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1 Introduction to UIML 2.0

The User Interface Markup Language (UIML) is a declarative language for describing user
interfaces in a highly device-independent manner. By “device’ we mean PCs, various
information appliances (e.g., handheld computers, desktop phones, cellular or PCS phones), or
any other machine that a human can interact with. The use of UIML for the user interface
facilitates a clean separation between the interface and the application logic.

UIML is intended to be an open, standardized language. Submission to a standards organization
will occur after comments are received and this draft specification is finalized.

For adiscussion of the motivation for and uses of UIML, please see Abrams et al [4].

This specification is a revision of the origina UIML 1.0 specification, originaly created in 1997
[5].

1.1 Overview

In UIML version 2.0, a user interface is a set of interface elements with which the user interacts.
Each interface element is cadled a part; just as an automobile or a computer is composed of a
variety of parts, so is a user interface. The parts may be organized differently for different
categories of users and different families of devices. Each interface part has content (e.g., text,
sounds, images) used to communicate information to the user. Interface parts can aso receive
information from the user using interface artifacts (e.g., a scrollable selection list) from the
underlying device. Since the artifacts vary from device to device, the actual mapping (rendering)
between an interface part and the associated artifact (widget) is done using a style element.

As a user interacts with a user interface, the user interface generates events. Events can be
handled within the UIML document, by scripts in some scripting language, or by the application
logic. UIML supports a variety of modes of interface/backend communication. For example,
the user interface can cal the backend, or the backend can modify the user interface
programmatically.

UIML can be viewed as a meta-language or extensible language, analogous 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 legal in a particular
markup language that is XML-compliant. The advantage is that UIML can be standardized once,
rather than requiring periodic standardization committee meetings to add new tags as the
language evolves.

Analogoudly, UIML does not contain tags specific to a particular user interface toolkit (e.g.,
<WINDOW> or <MENU>). UIML captures the elements that are common to any user
interface: an enumeration of the user interface parts, events that occur for those parts,
presentation style, content (text, images, sounds), and interconnection logic between parts or
with one or more backend applications. UIML syntax aso defines language elements that map
these elements to a particular toolkit. However, the vocabulary of particular toolkits (e.g., a
window or acard) is not part of UIML, because the vocabulary appears as the value of attributes
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in UIML. Thus UIML only needs to be standardized once, and different constituencies of users
can define vocabularies that are suitable for various toolkits independently of UIML.

Thus to use UIML, you need more than this document, which specifies the UIML language.
Y ou aso need one document for each toolkit (e.g., Java Swing, Microsoft Foundation Classes) to
which you wish to map UIML. The toolkit-specific document enumerates what names (e.g., of
properties) are used for a particular toolkit.

1.1.1 Relationship of UIML to XML

UIML is an XML language. This document uses XML 1.0 W3C specification [1], but future
versions of the language will track the future XML specifications. Appendix A contains the
UIML 2.0 DTD.

1.1.2 Purpose of this Document

This document serves as the officia language reference for UIML 2.0. It describes the syntax of
the elements and their attributes, the structure of UIML documents, and usage examples. It also
gives pointers to other reference documentation that may be helpful when developing
applications using UIML.

Comments are solicited on this specification. Feedback on this draft will be used in further
refinements of the language. Please send comments to uiml-editor@uiml.org.

This document is intended for UIML user interface developers. This version of the UIML
specification may be distributed freely, aslong as all text and legal notices remain intact.

1.2 Terminology
Certain terminology is used in the specification:

Application: When we speak of building a user interface, the user interface aong with the
underlying logic that implements the functionality visible through the interface is called the
application.

Application Logic: Code that is part of the application but not part of the user interface.

Device: A device is a physical object with which an end user interacts using a user interface,
such as a PC, ahandheld or pam computer, a cell phone, an ordinary desktop voice telephone, or

apager.

User Interface Toolkit: A toolkit is the markup language or software library upon which an
application’s user interface runs. Note that we use the word “toolkit” in a more general sense
than its traditional use, because we include markup languages that are capable of representing
user interfaces. Examples of toolkits include Java AWT, Java Swing, Microsoft Foundation
Classes, Wireless Markup Language (WML), HTML, and SpeechML.
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Platform: A platform is a combination of a device, operating system (OS), and a user interface
toolkit. An example of a platform is a PC running Windows NT on which applications use the
Java Swing toolkit. Another example is a cellular phone running a manufacturer-specific OS and
aWML [6] renderer.

Rendering: Rendering is the process of converting a UIML document into a form with which an
end user can interact. In the same sense that a Web browser renders HTML by creating a visual
representation of a document from HTML, a UIML renderer creates a functional user interface
from UIML. In the case of UIML, rendering might be accomplished by a program that interprets
UIML while the user interacts with the interface (analogous to what a Web browser does for
HTML), or UIML might be trandated to another language (e.g., via XSL [7] into WML) and
then the other language rendered (e.g., viaa WML renderer).

Ul Widget: The user interface toolkit with which the user interface is implemented provides
primitive building blocks, which we call widgets. The term “widget” is traditionally used in
conjunction with a graphical user interface, but we use it in a more genera sense. UIML
describes how to combine Ul widgets.

For example, a widget might be a component in the Microsoft Foundation Classes or Java Swing
toolkits, or a card or atext field in a WML document. In some toolkits, awidget nameis a class
name (e.g., the javaawt.Button class in the Java AWT toolkit, or the CWindow class in
Microsoft Foundation Classes). If the toolkit is a markup language (e.g., WML, HTML,
SpeechML) then a widget name may be a tag name (e.g., “CARD” or “TEXT” for WML). The
definition of names is outside the scope of this specification, as explained in Section 1.1.

Runtime: This is the period of time during which the user interface is available for the user to
interact with.

The following are terms and conventions used throughout this specification.

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].

1.3 Goals of UIML
UIML is designed to do the following:

provide a natural separation between user interface code and non-interface code,
be usable by non-programmers,

reduce the time to develop user interfaces for multiple device families,

facilitate rapid prototyping on many platforms,

facilitate internationalization and localization,
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alow efficient download of user interfaces over networks to Web browsers,
facilitate security, and
be extensible to support future technologies.
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2 Document Status
Version of this document are available online in the following formats:

= Latest version of UIML 2.0 spec: http://www.uiml.org/docs/uiml 20

=  Thisversion of the document:

= HTML: http://www.uiml.org/docs/uim| 20-990801
= PDF: http://www.uiml.org/docs/uiml 20-990801.pdf

2.1 Editor

Constantinos Phanouriou, Universal Interface Technologies, Inc.
uiml-editor@uiml.org

2.2 Copyright Notice
© Copyright Universal Interface technologies, Inc., 1999. All rights reserved.

Permission to use, copy, and distribute the contents of this document, but not to excerpt it,
modify it, or create 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 statement of the URL www.uiml.org/docs/uiml20.

2. The pre-existing copyright notice of the origina author. If no such notice exists, a notice
of the form: "© Copyright Universal Interface technologies, Inc., 1999. 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 Errata

The list of known errorsin this specification is available at:
http://www.uiml.org/docs/UIML 20-errata.html

Please report errorsin this document to uiml-editor@uiml.org.
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2.4 Comments

Comments regarding this document can be submitted to the editor of this document in the
manner published at http://www.uiml.org by sending email to uiml-editor@uiml.org.
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3 Structure of a UIML Document

A typica UIML 2.0 document is composed of these parts:

1. A prolog of two lines identifying the XML language version and encoding and the location
of the UIML2.0 document type definition (DTD):

<?xm version="1.0" encodi ng="1S0O 8859-1"7?>

<! DCCTYPE uiml PUBLI C
"-//Universal Interface Technol ogies//U M 2.0//EN'
"http://uim.org/dtd/ U M20.dtd">

2. The root element in the document, which is the uiml tag. The uiml tag also contain version
information:

<uinm version="2.0"> ... </uim>

See Section 4.1 for more information on the root eement uiml. The uiml element contains
five subelements:

a)

b)

d)

A header element giving metadata about the document:

<head> ... </ head>

The head dlement is discussed in Section 4.2.

An element that describes the mapping from property and event names used in the UIML
document to primitives in the toolkits on which the interface will be deployed:

<tool kit-peers> ... </tool kit-peers>

Discussion of the toolkit-peers element is deferred until much later in Section 7, because
this element usually just names an external file that contains the mappings for each
toolkit. Thusareader can normally skip reading Section 7.

An interface description, which contains information about the structure, content, style,
and actions of the interface:

<interface> ... </interface>

Section 5.3 discusses the interface eement.

An element that describes how the user interface interacts with the underlying logic that
implements the functionality manifested through the interface.

<logic> ... </logic>

See Section 6 for adiscussion of the logic element.
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White space (spaces, newlines, tabs, and comments) may appear before or after each of the
abovetags.

To summarize, hereis a skeleton of a UIML document:

<?xm version="1.0" encodi ng="1S0O 8859-1"?>

<! DCCTYPE uiml PUBLI C
"-//Universal Interface Technol ogies//U M 2.0//EN'
"http://ww. ui m.org/dtds/uim20.dtd">

<uin > o <luinm >
<head> ... <l head>
<tool kit-peers> ... </toolKkit-peers>
<interface> ... <linterface>
<l ogi c> ... </logic>
</uinm>

Section 5, 7, and 6 describe the elements that are contained in the uiml element.

3.1 Example of a UIML Document

This section contains one simple example of a UIML document. For further examples, please
see[2].

The example below displays a single window representing a dictionary. The dictionary contains
of a list box in which a user can click on a term (i.e., dog, cat, mouse). The dictionary also
contains a text area in which the definition of the currently selected term is displayed. The style
sheet maps the interface to the Java AWT toolkit.

E;g Simple Dictionary

Pick a term: Definition:

[Please select a term in
the list hox.
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<?xm version="1.0" encodi ng="1S0O 8859- 1" ?>

<! DOCTYPE uiml PUBLIC
"-//Universal Interface Technol ogies//U M 2.0//EN
“http://ww. uim.org/dtds/uim 20.dtd">

<l-- This is Dictionary. ui
Di spl ays one wi ndow on the screen containing a list of aninmals
and a textbox. dicking an aninmal's nane displays a definition in the
t ext box. -->
<uim >
<t ool ki t - peers>
<tool kit name="java" source="http://uim.org/toolkits/Java20AWr. ui "/ >
</toolkit-peers>
<interface>
<structure>
<part cl ass="Frane" name="Li st Boxes" >
<part class="Label" name="I|ntroLabel "/ >
<part class="List" nanme="Ter ng"/ >
<part class="Label" name="Def nLabel "/ >
<part cl ass="TextArea" nanme="Defn"/>
</ part>
</structure>
<style source="http://uinm.org/ui/JavaAWRenderi ngs. ui #AWI"
node="ner ge-chil dren">
<property cl ass="Frane" pname="1 ayout " >gri dBaglLayout </ property>
<property cl ass="Frane" pname="xpl ace" >rel ative</property>
<property cl ass="Frane" pname="ypl ace" >rel ative</property>
<property cl ass="Frane" pnanme="backgr ound" >bl ue</ property>
<property cl ass="Frane" pnanme="font-styl e" >bol d</ property>
<property cl ass="Frane" pname="| ocati on" >100, 100</ pr operty>
<property cl ass="Frane" pname="si ze" >500, 300</ pr operty>
<property cl ass="Label " pname="font-size" >20</property>
<property cl ass="Label " pname="f or eground" >whit e</property>
<property cl ass="Label " pnane="font-style" >boldltalic</property>
<property class="List" pnanme="backgr ound" >gray</ property>
<property cl ass="Text Area" pnane="background" >gray</property>
<property part ="Li st Boxes" pnane="content" >Si npl e Dictionary</property>
<property part="IntroLabel " pnane="content" >Pick a term </ property>
<property part="Terns" pname="content ">
<constant name="Cat" >Cat</constant>
<constant name="Dog" >Dog</constant>
<const ant nane="Mbuse" >Mouse</ const ant >
</ property>
<property part ="Def nLabel " pnane="cont ent" >Def n: </ property>
<property part =" Def n" pnane="cont ent">Pl ease select a term..</property>
<property part="Terns" pname="xpl ace" >0</ property>
<property part="Terns" pnanme="al i gnment" >north</property>
<property part ="Terns" pname="fill" >bot h</ property>
<property part ="Def nLabel " pnane="al i gnment" >center</property>
<property part =" Def nLabel " pnanme="xpl ace" >1</ property>
<property part =" Def nLabel " pnane="ypl ace" >0</ property>
UIT, Inc. Page 12 8/1/99
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<action-list>
<rul e>
<condi ti on>
<equal >
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part ="Defn"
part ="Defn"
part ="Defn"
part ="Defn"
part ="Defn"

pnane="xpl ace"
pnane="col ums"
pnane="r ows"

>1</ property>
>20</ property>
>4</ property>

pnanme="scrol | bars">vertical -onl y</ property>

pnane="edi t abl "

>f al se</ property>

<event part="Terms" class="LSel ected" pnane="item sel ected"/>

<reference nane="Cat"/>

</ equal >

</ condition>

<action>

<property part="Defn" pname="content">Carni vourous, donesticated mammual that's

fond of rats and mice</property>

</ action>
</rul e>

<rul e>
<condi ti on>
<equal >

<event part="Terms" class="LSel ected" pnane="item sel ected"/>

<reference nane="Dog"/ >

</ equal >

</ condition>

<acti on>

<property part="Defn" pname="content">Domestic aninmal related to a wolf that's

fond of chasing cats</property>

</ action>
</rul e>

<rul e>
<condi ti on>
<equal >

<event part="Terms" class="LSel ected" pnanme="item sel ected"/>
<ref erence nane="Muse"/>

</ equal >

</ condition>

<action>

<property part="Defn" pnane="content">Smal

cat </ property>
</ action>
</rul e>
</action-list>

</interface>

</uim>
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4 The uiml and head elements

Whenever a new element is introduced in the remainder of the document, we first give the

appropriate DTD fragment.

4.1 The uiml Element
DTD

<IENTI TY % Appl d "ID' >

<IELEMENT uimm (head?, toolkit-peers, interface, |ogic?)>
<! ATTLI ST ui m

nane %Appl d; #l MPLI ED

versi on CDATA  #FI XED "2.0">

Description

The uiml element is the most fundamental element in a UIML document. It provides the basic
structure of a UIML application. All other elements are contained in the uiml element. The uiml

element appears as follows:

<uinm version="2.0">...</uinl>

Usualy, one uiml element 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
possible. For example, the uiml element might be retrieved from a database or the elements

contained within the uiml element might be stored in multiple files.

Attributes

name The name attribute is optional and assigns a name to the application
(see Section 5.2.1) | whose interfaces are described within the uiml element. The chief
reason for using the name attribute is to set properties associated
with the application. In particular, there is an attribute "exists" for
any application, whose initial value is "true". If the attribute's value
is set to "false" by any action-list element, then the application will
terminate execution and the user interface will cease to exist.

version Must be the string "2.0". Normally thisis omitted.

4.2 The head Element
DTD

‘<!ELENENT head EMPTY>

UIT, Inc. Page 14 8/1/99



UIML 2.0 Language Reference

Description

The head element contains metadata about the current UIML document. Elements in the head
element are not considered part of the interface, and have no effect on the rendering or operation
of the user interface.

UIML authoring tools should use the head element to store information about the document
(e.g., author, date, version, etc...) and other proprietary information.
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5 Interface Description

This section describes the elements that go inside the interface element, their attributes, and their
syntax. Examples are provided to help show common usage of each element.

5.1 Overview

The interface element contains four subelements: structure, style, content, and action-list:

<interface>
<structure> </structure>
<styl e> </style>
<cont ent > </ cont ent >
<action-list> </action-|list>
</interface>

The structure elemnt enumerates a set of interface parts and their organization for various
platforms.

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

The content element gives the words, sounds, and image associated with interface parts to
facilitate internationalization or customization of user interfaces to various user groups (e.g., by
job role).

The action-list el ement defines what user interface events should be acted on and what should be
done.

5.2 Attributes Common to Multiple Elements

Before explaining each of the elements introduced in Section 3, we first describe some attributes
that are used in severa of the elements.

5.2.1 The name and class Attributes
Most elements in UIML may have aname and aclass attribute.

The name attribute assigns a unique identifier to that element. No two elements of the same type
(e.g., no two part elements) can have the same name. (An exception is the property, content, and
action-list elements. There may be multiple property elements in a document with the same
name attribute. Semantically, this is equivalent to concatenating the children of the elementsinto
one property element, preserving the relative order of the children from the origina document.
An analogous statement applies to the content and action-list elements.) However, elements of
two different types may have the same name. Thus there may be a part as well as a content
element that both have the "Label2" for their name attributes. However, two part elements may
not both have "Label2" for their name attribute.
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The class attribute assigns a class name to an element. Any number of elements may be assigned
the same class name.

The use of the attribute class is based on the CSS [3] concept of class. a class specifies an object
type, while the element’s “name” uniquely identifies an instance of that type. A style associated
with all instances of a class is associated with al elements that specify the same vaue for their
class attribute; a style associated with a specific instance of a class is associated with any
elements that specify the same value for their name attribute.

5.2.2 The source Attribute

The source attribute is used to include another element or the content of a URI into a point
within a UIML document. There are two variants, depending on the value of the mode attribute
that is used with source:

mode="merge-children"
mode="replace"

An dement e uses mode="merge-children" to populate its children. In contrast, e uses the
mode="replace" attribute to replace e itsdf.

5.2.2.1 Mode="merge-children"

One UIML eement can inherit attributes from another element using the source and
mode="merge-children™ attributes. Syntactically, the mode="merge-children” relationship is
expressed like this:

<style nane="BasicStyle”> ... </style>
<styl e nane="FancyStyl e” source="Basi cStyl e” node="nerge-children">
</style>

The mode="merge-children" attribute has the following semantics. At the time that element y in
the user interface is rendered, the UIML document is represented as an XML tree. The treeis
modified as follows. For each node in the tree with name y that contains the source="x" and
mode="merge-children™ attributes, the rendering process takes the children of x and adds all
children of y, replacing any child of x that has the same name as a child of y. After al such
nodes have been processed in this manner, the tree is rendered. This achieves the semantics of
cascaded styles sheetsin the CSS specification [3].

The following UIML elements can have the mode="merge-children™ attribute: content, style,

action-list. A content element can only name another content element in a source attribute and
not, say, astyle element; astyle element can only name another style element; and so on.
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If the UIML document contains multiple style sections that have the same name attribute, then
the mode="merge-children" attribute must be present only in the first such element that appears
in the document. An analogous statement applies to the content and action-list elements.

Example

Sometimes the value of a user interface component should come from some resource external to
the UIML document. The following UIML fragment illustrates how the value of a constant can
be set to a Universal Resource Identifier (URI). The body of the constant element is set to
whatever http://a.com/file.txt contains.

<constant nane="Initi al Text Val ue"
source="http://a.conmfile.txt"
node="rer ge-chi |l dren"/ >

Section 5.5 further exemplifies the use of mode="merge-children".

See Section 8.1 for additional information.

5.2.2.2 Mode="replace"

Any UIML element that allows a name eattribute and a body can contain a source and
mode="replace™ attribute: action-list, constant (if body is not empty), content, function (if body
not empty), interface, object (if body not empty), param (if body not empty), part (if body is not
empty), property-method (if body is not empty), structure, style, toolkit, uiml, and widget (if
body is not empty).

The default value of the mode attribute is replace. Thus in the examples in this document that
have the source attribute but no mode attribute, the meaning is replace.

If an element e contains amode="replace" attribute, then
e must not contain a body;
e must either contain no other attributes, or contain just the name, source, and
mode="replace" attributes,

the value of the source attribute must be a URI; and
the URI must contain a single element, and that element must be of typee.

The semantics are as follows. Consider an element <e name="n" source="uri"/>. Element eis
replaced by the element in uri, but the name attribute of the replacing element is changed to be n.

Example 1
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In the following UIML fragment the toolkit element is replaced by the content of
http://uiml.org/toolkits/Java20AWT.ui. That URI must contain as its root document exactly one
element of type toolKkit.

<tool kit name="java-aw "
source="http://uim.org/tool kits/Java20AW. ui "/ >

The URI might contain this:
<tookit name="j ava-awt ">
<wi dget name="Button” maps-to="java.aw .Button”>...</w dget>

<event nane="nouseOver” maps-to="java. aw .event. MouseOver”/>

</tool kit>

Example 2

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

<part name="Fi | eNot FoundBox" cl ass="Di al ogBox"
sour ce="Di al ogBox. ui "/ >

See Section 8.1 for additional information.

5.3 The interface Element

DTD
<IENTITY % | nt er f aceName " NMIOKEN' >
<IENTI TY % URI or NameRef er ence " CDATA" >
<IENTI TY % Sour ceMbdes "(repl ace| nerge-children)">

<IELEMENT interface (structure|(style|content|action-list)*)+>
<I ATTLI ST interface

nane % nt er f aceNane; #| MPLI ED
sour ce %JRI or NaneRef er ence; #l MPLI ED
node %Sour ceModes; "repl ace">

Description
All UIML elements that describe the interface are contained in the interface element. (The

interface element describes a user interface, not the interaction of the user interface and the
application logic. The logic element is used to define the interaction — see Section 6.1.) A UIML

UIT, Inc. Page 19 8/1/99



UIML 2.0 Language Reference

interface may be as simple as a single string, or as complex as severa hundred interface elements
that employ various interface technologies (e.g., voice, graphics, and 3D).

An interface is composed of four elements: structure (see Section 5.4), content (see Section 5.5),
style (see Section 5.6), and action-list (see Section 5.7).

Attributes

name The name attribute for the interface element is optional and

(see Section 5.2.1) | currently does not have any semantics.

source Optional. If present, the body of the interface element must be
empty. Source's valueisaURI of aUIML fragment that is inserted
asthe child of the interface element.

mode Either "merge-children” or "replace”.

(see Section 5.2.2)

5.4 The structure Element
DTD

<IENTITY % URI or NanmeRef er ence " CDATA" >
<IENTI TY % Sour ceMbdes "(repl ace| nerge-children)">

<l ELEMENT structure (part+)>
<I ATTLI ST structure

nane U&t r uct ur eNane; "defaul t"
sour ce %JRI or NaneRef er ence; #l MPLI ED
node %Sour ceModes; "repl ace">

Description

An application program will have user interfaces with one or more organizations associated with
them. 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 relationship
might be spatial (e.g., in agraphical user interface) or tempora (e.g., in avoice interface).

For example, there may be one interface organization for a desktop PC, and another organization
for avoice interface. The two interfaces may be radically different in terms of which Ul widgets
are present. For example the voice interface may have fewer widgets, allowing a user to select
only a subset of the operations available in the PC interface. In addition, the two interfaces may
be organized differently. The voice interface might be a hierarchy of menus, implementing the
paradigm of a voice activated response system. Meanwhile the PC interface might be in the
form of awizard and consist of a sequence of dialog boxes. Thus a UIML document needs to
enumerate which interface parts are present in each version of the interface, and how those parts
are organized (e.g., hierarchicaly). Thisis the purpose of the structure element. Just as a bridge
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over ariver is a structure that consists of many parts (e.g., sted beam, bolts), a user interface
consists of a structure (its organization) and many parts (e.g., widgets).

All interface descriptions must include at least one structure description.

There may be more than one structure element, each representing a different organization of the
interface. (Thusin the PC and voice interface example above, there are two structure elements.)
Each structure element is given a unique name.

When the interface is rendered, a structure name can be supplied by a mechanism outside the
scope of this specification. The structure element whose name matches the supplied name is
then used, and all other structure elements are ignored. If the supplied name does not match the
name attribute of any structure, then the interface cannot be rendered.

Attributes

name Optional. A unique identifier for a structure. We recommend
(see Section 5.2.1) that the structure name should be descriptive of the purpose of
the interface (e.g., “voiceUl” or “complexUl” vs. “simpleUl”).

source Optional. If present, the body of the structure element must be
empty. Source's value is a URI of a UIML fragment that is
inserted as the child of the structure element.

mode Either "merge-children” or "replace”.
(see Section 5.2.2)

Example

<structure nanme="default”>
<part class="cl” name="nl"/>
<part class="c2” name="n2"/>
</structure>

<struct ure name="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>

5.4.1 The part Element
DTD
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<IENTITY % Partld "ID'>

<IENTITY % O assNane " NMIOKEN' >

<IENTI TY % URI or NaneRef er ence " CDATA" >

<IENTI TY % Sour ceMbdes "(repl ace| nerge-children)">

<I ELEMENT part (part|style|content|action-list)*>
<I ATTLI ST part

name UPart | d; #REQUI RED
class % assNane; #| MPLI ED
sour ce %JRI or NaneRef er ence; #l MPLI ED
node %Sour ceModes; "repl ace">

Description
Each part element corresponds to one Ul widget.

Parts may be nested to represent a hierarchical relationship of parts. For example, the Java
Swing toolkit has a notion of containers and components. Containers contain other containers or
components, forming a hierarchy. Or, in SpeechML, the oral equivalent of menus can be nested,
again forming a hierarchy.

Each part must be associated with a single class. However, if multiple structure elements exist,
then a part can be associated with a different class in each structure (see example in Section 5.4).
When the interface is rendered, only one structure is used (as discussed in “Description” under
Section 5.4); thus, a part is always associated with a unique class.

Attribute

name A unique identifier for a part.

(see Section 5.2.1)

class Specifies which class this part belongs to.

(see Section 5.2.1)

source Optional. If present, the body of the part element must be empty.
Source's value is a URI of a UIML fragment that is inserted as the
child of the part element.

mode Either "merge-children” or "replace”.

(see Section 5.2.2)

5.5 The content Element
DTD
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<IENTITY % Styl eNane " NMTOKEN' >
<IENTI TY % URI or NanmeRef er ence " CDATA" >
<IENTI TY % Sour ceMbdes "(repl ace| nerge-children)">

<l ELEMENT content (constant+)>
<I ATTLI ST cont ent

nane %5t yl eNane; "defaul t"
source %JRI or NaneRef erence; #| MPLI ED
node %Sour ceModes; "repl ace">

Description

A user interface can present various contents. words, characters, sounds, and images. For
example, a button in a graphica user interface has a text label, such as “press me,” or may result
in a sound being played when pressed to signal an error. A voice interface may speak the words
“Say five,” whereas a phone interface may speak the words “Press or say five.”

It may be desirable to have aternative text strings, sounds, and images, for example to
internationalize interfaces or to provide user interfaces tailored to experts and beginners. For this
reason, the content element exists. Inside a content element are grouped a sequence of property
elements that contain the actual text strings, sounds, and images associated with user interface
parts from the part element.

Each content element in a UIML document has a name. When the interface is rendered, a
mechanism outside the scope of this specification supplies a content name. The content element
whose name matches the supplied name is then used, and all other content elements are ignored.
If the supplied name does not match the name attribute of any content element, then the interface
cannot be rendered.

Attributes

name A unique identifier for the content element. The name for the
(see Section 5.2.1) | content element should be descriptive of the type of vocabulary
used (e.g., expertVocabulary vs. noviceVocabulary or English vs.
Greek).

source A name of another content element containing the source and
(see Section 5.2.2) | mode="merge-children" attributes or a URI whose target is
another content element. Allows this content element to include
the children (i.e., property elements) of another content element,
which is named by the source attribute.

mode Either replace or merge-children.

(see Section 5.2.2)
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Example

In the following example, the user interface contains two parts. The class name “button”
suggests that each part be rendered as a button in a graphical user interface. (The style element
[Section 5.6] actually determines how the class called “button” is rendered — it may be rendered
as radio buttons or a voice response.) The button labels are text in one of three languages:
English, German, or a dang English. Thus three content sections are defined, one for each
language. Within each content element one or more property elements are used to provide the
actual litera string that appears in the user interface (e.g., “Yes’ for English but “OK” for slang
English). Finally, note the use of source with the EnglishSlang content element: All property
elements from the English content eement are included but the “affirmativeChoice’ is
overridden.

<structure name="GJ ">
<part class="button” name="affirmati veChoice”/>
<part class="button” name="negati veChoice”/>
</structure>

<content name="English”>
<property part="affirmati veChoi ce” pnane="1|abel " >Yes</ property>
<property part="negati veChoi ce” pnane="1| abel " >No</ pr operty>
</ cont ent >

<cont ent nanme="CGer man” >
<property part="affirmati veChoi ce” pnane="1|abel ”>Ja</ property>
<property part="negati veChoi ce” pname="1 abel " >Nei n</ pr operty>
</ cont ent >

<cont ent name="EnglishSl ang” source="English” node="nerge-children">
<property part="affirmati veChoi ce” pnane="1|abel ”>OK</ property>
</ cont ent >

In the following example, an image and an aternative text string are provided as the content
associated with a user interface part (analogous to an HTML <IMG> tag).

<structure name="GJ ">
<part class="pretty-picture” pnanme="conpany-l|ogo”/>

</structure>
<content nane="defaul t”>
<property part="conpany-| ogo”
pnanme="i mage” >http: //wwv. uim .org/fig.jpg</property>
<property part="conpany-| ogo”

pname="al t-text”>Pi cture of conpany | ogo</property>
</ cont ent >

5.5.1 The property Element
DTD
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<IENTITY % PropertyNane "NMITOKEN' >
<IENTI TY % Part Ref er ence "| DREF" >
<IENTITY % C assRef erence " NMIOKEN'" >

<I ELEMENT property (#PCDATA|ref erence| property|constant)*>
<I ATTLI ST property

pnanme %°r opert yNane, #REQUI RED
part % art Ref erence; #l MPLI ED
cl ass %l assRef erence; #l MPLI ED
operation (set|get) "set">

Description

UIML is designed to be mapped to any device and user interface toolkit, even those not yet
invented. Thus property names are not a part of the UIML specification. Instead, UIML is
extensible in the sense that one can define whatever property names are needed specific for a
particular device and then use those names in any UIML document.  Property names are
specified by the toolkit element (see Section 7.2), which normally contains a source attribute
whose value is the URI of a document defining the property names used for a particular toolkit.
Thus to use UIML one needs both a copy of this specification and a document defining the
property names used in a particular toolkit element.

Given that property names are not defined in this specification, the semantics of a property
element are to set a value for a single property of an interface part or event, or get (return to the
parent element) a single property's value. The vaue for each property element is one of the
following:

1. Assingle UIML element that returns a value. In this case the property element has one
child, which is the element contained in the property element. The semantics of this case
is that the UIML element contained in the property element is evaluated, and the value
returned is the value to which the property is set. In the following example, the label
property of part p is set to whatever the label property isfor part g:

<property part="p" pnane="|abel ">
<property part="q" pnane="|abel" operation="get"/>
</ property>

2. Any character sequence not containing the symbol "<". In this case the property element
has no children, and its body is set to the character sequence. In the following example,
the label property of part p is set to the character string "property part=& quot;gé& quot;":

<property part="p" pname="1|abel ">Wel come, &quot; pil gri m&quot ; </ property>

3. <![CDATA[...]]=, where "..." is any character sequence not containing "]]>". In this
case the property element has no children, and its body is set to the character sequence

". CDATA is part of XML, and specifies that the enclosed character string is to be
inserted as the body of the parent element and not parsed for XML tags. In the following
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example, the label property of part p is set to the character string '<property part="q"
pname="label" operation="get"/>".

<property part="p" pnane="I| abel "><![ CDATA[ <property part="q"
pnane="| abel " operation="get"/>]]></property>

(The above UIML fragment is actually a single line, but may be reproduced in this

document as two lines.)

In the cases 2 and 3 above, the character sequence can be any valid XML code. This alows
property values with international characters. As with any XML document, new lines and white
space within a property element are preserved by the parser. Thus the following UIML fragment
will set the label to a string that starts with a return character and ends with a return followed by

blank spaces:

<property part="p" pnane="|abel ">
W\l cone, &quot; pil gri nm&quot ;

</ property>

Attributes

part Value must be the name attribute of some part element in the
structure section. Associates this property with that part name.
Each property element must have either a part or aclass, but not
both.

class Vaue must be the class attribute of some part element in the

(see Section 5.2.1) structure section. The class attribute associates this property
with al parts from the structure element with that class name.
Each property element must have either a part or aclass, but not
both.

pname Specifies the name of a property.

(see Section 5.2.1)

operation Vaue must be "set" (denoting that property element is setting
the property's value) or "get" (denoting that property element is
returning the property's value). If omitted, the default is"set".

5.5.2 The reference Element

DTD

<! ATTLI ST reference

<IENTI TY % Const ant Ref er ence " NMTOKEN" >
<! ELEMENT r ef erence EMPTY>

nanme % Const ant Ref erence; #REQUI RED>
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Description

Informally, a reference may be thought of as a property-get operation, where the "property"” to be
returned is the body of a constant element defined in a content element whose name attribute
matches the name attribute of the reference element.

There are severa uses for references:

= The same text string might be used in two or more places in a UIML document. In this
case a constant element can be defined containing the string, and in each place where the
string is required (e.g., as values of properties) a reference element can be used so that
the text string only appears once in the UIML document.

= Often an interface part is initialized to contain several text strings, and when an event
later occurs for the part, an equal element tests to see which text string the user selected
in triggering the event. (For example, lists and choices in Java AWT contain multiple
text items.) In this case, a constant element can be defined in the content section, then
the part's values can be initidized in the style section using a set property eement
containing a reference element as its value. In the action-list element the rule element
handling events for the part can test whether the item selected corresponded to the
constant element by using a reference element. An example of this appears in Section
3.1

The semantics of a reference element is to replace the element with the constant element

whose name attribute matches the name attribute of the reference dlement. If no such dement
exists, then the UIML document contains an error.

Attributes

name Required. The name must match that of a name attribute in some
(see Section 5.2.1) | constant element.

5.6 The style Element

DTD
<IENTITY % Styl eNane " NMTOKEN' >
<IENTI TY % URI or NanmeRef er ence " CDATA" >
<IENTI TY % Sour ceMbdes "(repl ace| nerge-children)">

<l ELEMENT styl e (property+)>
<I ATTLI ST style

nane %5t yl eNane; "defaul t"
source %JRI or NaneRef erence; #l MPLI ED
node %Sour ceModes; "repl ace">
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Description

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

However, the style element in UIML documents normally contain property elements that set two
properties that are at the heart of achieving device-independence: rendering and event.
(Property elements are described in Section 5.6.1.)

= The rendering property specifies the name of a widget in the target user interface toolkit
to which the interface part is mapped. This allows an interface part to be rendered as a
java.awt.Button in Java by a device supporting Java and as the <INPUT> tag in HTML
by aWeb browser.

= The event property specifies the name of an event for a widget in the target toolkit. This
allows a UIML author to use generic event names in the action-list element, then map
them to toolkit-specific events in the style element. For example, the event property
might map an event named “ Selection” in the action-list element to the OnClick event in
WML’s OPTION tag or aMouseDown event in a GUI toolkit.

If an interface part is required for a particular toolkit, but the UIML document contains no
rendering property for that part, then the interface cannot be rendered. Thisis also true for event
properties.

There must be at least one style element, and there may be more than one. Thereis at least one
style element for each toolkit to which the UIML document will be mapped. For a given toolkit,
there may be multiple style elements serving a variety of purposes. to generate different
interface presentations for accessibility, to support a family of similar but not identical devices
(e.g., 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.

Attributes
name The name for style element should be descriptive of its intended use
(see Section 5.2.1) | (e.g., “PC800x600", “ Speech”, “NTSCforChild").
source A name of another style element containing the source and

(see Section 5.2.2) | mode="merge-children” attributes or a URL whose target is
another style element. Allows this style element to include the
children (i.e., property elements) of another style element, which is
named by the source attribute. This achieves cascading of styles.

mode Either replace or merge-children.
(see Section 5.2.2)
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Example
<styl e nane="G aphi cal ” source="Si npl " node="nerge-chil dren">
<property class="cl” pnanme="font” >Comi c</ property>
<property part="nl" pnane="si ze” >100</ property>
<property part="nl" pname="renderi ng” >j ava.aw . Button</property>
<property part="eventl” pnanme="event” >mouseOver </ property>
</style>

<styl e nane="Si npl e” >
<property class="cl” pnanme="col or” >white</property>
<property part="nl" pnanme="col or” >white</property>
</style>

5.6.1 The property Element

DTD
<IENTITY % PropertyNamne "NMITOKEN' >
<IENTI TY % Part Ref er ence "| DREF" >
<IENTITY % C assRef erence " NMIOKEN'" >

<I ELEMENT property (#PCDATA|ref erence| property|constant)*>
<I ATTLI ST property

pnanme %°r opert yNane, #REQUI RED
part % art Ref erence; #l MPLI ED
cl ass %l assRef erence; #l MPLI ED
operation (set|get) "set">

Description

The property element specifies a value for a single style property of an interface part. The name
of the style property (in the set or get attribute) resolves to a toolkit-specific name through the
toolkit-peers element (see Section 7).

See Section 5.5.1 for further information.

Attributes

See the "Attributes" sectionin 5.5.1.

5.7 The action-list Element
DTD
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<IENTITY % Styl eNane " NMTOKEN' >
<IENTI TY % URI or NaneRef er ence " CDATA" >
<IENTI TY % Sour ceMbdes "(repl ace| nerge-children)">

<l ELEMENT action-list (rule+)>
<I ATTLI ST action-1li st

nane %5t yl eNane; "defaul t"
source %JRI or NaneRef erence; #| MPLI ED
node %Sour ceModes; "repl ace">

Description

The action-list element lists what actions can happen while the user interface is executing. The
action-list element specifies what actions to take when an event is fired while the user interface
isexecuting. The action-list element is responsible for the following behavior:

1. Assgnavaueto apart’s property. The value can be any of the following:
a aconstant value
b. thevalue of aproperty of some part
c. thereturn value of acall to afunction in ascript or in externa application logic

2. Cdl afunction in ascript or externa application logic. Each argument to the function can be
any of the following:
a. aconstant
b. thevalue of aproperty of some part
c. thereturn value of afunction call

3. Fire one or more other events

4. Load another UIML document and update the user interface based on the content of that
document.

The actions-list element contains one or more rules. Each rule contains a condition and a
corresponding action element. The condition is either the name of an event or a Boolean
expression. The semantics is that whenever the event fires or the Boolean expression in the
condition evaluates to true, then the action element is executed. (The only Boolean expression
defined in the DTD for UIML2.0 is equality of an event and a constant.) The use of the terms
rule, condition, and action are motivated by condition-action pairs used in rule-based languages.
The use of rules is reflective of the viewpoint that markup languages are declarative languages,
and in that spirit it is appropriate to declare that whenever certain conditions are true during the
lifetime of the interface, certain actions will be executed.

The action element contains one or more subelements that are executed in the order given in the

UIML document. Each subelement can be either a property element to set a property of an
element or acall element, which calls afunction in a script or in external application logic.
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name
(see Section 5.2.1)

The name for the action-list element should be descriptive of the
type of platform the actions are used with (e.g., “Java’ or “voice’).
A mechanism outside of the scope of this specification can provide
a name, and action-list elements matching that name are used, and
al other action-list elements are ignored.

source
(see Section 5.2.2)

A name of another action-list element containing the source and
mode="merge-children" attributes or a URL whose target is
another action-list element. Allows this action-list element to
include the children (i.e, event elements) of another action-list
element, which is named by the source attribute.

mode
(see Section 5.2.2)

Either replace or merge-children.

Examplel (Case 1a)

Note: These examples use the elements rule, condition, equal, event, action, and call. These are
discussed in subsequent sections.

The following UIML fragment will change the color of a user interface part to blue each time an
event called “buttonEvent” is clicked. The rule element contains a condition element. The
condition element says that whenever the event called ButtonSelected fires for Button bl,
execute the list of elements in the body of the action element. The action element contains one
subelement, which sets the color property of button bl to the color blue.

<structure nane="defaul t”>

<part class="Button” name="bl"/>

</ structure>
<action-list>

<rul e>

<condi ti on>

<event class="ButtonSel ected” part="b1">

</ condi tion>

<acti on>

<property part="bl” pname="col or”/ >bl ue</ property>

</ action>
</rul e>

</action-|list>

Example 2 (Case 1b)
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Thisis a variation of Example 1. Suppose that whenever button bl is clicked, we want the font
size of bl's label to be changed to whatever the current font size is of the label on button b2.
The UIML required expresses the idea that “b1’s font size = b2'sfont size”.

<action-list>
<rul e>
<condi ti on>
<event class="ButtonSel ected” part="b1">
</ condition>
<acti on>
<property part="bl” pname=“font-size”>
<property part="b2" pnanme="font-size” operation="get"/>
</ property>
</ action>
</rul e>

</action-1ist>
The element <property part="b2" name="font-size" operation="get"/> in the above example

returns the value of part b2's font-size attribute. By enclosing this in the corresponding property
element for part bl, part bl'sfont sizeis set accordingly.

The default value of attribute operation is "set", which is why our previous examples of the
property tag had no operation attribute. So an equivaent way to write the above UIML
fragment isthis:.

<property part="bl” pname="“font-size” operation="set">
<property part="b2" pnanme="font-size” operation="get"/>
</ property>

Example 3 (Case 1b)

Besides properties, an event element can also set the content of an interface part. The following
example sets the text label on button bl to the text label on button b2.

<action-list nane="ex1l”>

<rul e>
<condi ti on><event cl ass="buttonEvent” part="b1"/></condition>
<acti on>

<property part="bl” pnane="content”>
<property part="b2" pnanme="content” operation="get"/>
</ property>
</ action>
</rul e>
</action-list>

Example 4 (Case 1b)
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So far we considered a simple interface part, a button, which usualy only has one property in
most toolkits (e.g., representing the button being pressed). Events often have multiple properties.
For example, the event generated by pushing a mouse button down could have properties for the
x and y coordinates of the pointer when the mouse was pressed. The following UIML fragment
displays the mouse's x-coordinate in a text area when the button is pressed. This UIML fragment
illustrates the use of the name attribute (set to "m1") for an event element (a mouse event), which
is later referenced in a property element within the corresponding action element. (The scope of
an event names is limited to the rule eement in which the event element occurs that defines the
name.)

<action-list>
<rul e>
<condi ti on>
<event cl ass="MuseDown" part="Franmel" nane="ml">
</ condition>
<acti on>
<property part="textarea" pnane="val ue">
<property event="nl" pnanme="x" operation="get"/>
</ property>
</ action>
</rul e>
<action-list>

In the example above, whenever the frame component recelves a mouse down event, the x
coordinate of the mouse event is displayed in the interface part called textarea.

Example 5 (Case 2a)

Besides setting properties and content, an action element can also contain a call element, which
invokes a function in the application logic. The following example calls a function identified as
Appl.back2.m3, which is the method named m3 in the object named back2 in the externa
program named Appl. The function has one parameter, which is the number five. The meaning
of such a dotted string is defined in the object element, which is contained in the logic element
(see Section 6.1). Each parameter in a function call has a name (e.g., p in the example below),
which is defined in the object element.

<action-list name="ex1">
<rul e>
<condi ti on>
<event class="ButtonSel ected” part="b1">
</condition>
<action>
<cal | function="Appl. back2. nB">
<par am nane="p” >5</ par an®»

</call>
</ action>
</rul e>

</action-|ist>
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Example 6 (Case 2b)

The value of a parameter passed to a function does not have to be fixed (e.g., “5” in the previous
example). Instead, it can be the value of a property of some interface part. For example,
suppose whenever Appl.back2.m3 was called we wanted its parameter to be the current value of
the width of user interface part nl. This can be accomplished by modifying the previous
example as follows:

<acti on>
<cal | function="Appl. back2. nB">
<par am name="p4” >
<property part="nl" pname="w dth” operation="get"/>
</ par ane
</call>
</ action>

Alternately, the parameter to Appl.back2.m3 might be the content of a user interface part.
Perhaps the interface contains a part named “textfield” that is a field in which the application
user types his or her name. That name can be used as the parameter to Appl.back2.me as
follows:

<acti on>
<cal | function="Appl. back2. nB">
<par am name="p4” >
<property part="textfield” pnane="content” operation="get"/>
</ par ane
</call>
</ action>

Example 7 (Case 1c and 2c)

Besides setting properties and calling a function, an event can also set an interface part property
to the return value of a function. The following action element sets the color property of a
button named b1 to the return value of afunction call Appl.backl.m3(S1.func()) when the button
IS pressed:

<rul e>
<condi ti on>
<event class="ButtonSel ected” part="b1">
</ condition>
<acti on>
<property part="bl” pnanme="col or”>
<cal | function="Appl. backl. nB">
<par am name="p3” >
<cal | function="S1.func"/>
</ par ane
</call>
</ property>
</ action>
</rul e>

UIT, Inc. Page 34 8/1/99



UIML 2.0 Language Reference

Example 8 (Case 3)

Whenever an event element is the child of an action element, then executing the action element
fires the child event. The following example illustrates how one event can fire another event.
Whenever button b1 is clicked, the action taken is the same as if button b2 was clicked.

<structure nane="defaul t”>

<part class="Button” name="bl"/>
<part class="Button” name="b2"/>

</structure>
<action-list nane="ex1l”>
<rul e>
<condi ti on>

<event class="ButtonSel ected" part="b1"/>
</ condition>

<acti on>
<! -- executed when bl is clicked -->
<event class="ButtonSel ected” part="b2"/>
</ action>
</rul e>
<rul e>

<condi ti on>
<event class="ButtonSel ected" part="b2">
</ condi tion>
<acti on>
<! -- executed whenever bl or b2 is clicked -->

</ action>
</rul e>

</action-|ist>

It may seem at first that this code creates an infinite loop, with button bl pressing button b2,
which presses bl again, and so forth. This is not the case, because pressing button bl doesn't
press button b2. Rather, pressing button bl fires the event associated with button b2.

Example 9

This example illustrates a condition element that is a Boolean expression testing for equality of
two values. In this example the user interface contains a list box named Colors whose content is
the colors red and blue. The action element is executed if the user clicks on the color red.

<structure>

<part class="List" nane="Col ors"/ >
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</structure>

<action-list>
<rul e>
<condi ti on>
<equal >
<event part="Col ors" class="LSel ected"
pname="item sel ected"/ >
<const ant >r ed</ const ant >
</ equal >
</ condi tion>
<acti on>
<!-- Execute sone action if user clicks on red. -->
</ action>
</rul e>
</action-|ist>

The item-selected property of the Lselected event returns the text of the value the user clicked on
in the list (e.g., "red"). The constant element returns the text "red". The equals eement
compares the two strings, and finds that they are identical, which causes the condition element to
be satisfied. This then causes the action element's children to be executed.

Example 10

This example simply shows that the body of an action element can be empty, in which case an
event isignored.

<action-list>
<rul e>
<condi ti on>
<event class="ButtonSel ect">
</ condi tion>
<acti on>
<l-- ignore all ButtonSel ect events -->
</ action>
</rul e>
</action-|ist>

5.7.1 The rule Element
DTD

| <TELEMENT rul e (condition, action)>

Description

The rule eement defines a binding between a condition element and an action eement.
Whenever the condition element within the rule is satisfied, then the property changes, function
cals, and event firings listed in the children of the action element are performed. See Section
5.7 for an example and further explanation.
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Attributes

None.

5.7.2 The condition Element

DTD

| < ELEMENT condi tion (equal | event)>

Description

The condition element contains as a child either an event element or a Boolean expression. The
action element associated with this condition by the parent rule element is executed whenever
either the event named in the event element fires or the Boolean expression evaluates to true.
See Section 5.7 for an example and further explanation.

The following rules address the situation when more than one condition might match an event.
The rules diminate the possibility that multiple conditions may be simultaneoudy satisfied
(assuming that in the platform events are fired sequentially):

A UIML document contains an error if it contains two condition elements whose event
elements both have a class and a part attribute, and the class attribute of both event
elementsisidentical, and the part attribute of both event elementsisidentical.

For example, the UIML document containing the following fragment contains this error:

<rul e>
<condi ti on><event cl ass="ButtonSel ect" part="p"/></condition>
<action>...</action>

</rul e>

<rul e>
<condi ti on><event cl ass="ButtonSel ect" part="p"/></condition>

<action>...</action>
</rul e>

A UIML document contains an error if it contains two condition € ements whose event
elements both have a class attribute and do not have a part attribute, and the class
attribute of both event elementsisidentical.

For example, the UIML document containing the following fragment contains an error:

<rul e>
<condi ti on><event cl ass="ButtonSel ect"/></condition>
<action>...</action>

</rul e>

<rul e>
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<condi ti on><event cl ass="ButtonSel ect"/></condition>
<action>...</action>
</rul e>

Suppose a UIML document contains two condition elements whose event elements both
have a class attribute and only one event element has a part attribute (say with value p),
and the class attribute of both event elements is identical (say the value is c). Whenever
an event of class ¢ occurs for part p, only the condition element containing the part
attribute will be evaluated.

Consider this example:

<rul e>
<condi ti on><event cl ass="ButtonSel ect"/></condition>
<action><property part="x" pnane="prop">0</property></action>
</rul e>
<rul e>
<condi ti on><event cl ass="ButtonSel ect" part="bl"/></condition>

<action><property part="x" pnane="prop">1</property></action>
</rul e>

Whenever button b1 is clicked, property prop is set to 1 (and not to 0).

Attributes

None.

5.7.3 The equal Element
DTD

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

Description

The equal element is a Boolean expression with value true or false. Every equal element must
have exactly two children. One must be an event element with a property attribute. The other
must be a constant, property (with attribute operation="get"), or reference element. The
semantics of equal are as follows. Whenever (a) the event named in the event element fires and
(b) the value of the element property named in the event tag equals the result of evaluating the
constant, property, or reference element, then the equal element has value true. Otherwise the
equal element has value false.

Attributes

None.
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5.7.4 The reference Element

See Section 5.5.2.

5.7.5 The event Element

DTD
<IENTI TY % Event Name " NMIOKEN'" >
<IENTI TY % Part Ref er ence "| DREF" >
<IENTITY % PropertyNane "NMIOKEN' >
<IENTITY % C assRef erence " NMTOKEN' >
<IENTI TY % NaneRef er ence " NMTOKEN" >

<I ELEMENT event EMPTY>

<! ATTLI ST event
name %Event Nane; #| MPLI ED
part % art Ref erence; #l MPLI ED
pnanme %°r oper t yNane, #| MPLI ED
cl ass % assRef erence; #REQUI RED
maps-to 9MNaneRef erence; #l MPLI ED>

Description

The event element is used in three contexts:

As the child of a condition element. In this case the class attribute is mandatory, the part
attribute is optional, and all other attributes are illegal. The semantics are that the parent
condition is satisfied whenever an event occurs matching the class and optiona part
specified.

As the child of an equal element. In this case the class, property, and hame elements are
mandatory, and all other attributes are illegal. The semantics is that the event element
returns a value to the parent equal element. That value is the value of the property
specified for the event which occurred for the named part.

As the child of an action element. In this case the class and part attributes are
mandatory. The semantics are that an event of the named class is fired for the named
part.

Event Names

One of the powerful aspects of UIML is the naming of events. In a conventional language (e.g.,
Javascript) 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 several different
platforms. An interface part p might be a button on platform 1 or a menuitem on platform 2.
Therefore the event element for part p specifies a class attribute that can be set to whatever the
UIML author wishes (e.g., ButtonOrMenuSelection). The style element in the UIML document
then maps that name to a platform-specific name. In this case there would be style elements with
two different names:
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<style name="Platforml">...</style>
<style name="Pl atfornm">...</styl e>

The style element then maps the generic name (e.g., ButtonOrMenuSelected) to a button
selection in platform 1 and a menu item selection in platform 2 using the rendering property:

<styl e name="Pl at f or mL." >

<property class="But
<styl e>

tonOr MenuSel ect ed" pname="renderi ng" >ButtonSel ect ed</ property>

Recall that the values of rendering properties are defined in the toolkit element (which as
mentioned is not normally written by a UIML author).

Attributes

name Optional. Each event is uniquely referenced, within an interface

(see Section 5.2.1) | description, by the name attribute. The event may have properties
(e.g., the x and y position of the pointer for a mouse event), and the
name attribute of can be given to a property element to use the
event properties.

part Optional. Name of an interface element that this event element
corresponds to.

pname Optional. Name of an event property that is returned by this
element.

class Mandatory. The class parameter resolves the event at rendering

(see Section 5.2.1) | timeto a Ul event through the style element.

maps-to Not used. (Used only when event element is contained in a toolkit
element — see Section 7.2)

5.7.6 The action Element

DTD

|<!ELENENT action (property|event|edit)+>

Description

If the condition element associated with the action element is satisfied, then each child of the
action element is executed in an in-order traversal of the current XML document tree rooted at

the action e ement.

Attributes
None.
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5.7.7 The property Element

DTD
<IENTITY % PropertyNamne "NMITOKEN' >
<IENTITY % Part Ref er ence "| DREF" >
<IENTITY % C assRef erence " NMIOKEN'" >

<I ELEMENT property (#PCDATA|ref erence| property|constant)*>
<I ATTLI ST property

pnanme %°r oper t yNane, #REQUI RED
part % art Ref erence; #l MPLI ED
cl ass %l assRef erence; #l MPLI ED
operation (set|get) "set">

Description

When a property element is a child of an action element, it must have the attribute
operation="set" (or the operation attribute must be absent, in which case the default value is
"set".).

The semantics of property in this case are as follows. The grandparent of the property element is
arule element. The rule element must contain a condition element as a child. If that condition
element is satisfied, then the property element is executed, which results in setting the named
property of the named part to the property element's value.

See Section 5.5.1 for further information.
Attributes

See Section 5.5.1.

5.7.8 The call Element
DTD

<IENTI TY % Functi onNane " NMTOKEN" >

<l ELEMENT cal |l (param *>
<! ATTLI ST cal |
function %-uncti onNane; #REQUI RED>

Description

Invokes a function in a script or the external application logic. See Section 5.7 for an example
and further explanation.
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function

The name of afunctionto call. The syntax of the function attribute
valueis“ Application.Object.Function”, " Application.Function”, or
“Script.Function”. The name must be defined by an application or
script element within the logic element.

5.7.9 The param Element

DTD
<IENTI TY % Nane " NMTOKEN' >
<IENTITY % URI or NaneRef er ence " CDATA" >
<IENTI TY % Sour ceMbdes "(repl ace| nerge-children)">

nanme

<! ELEMENT param (property|call)*>
<I ATTLI ST param
%Name; #REQUI RED

sour ce %JRI or NaneRef er ence; #l MPLI ED

node

%Sour ceModes; "repl ace">

The param element specifies the parameters to a function called by the call element. The body
of the param element is the value associated with the parameter whose name is given by the

name attribute.

See Section 5.7 for an example and further explanation.

Attributes
name The name of the parameter. Note that parameters are not matched
(see Section 5.2.1) | by position but by name.

5.7.10 The edit Element

DTD
<IENTI TY % NaneRef erence "NMIOKEN' >
<IENTI TY % URI or NanmeRef er ence " CDATA" >
<IENTI TY % Sour ceMbdes "(repl ace| nerge-children)">
<l ELEMENT edit EMPTY>
<I ATTLI ST edit
el enent %NaneRef er ence; #REQUI RED
name NaneRef er ence; #REQUI RED
source %JRI or NaneRef erence; #l MPLI ED
node %Sour ceModes; "repl ace">
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Description

The action can dynamicaly modify the UIML document using the edit element. For example,
the following UIML fragment loads a URI containing a new user interface part (e.g., a window)
when DisplayButton is clicked.

The UIML fragment contains a structure element named PC. That structure contains a window
caled MainWindow, which in turn contains a button called DisplayButton. The action element
performed when the button is clicked does two things. First it performs the edit element, which
causes a new window to pop up on the screen, and then it performs a property element that
causes MainWindow to disappear from view.

<structure nane="PC'>

<part class="Frame" nanme="Mii nW ndow'>
<part class="Button" name="Di spl ayButton">

<action-list>
<rul es>
<condi ti on>
<event cl ass="BSel ected"/>
</ condition>
<action>
<edit el enent="structure" name="PC
source="fil e:// Secondar yW ndow. ui "
node="rmer ge-chi l dren"/ >
<property part="Mi nWndow' pnane="vi si bl e">f al se</ property>
</ action>
</ rul es>
</action-list>

</ part>
</ part>

</structure>

The edit element modifies the current representation of the UIML document as an XML tree.
The element and name attributes identify what node of the tree is to be modified. In this case it
is the entire structure element named PC (which includes the edit tag itself as a descendant!).
The remaining attributes, source and mode="merge-children”, defines how the node is to be
modified: in this case, a new child will be added to the structure element. (The alternative to the
mode="merge-children™ attribute is mode="replace", in which case the attribute's value is a URI
and the root tree specified by the URI replaces the node.) The new child added is the tree

contained in file SecondaryWindow.ui.  Suppose that SecondaryWindow.ui contains the
following:

<part cl ass="Frane" nanme="Secondar yW ndow' >
</ part>

After completion of performing the edit element, the UIML document has the following
structure:
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<structure name="PC'>
<part class="Franme" nane="Mi nW ndow'>

</ part>

<part class="Frane" nane="Secondar yW ndow'>

</ part>
</ structure>

Note that the semantics of
structure element.

add are to insert the new child after the previous children of the

Attributes

element Mandatory. Value is any element type (if attribute mode="merge-
children” appears) or any element type that is defined to have a
non-empty body (if attribute mode="replace" appears).

name Mandatory. Value is the name attribute of an element specified by

(see Section 5.2.1) | the element attribute.

source Name of URI.

(see Section 5.2.2)

mode Either "merge-children” or "replace”.

(see Section 5.2.2)

See Section 8.1 for additional information.
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6 Application Logic

The logic element describes how the user interface interacts with the underlying logic that
implements the functionality manifested through the interface. The underlying logic might be
implemented by middleware in a three tier application, 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 user interface, by some combination of these (e.g., to
check for validity of data entered by an end user into a user interface and then object methods are
caled), or in other ways.

Thus the logic element acts as the glue between a user interface described in UIML and other
code. The logic element also permits scripting in a language of the author's choice to be used
with a user interface.

6.1 The logic Element
DTD

| <L ELEMENT 1 ogi ¢ (obj ect) +>

Description

The logic element describes the calling conventions for functions in application logic that the
user interface 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.

Attributes

None.

Example

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

<l ogi c>

<obj ect name="backl" type="application/java”
maps-to="org. ui M . exanpl e. myC ass” >

<function nane="ml" maps-to="nyfunction”>
<par am nane="pl”/>
<par am nane="p2" />

</function>
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<function nane="nR2" maps-to="nR">
<returns name="r1"/>
</ function>

<function nane="master" maps-to="nB">
<par am nane="p3"/>
<returns nane="r2"/>

</function>

</ obj ect >

<obj ect name="back2” maps-to="org.uimn .exanple.nyd assl”>
<function nane="nB8" maps-to="nm">
<par am nane="p4" />
</function>
</ obj ect >

<obj ect name="S1” type="application/ecnascript">

<function nane="ml" nmaps-to="Cube”>
<par am nane="i"/>
<returns name="result"/>

</ function>

<scri pt ><! [ CDATA

Cube(int i) {
return i*i*i;

}

1]1></script>
</ obj ect >

<obj ect name="S2” type="application/x-javascri pt
maps-to="http://sonmewhere/ vb”/>
<function nane="ml01” maps-to="f2">
<par am nane="p5”/ >
</function>

</l ogi c>

6.2 The object Element
DTD
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<! ATTLI ST obj ect
name
type
nmaps-to
source
node

<IENTITY % Nane " NMTOKEN' >

<IENTITY % M METype " CDATA" >

<IENTITY % (bj ect Ref erence " CDATA" >

<IENTITY % URI or NaneRef er ence " CDATA" >

<IENTI TY % Sour ceMbdes "(repl ace| nerge-children)">

<I ELEMENT obj ect (function*, script?)>

%Nane; #REQUI RED
%M METYpe; #REQUI RED
% bj ect Ref er ence; #1 MPLI ED
%JRI or NaneRef er ence; #| MPLI ED
%Sour ceModes; "repl ace">

Description

The object element binds a name used in call elements elsewhere in the interface to an object
that is part of the application logic. The object contains functions invoked by the call elements.

The object element's attributes specify the name that is being bound, a MIME type of the
language in which the object is written, and a way to locate the object. The object location is
specified in exactly one of the following ways:

In the maps-to attribute of the object element: In this case the value of the attribute is
either aURI of the location of the object or a class name.

By a child element of object that is called script: In this case the object must be a script
in some scripting language that contains one or more functions. The script itself appears
inside the script el ement.

Attributes

name
(see Section 5.2.1)

An identifier used in call elements to refer to an object that
implements the functions described in child function elements.

type

A MIME type designating the language in which functions in the
body of the object element are implemented. The names are
defined outside the scope of this specification.

maps-to

Contains a URI or class name. This name is used to locate the
object that implements the functions described in child function
elements. For example, if maps-to isa URI, it might be the location
of afunction in a scripting language or a Java RMI registry. If the
maps-to attribute is a class name (e.g., the UIML document and the
needed objects are packaged into a stand-alone program), then it
might use the dotted notation used in Java.

source

Optional, but only alowed if object has a body. If present, the
body of the object element must be empty. Source's valueis a URI
of a UIML fragment that is inserted as the child of the object
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e ement.

mode Optional, but only alowed if object has a body. Either "merge-
(see Section 5.2.2) | children” or "replace”.

6.2.1 The function Element

DTD
<IENTI TY % Functi onNane "NMITOKEN' >
<IENTITY % URI or NaneRef er ence " CDATA" >
<IENTI TY % Sour ceMbdes "(repl ace| nerge-children)">

<l ELEMENT function (parant, returns?)>
<! ATTLI ST function

name %-unct i onNarre; #REQUI RED
maps-to %-uncti onNane; #REQUI RED
source %JRI or NaneRef erence; #l MPLI ED
node %Sour ceModes; "repl ace">

Description

The function element describes a function in the externa application logic in terms of its optional
formal parameters and optional return value.

Attributes

name An identifier used in the interface element to refer to the function.

(see Section 5.2.1)

maps-to Contains the function name that is used in the application logic.

source Optional, but only allowed if function has a body. If present, the
body of the function element must be empty. Source's vaue is a
URI of aUIML fragment that is inserted as the child of the function
element.

mode Optional, but only alowed if function has a body. Either "merge-

(see Section 5.2.2) | children” or "replace”.
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6.2.2 The param Element

DTD
<IENTI TY % Nane " NMTOKEN' >
<IENTITY % URI or NaneRef er ence " CDATA" >
<IENTI TY % Sour ceMbdes "(repl ace| nerge-children)">

<l ELEMENT param (property|call)*>
<I ATTLI ST param

name YNane; #REQUI RED
sour ce %JRI or NanmeRef erence; #| MPLI ED
node %Sour ceModes; "repl ace">

Description

Describes a single formal parameter of the function described by the parent function element.
Note that all parameters are character strings. 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 elements within the function element is significant. This order must
correspond to the order in which the parameters were originally declared in the externa
application.

The matching of parameters with the call element (elsewhere in the user interface) to the
parameters in the function element is done by name and not by position (thus they can be listed
in any order in the call element).

Attributes

name A named used for the parameter in call elements.

(see Section 5.2.1)

source Optional, but only alowed if param has a body. If present, the
body of the param element must be empty. Source's valueis a URI
of a UIML fragment that is inserted as the child of the param
element.

mode Optional, but only alowed if param has a body. Either "merge-

(see Section 5.2.2) | children” or "replace”.

6.2.3 The returns Element

DTD
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<IENTITY % Name " NMIOKEN' >

<! ELEMENT returns EMPTY>
<l ATTLI ST returns
name YNane; #| MPLI ED>

Description
The parent of a returns element is a function element. The function element describes some

function, say f. The returns element if present declares that f does indeed return a value, and the
returns element defines a name for the return value of f. All return values are character strings.

Attributes

name (see Section 5.2.1) | Identifier used in the interface element to refer to the return
value of the function corresponding to the function element
that is the parent of the returns element.

6.2.4 The script Element
DTD

[ <UELEMENT script (#PCDATA) >

Description

The script element contains a program written in the scripting language identified by the parent
object element's type attribute.

Attributes

None.
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7 Mapping Property and Event Names to Toolkits

7.1 The toolkit-peers Element
DTD

| <I ELEMENT tool ki t-peers (toolkit+)>

Description

In UIML, al the device and toolkit information is isolated in the toolkit-peers element. This
information is used by a UIML rendering engine to resolve all the names from the style and event
elements into actual widgets, functions, and events.

Normally a UIML author does not write toolkit elements, but smply includes existing ones like
this:

<t ool ki t - peer s>
<tool kit nanme="j ava"
source="http://uinm.org/tool kits/Java20Sw ng. ui "/ >
<tool kit name="wmr " source="http://uim.org/tool kits/wr.ui"/>
</tool kit-peers>

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

An implementation of a rendering engine may omit reading the toolkit element to reduce the
execution time of and mitigate the effect of network delays upon rendering time. Instead, the
engine might cache copies of the toolkit files for the toolkits that it supports (e.g.,
Java20Swing.ui in the example above). Alternatively, the toolkit element’s information might be
hard-wired into the rendering engine, so that the engine does not even have to spend time reading
and processing the information.

Attributes

None.

Example

The following example illustrates what goes into a toolkit element. As stated earlier, a UIML
author normally does not write toolkit elements.

<t ool ki t - peer s>
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<wi dget name="Button” maps-to="java.aw . Button”>
<property-nmet hod name="content” set-nethod="set Text”/>
<property-met hod name="col or” set - met hod="set Col or”

</ wi dget >

get - net hod="get Col or”/ >

<event nane="nouseOver” maps-to="java. aw .event. MouseOver”/>

</tool kit>

<tool kit name="wm ">

</tool kit>
</tool kit-peers>

7.2 The toolkit Element

DTD
<IENTITY % Tool ki t Nane " NMTOKEN' >
<IENTI TY % URI or NanmeRef er ence " CDATA" >
<IENTI TY % Sour ceMbdes "(repl ace| nerge-children)">

<! ELEMENT t ool Ki t
<! ATTLI ST tool ki t

(wi dget | event) *>

name % ool ki t Nane; #REQUI RED
source %JRI or NaneRef erence; #| MPLI ED
node %Sour ceModes; "repl ace">

Description

The toolkit element provides information about a single user interface toolkit (defined in Section
1.2). It describes the different widgets (which are used to render parts) and events (that are
generated during the course of application execution).

It is possible to have multiple UIML toolkit elements for the same user interface toolkit. Ul
designers can create their own Ul vocabulary and then map it to the underlying toolkit. See
Section 1 for more comments on this perspective.

Attributes
name Each toolkit element is identifies by name. The name should be
(see Section 5.2.1) | descriptive of the user interface toolkit (e.g., Java, WML, VoxML)
source Optional. If present, the body of the toolkit element must be empty.
Source's value is a URI of a UIML fragment that is inserted as the
child of the toolkit element.
mode Either "merge-children” or "replace”.
(see Section 5.2.2)
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7.2.1 The widget Element

DTD
<IENTI TY % NaneRef er ence " NMIOKEN' >
<IENTI TY % URI or NameRef er ence " CDATA" >
<IENTI TY % Sour ceMbdes "(repl ace| nerge-children)">

<! ELEMENT wi dget

<! ATTLI ST wi dget
name
nmaps-to
source
node

(property-net hod)*>

NaneRef er ence; #REQUI RED
NaneRef er ence; #REQUI RED
%JRI or NaneRef er ence; #l MPLI ED

%Sour ceModes; "repl ace">

The widget element describes a single Ul widget.

Attributes

name A name that is used in a property element in a style element with
‘pname="rendering”’.

maps-to The attribute maps-to names the toolkit class that implements
widget (if toolkit is a library of interface components), or possibly
the tag name that widget maps to (if toolkit is another markup
language).

source Optional, but only alowed if widget has a body. If present, the
body of the widget element must be empty. Source'svaueisa URI
of a UIML fragment that is inserted as the child of the widget
element.

mode Optional, but only alowed if widget has a body. Either "merge-

(see Section 5.2.2) | children” or "replace”.

7.2.2 The property-method Element

DTD

nanme

source
node

<IENTI TY % NaneRef er ence " NMIOKEN' >

<IENTI TY % Functi onNane " NMIOKEN' >

<IENTI TY % URI or NameRef er ence " CDATA" >

<IENTI TY % Sour ceMbdes "(repl ace| nerge-children)">

<I ELEMENT property-nmet hod (#PCDATA| property|call)*>
<I ATTLI ST property-met hod

YNanmeRef er ence; #| MPLI ED

set - met hod %-uncti onNane; #| MPLI ED
get - net hod %-uncti onNane; #1 MPLI ED

%JRI or NaneRef er ence; #l MPLI ED
%Sour ceModes; "repl ace">
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Description

If the toolkit is a markup language, then the set-method and get-method attributes of the
property-method typically map to tag names in the markup language (e.g., CARD in WML, or
INPUT in HTML). If the toolkit is a predefined library of interface components (e.g., the
Microsoft Foundation Classes or Java Swing class libraries), then the set and get attributes map
to class methods or function names in the toolkit's application programming interface.

Attributes
name The name that is used in the style element to render the Ul element
(see Section 5.2.1) | property.
set-method and Name of a set and a get method in the toolkit, respectively. Read-
get-method only properties have only the get-method attribute defined.
source Optional, but only allowed if property-method has a body. If

present, the body of the property-method element must be empty.
Source's value is a URI of a UIML fragment that is inserted as the
child of the property-method element.

mode Optional, but only allowed if property-method has a body. Either
(see Section 5.2.2) | "merge-children” or "replace”.

7.2.3 The event Element

DTD
<IENTI TY % Event Name " NMIOKEN'" >
<IENTI TY % Part Ref er ence " | DREF" >
<IENTITY % PropertyNamne "NMITOKEN' >
<IENTITY % C assRef erence " NMITOKEN' >
<IENTI TY % NaneRef er ence " NMTOKEN" >

<I ELEMENT event EMPTY>

<! ATTLI ST event
name %vent Nane; #| MPLI ED
part % art Ref erence; #l MPLI ED
pnanme %°r opert yNane, #| MPLI ED
cl ass % assRef erence; #REQUI RED
maps-to 9NaneRef erence; #l MPLI ED>

Description

When appearing as a child of a toolkit element, the event element specifies the mapping from an
arbitrary name used within the style element in the interface element to the name of a toolkit
event type. For example, the event class “Selected” might be mapped to the Java toolkit class
“java.awt.event.ActionEvent”.
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Attributes
name The name that is used in the style element to render the Ul event.
(see Section 5.2.1)
class Not used.
(see Section 5.2.1)
maps-to Specifies the toolkit event to which name maps.
pname Not used.
part Not used.
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8 Alternative Organizations for UIML Files

Until now, UIML documents shown have followed a rigid format: appearing in the uiml element
is first the toolkit-peer element, then the interface, then the logic. Alternative document
organizations are possible:

Elements can be ordered differently if desired.

The content, style, and action-list elements can be embedded within the part element.
This makes it easer to write UIML, because al information about an interface part is
centralized where the part is defined.

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

A renderer can start rendering before an entire UIML document is received to reduce
latency for auser in large UIML documents.

The DTD in the Appendix permits these combinations. Refer to the DTD for precise information
on what organizations are legal, and to the examples document [2] for some illustrations of
alternate organizations.

8.1 Splitting a UIML Document into Multiple Files

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

8.1.1.1 Normal XML mechanism
XML dlowsfileincluson asillustrated below:

<?xm version="1.0" encodi ng="1S0O 8859-1"?>

<! DCCTYPE uiml PUBLIC
"-//Universal Interface Technol ogies//U M 2.0//EN'
"http://uim.org/dtd/ U M20.dtd">

<IENTITY tool kit SYSTEM "http://a.comtool kit-java. ui">
<IENTITY parts SYSTEM "parts. ui ">

<IENTITY style SYSTEM "styl e. ui ">

<IENTITY content SYSTEM "content . ui ">

<IENTITY action-list SYSTEM "action-list.ui">

<ui m >

&t ool ki t;

<interface>&parts; &styl e; &ontent; &ction-list;</interface>
</fuim>
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8.1.1.2 Source attribute with Mode="merge-children"

Section 5.2.2 explains and exemplifies how to use the source attribute and mode attribute of
"merge-children” to populate the children of an element with the content of a URI (which could
be a UIML fragment).

8.1.1.3 Source attribute with Mode="replace"

Section 5.2.2.2 explains and exemplifies how to use the source attribute and mode attribute of
"replace” to replace an element with the content of a URI (which could be a UIML fragment).

8.1.1.4 Edit element

Section 5.7.10 explains and exemplifies how to use the edit element, which can add a new child
to an element in the UIML document, or replace an element in the UIML document. The new
child is the content of a URI, which should contain a UIML fragment.
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Appendix — UIML 2.0 Document Type Definition

<?xm version="1.0" encodi ng="US-ASCI | " ?>

<l--
User Interface Markup Language (U M)
Devel oped by:
Uni versal Interface Technol ogies, Inc.
Aut hor s:
Const anti nos Phanouriou (constantinos. phanouri ou@iniversalit.com
Al an L. Batongbacal
Marc Abrans (abranms@niversalit.com
Usage:
<?xm version="1.0" encodi ng="1 SO 8859- 1" standal one="no"?>
<! DOCTYPE uiml PUBLIC
"-//Universal Interface Technol ogies//U M 2.0//EN
“http://ww. uim.org/dtds/uim 20.dtd">
<uim >
<head> ... </head>
<tool kit-peers> ... </toolkit-peers>
<interface> ... </interface>
<logic> ... </logic>
</uim>
Descri pti on:
Thi s DID describes the inplenentation of U M as of 01 August 1999.
Addi tional information may be found at the foll ow ng URL:
http://ww. ui m . org/docs/uim 20/
Change History:
31 Jul 1997 - A Batongbacal (al anlb@niversalit.con)
- further | anguage revisions
24 Jul 1999 - M Abrans (abrans@niversalit.com
- updated to revised | anguage
15 Jul 1999 - C Phanouriou (constantinos. phanouriou@niversalit.con
- first draft
-->
<| - - o o o e e e e e e e e e e e . e e e e Ent | t | @S = oo oo oo oo mmm .- >
<IENTI TY % Appl d "1 D>
<IENTITY % AppNanme " NMTOKEN" >
<IENTITY % Cl assName " NMTOKEN" >
<IENTITY % C assRef erence " NMTOKEN'" >
<IENTI TY % Const ant Name " NMTOKEN" >
<IENTI TY % Const ant Ref erence " NMTOKEN'" >
<IENTITY % Event Nane " NMTOKEN" >
<IENTI TY % Functi onNane " NMTOKEN'" >
<IENTITY % I nterfaceNane " NMTOKEN'" >
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<IENTITY % M METype " CDATA" >
<I ENTI TY % Nane " NMTOKEN'" >
<! ENTI TY % NaneRef erence " NMTOKEN" >
<IENTITY % Obj ect Ref erence " CDATA" >
<IENTITY % Partld "I D>
<IENTITY % Part Ref erence "| DREF" >
<IENTITY % PropertyNane " NMTOKEN'" >
<IENTITY % Scri pt Nanme " NMTOKEN'" >
<IENTITY % Sour ceMbdes "(repl ace| merge-children)">
<IENTITY % St ruct ureNanme "NMIOKEN' >
<IENTITY % Styl eName " NMTOKEN'" >
<IENTITY % Tool ki t Name " NMTOKEN'" >
<IENTITY % URI " CDATA" >
<IENTI TY % URI or NaneRef er ence " CDATA" >
<| - - e —————————— Cont ent 'vbdel S oSS oSSms - - >
<l--
'uid' is the root elenent of a U M. docunent. The current

| anguage version is 2.0.
-->

<! ELEMENT uim (head?, toolkit-peers, interface, |ogic?)>
<IATTLI ST uim
name %Appl d; #1 MPLI ED

ver si on CDATA #FI XED "2.0">
<l--
The 'head' elenent is neant to contain netadata about the U M
docunent. Its content is currently undefined
>

<! ELEMENT head EMPTY>

<I--
The 'tool kit-peers' elenent contains information that defines
how a U M. interface conponent is mapped to the target platfornis
renderi ng technol ogy.

-->

<! ELEMENT tool kit-peers (toolkit+)>

<! ELEMENT tool kit (wi dget|event)*>
<! ATTLI ST tool ki t

name % ool ki t Nane; #REQUI RED
sour ce %JRI or NaneRef er ence; #| VPLI ED
node 9Sour ceModes; "repl ace" >

<! ELEMENT wi dget (property-nethod)*>
<! ATTLI ST wi dget

name oNaneRef er ence; #REQUI RED
maps-t o %NaneRef er ence; #REQUI RED
source 9%JRI or NaneRef er ence; #| MPLI ED

node 9Sour ceModes; "repl ace" >

<! ELEMENT property-nmet hod (#PCDATA| property|call)*>
<! ATTLI ST property-net hod

name 9NaneRef er ence; #| MPLI ED
set - met hod %-uncti onNane; #| MPLI ED
get - met hod %-uncti onNamne; #| MPLI ED
source %JRI or NaneRef er ence; #| MPLI ED
node %Sour ceModes; "repl ace" >
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<! ELEMENT cal | (param *>
<! ATTLI ST cal
function %-uncti onNane; #REQUI RED>

<l--
The 'interface' elenent describes a user interface in terns of

presentation cues, conponent structure and action specifications.
-->

<! ELEMENT interface (structure|(style|content|action-list)*)+>
<I ATTLI ST interface

name % nt er f aceNane; #| MPLI ED
sour ce %JRI or NaneRef er ence; #| VPLI ED
node %Sour ceModes; "repl ace" >
<l--
The 'structure' elenent describes the initial |ogical relationships
bet ween the conponents (i.e., the "part"s) that conprise the user
interface.
-->

<! ELEMENT structure (part+)>
<I ATTLI ST structure

name oSt r uct ur eNane; "defaul t"
sour ce %JRI or NaneRef er ence; #| VPLI ED
node %Sour ceModes; "repl ace" >
<l--
A 'part' elenent describes a conceptually conplete conponent of the
user interface.
>

<! ELEMENT part (part|style|content|action-list)*>
<I ATTLI ST part

name o%Part | d; #REQUI RED
class 9% assNane; #| MPLI ED
sour ce %JRI or NaneRef er ence; #| VPLI ED
node 9Sour ceModes; "repl ace" >
<l--
A 'style' elenment 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

name %St yl eNane; "defaul t"
sour ce %JRI or NaneRef er ence; #| VPLI ED
node %Sour ceModes; "repl ace" >
<l--
A 'property' element is typically used to set a specified
property for sone interface conponent (or alternatively,
a class of interface conponents), using the elenent's
character data content as the value. |[If the 'operation'
attribute is given as "get", the elenent 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|ref erence| property|constant)*>
<I ATTLI ST property
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pnane %Pr oper t yName; #REQUI RED
part o%Part Ref erence; #| VPLI ED
cl ass o%Cl assRef er ence; #| VPLI ED
operation (set]|get) "set">
<l--
A 'reference’ may be thought of as a property-get operation,
where the "property" to be read is a 'constant' el enent defined
in the UM docunent's 'content' section.
-->

<! ELEMENT r ef erence EMPTY>
<! ATTLI ST reference
nane % Const ant Ref erence; #REQUI RED>

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

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

<! ELEMENT content (constant+)>
<I ATTLI ST content

name %St yl eNane; "defaul t"
sour ce %JRI or NaneRef er ence; #| VPLI ED
node 9Sour ceModes; "repl ace" >
<l--
'Constant' elenents may be hierarchically structured
>

<! ELEMENT const ant (#PCDATA| const ant)*>
<I ATTLI ST const ant

name % Const ant Nane; #REQUI RED
sour ce %JRI or NaneRef er ence; #| VPLI ED
node 9Sour ceModes; "repl ace" >
<l--
The 'action-list' element gives one or nore "rule"s that
specifies what 'action' is to be taken whenever an associ at ed
"condi tion' beconmes TRUE.
-->

<! ELEMENT action-list (rule+)>
<! ATTLI ST action-1li st

name %St yl eNane; "defaul t"
sour ce %JRI or NaneRef er ence; #| VPLI ED
node 9Sour ceModes; "repl ace" >

<! ELEMENT rul e (condition, action)>

<I--
At the noment, "rule"s may be associated with two types of
condi tions: (1) whenever sonme expression is equal to sonme other
expression; and (2) whenever sone event is triggered and caught.
-->

<! ELEMENT condition (equal | event)>
<! ELEMENT action (property|event|edit)+>
<! ELEMENT equal (event, (constant|property|reference))>

<! ELEMENT event EMPTY>
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<! ATTLI ST event

nanme 9%Event Nanme; #| MPLI ED
part o%Part Ref erence; #| VPLI ED
pnanme %Pr oper t yNane; #| MPLI ED
cl ass %Cl assRef erence; #REQUI RED
maps-to 9%\ameRef erence; #l MPLI ED>

<! ELEMENT edit EMPTY>

<! ATTLI ST edit
el ement %NaneRef er ence; #REQUI RED
name oNaneRef er ence; #REQUI RED
source 9%JRI or NaneRef er ence; #l MPLI ED
node 9Sour ceModes; "repl ace" >

<l--
The 'l ogic' elenment describes the application upon which the
user interface described by the UM docunent is |ayered, and
how the two are to be connected.

-->

<! ELEMENT | ogi ¢ (object)+>

<l--
An 'object' elenent describes a single object which is part of

the application |ogic.
-->

<! ELEMENT obj ect (function*, script?)>
<! ATTLI ST obj ect

name YNane; #REQUI RED
type %M MVEType; #REQUI RED
maps-t o %bj ect Ref er ence; #1 MPLI ED

source 9%JRI or NaneRef er ence; #| MPLI ED
node 9Sour ceModes; "repl ace" >

<l--
"Function' describes a function that is part of the application |ogic.

A function can have any nunber of formal parameters and a return val ue.
-->

<! ELEMENT function (parant, returns?)>
<I ATTLI ST function

name %-unct i onNane; #REQUI RED
maps-t o %-uncti onName; #REQUI RED
source 9%JRI or NaneRef er ence; #| MPLI ED
node %Sour ceModes; "repl ace" >
<l--
"Parami denotes a single formal or actual paraneter to a function.
>

<! ELEMENT param (property|call)*>

<I ATTLI ST param
name YNane; #REQUI RED
sour ce %JRI or NaneRef er ence; #| VPLI ED
node %Sour ceModes; "repl ace" >

<l--
The 'returns' elenment nmarks the return value of a callable function.
>
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<! ELEMENT returns EMPTY>
<! ATTLI ST returns
name %Nane; #| MPLI ED>

<l--
The 'script' elenent contains data passed to an enbedded scripting
engi ne.

-->

<! ELEMENT scri pt (#PCDATA) >
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