
OCCUrs.

= As the child of an equal dement. The grand-parent condition is satisfied whenever the
event occurs and contains a vaue that is equa to the vaue of the sbling dement (i.e,
property, constant, or reference).

= Asthechild of an action dement. The event isfired.

6.7.5 The action Element

DTD

| <I ELEMENT action ((property|call)*, event?)>

Description

The action dement contains one or more eements that are executed in the order they appear in
the UIML document. Each dement can be ether a property element to set a property of an
eement, a call dement, which invokes code (eg., a function or method), or an event dement,
which fires another event. The event dement, if present, must be the last dement indde the
action. As result of this, you can only fire one event within the action element. See Section 6.7
for an example and further explanation.

Harmonia, Inc. Page 38 1/17/2000



UIML 2.0a Language Reference

6.7.6 The call Element
DTD

<l ELEMENT cal I (parant)>
<! ATTLI ST cal

name NMTOKEN #| MPLI ED
cl ass NMTOKEN #| MPLI ED>
Description

The call dement is an abgraction of any type of invocation of code. The code could be a script
defined within the UIML document; otherwise the code is externa to the UIML document. For
example, the cal might represent invocation of a function or method defined in one of the
fallowing:
- A stripting language, ether within the UIML document or outside the UIML document

The gpplication logic

A remote procedure

Anything dse that the rendering engine supports as connection between UIML and externd

entities, such as databases and directory services.

Each call has a name and class (jus like part) and a rendering property (in the style dement)
that maps it to a method (in the peersllogic dement). This method can be the execution of aloca
script, acdl to aremote method, or a combination of the two (see Section 7.4.3).

Examples of the call dement are shown in Section 6.5.1.3 and at the start of Section 6.7.

6.7.7 The param Element
DTD

<! ELEMENT param ( #PCDATA| const ant | net hod| property| reference) ?>
<! ATTLI ST par am
name NMTOKEN  #| MPLI ED>

Description
Describes a dngle parameter of the cadl described by the parent call dement. Note that dl

parameters are character drings. It is up to some intermediary to convert parameters from
character strings to other data types (e.g., integer or Boolean) if required.

The order of param dements within the call dement is sgnificant if the name dtribute is

missng from any dement (parameters are matched by postion) and not ggnificant if the name
atribute is present in dl dements (parameters are matched by name).
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7 Peer Components

UIML can be viewed as a meta- or extensble language, andogous to XML. UIML does not
contain tags specific to a particular Ul toolkit (eg., <WINDOW> or <MENU>). Instead, it uses
a st of generictags (e.g., <part>, <property>).

As discussed earlier, UIML captures the eements that are common to any Ul: an enumeration of
the Ul parts, events that occur for those parts, presentation style, content, and interconnection to
goplication logic. The UIML author specifies ingance and class names of their own choice for
interface parts, events, and methods. These names are mnemonics for the interface implementor.
The UIML document specifies a mapping from those names to names that are vocabulary
gpecific to a particular target platform. For example, if the target is Java AWT, the vocabulary
might conas of the “java.awt.” and “java.awt.event.” class names, such as “Frame” “Menu,”
and “Button.” If the target is WML, the vocabulary might be tag names, such as “card,” “sdect,”
and “input.” The vocabulary of target platforms is not a pat of UIML. That vocabulary only
gopears in UIML as the vdue of attributes in UIML. Thus UIML only needs to be standardized
once, and different condituencies of end users can define vocabularies that are suitable for
various toolkits independently of UIML. In addition to creating vocabularies for particular
toolkits (eg., Java AWT), a vocabulary for generic classes of toolkits (e.g., mapping to any
graphical Ul) could be devised. Or new vocabularies can be defined as new devices and Ul
technologies are created in the future.

Toillugrate, the interface implementor might write thisin UIML:
<part nanme="Line" class="MenultenOrlcon">

The name MenultemOrlcon is a mnemonic because the implementor is thinking that this dass of
parts could be rendered as a menu item or as an icon in two different presentations. But they
could have used any name in place of MenultemOricon. In one presentation of the interface
using Java AWT, the style ement may then map thisto ajavaawt. Menultem as follows:

<styl e>
<property part-class="MenultenOrlcon"
nanme="r enderi ng" >Menul t enxpr operty/ >
</ styl e>
A UIML document aso includes an dement, cdled peers, that enumerates the mapping from
property valuesto specific tags or objects in the target platform:

<peer s>
<presentation name="Java- AW" >
<conponent nanme="Menulten maps-to="java.awt . Menulteni >
</ presentation>

<peer s>
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To summarize, UIML uses three levels of names for inteface parts and events. The fird is
chosen by the UIML author. The second name is in the style dement and maps the mnemonic to
an abdract widget name (e.g., Menultem). The second level dlows a mapping from one abstract
st of names (eg., BigWindow) to multiple plafforms (eg., MFC or Java Swing) without
modifying the rest of the interface destription.  Findly, the third name in the peers demen is
pat of a toolkit-specific vocabulary and maps the abstract widget name to a name of a widget
from the target platform (e.g., java.awt. TextField).

7.1 The peers Element
DTD

<! ELEMENT peers (presentation|logic)*>
<! ATTLI ST peers
%Sour ceAttri butes; >

Description
In UIML, dl the device and toolkit informetion is isolated in the peers dement. This information

is used by a UIML rendering engine to resolve dl the names from the property, method, and
event dements into actud widgets, methods, and events.

Normally a UIML author does not write peer components, but smply includes exising ones like
this

<peer s>
<presentation name="Java"
source="http://uim.org/tool kits/Java20Swi ng. ui "/ >

<presentation nanme="wm"
source="http://uim.org/tool kits/wmr.ui"/>

<l ogi ¢ nanme="Java"
source="http://uim.org/apps/ Cal endar App. | ogic"/>
<l ogi ¢ nane="Scripts"
source="http://uinm.org/apps/scripts/ Cal endar App. | ogic"/>
</ peer s>

7.2 The presentation Element

DTD

<! ELEMENT presentation (conponent*)>
<I ATTLI ST presentation
%Sour ceAttri butes; >
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Description

The presentation dement provides information about a single Ul toolkit. It describes the
different widgets (that are used to render parts) and events (that are generated during the course
of gpplication execution).

It is possble to have multiple UIML presentation eements for the same Ul toolkit. Ul designers
can create their own Ul vocabulary and then map it to the underlying toolkit. See Section 7 for
more comments on this perspective.

The peers element asssts in the creation of programs that generate renderers, so that renderers do
not have to be hand-crafted for each toolkit. It aso provides the authoritative definition of the
vocabulary used in UIML for each toolkit.

An implementation of a rendering engine may omit reading the presentation eement to reduce
the execution time of and mitigate the effect of network ddays upon rendering time. Ingeed, the
engine might cache copies of the presentation files for the toolkits that it supports (eg.,
Java20Swing.ui in the example above). Alterndively, the presentation dement's information
might be hard-wired into the rendering engine, 0 that the engine does not even have to spend
time reading and processing the information.

Example

The following example illusraies what goes into a presentation dement. As daed earlier, a
UIML author normaly does not write presentation eements.

<presentation nane="JavaAW" >
<conponent nanme="Button" maps-to="java.aw.Button">
<attribute name="content">
<net hod type="input" maps-to="getLabel "/>
<net hod type="out put" nmaps-to="setLabel "/>
</attribute>

<attribute name="col or">
<net hod type="input" maps-to="get Col or"/>
</attribute>
</ conponent >

<conponent name="mouseOver" maps-to="j ava.awt.event. MouseOver"/>
</ presentation>
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7.3 Thelogic Element
DTD

<I ELEMENT | ogi ¢ (component *) >
<! ATTLI ST l ogi c
%Bour ceAttri but es; >

Description

The logic dement describes how the Ul interacts with the underlying logic that implements the
functiondity manifeted through the inteface The undelying logic might be implemented by
middleware in a three tier gpplication, or it might be implemented by scripts in some scripting
language, or it might be implemented by a set of objects whose methods are invoked as the end
user interacts with the Ul, or by some combination of these (eg., to check for vdidity of data
entered by an end user into a Ul and then object methods are cdled), or in other ways.

Thus, the logic eement acts as the glue between a Ul described in UIML and other code. It
decribes the caling conventions for methods in application logic that the Ul invokes. Examples
of such functions include objects in languages such as C++ or Java, CORBA objects, programs,
legacy systems, server-side scripts, databases, and scripts defined in various scripting languages.

Example

The following UIML fragment describes the cdling conventions for a variety of functions in
externa application logic and functionsin scripts.

<l ogi c>
<conponent nanme="backl" maps-to="org.uim.exanple.nyCl ass">

<nmet hod name="ml" maps-to="myfunction">
<param nanme="pl"/>
<param nanme="p2"/>

</ met hod>

<net hod nanme="n2" maps-to="nm2">
<returns nanme="r1"/>
</ nmet hod>

<net hod nanme="master" maps-to="nB">
<param nane="p3"/>
<returns name="r2"/>

</ met hod>

</ conponent >

<conponent nane="back2" maps-to="org.uim.exanple.nCl assl">
<net hod name="nB" maps-to="nmd">
<param nane="p4"/>
</ met hod>
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</ conponent >
<conponent nanme="S1">

<nmet hod name="nml" maps-to="Cube">

<param nane="i"/>
<returns name="result"/>
</ met hod>

<script type="application/ecmascript"><![ CDATA
Cube(int i) {
return i*i*i;

}

]11></script>

</ conponent >
<conponent nanme="S2" maps-to="http://sonewhere/ vb"/>
<net hod nanme="nml01" maps-to="f2">
<par am nanme="p5"/ >
</ met hod>
</ conponent >

</l ogi c>
7.4 Common Elements

7.4.1 The component Element

DTD

<! ELEMENT conponent (attri bute| nmethod)*>
<! ATTLI ST conponent

%Sour ceAttri but es;

maps-to CDATA #1 MPLI ED>

Description
The component dement binds a name used in the rendering property of a part or an event

edement dsawhere in the interface to a component that is part of the presentation toolkit. A
component can also act as a container for application methods (e.g., a class in an object oriented
languages). A component may contain attributes and methods.

The maps-to attribute specifies the name that is being bound. This name is used by the renderer
to locate the widget, event, or gpplication class at runtime.
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7.4.2 The attribute Element
DTD

<I ELEMENT attribute (nmethod*)>
<I ATTLI ST attribute
nanme NMTOKEN  #REQUI RED>

Description
The attribute dement specifies the mapping between a style property and the associated methods

that assgn or retrieve avaue for the property.

Example

<peer s>
<presentation>
<conponent nanme="button" maps-to="java.aw.Button">
<attribute name="Col or">
<net hod type="input" maps-to="get Col or"/>
<net hod type="output" maps-to="setCol or"/>
</attribute>

</ conponent >
</ presentation>
</ peer s>
<interface>
<styl e>
<property name="Col or" part-nane="bEl ent >Bl ue</ property>
</style>

</interface>

7.4.3 The method Element
DTD

<IENTITY % TypeOpti ons
"type (i nput]output]|inout|none) '"inout'">

<!l ELEMENT net hod (parant, returns?, script?)>
<! ATTLI ST net hod

%Sour ceAttri butes;

maps-to CDATA  #l MPLI ED

%ypeOptions; >
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Description
The method dement describes a method in the externd agpplication logic or presentation toolkit
interms of its optiona forma parameters and optiona return value.

The maps-to atribute specifies the name tha is being bound. The vadue of maps-to points the
name of an actual method that can be executed. The method can represent a toolkit method (if it
is indde a presentation dement), an application method (if it is indde a logic dement), or
scripting code (with scripting nested ingde the method ement).

A method can be any of four types input, output, inout, and none. The input and output types
ae usudly associated with get and set methods for attributes. A method of type input is
expected to return a vaue that is then used to assgn a vaue to the parent atribute. A method of
type output is expected to take one argument that is the vaue of the parent attribute. A method
of type inout can take any number of arguments and/or return a vaue. This is the default type
and what usudly logic methods are. Findly, a method of type none usudly takes no arguments
and does not return anything but does maintenance operations (e.g., initidization, refresh, ec.).

The method eement supports three different execution modds.

1. The method represents a remote (outside the renderer) executable code. This code executes
outsde the sandbox of the renderer and is treated like a black box. The renderer will package
dl the parameters, send them to the server executing the code (which can be on the same
machine or across the network), and wait for areply. Hereisan example:

<conponent nanme="Math" maps-to="nyCl ass. Mat h. ConmonRout i nes" >
<net hod nanme="fi ndMean" maps-to="cal cMean">
<param name="a"/ >
<param nane="b"/ >
<returns nanme="result"/>
</ met hod>
</ conponent >

2. The method represents a local script.  This script is embedded insde the method and is
executed within the sandbox of the renderer. If the maps-to attribute for the component is
missing, thismeansthat al the codeislocd. Hereisan example:

<conponent nane="Mat h">
<net hod name="fi ndMean" nmaps-to="cal cMean">
<param nane="a"/ >
<param nane="b"/ >
<returns nanme="result"/>
<script type="text/javascript">
<! [ CDATA[
calcMean(int a, int b) {
return (a+b)/2;
}
11>
</script>
</ met hod>
</ conponent >
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3. The method represents a combination of the above. This is useful if you want to do some
eror checking locdly before cdling a remote method or manipulate the result after it is
returned. The semantics of how to do this are under revision.

7.4.4 The param Element

DTD
See Section 6.7.7.

Description
Dexcribes a sngle forma parameter of the function described by the parent method eement.

Note that al parameters are character drings. It is up to some intermediary to convert
parameters from character strings to other data types (e.g., integer or Boolean) if required.

The order of param dements within the method dement is dgnificat. This order must
correspond to the order in which the parameters were origindly declared in the externd
goplication.

7.4.5 The returns Element

DTD

<! ELEMENT returns EMPTY>
<! ATTLI ST returns
name NMTOKEN #| MPLI ED>

Description
The parent of a returns dement is a method dement. The method eement describes some

function, say f. The returns dement if present declares that f does indeed return a value, and the
returns eement defines aname for the return value of f. All return vaues are character strings.

7.4.6 The script Element
DTD

<! ELEMENT scri pt (#PCDATA) >
<! ATTLI ST scri pt

%Sour ceAttri butes;

type NMTOKEN #1 MPLI ED>

Description
The script dement contains a program written in the scripting language identified by the type
atribute (thisis Smilar to the script dement in HTML 4.0).
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8 Reusable Interface Components

UIML templates enables interface implementors to design parts or to make ther entire Ul
reussble as a component in another Ul. For example, many Uls for eectronic commerce
gpplications include a credit-card entry form. If such a form is described in UIML as a template,
then it can be reused multiple times ether within the same Ul or across other Uls. This reduces
the amount of UIML code needed to develop a Ul and dso ensures a consstent presentation
across enterprise-wide Uls.  End users tend to make fewer mistakes and are more efficient when
presented with familiar Uls.

8.1 The template Element
DTD

<IENTITY % Sour ceModes "(append| cascade|repl ace) 'replace' ">

<I ENTI TY % SourceAttri butes

"nanme NMTOKEN #| MPLI ED
source CDATA #1 MPLI ED
how %Gour ceMbdes; ">

<IENTITY % Sour ceEl enent s
"(behavi or| conponent | constant| content|interface|l ogic
| part| peers| presentation|property|rul el script|structure|style)">

<! ELEMENT t enpl ate %Sour ceEl enents; >
<! ATTLI ST tenpl ate
name NMTOKEN #1 MPLI ED>

Description
The templ ate dement permits severd handy shortcuts when writing UIML. It dlows

one fragment of UIML to be insarted in multiple placesin a UIML document,

one UIML document to include a UIML fragment from another document, and

syle and other dements to be cascaded, in a manner analogous to the CSS specification
[3].

Templates work as follows. Mogt eements (see SourceElements ligt) can contain the source
atribute; cal such an dement E. The source atribute names a template dement (either within
the same document or in another document). The template named mugt contan an dement of
the same type as the dement E (i.e, have the same tag name). The source attribute causes the
body of the dement ingde the template to be combined with the body of E. The rules to control
how this combining is done are explained later in Section 8.2.

Simple Example Using the source Attribute

<uim >
<peer s>
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<presentation name="java"
source="http://uim.org/tool kits/Java20AW . ui #Java_AW"
how="r epl ace"
/>
</ peer s>

</uim >
The presentation dement box contains an source étribute that names a URL. The effect of this

is to insart as the body of the presentation dement a fragment that is named by the URL. The
URL “http://uiml.org/tool kits/Java20AWT.ui” in turn contains the following:

<ui m >
<t enpl at e nanme="Java_ AW" >
<presentation>
<conponent nanme="Frane" maps-to="java.awt.Frane">

</ conponent >
<conponent .../>

</ presentation>
<t enpl at e>
</uim>

Note that the “#Java AWT” portion of the URL refers to the template dement with a name
atribute of “Java AWT”. In the case where only one template exig in the file, then this name
can be omitted. If the name is omitted and multiple templates exig, then the first oneis used.

8.2 Rules for Templates

In the example of Section 8.1, the dement containing the source dtribute (E) has no body.
Therefore the body of the fragment is inserted as the child of E. However, it is aso possible for
E to have a body. In this case, a set of rules must be specified on how to combine the bodies of

the two elements.
For example, congder thisUIML file:

<interface>
<structure>
<part class="Ilabel" nane="|1">

</ structure>
<styl e source="file://phone. ui #nodel _508" >
<property name="position" part-name="1|abel ">2</property>

</style>
<interface>

Next suppose that file “phoneui” contains the following:

<t enpl at e nanme="nodel _508">
<styl e>
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<property name="font_style" part-nanme="1|abel ">bol d</ property>
<property name="position" part-nanme="1| abel ">1</ property>
</style>
<t enpl at e>

The style dement in the main document dready has a body and both style dements have a
property named position, which one should be used?

A template dement is like a separate branch on the UIML tree (think of a DOM tree [11]). A
template branch can be joined with the main UIML tree anywhere there is a smilar branch (i.e,
the firg and only child of template must have the same tag name as the dement on the UIML
tree where the joined is made). The interface implementor has three choices on how to combine
the template dement with another dlement. The firg choice is ‘feplace” All the children of the
element on the main tree that sources the template are deleted, and in their place dl the children
of the template element are added (see Figure 1). The second choice is “append.” All the
children of the dement on the main tree that sources the template are kept, and dl the children of
the template element are added then to the list too (see Figure 2). In both cases, the names of the
children of the template element are gppended with the name given to the template before they
are added (eg., name = “templaeName.origindName’). The last choice is “cascade.” Thisis
smilar to wha happens in CSS. The children from the template are added to the dement on the
main tree. If there is a conflict (eg., two dements with the same name), then the dement on the
main treeis retained (see Fgure 3).

Figure2: Part “A” sourcespart “B” using “append”
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Figure3: Part “A” sourcespart “B” using “ cascade”

Beow are common usage examples of templates that demondirate the different rules:

8.2.1 Combine Using Replace

Interface parts can be reused by placing them insde a template and then sourcing that template at
the appropriate places in the interface dructure. The part that sources the template can aso
include a default implementation of the part indde the template. If the template is for some
reason inaccessible (eg., network problems), then the renderer can ignore the template and il
renderer the part. Using ‘replace’ as the vaue for the how attribute, the UIML parser will delete
the default implementation and add the implementation from the template.

Example

With UIML, one could build a library of reusable interface components, and then include them
as needed in a new UIML documents. In the following UIML fragment, a didog box in file
DidogBox.ui is insated into the UIML document in place of the following part element. Note
that the didog box can then be customized esewhere in the UIML document by setting various
properties (including the content) of the dialog box.

<t enpl at e nanme="Di al ogBox" >
<part nanme="ToplLevel ">
<part name="ConpanyLogo" cl ass="1mageCont ai ner"/>
<part nanme="Message" cl ass="Label"/>
<part nanme="Accept” class="Button"/>
</ part>
</tenpl at e>

<interface>
<structure>

<part name="Fil eNot FoundBox" cl ass="Di al ogBox"
sour ce="#Di al ogBox. ui " how="r epl ace" >

<l-- Default inplementation -->

</ part>
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</structure>

</interface>

8.2.2 Combine Using Append

Runtime behavior varies dgnificantly from device to devicee However, on the same device
different platforms are sharing the same behavior. For example, both MS-Windows and X-
Windows have events like mouse movement and button clicks. It is therefore convenient, when
dectribing the behavior of smilar platforms to specify the common behavior (rules) in a
template and source the template in the behavior for each platform. Using “append” as the vaue
for the how attribute, the UIML parser will gppend the lig of common behavior rules to the
behavior in the main document.

Example

The following example shows how to reuse behavior rules:

<tenpl ate nanme="GUl _Rul es">
<behavi or >
<rule> <!-- Muse Mwvenent --> </rule>
<rule> <!-- Button Click --> </rul e>
</ behavi or >
</tenpl at e>

<interface>

<behavi or name="X- W ndows" source="#GUl _Rul es" how="append">
<rule> <!-- Mddle Muse Cick --> </rule>
</ behavi or >

<behavi or nanme="Ms- W ndows" source="#GUJl _Rul es" how="append" >
<rule> <!-- Wndow Closing --> </rul e>
</ behavi or >
</interface>

8.2.3 Combine Using Cascade

Syle is what dictates how an interface looks and feels. Many companies want the interfaces to
their applications to look the same when presented on the same platform. For example, they
want al the “about” didogs to show their company logo and copyright statement, they want the
name of their company to be in a specia font and color everywhere it appears, they want the
menus to have a specid dructure (eg., File, Edit, View, etc...), eic. UIML dlows al these and
more. All these common dyle information can be specified in a template and then included in al
the interface descriptions.  Using “cascade” as the vadue for the how attribute, will include the
common dyle information but will dso give the ability to cusomize cetan propeties Any
loca property with the same name will override the property in the template.
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Example

Thefallowing example demonstrates how to use common style properties and customize them:

<t enpl at e nanme="Graphi cal ">
<styl e>
<property name="Titl eCol or" part-class="ADi al og" >Bl ue</ property>
<property name="Titl eFont" part-class="ADi al og">Ari al </ property>
<property nanme="rendering" part-class="AD al og">Di al og</ property>
<property name="content" part-class="ADi al og">About: Ul T</property>
</ behavi or >
</tenpl at e>

<interface>

<styl e name="M/Styl e" source="#G aphi cal" how="cascade" >
<property nanme="content" part-nane="nyAbout"
>Har noni a</ property>
</style>
</interface>

8.3 Multiple Inclusions

Elements indde a template can source dements indde other templates.  This dlows a
hierarchicd incluson of UIML templates. This is useful when describing the peer components
to a language with an object hierarchy. For example, the Java AWT classes are organized in a
hierarchy with each child class inheriting the parent class attribute (thus avoiding redefining the
atributes for each class). For example the “Window” inherits its layout attributes from
“Container,” which inherits its formatting attributes from “ Component.”

It is an eror if a template indirectly sources itsdf. Note that a template cannot directly source
itsdf. The following example demondrates how atemplate can indirectly source itsdlf:

<tenpl ate nane="A">
<part nane="al" source="#B"/>
</tenpl at e>

<tenpl at e name="B">

<part nanme="bl" source="#C"'/>
</tenpl at e>
<t enpl at e nanme="C">

<part nanme="cl" source="#A"/>
</ tenpl at e>

8.4 The export Attribute
DTD
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<IENTITY % Export Options
"export (hi dden| optional |required) 'optional'">

Description

By default al dements that gppear indde a template dement are visble (can be accessed) from
the dements a the location it is included and their data can be optiondly modified. UIML
dlows the encgpsulation of what is indde a template by controlling what is visble and what is
not with the export atribute. Any eement indde the template with the export attribute set to
“hidden” is not visble and thus generates an error if another dement outsde the template tries to
modify it. Also, any dement with the export atribute set to “required” must be assgned a vaue
before the template can be rendered.

Example

In the following template, a message box has three parts. It required that the content of one part
be assigned a vaue but hides the other two parts. Now, assume that this template is rendered as
a didog window, with a logo image, a labe, and an “Ok” button. The Ul that sources this
template must provide the content for the label (and thus display a custom message), but cannot
modify the logo or the “Ok” button.

<t enpl at e name="MDi al og" >
<part nanme="ToplLevel ">
<part nanme="MLogo" export="hidden"/>
<part name="M/Message"/ >
<property nanme="content" export="required"/>
</ part>
<part name="Ck" export="hi dden"/>
</ part>
</tenpl at e>
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9 Alternative Organizations of a UIML document

Until now, UIML documents shown have followed a rigid format: appearing in the uiml dement
is firg the optiond head dement, followed by the peers dement, and then the interface dement.
Alternative document organizations are possible:

= The content, style, and behavior dements can be embedded within the part dement. This
mekes it easer to write UIML, because dl information about an interface pat is
centralized where the part is defined.

= The UIML document can be gplit into multiple documents, with different documents
loaded only when an event triggers loading.

= A renderer can dart rendering before an entire UIML document is received to reduce
latency for an end user in large UIML documents.

The DTD in the Appendix A pemits these combinations. Refer to the DTD for precise
information on what organizations are legd, and to the examples document [2] for some
illugtrations of dternate organizations.

Often it is dedrable to put UIML fragments into separate files, and then include one file within
another. This can be accomplished in two waysin UIML.:

9.1 Normal XML Mechanism
XML dlowsfileincluson asilludrated bdow:

<?xm version="1.0" encodi ng="1S0O 8859-1"7?>
<?xm version="1.0"?7>
<! DOCTYPE uim PUBLIC
"-//Harnonia//DTD UM 2.0a Draft//EN'
"http://uim.org/dtds/U M.2_0Oa. dtd">

<IENTITY peers SYSTEM "http://uim .org/peers.ui">
<IENTITY parts SYSTEM "parts. ui ">
<IENTITY style SYSTEM "style.ui">
<IENTI TY cont ent SYSTEM "content . ui ">
<IENTI TY behavi or SYSTEM " behavi or. ui ">
<ui m >
&peers;
<interface>&parts; &styl e; &ont ent; &ehavi or; </interface>
</fuim>

9.2 UIML Template Mechanism

Usng the template dement a UIML document can be broken down into multiple pieces (as
explaned in Section 8.1). The maor difference between the norma XML mechanism and
UIML templates is that templates provide more control on what information is visble to the
main document (see Section 8.4). For example, a template may encgpsulate the implementation
of a didog box and export only the content property of the input widget. Also, a smart renderer
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may deay the loading and parsing of templates until that part of the code is reached, whereas in
the XML mechaniam al the indlusons must be done during parsing.
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Appendix A. UIML 2.0a Document Type Definition

<?xm version="1.0" encodi ng="1 SO 8859-1"?>

<l--
User Interface Markup Language (U M)
Devel oped by:
Har noni a, I nc.
Aut hor s:
Const anti nos Phanouri ou (phanouri @ni versalit.com
Al an L. Batongbacal
Marc Abrans (abrans@niversalit.com
Usage:
<?xm version="1.0"?>
<! DCCTYPE ui mi PUBLIC
"-//Harmonia//DID UM 2.0a Draft//EN'
"http://uim.org/dtds/ U M.2_0Oa. dtd">
<uim>
<head> ... </head>
<peers> ... </peers>
<tenplate> ... </tenplate>
<interface> ... </interface>
</ uim>
Descri ption:
This DTD corresponds to the U M 2.0a specification,
whi ch may be found at the follow ng URL:
http://ww. ui m.org/docs/uim 20
Change History:
16 Jan 2000 - M Abrans (abrans@i m . org)
- Changed "href" attribute back to old nane, "source"
- Changed "task" tag back to old nane, "call"
08 Cct 1999 - C Phanouriou (phanouri @niversalit.com
- Updated DTD to U M. spec version "2.0a"
- Maj or changes and tag renam ng
- Added support for tenplates and peer conponents
31 Jul 1999 - A Batongbacal (al anlb@niversalit.com
- Updated DTD to U M. spec version "2.0"
24 Jul 1999 - M Abrans (abranms@i n . orQ)
- updated to revised | anguage
15 Jul 1999 - C Phanouriou (phanouri @niversalit.com
- first draft
-->
<l-- Entities -->
<l-- Tenplate related attributes -->

<IENTITY % Sour ceMddes " (append| cascade|repl ace) 'replace' ">
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<l-- Export options for elements inside a tenplate -->
<IENTITY % Export Opti ons
"export (hi dden| optional |[required) 'optional'">

<IENTITY % Sour ceAttri butes

"nane NMIOKEN #1 MPLI ED
source CDATA #1 MPLI ED
how %sour ceModes;

%kxport Opti ons; ">

<!-- Elenments that can be inside a tenplate -->
<IENTI TY % Sour ceEl ement s
" (behavi or | conponent | const ant | content|interface|l ogic
| part| peers| presentation|property|rul e|script|structure|style)">

<l-- Type options for nethods -->
<IENTITY % TypeQOpti ons
"type (i nput | out put|inout|none) 'inout'">
<I-- Cont ent Model s -->
<l--

'uimM' is the root elenment of a U M. docunent.
-->

<! ELEMENT uim (head?, peers?, tenplate*, interface?)>

<l--
The 'head' elenent is nmeant to contain netadata about the U M
docunent. You can specify metadata using the neta tag,
this is simlar to the head/neta from HTM.

-->

<! ELEMENT head (neta)*>

<! ELEMENT neta EMPTY>

<I ATTLI ST et a
nane NMIOKEN  #REQUI RED
cont ent CDATA #REQUI RED>

<l--
The 'peers' elenent contains information that defines
how a U M. interface conponent is nmapped to the target platforms
rendering technol ogy and to the backend | ogic.

-->

<! ELEMENT peers (presentation|logic)*>
<I ATTLI ST peers
%sour ceAttri butes; >

<l--
The 'tenplate' elenent allows reuse of U M el enents.
Wien an el enent appears inside a tenplate elenment it can
sourced by another elenent with the same tag.

-->

<! ELEMENT tenpl ate %Sour ceEl ements; >
<I ATTLI ST tenpl ate
name  NMIOKEN #l MPLI ED>

<l--
The 'interface' elenent describes a user interface in terns of
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presentation cues, conponent structure and behavi or specifications.
-2

< ELEMENT interface (structure|style|content|behavior)*>
<I ATTLI ST interface
oGour ceAttri butes; >

<l-- Peer related el enents -->

<l--
The 'presentation' elenent specifies the nappi ng between

abstract interface parts and pl atform dependent w dgets.
-->

<! ELEMENT presentation (conponent*)>
<! ATTLI ST presentation
%sour ceAttri butes; >

<I--
The 'l ogic' elenment specifies the connection between the interface

and the backend application, including support for scripting.
-->

<! ELEMENT | ogi ¢ (conponent*)>
<I ATTLI ST |l ogi c
oGour ceAttri butes; >

<l--
The 'conponent' el enent represents conponents either in the backend
(e.g., aclass in an object oriented | anguage) or conponents from
a renderable toolkit (e.g., a w dget)
-->
<! ELEMENT conponent (attri bute| nethod)*>
<! ATTLI ST conponent
oBour ceAttri butes;
maps-to CDATA  #l MPLI ED>

<l--
The "attribute' elenent
-->
<! ELEMENT attribute (method*)>
<I ATTLI ST attribute
nane NMIOKEN  #REQUI RED>

<l--

-->
<! ELEMENT net hod (parant, returns?, script?)>
<! ATTLI ST et hod

%sour ceAttri butes;

maps-to CDATA  #l MPLI ED

%dypept i ons; >

<l--
"Paraml denotes a single formal or actual parameter to a function.

-->
<! ELEMENT par am EMPTY>

<I ATTLI ST param
nane NMIOKEN  #| MPLI ED>

<!--
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The 'returns' elenment marks the return value of a callable function.

-->

<! ELEMENT returns EMPTY>
<I ATTLI ST returns
nane NMICKEN  #1 MPLI ED>

<l--
The 'script' elenment contains data passed to an enbedded scripting

engi ne. The type specifies the scripting | anguage (see HTM.4. 0)
-->

<! ELEMENT script (#PCDATA) >
<I ATTLI ST scri pt

oBour ceAttri butes;

type NMIOKEN #1 MPLI ED>

<I-- Interface related elenents -->

<!--
The 'structure' elenent describes the initial |ogical relationships
bet ween the conmponents (i.e., the "part"s) that conprise the user

interface.
-->

<! ELEMENT structure (part*)>
<I ATTLI ST structure
%Gour ceAttri butes; >

<!--
A 'part' elenent describes a conceptually conpl ete conponent of the
user interface.

-->

<! ELEMENT part (style?, content?, behavior?, part*)>
<I ATTLI ST part

%sour ceAttri butes;

cl ass NMIOKEN  #| MPLI ED>

<!--
A 'style' elenent is conposed of one or nore 'property' elenents,
each of which specifies how a particular aspect of an interface
conponent's presentation is to be presented.

-->

<! ELEMENT style (property*)>
<I ATTLI ST style
%sour ceAttri butes; >

<I--
A 'property' elenment is typically used to set a specified
property for sone interface conmponent (or alternatively,
a class of interface conponents), using the element's
character data content as the value. |f the 'operation’
attribute is given as "get", the element is equivalent to
a property-get operation, the value of which may be "returned"
as the content for an enclosing 'property' elenent.

-->

<! ELEMENT property (#PCDATA| constant|property|reference|call)*>
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<! ATTLI ST property
oBour ceAttri butes;

part - nane NMIOKEN #1 MPLI ED
part-cl ass NMIOKEN #1 MPLI ED
event - name NMIOKEN #1 MPLI ED
event - cl ass NMITOKEN #| MPLI ED
cal | - nanme NMIOKEN #1 MPLI ED
call-class NMITCKEN #| MPLI ED>

<l--
A 'reference’ may be thought of as a property-get operation
where the "property” to be read is a 'constant' elenent defined
in the UM docurment's 'content' section

>

<! ELEMENT reference EMPTY>
<I ATTLI ST reference
constant-nane NMIOKEN #REQUI RED>

<l--
The 'content' elenent is conposed of one or nore 'constant

el enents, each of which specifies sone fixed val ue
-->

<! ELEMENT content (constant*)>
<I ATTLI ST content
osour ceAttri butes; >

<l--

"Constant' elenents may be hierarchically structured
-->

<! ELEMENT const ant (#PCDATA| constant)*>
<I ATTLI ST const ant
oGour ceAttri butes; >

<I--
The ' behavior' el ement gives one or nore "rule"s that
specifies what 'action' is to be taken whenever an associ at ed
‘condi tion' becones TRUE

-->

<! ELEMENT behavi or (rul e*)>
<! ATTLI ST behavi or
oGour ceAttri butes; >

<I'ELEMENT rul e (condition, action)?>
<! ATTLI ST rul e
osour ceAttri butes; >

<I--
At the nonent, "rule"s may be associated with two types of
conditions: (1) whenever some expression is equal to some other

expression; and (2) whenever some event is triggered and caught.
-->

<! ELEMENT condition (equal | event)>
<l ELEMENT equal (event, (constant|property|reference))>

<! ELEMENT action ((property|call)*, event?)>
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<! ELEMENT cal | (parant)>

<! ATTLI ST cal |
nanme NMIOKEN #| MPLI ED
cl ass NMIOKEN #1 MPLI ED>

<I ELEMENT event EMPTY>

<I ATTLI ST event
part - nane NMIOKEN #| MPLI ED
part-class NMICKEN #| MPLI ED

nane NMIOKEN #| MPLI ED
cl ass NMIOKEN #1 MPLI ED>
<!-- Syntax under revision -->

<! ELEMENT system EMPTY>
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Appendix B. Behavior Rule Selection Algorithm

The behavior dement contains one or more rule dements. Sometimes the condition for more
than one rule may be stisfied a the same time. A UIML rendering engine must render UIML in
such a way that rule elements are sdlected for execution according to the agorithm below. For
each rule dement sdlected, the dements inside the action dement are executed sequentidly.

/1 Scan each rule el enent sequentially
/1l (as they appear in the UM file)
foreach (rule inside behavior) do

// Evaluate the condition of the rule
if eval (rule.condition) == TRUE then

/1 A condition is found that evaluates to true
/1 Scan action el enments sequentially
foreach (el enent inside action) do

/1 1f the elenment is a property
if (elenent instanceof property) then
do property assignnment

/1 1f the element is a nethod
else if (elenment instanceof nethod) then
do net hod cal

/1 1f the elenent is an event
/1 This nmust be the |ast elenent in the action
else if (elenment instanceof nethod) then

do event firing

RETURN

end foreach
// End when a rule is found and its actions are executed
RETURN

endi f
end foreach

Harmonia, Inc. Page 64 1/17/2000



