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Abstract

This document presents a description of the architecture, concepts, processing model, and
terminology underlying XForms, the next generation Web forms. Except as noted, it represents
the current consensus of the Working Group.
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"XForms" isW3C's name for a specification of Web forms that can be used with awide variety
of platforms of varying capabilities, for instance, desktop computers, television sets, personal
digital assistants, cell phones, computer peripherals and even paper.

Status of this document

This section describes the status of this document at the time of its publication. Other
documents may super sede this document. The latest status of this document series is maintained
at the W3C.

ThisisaWorking Draft that incorporates new material regarding the XForms Processing
Model. Additionally, this draft includes minor editorial clarifications and changes to highlight
areas where the Working Group desires additional input from outside sources. Interested parties
are encouraged to provide feedback and comments.

This document is aW3C Working Draft for review by W3C members and other interested
parties. It is adraft document and may be updated, replaced, or obsoleted by other documents at
any time. It isinappropriate to use W3C Working Drafts as reference material or to cite them as
other than "work in progress". A list of current public W3C Working Drafts can be found at
http://www.w3.0rg/TR.

This document has been produced as part of the W3C HTML Activity.

Please send detailed comments on this document to www-forms@w3.orq, the public forum for

discussion of W3C's work on Web forms. To subscribe, send an email to
<www-forms-request@w3.org> with the word subscr i be in the subject line (include the

word unsubscr i be if you want to unsubscribe). The archive for thelist is accessible online.
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Copyright Notice

Copyright © 2001World Wide Web Consortium, (M assachusetts I nstitute of Technology,
Institut National de Recherche en Informatique et en Automatique, Keio University). All
Rights Reserved.

This document is published under the W3C Document Copyright Notice and License. Any
bindings within this document are published under the W3C Software Copyright Notice and
License. The software license requires "Notice of any changes or modifications to the W3C

files, including the date changes were made." Consequently, modified versions of the DOM
bindings must document that they do not conform to the W3C standard; in the case of the IDL
binding, the pragma prefix can no longer be ‘w3c.org’; in the case of the Java binding, the
package names can no longer be in the 'org.w3c' package.

W3C Document Copyright Notice and License

Note: Thissection isacopy of the W3C Document Notice and License and could be found at
http://www.w3.org/Consortium/L egal/copyright-documents-19990405.

Copyright © 1994-2001World Wide Web Consortium, (M assachusetts I nstitute of
Technology, Institut National de Recherche en I nfor matique et en Automatique, Keio
University). All Rights Reserved.

http://www.w3.or g/Consortium/L egal/

Public documents on the W3C site are provided by the copyright holders under the following
license. The software or Document Type Definitions (DTDs) associated with W3C
specifications are governed by the Software Notice. By using and/or copying this document, or
the W3C document from which this statement is linked, you (the licensee) agree that you have
read, understood, and will comply with the following terms and conditions:

Permission to use, copy, and distribute the contents of this document, or the W3C document
from which this statement is linked, 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 or URL to the original W3C document.

2. The pre-existing copyright notice of the original author, or if it doesn't exist, a notice of
the form: "Copyright © [$date-of-document] World Wide Web Consortium,
(Massachusetts I nstitute of Technology, Institut National de Recherche en Informatique
et en Automatique, Keio University). All Rights Reserved.
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http://www.w3.org/Consortium/Legal /" (Hypertext is preferred, but a textual
representation is permitted.)

3. Ifit exists, the STATUS of the W3C document.

When space permits, inclusion of the full text of thisNOTICE should be provided. We request
that authorship attribution be provided in any software, documents, or other items or products
that you create pursuant to the implementation of the contents of this document, or any portion
thereof.

No right to create modifications or derivatives of W3C documents is granted pursuant to this
license. However, if additional requirements (documented in the Copyright FAQ) are satisfied,
the right to create modifications or derivatives is sometimes granted by the W3C to individuals
complying with those requirements.

THISDOCUMENT ISPROVIDED "ASIS," AND COPYRIGHT HOLDERS MAKE NO
REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT
NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY, FITNESSFOR A
PARTICULAR PURPOSE, NON-INFRINGEMENT, OR TITLE; THAT THE CONTENTS
OF THE DOCUMENT ARE SUITABLE FOR ANY PURPOSE; NOR THAT THE
IMPLEMENTATION OF SUCH CONTENTSWILL NOT INFRINGE ANY THIRD PARTY
PATENTS, COPYRIGHTS, TRADEMARKS OR OTHER RIGHTS.

COPYRIGHT HOLDERSWILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT,
SPECIAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF ANY USE OF THE
DOCUMENT OR THE PERFORMANCE OR IMPLEMENTATION OF THE CONTENTS
THEREOF.

The name and trademarks of copyright holders may NOT be used in advertising or publicity
pertaining to this document or its contents without specific, written prior permission. Title to
copyright in this document will at all times remain with copyright holders.

W3C Software Copyright Notice and License

Note: This section isacopy of the W3C Software Copyright Notice and License and could be
found at http://www.w3.org/Consortium/L egal/copyright-software-19980720

Copyright © 1994-2001World Wide Web Consortium, (M assachusetts | nstitute of
Technology, I nstitut National de Recherche en Informatique et en Automatique, Keio
University). All Rights Reserved.

http://www.w3.or g/Consortium/L egal/

ThisW3C work (including software, documents, or other related items) is being provided by
the copyright holders under the following license. By obtaining, using and/or copying this work,
you (the licensee) agree that you have read, understood, and will comply with the following
terms and conditions:
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Permission to use, copy, and modify this software and its documentation, with or without
modification, for any purpose and without fee or royalty is hereby granted, provided that you
include the following on ALL copies of the software and documentation or portions thereof,
including modifications, that you make:

1. Thefull text of thisNOTICE in alocation viewable to users of the redistributed or
derivative work.

2. Any pre-existing intellectual property disclaimers. If none exist, then a notice of the
following form: "Copyright © [$date-of-software] World Wide Web Consortium,

(Massachusetts I nstitute of Technology, Institut National de Recherche en Informatique
et en Automatique, Keio University). All Rights Reserved.
http://www.w3.org/Consortium/Legal/."

3. Notice of any changes or modifications to the W3C files, including the date changes were
made. (We recommend you provide URIsto the location from which the code is derived.)

THIS SOFTWARE AND DOCUMENTATION ISPROVIDED "ASIS," AND COPYRIGHT
HOLDERS MAKE NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF THE SOFTWARE
OR DOCUMENTATION WILL NOT INFRINGE ANY THIRD PARTY PATENTS,
COPYRIGHTS, TRADEMARKS OR OTHER RIGHTS.

COPYRIGHT HOLDERSWILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT,
SPECIAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF ANY USE OF THE
SOFTWARE OR DOCUMENTATION.

The name and trademarks of copyright holders may NOT be used in advertising or publicity
pertaining to the software without specific, written prior permission. Title to copyright in this
software and any associated documentation will at all times remain with copyright holders.
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1 About the XForms 1.0 Specification

Contents

« 1.1 Background

« 1.2 Reading the Specification

« 1.3 How the Specification is Organized
« 1.4 Document Conventions

This chapter isinformative.

1.1 Background

Forms are an important part of the Web, and they continue to be the primary means of
interactivity used by many Web sites. Web applications and eCommerce solutions have sparked
the demand for better Web forms with richer interactions. XForms are the response to this
demand--extended analysis, followed by the creation of a new platform-independent markup
language for online interaction between a X Forms Processor and a remote entity. XForms are
the successor to XHTML forms, and benefit from the lessons learned in the years of HTML
forms implementation experience.

Further background information on XForms can be found at
http://www.w3.org/MarkUp/Forms.

1.2 Reading the Specification

This specification has been written with various types of readers in mind--In particular XForms
authors and XForms implementors. We hope the specification will provide authors with the
tools they need to write efficient, attractive, and accessible documents, without overexposing
them to the XForms implementation details. Implementors, however, should find all they need
to build conforming XForms Processors. The specification begins with a general presentation of
XForms and becomes more and more technical and specific towards the end. For quick access
to information, a general table of contents, specific tables of contents at the beginning of each
section, and an index provide easy navigation, in both the electronic and printed versions.

The specification has been written with two modes of presentation in mind: electronic and
printed. In case of adiscrepancy, the electronic version is considered the authoritative version


http://www.w3.org/MarkUp/Forms/

of the document.

1.3 How the Specification is Organized

The specification is organized into the following chapters:

Chapters1 and 2: Anintroduction to X Forms
The introduction includes a brief tutorial on XForms and a discussion of design principles
behind XForms.

Chapters 3 and up: XForms reference manual.
The bulk of the reference manual consists of the specification of XForms. This reference
defines what may go into XForms and how XForms Processors must interpret the various

components in order to claim conformance.

Appendixes:
Appendixes contain a normative description of XForms described in XML Schema, information
on optional function libraries, references, a change history, and other useful information.

1.4 Documentation Conventions

The following highlighting and typography is used to present technical material in this
document and other documents from the X Forms Working Group:

Specia terms are defined in their own chapter; hyperlinks connect uses of the term to the
definition.

Throughout this document, the namespace prefixes "xf or m " and "xsd: " are used to denote
the XForms and XML Schema namespaces respectively. Thisis by convention only; any
namespace prefix may be used in practice.

BNF grammar productions are presented as follows:

[1] namel := BNF Grammar 1/* Comments*/
[2] name2 := BNF Grammar 2
[3] name3 ::= BNF Grammar 3
[4] named = BNF Grammar 4
[5] name5 ::= BNF Grammar 5

Non-normative short examples are set off typographically:
o Exampleitem

While lengthier non-normative examples are set off typographically and may include a short
explanation:

|Good Example, using Tables



<foo href="http://ww. exanpl e. com XFor ns"/>
Multiple lines in |length

]And an explanation of the example of proper syntax or usage
IBad Example, using Tables

<foo href=http://ww. exanpl e. com XFor ns>
Multiple lines in |ength

]And an explanation of the example of incorrect syntax or usage.

References to external documents are in [ Square Brackets] with links to the references section
of this document.

The XML representations of various elements within XForms are presented as follows: Listed
are the element name, names of all attributes, allowed values of attributes appearing after a"="
character, default values of attributes appearing after a":" character, and allowed content. One

or more headings below the table provide additional explanatory information.

] XML Representation : <exanpl e>
<exanpl e

count = integer

size = (small | nmedium| large) : nmedium
>

<l-- Content: (allowed-content) -->
</ exanpl e>

Attribute Definitions:
count = integer
description of this attribute

Attributes Defined Elsewhere:
Si ze
The following highlighting is used for non-normative commentary:

Editor's Note: Inline informational note to provide annotations or point out design
decisions.

[Editor's Feedback Request 1.4.sample: A uniquely identified request on behalf of
the Working Group for specific feedback on XForms.]

[Ed. General comments intended for removal before final publication.]
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2 Concepts

Contents

e 2.1 What are XForms?

e 2.2 What isthe XForms Model?

e 2.3What isthe XForms User Interface?

e 2.4 What isthe XForms Submit Protocol ?

This chapter isinformative.

2.1 What are XForms?

The design of existing Web forms didn't separate the purpose from the presentation of aform.
XForms, in contrast, are comprised of separate sections that describe what the form does, and
how the form looks. This allows for flexible presentation options, including classic XHTML
forms, to be attached to an XML form definition.

The following illustrates how a single device-independent XML form definition, called the
XForms Model, has the capability to work with a variety of standard or proprietary user

interfaces:




Presentation Options

XForms
Model I
WML
Proprietary
User

= Interfaces

The XForms User I nterface provides a standard set of visual controls that are targeted toward
replacing today's XHTML form controls. These form controls are directly usable inside

XHTML and other XML documents, like SV G. Other groups, such as the V oice Browser
Working Group, are independently developing user interface components for XForms.

An important concept in XFormsisthat forms collect data, which is expressed as XML
instance data. Among other duties, the XForms Model describes the structure of the instance

data. Thisisimportant, since like XML, forms represent a structured interchange of data.

Workflow, auto-fill, and pre-fill form applications are supported through the use of instance
data.

Finally, there needs to be a channel for instance data to flow to and from the XForms Processor.
For this, the XForms Submit Protocol defines how XForms send and receive data, including
the ability to suspend and resume the completion of aform.

The following illustration summarizes the main aspects of XForms:



XForms
Model

XForms Submit Protocol

-

<XML>
Instance
Data

The following sections will explain these in greater detail.

2.2 What is the XForms Model?

The XForms Model is the non-visual definition of an XML form. It serves several purposes:

It defines the model items that make up the XForms Model.
It describes the structure of the associated XML instance data.

It defines types that apply to model items and can be reused in the same or different
XForms Model.

It defines limits and restrictions that apply to model items when the form is being filled.
It defines relationships and dependencies between model items.

The XForms Model is subdivided into two components. Data Structures and XForms

Extensions.



The XForms Model

Data Structures XForms Extensions

* Structure * Constraints
* Types * Dependencies

* Calculations

|
|
|
|
* Expressions I
|
|
|

=

The Data Structures Component provides a schema that describes the instance data and

provides reusable data types, arole that fits well with XML Schemas. Due to this, the XForms
Working Group isfocusing on an XML Schema compatible definition for the Data Structures

Component. In addition, we are investigating the option of a simpler syntax, more in tune with
current XHTML authors.

Additionally, the XForms Model includes aspects that are not typically expressed in schemas,
like additional constraints, dependencies, an Dynamic Constraints Language, and calculations.
For instance, stating that a model item is "read only" is outside the scope of XML Schema, yet
clearly an important capability for an XML form definition. X Forms Extensions Components
such as these will be handled through attributes that will extend the XML Schema syntax.

The XForms Model is capable of representing potentially complex interrel ationships between
model items. One example of this might be a"spouse information” section that is only

applicable when the user has previously indicated that he or she has a spouse. Relationships
such as these, along with calculations, will be represented in alightweight, XML-friendly
Dynamic Constraints Language.

The XForms Model will also keep track of numeric values using decimal arithmetic. Unlike

"floating point" math which is unable to exactly represent certain commonly-used values,
decimal arithmetic works with numbers in the way most users expect, and avoids many types of
rounding errors.

Lastly, the XForms Model is closely related to the XML instance data. The definition of the
XForms Model provides an area with an open content model where arbitrary well-formed
Instance data in any namespace can reside. XForms authors are typically not required to include
Instance data, although they are free to do so. Some useful applications of instance data include:

« A XForms Processor can submit the completed form as XML instance data.

« A server might pre-populate certain model items by sending XML instance data to the
XForms Processor.




o A user might suspend form-filling, storing the partially-completed XML instance data on
the server.

« A workflow application might route XML instance data to various usersin alist.

A data storage application might store only one copy of the XForms Model and XForms
User Interface, but store many XML instance data entities.

2.3 What is the XForms User Interface?

The user interface is the part of electronic forms most immediately noticeable to users. By
separating the user interface from the rest of the form, XForms provides flexibility in
presentation options. In order to provide increased functionality, a separate X Forms User

Interface will be specified. Thiswill include all the functionality of current XHTML forms, and
more.

Typically, XHTML form controls are expressed in fairly generic terms, for instance <sel ect >

to represent menu controls. Web application designers have expressed a desire for more control
over presentation. X Forms enable this additional level of control, since presentations specific to
desktop browsers, handheld devices, and even paper can be attached to a single XForms Model.
This modular construction also leads to alternate user interfaces. In particular, the Voice
Browser Working Group is interested in developing a specification for non-visual form controls

for use with XForms.

XForms User Interface consists of a set of XHTML modularization elements used to define user
interface widgets (form controls) and a binding mechanism for connecting these form controls
to the underlying XForms Model. Even though the XForms form controls are designed for use
with XHTML, we do not mandate a complete XHTML rendering engine for displaying XForms
User Interfaces. Specifically, theintent is for XForms User Interface to be rendered without the
need to implement afull table rendering model as required today by HTML 4.0.

The XForms form controls are designed for use with XHTML and are initialy inspired by the
set of form controls availablein HTML 4.0 as well as common constructs in use today that

require the use of scripting --rather than declarative markup. The intent isfor these new set of
XForms form controls to be used within XHTML documents to provide arich end-user

experience while using declarative markup.

The final necessary component of XFormsis"binding", which in this case refers to making the
connection between the XForms Model and XForms User Interface. The XForms Working
Group will define a binding for XHTML form controls and XForms User Interface form
controls. The binding mechanism is designed to be generic and device-independent i.e., it is
intended that this mechanism be usable for binding a multiplicity of user interfaces suitable for
use on different devices to the same underlying XForms Model. Other groups that define
XForms presentations may define corresponding bindings.




2.4 What is the XForms Submit Protocol?

Conventional XHTML forms send instance data over HTTP, in flat name/value pairs, with

unsophisticated URL-encoding. Later, the ability to include multipart mime-encoded data was
added to support file upload. X Forms are designed from the ground up to allow rich,
internationalized, hierarchical XML instance data, transferred over the X Forms Submit

Protocol.

Besides just submitting data, X Forms have the additional requirement of suspending a
form-filling session, later resuming it. Thisalso calls for another use for the XForms Submit

Protocol--away to remotely serialize the instance data.

As of thiswriting, an XML Protocol Working Group has been formed within the W3C, and is
currently accepting requirements. The XForms Working Group will work closely with this
effort to ensure that the end results will be compatible with the XForms Submit Protocol.
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3 Terminology

This chapter is normative.
binding
The connection between amodel item in the XForms Model and aform control in the

XForms User Interface, or other presentation. Can also refer to the connection between a
model item and its representation as a instance data item.

binding expression
An addressing expression used by the binding to connect form controls to other parts of
XForms.

facet

A single defining aspect of a value space. Generally speaking, each facet characterizes a
value space along independent axes or dimensions.

form control

A user interface control or "widget" that serves as a point of user interaction. The
XForms User Interface defines several form controls.

instance data

Representation of the values of all the model items. When represented as XML, instance
data can be accessed through the XML DOM.

instance data item

Representation of a single piece of data, constrained by the definition of a model item,
and typically presented to the user through one or more form controls.

lexical space
A lexical spaceisthe set of valid literals for a datatype.

model item
An abstract unit of data-collection within the XForms Model, which defines atype and
possibly other constraints on a single piece of collected data.

value space

A set of values for a given datatype. Each value in the value space of adatatypeis
denoted by one or more literalsin itslexical space.

XForms M odel

The non-visible definition of an XML form as specified by XForms. The XForms Model
defines the model items that exist, the structure of the instance data to represent the data,
and constraints and other run-time aspects of XForms.



XForms Processor
A software application or program that implements the X Forms specification.
XForms Submit Protocol

The means by which instance data is transported from one place to another, such as part
of a submit, suspend, or resume operation.

XFormsUser Interface

A set of graphical form controls designed to provide a higher-quality user experience
when compared to conventional XHTML forms.

previous next contents
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4 Datatypes

Contents

e 4.1 Introduction
e 4.2 String

« 4.3 Boolean

e 4.4 Number

o 4.5 Currency

o 4.6 Monetary
e 4.7 Date

e 48Time

e 4.9 Duration

e« 410 URI

e 4.11 Binary
o 4.12 XForms Facets

This chapter is normative.

4.1 Introduction

This chapter sets out a core set of datatypes that all XForms Processors support. The XForms
Model chapter describes the different ways that an XForms Model can be represented. For the

purposes of this chapter, the most important distinction is"simple syntax" (defined by XForms)
versus "Schema Syntax” (defined in [ XSchema-1] and [ XSchema-2]).

All XForms datatypes reuse and extend XML Schema [XSchema-2] datatypes, including al the
constraining facets. These are called static facets, since they are predefined and unchangeable.
In many cases, XForms defines like-named facets in the X Forms namespace, which are

semantically equivalent, however an X Forms Dynamic Constraint can be used to define the
facet. This allows the XForms facets to be dynamic, and freely change their evaluated constraint

at run-time.

The XForms Model uses these datatypes to define how the submitted values bind to the instance




data. For instance, here is how you could define a"leavingDate", bound to an element in the
instance data, which must have avalue later in time than a " startingDate":

<dat e nanme="I| eavi ngDate" m n="startingDate" />
<date nanme="startingDate" max="I| eavi ngbhate" />

Here the constraints are totally dynamic, and in fact mutually dependent.

It isimportant to note that X Forms dynamic constraints cannot change any underlying static
constraints specified in an XML Schema.

XForms Validation Rule: Whenever XForms facets and Schema facets have potentially
conflicting values, the one that restricts the val ue space to the smallest subset is used.

For instance, here's an example of an XForms facet that conflict with underlying schema static
constraints:

]Example of conflicting facets:

<xsd: conpl exType nane="nyNunber" >
<xsd: restriction base="xform nunber">
<xsd: maxl| ncl usi ve val ue="20"/>
<xf or m maxl| ncl usi ve val ue="100"/>
</ xsd:restriction>
</ xsd: conpl exType>

This example shows a Schemanmax| ncl usi ve facet alongside a conflicting
XForms max| ncl usi ve facet. In this case, the X Forms facet would have no
effect, since the more restrictive constraint, val ue="20", is used.

Like XML Schema, XForms datatypes are based on val ue spaces which have lexical space
representations. For each datatype defined, the following will be specified:
« Lexical space - how are values represented when appearing as attributes or element
content.

» Canonical Representation - When multiple lexical representations are possible, whichis
preferred? For instance, both "100" and "1e2" arevalid asaxf or m nunber , but only
the first is the canonical representation.

« Example - One or more examples of canonical lexical values.

« XForms Facets Used - Like Schema, XForms supports the concept of facets. In addition
to constraining facets, X Forms supports additional property facets that provide useful
functionality for X Forms processing. All XForms facets are listed later in this chapter.




4.2 String

The XForms datatype st r i ng isderived from the XML Schema [XSchema-2] datatype
string.

L exical Representation: asin Schema.
Canonical Representation: asin Schema.

Example: A value of "hello" would be represented as:
. hello

XForms Facets defined:
e Eenumeration

e Mmask
« maxLength
o minLength

The XForms st r i ng datatype inherits the static facets of its XML schema base datatype,
which are;

| ength, m nLength, maxLength, pattern, enunerati on,
whi t eSpace

4.3 Boolean

The XForms datatype bool ean isderived from the XML Schema [ XSchema-2] datatype
Bool ean.

L exical Representation: asin Schema.
Canonical Representation: asin Schema.

Example: A true value would be represented as:
. true

XForms Facets defined: No additional facets.

The XForms Bool ean datatype inherits the static facets of its XML schema base datatype,
which are;

pattern, whiteSpace



4.4 Number

The XForms datatype nunber isderived from the XML Schema [XSchema-2] datatype
deci mal .

L exical Representation: asin Schema.
Canonical Representation: asin Schema.

Example: A value of -42 would be represented as:
o 42
XForms Facets defined:
e enumeration
e Max
« MmaxExclusive

« Mmaxinclusive

e Min
« MinExclusive

« Mininclusive

e precision
° ae

The XForms nunber datatype inherits the static facets of its XML schema base datatype,
which are:

preci sion, scale, pattern, whiteSpace, enuneration,
max| ncl usi ve, maxExcl usive, m nlnclusive, m nExclusive

Numeric calculations should be performed on the internal value space values (not the lexical
space values) using decimal arithmetic, except where the resource constraints preclude this.

4.5 Currency

The XForms datatype cur r ency isderived from the XForms datatype st r i ng.

L exical Representation: alist of 3 character currency codes, as defined in defined
in[1SO 4217]. Thisis considered an open list--additional currency codes not defined there are

alowable.
Canonical Representation: No leading or trailing whitespace is alowed.

Example: A value'US Dollars would be represented as.



« USD

XForms Facets defined: The XFormscur r ency datatype inherits all facets of its XForms
base datatype. These are:

e enumeration
 Mmask

« maxLength
« minLength

4.6 Monetary Values

[Editor's Feedback Request 4.6.money: The monetary datatypeis essentially xf or m nunber
plusan xf or m cur r ency designator. The XForms Working Group does not have consensus
on whether a momentary datatype should be an atomic datatype, or a new compound type
mechanism is needed for this special case. Both alternatives are specified here. We would
appreciate feedback on which alternative is better.]

Alternative A - atomic datatype

The XForms datatype noney is derived from the X Forms datatype nunber .

L exical Representation: currency is represented by concatenating the xf or m curr ency
string to the end of the xf or m nunber string, with no whitespace in between.

Canonical Representation: both the xf or m nunber and xf or m cur r ency portions must
be their individual canonical representation.

Example: A value of 4.37 Euro would be represented as:
e 4.37EUR

XForms Facets defined:
o alowCurrency

e enumeration
¢ [NAX
« maxExclusive

¢ Mmaxinclusive

e Min
e« MinExclusive

« Mininclusive
e precision




° ae

Alternative B - compound datatype

The XForms datatype noney datatype consists of two parts, the currency identifier and the
value. Thecur r ency datatypeis derived from the X Forms datatype cur r ency. Theval ue
subtype is derived from the X Forms datatype nunber .

L exical Representation: as a compound datatype, there is no single value space, and therefore
no single lexical space. See example below.

Canonical Representation: See example below.

Example: A value of 4.37 Euro would be represented as two distinct lexical values:
o 4.37
« EUR

Editor's Note: Thisis essentially a shortcut for separately defining instances of the

xf orm nunber and xf or m cur r ency datatypes, but without independently settable
facets. When mapped to instance data, if the datatype is bound to an element, the

xf orm nunber and xf or m cur r ency portions can be bound to child elements or
attributes, possibly in the X Forms namespace. If the datatype is bound to an attribute, thereis
no way to present both portions, since attributes have no children.

XForms Facets defined: same as alternative A.

4.7 Date

The XForms datatype dat e is derived from the XML Schema [XSchema-2] datatype dat e.

L exical Representation: asin Schema.
Canonical Representation: asin Schema.

Example: A value of '31st January 2000" would be represented as:
« 2000-01-31

A value of '4 years from now' would be represented as:
o +PAY

A value of 'right now' would be represented as a Dynamic Constraint:
o now()

XForms Facets defined:
e enumeration



e Max
« MmaxExclusive

« maxinclusive

e Min
e MinExclusive

e« Mmininclusive
e precision

The XForms dat e datatype inherits the static facets of its XML schema base datatype, which
are:

duration, period, pattern, enuneration, whiteSpace,
max| ncl usi ve, maxExcl usive, m nlnclusive, m nExclusive

Note that a special Dynamic Constraint function, now( ) isdefined. This can be used to specify
any min or max facet. Additionally, time values relative to the submission date can be specified

using positive or negative durations. The syntax for dates and durations are as per the subset of
[1SO 8601] specified for XML Schemas for time instants and durations.

It is recommended that XForms Processors offer date and time pickers which offer date

validation and choices from the distant past to the distant future. Small portable devices will
likely validate and pick only datesin the range likely for business appointments near the current
time; whereas, afull-featured desktop browser, which supports use cases such as historical
records search and long-term financial obligations, should offer an extended range of dates. As
aways, the server must assume that the client has not performed the validation specified in the
XForms Model and perform its own validation on the entered date.

4.8 Time

The XForms datatype t i e isderived from the XML Schema [ X Schema-2] datatypet i ne.

L exical Representation: asin Schema.

Canonical Representation: asin Schema. For XForms Processors that have access to the
correct local time zone, this must be included in the canonical representation.

Example: A value of '1:20 PM Eastern Standard Time' (5 hours behind of UTC) would be
represented as.

« 13:20:00-5

XForms Facets defined:
e enumeration

e MaX



« MmaxExclusive

« Mmaxinclusive

e MiN
e« MinExclusive

« Mininclusive
e precision

The XFormst i me datatype inherits the static facets of its XML schema base datatype, which
are;

duration, period, pattern, enuneration, whiteSpace,
max| ncl usi ve, maxExcl usi ve, m nl ncl usi ve, m nExcl usi ve

4.9 Duration

The XForms datatype dur at i on isderived from the XML Schema[XSchema-2] primitive
datatypet i meDur at i on.

L exical Representation: asin Schema.
Canonical Representation: asin Schema.

Example: A value of '1 year, 2 months, 3 days, 10 hours, and 30 minutes would be represented
as:

o P1Y2M3DT10H30M

A value of 'negative 120 days would be represented as:
« -P120D

XForms Facets defined:
e enumeration
e Max
o maxExclusive

¢ Mmaxinclusive

e Min
« MinExclusive

« Mininclusive
e precision

The XFormsdur at i on datatype inherits the static facets of its XML schema base datatype,
which are:




pattern, enuneration, whiteSpace, maxl ncl usive,
maxExcl usi ve, m nl ncl usive, m nExclusive

[Editor's Feedback Request 4.9.precision: Months only provide an approximate means to
specify duration since individual months vary in length. The same holds true for years. Isthis
acceptable?]

4.10 URI

The XForms datatype ur i isderived from the XML Schema [XSchema-2] datatype
uri Ref erence.

L exical Representation: uri represents a Uniform Resource Identifier (URI) Reference as
defined in Section 4 of [RFC 2396]. A ur i may be absolute or relative, and may have an

optional fragment identifier. This datatype is used for values representing an absolute Uniform
Resource Identifier (URI) as defined in [RFC 2396].

Canonical Representation: asin Schema.

Editor's Note: currently an open issue in Schemais how to handle non-ASCI| valuesin either
the URI value space or lexical space. We plan to adopt whatever solution the XML Schema

Working Group chooses.

Example: A value of 'http://www.w3.org/' would be represented as:
« http://www.w3.org/

XForms Facets defined:
e enumeration
« length
« maxLength

o minLength
e UuriScheme

The XFormsur i datatype inherits the static facets of its XML schema base datatype, which
are:

| ength, m nLength, maxLength, pattern, enuneration,
whi t eSpace

Theuri Schene facet allows you to restrict URIsto alimited set of URI schemes. For
instance, ht t p or mai | t 0. XForms Processors are encouraged to provide a means to pick or
browse addresses, for instance an email address picker. The XForms User Interface may allow
users to enter relative URIs, but the internal values will always be absolute URISs.




4.11 Binary

The XForms datatype bi nar y isderived from the XML Schema [XSchema-2] datatype
bi nary.

L exical Representation: asin Schema.
Canonical Representation: asin Schema.

XForms Facets defined:
e enumeration
« length
« maxLength
o medialype
o minLength

The XForms bi nar y datatype inherits the static facets of its XML schema base datatype,
which are;

encodi ng, |ength, m nLength, nmaxLength, pattern,
enuner ati on, whiteSpace

Thisis adatatype for use with data appropriate to specific Internet media types. The XForms
Processor could use the media type to determine how to prompt the user. For example, an image
could be acquired from adigital camera, an image scanner, or adisk file.

In simple syntax, here is a possible representation for amodel item that accepts JPEG or PNG
Images:

<bi nary nane="phot 0" >
<nmedi aType>i mage/ j peg</ nedi aType>
<nmedi aType>i mage/ png</ nedi aType>
</ bi nary>

Binary data could be packaged either in-place as part of XML instance data or held separately
and referenced from XML. Further work is needed to cover the details.

[Editor's Feedback Request 4.11.binary-constraints: Is there a need for facets to further

constrain the data, for instance, to place limits on the size of the data? Other kinds of constraints
may be appropriate, for example, for audio clips, you might want to set constraints on the bit
rate and duration.]



4.12 XForms Facets

For each XForms facet, the following is specified:
« Availability - does this facet apply to the simple syntax, Schema syntax, or both?
Description - adescription of the function of the facet.

Legal Values- adescription of permissible values for the facet.
Default Values - adescription of behavior when the facet is not specified.
Appliesto - alisting of all XForms datatypes that support this facet.

4.12.1 XForms Facet: allowCurrency

Availability: Simple, Schema.
Description: indicates allowable currency datatypes.

Legal Values. alist of zero or more 3 letter currency codes (of subtypecur r ency), e.g. USD
or GBP.

Default Value: unrestricted.

Appliesto:
e Money

4.12.2 XForms Facet: enumeration
Availability: Simple, Schema.
Description: restricts the value space of the datatype to a specified list of possible values.

Legal Values. alist of datatype values compatible with the parent datatype.
Default Value: unrestricted.

Appliesto:
» string
 nNumber
o currency
e Money
. date
o time
o duration
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Editor's Note: the value of an XForms enumeration facet will almost always be a Dynamic
Constraint, since the Schema enumeration facet handles static enumerations.

4.12.3 XForms Facet: length

Availability: Simple, Schema.

Description: restricts the value space of the datatype to only values which have the specified
length. For string-based and binary-based datatypes, length is measured as in [ XSchema-2].

L egal Values: any expression that evaluates to a non-negative xf or m nunber .
Default Value: unrestricted.
Appliesto:

e string

- currency
« URI

4.12.4 XForms Facet: mask

Availability: only Simple.
Description: restricts the value space of the datatype according to a specified set of rules.

L egal Values. alist of O or more values representing legal mask syntax.
Default Value: unrestricted.

Appliesto:
e string
e currency

XML Schema has defined a Regular Expression language which is"similar to the regular
expression language used in the Perl Programming language”, and can be applied to most
built-in datatypes. Regular expression syntax, however, is considered complex by some.
Therefore, X Forms defines the concept of amask facet. All mask facets are convertible into

regular expressions.

The mask facet is available only using ssmple syntax. XML schemaallows multiplepat t ern
facetsto be specified. Similarly, multiple mask or pat t er n facets, but not amixture, are
permitted in ssimple syntax.



XForms mask uses the syntax and processing from [WML1.3] f or mat . Some examples:
o Amatches"A","X","$", "%", or "."
o a matches"a", "x","$", "%", or "."
o Xmatches"A","X","$", "%", ".", or "4"
o X matches"a", "x","$", "%", ".", or "4"
o Nmatches"0","4", or " 7"
o 3Nmatches"0", "63", or "999" but not "1234" (Note: only allowed at end of mask)
o *Xmatches"$", "3.0", or "ABCDEFG" (Note: only allowed at end of mask)
« \ causesthe next literal character to be inserted into the mask
o NNMN - NNNN matches "123-4567" but not "1234567"

Aswith WML f or mat processing, an XForms Processor must ignore invalid masks.

4.12.5 XForms Facet: max
Availability: only Simple.
Description: for numeric datatypes, serves as a shortcut to the maxExclusive facet.

L egal Values: see maxExclusive.

Default Value: see maxExclusive.

e duration

4.12.6 XForms Facet: maxExclusive

Availability: only Schema.

Description: restricts the value space to values below the specified exclusive upper bound.
L egal Values. any expression that evaluates to a value compatible with the parent datatype.
Default Value: unrestricted.

Appliesto:
o number

¢ MONney



e date
e time
e duration

4.12.7 XForms Facet: maxInclusive

Availability: only Schema.

Description: restricts the value space to values below the specified inclusive upper bound.
L egal Values. any expression that evaluates to a value compatible with the parent datatype.
Default Value: unrestricted.

e duration

4.12.8 XForms Facet: maxLength

Availability: only Schema.

Description: restricts the value space of the datatype to a maximum length. For string-based,
binary-based, and list-based datatypes, length is measured as in [ XSchema-2].

L egal Values. any expression that evaluates to a non-negative xf or m nunber .
Default Value: unrestricted.

Appliesto:
» string
« currency
« URI

e binary
4.12.9 XForms Facet: mediaType

Availability: Simple, Schema.
Description: restricts the value space of the datatype to specific mime-types.



L egal Values. alist of zero or more mime-types.
Default Value: unrestricted.
Appliesto:
e binary
4,12.10 XForms Facet: min

Availability: only Simple.

Description: for numeric datatypes, serves as a shortcut to the minExclusive facet.
L egal Values. see minExclusive.

Default Value: see minExclusive.

Appliesto:
o number

e MOoney

o date

o time
duration

4.12.11 XForms Facet: minExclusive

Availability: only Schema.

Description: restricts the value space to values above the specified exclusive lower bound.
L egal Values. any expression that evaluates to a value compatible with the parent datatype.
Default Value: unrestricted.

Appliesto:
e nNumber
e Money
. date
o time

e duration



4.12.12 XForms Facet: mininclusive

Availability: only Schema.
Description: restricts the value space to values above the specified inclusive lower bound.

L egal Values. any expression that evaluates to a value compatible with the parent datatype.
Default Value: unrestricted.
Appliesto:

e NumMber

e Money
o date
e time

e duration

4.12.13 XForms Facet: minLength
Availability: only Schema.

Description: restricts the value space of the datatype to a minimum length. For string-based
and binary-based datatypes, length is measured as in [ XSchema-2].

L egal Values. any expression that evaluates to a non-negative xf or m nunber .
Default Value: unrestricted.
Appliesto:

e string

« currency
« URI

o binary

4.12.14 XForms Facet: precision (applied to numeric
datatypes)

Availability: Simple, Schema.

Description: for numeric datatypes, restricts the val ue space to values with the specified

number of digitstotal are significant. Numeric datatypes always use precision along with scale,
and precision must be greater than or equal to scale.

L egal Values. for numeric datatypes, any expression that evaluates to a non-negative



xf or m nunber.
Default Value: unrestricted.

Appliesto:
o number

o MONey

4.12.14.1 XForms Facet: precision (applied to date and time
datatypes)

Availability: only Simple.

Description: for date and time datatypes, restricts the value space to values that include
significant data in the specified precision.

L egal Values. for date and time datatypes, any expression that evaluatesto "years', "months’,
"days', "hours', "minutes’, or "seconds'. Note that large precisions, such as "years' may be
meaningless for time datatypes, and small precisions, such as "seconds' may be meaningless for
date datatypes.

Default Value: unrestricted.

Appliesto:
. date
o time
e duration

4.12.15 XForms Facet: scale

Availability: Simple, Schema.

Description: for numeric datatypes, restricts the value space to values with the specified
number of digits after the decimal. E.g. scal e=" 0" restricts the value space to integers.

Numeric datatypes always use precision along with scale, and precision must be greater than or
equal to scale.

L egal Values: any expression that evaluates to a non-negative xf or m nunber .
Default Value: unrestricted.

Appliesto:
o number

o MONey



4.12.16 XForms Facet: uriScheme
Availability: Simple, Schema.

Description: restricts the value space of a datatype to the set of values that conform to one or
more URI schemes, suchashtt p,ftp, mailto,news,orl dap.

L egal Values. alist of zero or more strings that represent URI schemes.
Default Value: unrestricted.

Appliesto:
« URI

previous next contents




previous next contents

5 XForms Model

Contents

« 5.1 Introduction

« 5.2 Model Item Properties

« 5.3 Using Datatypes

« 5.4 Combining XForms and Schema

This chapter is normative.

5.1 Introduction

The XForms Model supports XML Schema built-in datatypes such as st r i ng and custom datatypes defined using XML Schema
syntax.

This chapter goes into further detail on the XForms simple syntax. X Forms simple syntax is designed for easy hand-authoring and is
targeted at HTML authors. Simple syntax provides an easy to learn interface for HTML authors; it achievesits ssimplicity by providing a
smaller range of functionality than that afforded by XML Schemas. Specifically, XForms simple syntax allows the author to:

« Declare elements that conform to any of the elementary datatypese.g., st ri ng;
« Declare elements that conform to complex types defined elsewhere using XML Schemae.g., USPost al Addr ess;
« Declare additional run-time (dynamic) XForms constraints e.g., date of birth precedes date of graduation;

In order to stay simple, simple syntax does not permit the definition of reusable datatypes. Instead, reusable datatypes can be defined in
XML Schema and instantiated using X Forms simple syntax as described here.

Later on, this chapter discusses ways to combine XForms simple syntax with XML Schema.

5.2 Model Item Properties

The following model item properties are similar in syntax to constraining datatype facets. Instead of constraining the value space of a
datatype, however, they add propertiessuch asr eadOnl y or r equi r ed to individual model items. The following properties are
available for al datatypes, and their syntax is explained later in this document.

Many model item properties can be represented by the Dynamic Constraints Language, and may evaluate to values that can change at
any time. XForms Processors that implement form controls need to dynamically update as the evaluated properties change.

5.2.1 Model Item Property: name

Description: provides a specific name for the declaring datatype.
Legal Values: only values of type xsd: NCNAVE
Default Value: none.

Authors can associate a human-readable name with a declaring datatype through the use of the nane property. Each name should be
unique within the scope of the XForms Model where it is declared.

When using simple syntax to define elements that appear in the instance data, the name property provides the corresponding element
name, as shown in the atomic datatype example below.

5.2.2 Model Item Property: readOnly

Description: describes whether the value is restricted from changing. The ability of form controls to have focus and appear in the tab
order is unaffected by this property.



Legal Values: any expression that evaluates to xf or m bool ean.
Default Value: f al se.

In addition to restricting value changes, ther eadOnl y property provides a hint to the XForms User Interface. Form controls bound to
amodel item with ther eadOnl y property should indicate that entering or changing the valueis not allowed. The hint provided has no
effect on visibility, focus, or tab order.

[Editor's Feedback Request 5.2.2.constant: Should it be possible to make ther eadOnl y facet immutable?i.e. if an element in marked
as read-only and immutable, then the XForms Processor could rely on the facet not changing and employ a different rendering. Do we
need a " constant"? |

5.2.3 Model Item Property: required

Description: describes whether avalueis required before the instance data is submitted.

L egal Values: any expression that evaluatesto xf or m Bool ean
Default Value: f al se.

Often forms require certain values to be entered. Within XForms, this may be a static requirement and defined in an XML Schema (e.g.
xsd: mi nCccur s="1"). Alternatively avalue may only be required if some condition is satisfied.

Except as noted below, ther equi r ed property does not provide a hint to the XForms User Interface regarding visibility, focus, or tab
order. XForms authors are strongly encouraged to make sure that form controls that accept r equi r ed data are visible. An XForms
Processor may provide a unique indication that aform control is required.

Note: Suspend and resume operations are not restricted by ther equi r ed property.

Note: Aswith the constraining facets, conflicting properties are resolved by choosing the most restrictive. For instance, if
xformrequired="fal se" was specified but xsd: mi nCccur s="1" was aso defined by the Schema for the element, the
element would still be required.

[Editor's Feedback Request 5.2.3.default-default: it might be useful to set the default for the required attribute for an entire XForms
Model. What should the default default be? How could we assign a default for a single XForms Model? This could apply to other
attributes as well, e.g. readOnly, etc..]

[Editor's Feedback Request 5.2.3.null: Null values; XML Schemanul | abl e="t r ue" . We have not yet addressed the subject of null.
Itisof particular relevance for required items.]

5.2.4 Model Item Property: relevant

Description: indicates whether the model item is currently relevant to the rest of the XForms Model. XForms Processors would
typically not render an associated form contral, including children, when the valueisf al se.

Legal Values: any expression that evaluatesto xf or m Bool ean
Default Value: t r ue.

Many forms have fields dependent on other conditions. For example, aform might ask whether the respondent owns acar. It isonly
appropriate to ask for information about their car if they have indicated that they own one. In XForms, this occurs through the
r el evant property.

Ther el evant property provides hints to the X Forms User Interface regarding visibility, focus, and tab order. In general, whent r ue,
associated form controls should be made visible. When f al se, associated form controls should be hidden, though an XForms
Processor may only disable the form contrals. In either case, the form controls should be removed from the tab order and not allowed
focus.

The following table shows the interaction betweenr equi r ed and r el evant .

required="true" required="false"

The form control (and any children) should be visible | The form control (and any children) should be visible or
relevant="true" |or availableto the user. The XForms User Interface available to the user. The XForms User Interface may
may indicate that avalueis required. indicate that avalue is optional.




The form control (and any children) should be hidden

or unavailable to the user. Entering a value or The form control (and any children) should be hidden or
relevant=""false" |obtaining focus should not be allowed. The XForms | ynavailable to the user. Entering a value or obtaining
User Interface may indicate that should the form focus should not be allowed.

control become relevant, a value would be required.

5.2.5 Model Item Property: calculate

Description: indicates that the value of the declaring datatype is to be dynamically calculated.
Legal Values: any expression that evaluates to a datatype compatible with the declaring datatype.
Default Value: none.

An XForms Model may include model items that are computed from the other values el sawhere. For example, the sum over lineitems
for quantity times unit price, or the amount of tax to be paid on an order. The computed value can be represented as an Dynamic
Constraint using the values of other model items.

5.2.6 Model Item Property: priority

Description: indicates the relative priority for calculations of the model item.

Legal Values: any expression that evaluates to an integer in the range 0-32767.
Default Value: 0.

For model items that are calcul ated, this optional property specifies a calculation order.

5.2.7 Model Item Property: validate

Description: indicates that the value of the declaring datatypeis to be dynamically validated.
L egal Values: any expression that evaluatesto xf or m Bool ean
Default Value: t r ue.

An XForms Model may include model items that need to be validated. The specified Dynamic Constraint isinvoked every time the
value of the declaring datatype changes. The expression must evaluatetot r ue for the model item to be considered valid. Future
versions of this specification will describe details such asimmediate validation vs. onsubmit validation.

Dynamic Constraints used here are not restricted to examining the instance data item they are invoked on. The Dynamic Constraints
Language provides the means to traverse the instance data, as well as call-outs to external script.

The XForms User Interface may indicate whether aform control is currently valid or invalid.

[Editor's Feedback Request 5.2.7.cascade: Will theval i dat e property be evaluated on all the parent or child model items whenever a
value changes? We need to make sure that inter-model item constraints will get evaluated.]

5.3 Using Datatypes

The basic datatypes defined by XForms can be used individually or aggregated to build appropriate structures for usein XForms
applications. XForms provides a number of structures that are mapped to corresponding constructsin XML Schema.

XForms Processors that are Schema compliant can use arbitrarily complex Schema constructs in the XForms Model. The full Schema
syntax can be found in [XSchema-1] and [XSchema-2].

5.3.1 Atomic Datatype

Description: inserts an atomic datatype into the XForms Model.

Simple Syntax: for each atomic datatype in the Datatypes chapter, the simple syntax specifies an element with a matching namein the
XForms Namespace. Optional allowed attributes in the X Forms Namespace are the X Forms constraining facets and model item
properties, except as noted below. The element content is empty, except as noted below:

| XML Representation: at om ¢ dat at ypes



<dat at ype- nane

id = xsd:ID

dat at ype-facet-nane = val ue

<l-- ... additional datatype facets ... -->

nodel -item property-nane = val ue

<l-- ... additional nodel item properties ... -->
enum = ("open" | "closed") : "open”

choi ces = dynam c-constrai nt

<l-- exceptions noted bel ow -->
>

<l-- Content: described in this and the followi ng section -->
</ dat at ype- nane>

Attribute Definitions:

id=xsd:ID
Optional unique identifier.
enum = ("open" | "closed") : "open"

Optional enumeration specifier, with details given below.
choi ces = dynam c-constrai nt
Optional dynamic constraint that produces an enumeration list dynamically.

Syntax Exceptions:

e <string>has0 or more<mask> children representing the list members of the mask facet. mask is not allowed
as an attribute.

« <nmoney> has0 or more<al | owedCur r ency> children representing the list members of the
al | owedCur r ency facet. al | owedCur r ency isnot alowed as an attribute.

e <uri >has0or more<scheme> children representing the list members of the schene facet. schene isnot
allowed as an attribute.

« <bi nary> has0 or more <nedi aType> children representing the members of the nedi aType facet.
medi aType isnot allowed as an attribute.

« Theenumner at i on facet is described in the following section.
« Thenane model item property is required.

Editor's Note: <nbney> may not be considered an atomic datatype (see the Editor's Feedback Request in the Datatypes chapter), and
thus may be considered a structure rather than a datatype.

A method is needed to include datatypes defined elsewhere (such as in Schema format) into the XForms Model. One syntax proposal is:
« <xform el enent type="Schema dat atype"/>

Example Simple Syntax:

<xform string name="foo" m nLength="1" />

Example Equivalent Schema Syntax:

<xsd: el enrent name="foo0">
<xsd: conpl exType>
<xsd:restriction base="xformstring">
<xform m nLengt h val ue="1"/>
</ xsd:restriction>
</ xsd: conpl exType>
</ xsd: el ement >

Second Example Simple Syntax:

<xform bi nary name="f oo" >
<xf orm nedi aType>i mage/ j pg</ xf or m medi aType>
<xf or m nedi aType>i mage/ png</ xf or m nedi aType>
</ xf orm bi nary>




Second Example Equivalent Schema Syntax:

<xsd: el ement name="fo0">
<xsd: conpl exType>
<xsd:restriction base="xform bi nary" >
<xsd: medi aType val ue="i mage/ | pg"/>
<xsd: medi aType val ue="i mage/ png"/>
</ xsd:restriction>
</ xsd: conpl exType>
</ xsd: el enent >

5.3.2 Enumerated Datatype

Description: inserts an atomic datatype, with arestricting enumeration, into the XForms Model. Enumerations are mentioned separately
here only because of their special syntax.

Simple Syntax: an enumerated datatype is declared as an atomic datatype above, with the additional syntax as follows:

« An additional attribute enumcan be either open (the default) or cl osed. When cl osed, the enumeration is strictly limited to
the defined values. When open, other values are allowed, aslong as they satisfy all other constraining facets.

« Any datatype can be restricted to an enumerated val ue space by providing 1 or more <val ue> children with string content
representing the individual enumerated value.

« Any datatype can be restricted to an enumerated value space by providing an attribute choi ces which contains an XForms
Dynamic Constraint that returns alist of values at runtime. Thislist isused in addition to any <val ue> children.

| XML Representation : <val ue>
<val ue

id = xsd:ID
>

<l-- Content: #PCDATA -->
</val ue>

Attribute Definitions:
id=xsd:ID
Optional unique identifier.
Note that an open enumeration is useful for scenarios like the following, where a multiple choice question has an "other" option:
& isa
' MasterCard

 Diner's Club
C American Express

C Dther...l

Editor's Note: functionality similar to open enumerations is available in XML Schema through the combination of union and
enumeration features.

Simple Syntax:

<xform string nane="foo" enune"cl osed">
<xf orm val ue>Vi sa</ xf or m val ue>
<xf or m val ue>Mast er Car d</ xf or m val ue>
<xform val ue>Di ner's C ub</xform val ue>
<xf or m val ue>Aneri can Express</xform val ue>
</xformstring>

Equivalent Schema Syntax:



<xsd: el ement nane="foo" enun¥"cl osed">
<xsd: conpl exType>
<xsd:restriction base="xformstring">
<xsd: enunerati on val ue="Mastercard"/>
<xsd: enuneration value="Diner's C ub"/>
<xsd: enuner ati on val ue="Aneri can Express"/>
</xsd:restriction>
</ xsd: conpl exType>
</ xsd: el emrent >

Simple Syntax with Dynamic Choices:

<xform string nanme="foo" enunr"cl osed" choices="getCreditCardList()"/>

5.3.3 Group

Description: allows aggregate hierarchical arrangement of ordered datatypes.

Simple Syntax: the simple syntax specifies the element <gr oup>, with the possible attributes representing the model item properties.

| XML Representation : <gr oup>
<gr oup
id = xsd:ID
name = xsd: NCNAVE
>
<I-- Content: (group | union | array | switch | atonic-datatypes)* -->
</ group>

Attribute Definitions:
id=xsd:ID
Optional unique identifier.
name = xsd: NCNAVE
Required name for the group.

Example Simple Syntax:

<xf or m group name="person">
<xform string name="per sonNane"/ >
<xform string name="personTitle"/>
</ xf or m gr oup>

Example Equivalent Schema Syntax:

<xsd: group nanme="person">
<xsd: sequence>
<xsd: el ement nane="personNane" type="xformstring"/>
<xsd: el enent name="personTitl e" type="xformstring"/>
</ xsd: sequence>
</ xsd: gr oup>

Note that here element per son does not define a new datatype; when mapped to XML Schemasyntax; i.e. per son isan anonymous
type that cannot be reused.

[Editor's Feedback Request 5.3.3.unor der ed-group: The Working Group is looking for feedback on whether the option for an
unordered group is necessary in addition to the ordered group as described above.]

5.3.4 Union

Description: allows differing datatypes to be bound to a single model item.

Simple Syntax: the simple syntax specifies the element <uni on>, with the possible attributes representing the model item properties.
Child datatypes do not require the name attribute.



[Editor's Feedback Request 5.3.4.names: Should the name attribute be required for each of the elements within a union?

| XML Representation : <uni on>
<uni on
id = xsd:ID
name = xsd: NCNAVE
>
<I-- Content: (group | union | array | switch | atonic-datatypes)* -->
</ uni on>

Attribute Definitions:
id = xsd:ID
Optional unique identifier.
Nane = xsd: NCNAMVE
Required name for the union.

Example Simple Syntax:

<xf or m uni on name="weekday" >
<xform string enun="cl osed" >
<xf or m val ue>Monday</ xf or m val ue>
<xf orm val ue>Tuesday</ xf or m val ue>
<xf or m val ue>Wednesday</ xf or m val ue>
<xf orm val ue>Thur sday</ xf or m val ue>
<xf orm val ue>Fri day</ xf or m val ue>
<xf or m val ue>Sat ur day</ xf or m val ue>
<xf or m val ue>Sunday</ xf or m val ue>
</xformstring>
<xform nunber m n="1" nmax="7" scal e="0"/>
</ xf or m uni on>

Example Equivalent Schema Syntax:

<xsd: el ement name="weekday" >
<xsd: si npl eType>
<xsd: uni on>
<xsd: si npl eType>
<xsd:restriction base="xform string">
<xsd: enuner ati on val ue="Monday"/ >
<xsd: enuner ati on val ue="Tuesday"/ >
<xsd: enuner ati on val ue="Wdnesday" />
<xsd: enuner ati on val ue="Thur sday"/ >
<xsd: enuner ati on val ue="Fri day"/>
<xsd: enuner ati on val ue="Sat urday"/ >
<xsd: enuner ati on val ue="Sunday"/ >
</ xsd:restriction>
</ xsd: si npl eType>
<xsd: si npl eType>
<xsd:restriction base="xform deci mal ">
<xsd: max| ncl usi ve val ue="7"/>
<xsd: m nl ncl usi ve val ue="1"/>
<xsd: scal e val ue="0"/>
</ xsd:restriction>
</ xsd: si npl eType>
</ xsd: uni on>
</ xsd: si npl eType>
</ xsd: el enent >

5.3.5 Array

Description: allows homogeneous collections (i.e., all members of an array are the same structure).

Simple Syntax: the simple syntax specifies the element <ar r ay >, with the possible attributes representing the model item properties.



XML Representation : <array>
<array
id = xsd:ID
nane = xsd: NCNAMVE
m nCccurs = xform nunber : 1
maxQccurs = (xform nunber | "unbounded") : 1
>
<I-- Content: (group | union | array | switch | atom c-datatypes)* -->
</array>
Attribute Definitions:
id = xsd:ID
Optional unique identifier.
Name = xsd: NCNAMVE
Optional name for the array. Note: The author has the ability to specify whether a containing element for the
repeating elementsis produced. If anare is specified for the array then a containing element will be created where
the containing element name will be derived from the name of the array. If no nane is provided for the array then no
containing element will be created.
m nCccurs = xform numnber
Optional restriction for the minimum number of elementsin the array.
maxQccurs = xform nunber | "unbounded"

Optional restriction for the maximum number of elementsin the array, or "unbounded" for no restriction.

Example Simple Syntax:

<xform string name="child" />
</ xform array>

<xform array nanme="children" m nCccurs="0" maxCccurs="unbounded" >

Example Equivalent Schema Syntax:

<xsd: el emrent name="chil dren">
<xsd: conpl exType>
<xsd: sequence>

maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el enent name="child" type="xform string" m nCccurs="0"

Second Example Simple Syntax:

<xformarray mi nCccurs="0" nmaxOccurs="unbounded">
<xform string nanme="child" />
</ xform array>

Second Example Equivalent Schema Syntax:

<xsd: el ement name="child" type="xformstring" m nCccurs="0"

<l-- note this syntax is only valid inside a group -->

maxQccur s="unbounded"/ >

5.3.6 Switch

Description: alows alternative structures to be defined within simple syntax and for a Dynamic Constraint to determine which should

be created in the instance data.

Simple Syntax: the simple syntax specifies the element <swi t ch>, with the possible attributes representing the model item properties.
The content model consists of <case> elements, which in turn contain datatype declarations. The <case> elements have two
attributes: name from the model item properties, and condi t i on, which consists of a script to validate.

[ XML Representation: <swi t ch> |




<swi tch

id = xsd: I D

nane = xsd: NCNAVE
>

<l-- Content: (case)* -->
</ sw tch>

Attribute Definitions:
id = xsd:ID

Optional unique identifier.
Name = xsd: NCNAMVE

Required name for the switch.

XML Representation : <case>

<case

id = xsd: ID

name = xsd: NCNAVE

condi ti on = dynam c-constr ai nt
>

<l-- Content: (group | union | array | switch | atomic-datatypes)* -->
</ case>

Attribute Definitions:
id=xsd:ID
Optional unique identifier.
Name = xsd: NCNAMVE
Required name for a specific case
condition = dynam c-constraint

Optional dynamic constraint; the condition used to select this case statement. A maximum of one case may be
without acondi t i on, thiswill be considered the default case.

Example Simple Syntax:

<xform swi tch nane="address" >

<xform case nane="us" condition="property(locale) is 'US'" >
<xform string nane="street"/>
<xformstring name="city"/>
<xform string nane="state"/>
<xform string name="zip"/>

</ xf or m case>

<xform case nane="uk" condition="property(locale) is 'UK" >
<xform string name="street"/>
<xform string name="town"/>
<xform string nanme="county"/>
<xform stri ng nane="post code"/>

</ xf orm case>

<xform case nane="defaul t">
<xform string nane="street"/>
<xform string name="t own"/>
<xform string name="county"/>
<xform stri ng nane="post code"/>

</ xf orm case>

</ xform swi tch>

Example Equivalent Schema Syntax:



<xsd: choi ce>
<xsd: el ement nane="addr ess" >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement nane="street" type="xformstring"/>
<xsd: el ement name="city" type="xformstring"/>
<xsd: el ement nane="st at e" type="xformstring"/>
<xsd: el emrent name="zi p" type="xformstring"/>

</ xsd: sequence>
<xsd: attri bute name="xform caseNane" type="xsd: string"
use="fixed" val ue="us"/>
<xsd: attribute nane="xform caseCondition" type="xform xf nmExpr"
use="fixed" value=" property(locale) is 'US "/>
</ xsd: conpl exType>
</ xsd: el emrent >
<xsd: el ement nane="address" >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement name="street" type="xformstring"/>
<xsd: el emrent nanme="t own" type="xformstring"/>
<xsd: el ement nane="county" type="xformstring"/>

<xsd: el ement name="post code" type="xformstring"/>
</ xsd: sequence>
<xsd: attribute name="xform caseNanme" type="xsd:string"
use="fixed" val ue="UK"/>
<xsd: attribute nane="xform caseCondition" type="xform xfnExpr"
use="fixed" val ue=" property::locale is 'UK "/>
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el ement nanme="address" >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement name="street" type="xformstring"/>
<xsd: el ement name="t own" type="xformstring"/>
<xsd: el ement name="county" type="xformstring"/>

<xsd: el ement name="post code" type="xformstring"/>
</ xsd: sequence>
<xsd: attribute nane="xform caseNanme" type="xsd: string"
use="fixed" value="default"/>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: choi ce>

Note that this capability is an extension of the XML Schemachoi ce.

Editor's Note: Thisimpacts instance data, X Forms User Interface, the XForms Model, and the binding between them. An XForms
Model can exploit the switch construct to define a number of variants and to determine at runtime which single variant should be created
in the instance.

5.4 Combining XForms and XML Schema

XML Schema allows annotations as foreign namespaced attributes. Adding elements is more problematic. Future versions of this
specification will specify in greater detail how X Forms datatypes, properties, and structures can be used within XML Schema.

« XForms namespaced datatypes can be used within XML Schema
« Model item properties can be used as namespaced attributes within XML Schema

« Using compound structures (group, array, union, switch, etc.) require further discussion.




5.4.1 Annotating an External Schema

XForms authors may wish to reuse datatypes and structures already defined in an external XML Schema. For use in an XForms
application, such schemas may need to be annotated using XForms dynamic properties for expressing run-time constraints.

Future versions of this specification will describe how to add XForms annotations to an external Schema by reference without
modifying the original Schema.

One syntax proposal is:
« <xform annot at eEl enent el enent | D="age" m n="17" max="63" />

previous next contents
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6 Dynamic Constraint Language
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« 6.7 Extensibility

This chapter is normative.

6.1 Introduction

Many forms define integrity constraints that act over multiple fields. For example, the total
value of an order can be defined in terms of a computation over other values such as unit prices,
guantities, discounts, and tax and shipping costs. Such computations can be conveniently
represented using the syntax outlined in here. This chapter describes an XForms Dynamic
Constraints Language (DCL) based on XPath that enables these types of expressions without
the use of a separate scripting language.

Dynamic Constraints are also useful for declaratively stating when aform control or subform

needs to be filled out, according to some other value. A further use isto functionally define the
acceptable choices for some form control, when this depends on other values.

Editor's Note: For simplicity, this chapter currently defines DCL as being based on XPath
without subsetting. Readers should note, however, there is not yet consensus within the XForms
Working Group on this matter. Specific points under consideration are noted throughout this
chapter.

In the following grammar, the non-terminal NCName isdefined in [ XML Names], and Sis

defined in [ XML 1.0].



http://www.w3.org/TR/REC-xml-names/#NT-NCName
http://www.w3.org/TR/REC-xml#NT-S

6.2 Datatypes

XForms Dynamic Constraints are built out of the X Forms data types.
« string with single or double quote marks for delimiters
» boolean with the values true and false.

« number with subtypes for integers etc.

« date

o time

o monetary value

e Currency code

o binary data

« Internet mediatype (also known as MIME types)
e enumeration

The string, Boolean, and number types correspond to those defined in XPath. Dates, time
durations and monetary values etc. are subtypes of string. Additionally, the X Path datatypes
node-set and null are allowed in the XForms Dynamic Constraint Language.

Resource-limited X Forms Processors may define implementation limits on the maximum size
of anode-s&t.

[Editor's Feedback Request 6.2.conver sions. X Path defines specific type conversions. The
XForms Working Group is considering whether to include or exclude these as part of XForms
Dynamic Constraints. Either way, there will be well-defined semantics of operations involving
differing types. Comments from the community are welcome.]

If an operation cannot be performed an exception will be thrown. Exceptions are treated as
events and can be caught using event handlers, declared in XML or in scripts.

Standalone XForms Datatypes are considered valid XForms Dynamic Constraints.

Editor's Note: The productions here currently do not properly reference and extend those found
in XPath.

[1] Digit = [0-9]
[2] HexDigit = Digit
|['al - ]
|[A"-F]
[3] NullExp = 'null’
[4] BoolExp = 'true | 'fase

[5] NumberExp Ox[HexDigit]+

| [[-']Digit+["." Digit*] [('€' | 'E)['+' | -']Digit+]
"' NCName? ™" | "™ NCName? """

11" [ TExpr [, Expr]*]

[6] StringExp
[7] ArrayExp



6.3 Binding Expressions

Like XPath, the XForms DCL models an XML document as atree of nodes. There are different
types of nodes, including element nodes, attribute nodes and text nodes. XPath uses'/ ' asa
location-step separator. XML doesn't permit the '/ ' character within element or attribute names,
so thisis unambiguous.

XPath additionally allows an array index notation to address the n-th element in a sequence, for
example, the line items in a purchase order.

<pur chaseOrder orderDate="1999-10-20">
<i tem part Nume" 872- AA" >
</[itenp
<i tem part Num="926- AA" >
</[itenp
</ pur chaseOr der >

The second item in the purchase order could be addressed as follows:
e purchaseOrder/iten]2]

Asin XPath, array indexes start at 1, not 0. Authors should be aware of this, especially when
writing applications that combine scripting and X Forms.

XPath aso allows you to address attributes. For instance, the or der Dat e attribute in the
pur chaseOr der element could be addressed as follows:

e purchaseOrder/ @r derDat e

To address the par t Numattribute in the second item you could write:
e purchaseOrder/itenf 2]/ @artNum

Aswith XPath, all addressing is based on the concept of a context node. In many situations,
using a context node can lead to shorter identifiers. As an example, if the second i t emelement
above was selected as the context node, the par t Numattribute could be addressed as follows:

e @artNum

Identifiers are evaluated from left to right. The value of an identifier must resolve to one of the
above types. Theidentifier syntax is abased on XPath and follows the same semantics. If an
identifier starts with an element name, then the name must be in the current context (scope) or
an ancestor context. If an identifier can't be resolved, an invalid identifier exception is thrown.

[Editor's Feedback Request 6.3.ns: To what extent do binding expressions need to concern

themselves with namespaces? (Note that for authoring ssmplicity, this proposal so far largely
treats binding expressions in a non-namespace-aware fashion)]




(G

|"./

| element-name) [[' Expr )+
identifier ['@" attribute-name]
| '@ attribute-name

[8] Identifier

[9] PathExp

6.3.1 Root and Context Nodes

Binding expressions are often used to point to a specific instance data item. When used in this
role, the following rules determine how data is selected:
1. Theroot node for binding expressions refersto the virtual instance data<i nst ance>
element. For example:
o / (selects<i nst ance> and therefore al child instance data)

o / f oo (selectsthe <f 00> element, which must be achild of <i nst ance>)
2. For purposes of addressing, all instance dataistreated asif it were alocal resource.

3. If abinding expression selects a node-set in a context where only asingle nodeis
required, by default only the first node from the node-set is used.

4. The context node for outermost binding elements (such as XForms Ul elements) isthe
virtual instance data root, defined above. A "binding element” is any element that is

explicitly allowed to have an xf or m r ef attribute. An XForms element is " outermost”
when the XPath expression ancest or : : * includes no binding element nodes.

5. The context node for non-outermost binding elements (such as XForms Ul elements) is
determined by evaluating the binding expression of the immediately enclosing el ement.
An element is"immediately enclosing” when it is the first binding element node in the
XPath expression ancest or : : *. Thisisalso called "scoped resolution”.

Example:

|Scoped Binding Expressions

<sonme& oupi ngW dget ref="el enent 1/ f oo/ bar" >
<anot her Wdget ref="el enent2"/>
<anot herWdget ref="@ttr"/>

</ someG oupi ngW dget >




In some cases, binding expressions address the XForms Model, for instance to select dynamic

In this example, the sonmeGr oupi ngW dget has a binding expression of

el enment 1/ f oo/ bar . According to the rules above, this outermost element
would have a context node of / , which isthe <i nst ance> element. Both of the
anot her W dget sthen inherit a context node from their parent, the context
nodebeing/ el enent 1/ f oo/ bar . Based on this, theanot her W dget
binding expressions evaluate respectively to

/ el ement 1/ f oo/ bar/ el enent 2 and/ el enent 1/ f oo/ bar/ @ttr.
Matching instance data follows:

|Sample I nstance Data

<i nstance xm ns="http://ww.w3. org/ 2001/ 02/ xf or ns" >
<elenmentl xmns="...">
<f 00>
<bar attr="xyz">
<el enent 2>xyz</ el enent 2>
</ bar >
</foo>
</ el enent 1>
</i nstance>

Here is a sample instance data that fits the above Ul markup. "xyz" indicates
sample data.

constraints or calculations. This operates similar to the above.

Editor's Note: A future revision will explain thisin greater detail, including an example.

6.3.2 Canonical Binding Expressions

Aswith XPath, it is possible to construct many different binding expressions that end up

pointing to the same location. That said, it is often useful to express a binding expressionin a

standard, compact representation, called a canonical binding expression.

Canonical binding expressions are represented as a Absol utel ocationPath as defined in
[XPath]. Additionally, canonical binding expressions use only default axis-specifiers (for
elements) or the '@" abbreviation (for attributes). Examples:

(canonical) / a/ b/ ¢

(canonical) / a/ b/ @

(non-canonical) a/ b/ c

(non-canonical) chi l d: :a/child::b/child::c
(non-canonical) / a/ b/ ¢/ d/ ancestor::c



6.4 Operators

Editor's Note: Some work is still needed to specify operator precedence, associativity and the
event names thrown upon exceptions.

XPath reserves'/ ' as alocation-step separator, making it impractical to also use this symbol for
division. The Dynamic Constraints Language makes consistent use of English names for
operatorsis intended to minimize the potential for authoring errors, and to avoid the need for
using character entity references for symbols.

Thenot operator can only be used with an operand that evaluates to a Boolean value. If the
operand ist r ue, thenot operator evaluatestof al se. If the operandisf al se, thenot
operator evaluatestot r ue.

Thei f condt hen exprl el se expr2 construct requires cond to evaluatetot r ue or f al se.
If condist r ue, the value of the construct is the result of evaluating exprl, otherwiseit is
obtained from evaluating expr2.

Thei s operator compares two values, and produces a Boolean result.

Theexpri s w t hi n(exprl, expr2) construct evaluatestot r ue if the result from evaluating
expr falls within the inclusive range defined by exprl and expr?2. If it falls outside the range the
construct evaluatesto f al se. The operands must be of the same type, and are restricted to
numbers, strings, dates, times or monetary values with the same currency code. String
comparison is defined as per the Unicode standard.

Theexpri s not w thi n(exprl, expr2) construct evaluatestof al se if theresult from
evaluating expr falls within the inclusive range defined by expr1 and expr2. If it falls outside
the range the construct evaluatesto t r ue. The operands must be of the same type, and are
restricted to numbers, strings, dates, times or monetary values with the same currency code.
String comparison is defined as per the Unicode standard. Here are some examplesof t r ue
statements:

e 3is Wthin(l,5)

e 3is not wthin(l, 2)

o« "aab" is wthin("aaa", "aac")
Thei s bef or e and related operators provide comparison operations similar toi s wi t hi n.
The operands must be of the same type, and are restricted to numbers, strings, dates, times or
monetary values with the same currency code. String comparison is defined as per the Unicode

standard. Before and below denote earlier in the scalar range, while after and above denote later
in the scalar range. For instance, here are some examples of t r ue statements:

age is 60

e 26 i S not 27

3 is below 4

"Mary" is after "Mandy"



Theand, or and xor require Boolean operands and perform the corresponding Boolean
operations. For instance, the following examplesareall t r ue:

« false is true and fal se
e true is true or false

e true is true xor false
« false is true xor true

Thepl us, m nus, ti nmes and over operators require numeric operands (see below for
exceptions) and perform the corresponding arithmetic operations. The over operator performs
division and throws an overflow exception if the denominator is zero. The pl us operator can
also be applied to string operands, to perform string concatenation. The following examples are
altrue:

e 5is 1 plus 4

e« 3is 6 over 2

e 3isS 5 mnus 2

o "happy days" is "happy" plus " " plus "days"

The %operator is a postfix operator that dividesits operand by 100.
e 9is 15%tinmes 60

The = operator performs assignment. The mechanism for binding form controls generally
assumes that each form control is bound to a single model item. Some XForms User Interface
controls such as buttons and image-maps may need to set the values of several model itemsin

the same action. It is proposed that thisis handled using one or more assignment statements
separated by semicolons:

Here is a simple example which sets both the city and state:
e City="London"; state="Ontari 0"

[10] InfixOperator = 'and'
| 'or’
| 'xor'
| 'plus
| 'minus
| 'times
| 'over’
| 'is' [[PrefixOperator] (‘above' | 'below' | 'before’ | 'after')]

[11] InfixExp Expr InfixOperator Expr
[12] PrefixOperator 'not’
[13] PrefixExp PrefixOperator Expr

[14] PostfixOperator
[15] PostfixExp
[16] Special Operator

I%l
Expr PostfixOperator
IS ['not’] ‘within'



Expr Specia Operator ‘(' Expr ', Expr ')’
'If" Expr 'then' Expr ['else’ Expr]
[Lexpr'="]+ Expr[ "' Assignment |* [ ']
Identifier |

Function |

(Lexpr)

[17] Specia Exp
[18] If ThenElseExp
[19] Assignment
[20] Lexpr

6.5 XForms Core Function Library

This section defines a set of required functions useful within XForms. Function syntax is based
on XPath:

[21] Arg

[22] FunctionExp

Expr
function-name'([arg ['," arg]*] V'

6.5.1 XPath Core Function Library

The XForms Core Function Library includes the entire [ XPath] Core Function Library,
including operations on node-sets, strings, numbers, and booleans.

Editor's Note: Further input is required on the ability for resource-constrained devices to
implement the complete X Path Core Function Library.

6.5.2 Number Methods

Note: the following are defined within [XPath] - nunber (), sun(), floor(),
ceiling(), and round()

Function: number aver age(node-set)

The aver age function returns the arithmetic average value, for each node in the argument

node-set, of the result of converting the string-values of the node to a number. Numbers are
added with plus, and then taken over the count() of the specified node-set.

Function: number min(node-set)

The min function returns the minimum value, for each node in the argument node-set, of the

result of converting the string-values of the node to a number. Numbers are compared with is
below.

Function: number max(node-set)

The max function returns the arithmetic average value, for each node in the argument node-set,

of the result of converting the string-values of the node to a number. Numbers are compared
with is below.



6.5.3 String Methods

Note: the following are defined within [ XPath] - stri ng(), concat (),

starts-wth(), contains(), substring-before(),
substring-after(), substring(), string-length(),
normal i ze-space(), and translate().

6.5.4 Date/Time Methods

Function: string now()

The now function returns the current system time as a string value, in the canonical format

defined within the X Forms specification. If local time zone information is available, itis
included in the string.

6.5.5 Miscellaneous Methods

Function: null submit()

The submit function immediately submits the instance data bound to the node that contains the
expression.

Function: null reset()

Thereset function immediately resets the instance data bound to the node that contains the
expression.

6.6 Lexical Structure

When tokenizing, the longest possible token is aways returned.

Whitespace is permitted between tokens with the following exceptions:
o beforeor after the/ or. ./ within compound identifiers.
« Wwithin number tokens
« Wwithin name tokens

Whitespace is required between adjacent alphanumeric tokens, e.g. white space is required
between the operator "not " and the name of afunction. Names follow the lexical rules for
XML NAME tokens. Function names, however, are not permitted to include- or . for
compatibility with externally defined functions.

Parentheses can be used for grouping, but otherwise have no effect on the semantics of
Dynamic Constraints. The syntax catersfor literals for null, booleans, numbers, and strings.



[23] Expr = NullExp

| BoolExp

| NumberExp
| StringExp
| ArrayExp

| PathExp

| InfixExp

| PrefixExp
| PostfixExp
| Specia Exp
| If ThenElseExp

6.7 Extensibility

This section will be expanded in future revisions, to cover extension functions and methods for
calling out to script.

previous next contents




previous next contents

7 XForms User Interface

Contents

e 7.1 Introduction

e 7.2 Abstract Form Controls
o 7.3 Core Form Controls

o 7.4 Custom Form Controls

e 7.5 Multiple Pages
e 7.6 Layout

This chapter is normative.

7.1 Introduction

This document describes:
o Markup for the XForms User Interface

« New style properties for use in combination with Cascading Style Sheets (CSS) style
properties for laying out form controls.

« A mechanism for binding the XForms User Interface to the X Forms Model and instance data.

XForms User Interface controls are declared using markup elements, and their behavior refined via

markup attributes. This markup may be further decorated with style properties that can be set using
CSS stylesheets to deliver a customized look and feel. XForms User Interface controls defined here

are bound to the underlying data instance by using the binding attributes as defined in the Binding
chapter.

This chapter addresses accessibility by taking a uniform approach to such features as captions, help
text, tabbing and short cuts.

The group plans to address internationalization and conformance profilesin alater Working Draft.

7.1.1 Design Input

The following cases have been considered in this design:
« Group boxes used to group form controls

« Explanatory text and graphics



« Output form controls used for computed values

« Sngle-line and multi-line text entry form controls

o Check boxes for yes/no questions

« radio buttons and drop down menus for multiple choice questions
« Listsallowing multiple selections

« Buttons for navigation or instance data submission

« Image maps functioning as one or more buttons

« Tree controlswith the ability to open and close nodes

« Sidersor rotary controlsfor picking froma range

« Spin controlsfor incrementing or decrementing a value

« Custom pickerse.g. for dates or colors

« Additional (pop-up) help

« Mechanisms for navigation through form controls

« Keyboard shortcuts for moving to particular form controls

« The ability to disable particular form controls, thereby removing them from the navigation
order, and from the submitted data

« The ability to prevent users from changing the values of particular form controls

« Theability for form controls to indicate an error in some manner
« Theability to selectively hide or reveal groups of form controls
« Theability to present XForms as a sequence of cards

Eventually, this chapter will describe functionality for most or all of the above cases.

7.2 Abstract Form Controls

Because many types of form controls share similar properties, we here specify afew abstract form
controls which serves no purpose but to contain common attributes, properties, and elements. It isan
error to include an abstract form control directly. Other form controls are later defined in terms of
these abstract form controls.

Note: This approach does not constrain implementations to utilize abstract form controls.

The following pieces of markup (core elements and attributes) are common to all XForms User
Interface controls defined in this document.

7.2.1 anyControl

An abstract form control anyControl isthe basisfor all XForms form controls. It is defined as
follows:

XML Representation: abstract form control




<anyContr ol
xm ns = nanespace-identifier
xm :lang = xnl -1 anguage-i dentifier

id = xsd: I D
class = TBD
style = TBD

ref = bindi ng-expression

xf orm = cont ext - node- sel ect or
>

<!-- Content: caption, help?, hint?, onevent? -->
</ anyControl >

Attribute Definitions:
xm ns = nanespace-identifier

Optional standard XML attribute for identifying an XML namespace. It is
frequently useful to include this standard attribute at this point.

xm :Lang = xm -1 anguage-identifier

Optional standard XML attribute to specify a human language for this element.
id = xsd: ID

Optional unique identifier used to refer to this particular <xf or n> element.
class = TBD

Optional selector for astylerule.
style = TBD

Optional inline style specification.

Attributes Defined Elsewhere:
ref = bindi ng-expression

Optional binding expression. Details in the Binding chapter.

xform = cont ext - node-sel ect or
Optional context node selector. Details in the Binding chapter.

Common Style Properties

Style properties specify custom look and feel, such as color and border styles. The specification uses
the box model and style properties defined in the Cascading Style Sheets level 2 specification
[CSS2] and a'so introduces afew new properties for an extended layout model for X Forms. Note
that the X Forms Working Group is aware that the definition of new CSS propertiesis beyond the
scope of our work. The additional style properties mentioned in this chapter are meant as an initia
basis for discussions with the CSS Working Group. Style properties can be specified via style
sheets, and changed via scripts though the DOM.

Some common properties include:
o di spl ay: used to hide or display the form control



wi dt h: the width of the form control

hei ght : the height of the form control
bor der : (and related longhand properties) the style of the form control's border

capti on- styl e: Stylefor the form control label.

Note that interpretation of attributeslike hei ght are dependent on the layout model we use.

Thenew capt i on- st yl e style property may be used to specify the position of the caption text
relative to the form control. The valueistop, left, right, bottom or hidden. It may be used together

with the CSS text-align property to set left, center or right alignment.

Editor's Note: The above list isillustrative; for the exhaustive list of CSS style properties, refer to
the CSS specification.

Common Child Elements
The capti on element

This element labels the form control with a descriptive summary. The caption makes it possible for
someone who can't see the form controls to obtain a short description as they navigate between form
contrals. This element isrequired. It contains inline content as defined by XHTML. Attributes

xm : Lang, cl ass and st yl e can be used to further qualify the capt i on element. Attribute
st yl e on element capt i on stylesthe caption text; attribute capt i onSt yl e on theform

control containing the caption determines the position of the caption text relative to the associated
form contral.

The hel p element

This element provides alonger description that will help users to understand how to fill out this
form control. The hel p text will normally be shown only on request. This optional element

contains inline content as defined by XHTML. Attributesxni : Lang, cl ass and st yl e can be
used to further qualify the help element. Attribute st yl e on element hel p styles the caption text;
attribute hel pSt yl e on the containing form control determines the position of the help text

relative to the associated form control.

The hi nt element

This optional element provides a short hint for the user, typically represented as atooltip by
graphical XForms Processors. The tooltip text will normally be shown when the user remains on the
form control for more than a certain length of time. It contains inline content as defined by XHTML.
Attributesxni : Lang, cl ass and st yl e can be used to further qualify the hi nt element.
Attribute st yl e on element hi nt stylesthe hi nt text; attribute hi nt St yl e on the containing
form control determines the position of the hi nt text relative to the associated form control.

The onevent element



This element can be used to bind event handlers to form controls. It isdefined in [XHTML Events]|.
Details on XForms events can be found in the Reference Processing M odel chapter.

7.2.2 anyNavControl

The abstract form control anyNavCont r ol represents any navigable form contral. It is based on

anyCont r ol , sharing all its attributes and stylable properties. The following attributes are
additionally defined:

XML Representation : abstract navi gable form control

<anyNavCont r ol
<l-- all attributes from<anyControl > -->
accesskey = xsd:string
navi ndex = xsd:i nteger
>
<I-- Content: same as <anyControl> -->
</ anyNavCont r ol >

Attribute Definitions:

accesskey = xsd:string
This attribute defines a shortcut for moving the input focus directly to a
particular form control. The value of thisistypically asingle character which

when pressed together with a platform specific modifier key (e.g. the alt key)
results in the focus being set to this form control.

navi ndex = xsd:i nteger

This attribute is a non-negative integer in the range of 0-32767 used to define the
navigation sequence. This gives the author control over the sequence in which
form controls are traversed. The default navigation order is specified in the

Reference Processing Model chapter.

7.3 Core Form Controls

The following form controls are defined in terms of the abstract form control on which they are
based in terms of syntax. Unless noted otherwise, all form controls here are treated as inline text for
purposes of XHTML processing.

7.3.1 Hidden

[Editor's Feedback Request 7.3.1.hidden: Given a separate XForms Model that can store data values
not visible to the end user, isthere aneed for a "hidden” form control, perhaps for compatibility
with XHTML forms?]




7.3.2 Output

Description: The out put form control allows the display of aview of adatavalue, typically as
part of other content. The resulting form control cannot be modified by the user.

Based On: anyCont r ol
Syntax Definition: The element nameisout put .

Example:

The total cones to <output ref="order/total Price"/>

The out put form control may be used inacapt i on, for instance when authors want to say: "I
charged you 100.0 - and hereis why".

7.3.3 Text Entry

Description: alowsfor the single or multiple line entry of text values.
Based On: anyNavCont r ol
Syntax Definition: The element nameist ext box.

Two additional attributes, r ows and col s specify a number to be used as the form control's height

and width in characters, respectively. r ows defaultsto 1. Note that these do not constrain the
amount of text that can be entered.

[Editor's Feedback Request 7.3.3.cols-default: What should be the default for col s 7

Example:

<t ext box ref="order/shi pTo/street">

<capti on>Street <capti on>

<hel p>Pl ease enter the nunber and street nane</hel p>
</ t ext box>

7.3.4 Checkbox

Description: alowsfor binary (yes/no) input.
Based On: anyNavCont r ol
Syntax Definition: The element nameischeckbox.

Example:



<checkbox ref="questionnaire/ married">

<caption>Are you married?</caption>

<hel p>W need this to determ ne your tax allowance</hel p>
</ checkbox>

Thecheckbox element is used for yes/no questions.

7.3.5 Single Select: radio buttons, drop-down menus and list
boxes

Description: allows for various representations of form controls that allow the user to choose one
option out of many.

Based On: anyNavCont r ol

Syntax Definition: The element nameisexcl usi veSel ect . One or more child i t emelements
define the caption text for an individual radio button or menu item, with an optional attribute of
val ue, which specifies the associated value to be used in the instance data.

Example:

<excl usiveSel ect ref="icecream fl avor">
<capti on>Fl avor </ capti on>
<item value="a">Vanill a</itenr
<item val ue="b">Strawberry</itenp
<i tem val ue="c" >Chocol ate</itenp
</ excl usi veSel ect >

These constructs are used to encapsulate various forms of selection. We support two broad classes
of selection characterized by the type of data being obtained from the user. When the XForms

Model allows the user to pick one or more from a set of choices, the type of the underlying instance
IS a container; contrast this with the case where the XForms Model permits the user to pick only
one. We parallel thisdistinction in the XForms User Interface markup by introducing elements

mul ti pl eSel ect andexcl usi veSel ect .

User interfaces typically support a wide range of selection widgets characterized by distinctive
appearances and behaviors. We capture these distinctions e.g., pull down list versus a combo box,
viast yl e attributes on elementsexcl usi veSel ect andnul ti pl eSel ect.

Thel i st - ui style property must be one of the following values:
« radio
« checkbox
e NMEeNnu
e |istbox

Each option may have a platform-specific behavior.



Editor's Note: We need a default representation, to be used in the absence of a style sheet.

The items are bound to the choices in the data type in the lexical order in which they appear in the
markup. This avoids the need to redundantly name things in both the presentation markup and in the
XForms Model.

Layout can be handled through the automated layout mechanisms described later, or can use
absol ute positioning via style properties.

[Editor's Feedback Request 7.3.5.accessibility: Accessibility requirement: long lists of choices are
easier to useif they are grouped in some way, preferably with associated captions. Is there a need
for hierarchical menus? Ani t engr oup or empty separ at or element might do the trick.]

7.3.6 Multiple Select: Lists

Description: alows for various representations of form controls that allow the user to choose
several options out of many.

Based On: anyNavCont r ol

Syntax Definition: The element nameisnul ti pl eSel ect . One or more childi t emelements
are allowed, asfor excl usi veSel ect .

Example:

<mul ti pl eSel ect ref="icecreaniflavors">
<capti on>Fl avor s</ capti on>
<item value="a">Vanill a</itenp
<item val ue="b">Strawberry</itenp
<i tem val ue="c">Chocol ate</itenp
</multipleSel ect>

This construct can be used to popul ate structures like ar r ay in the XForms Model.

7.3.7 Buttons

Description: similar to the XHTML form control of the same name, allows for one-time actions to
OCcur.

Based On: anyNavCont r ol

Syntax Definition: The element nameisbut t on. The attribute act i on may contain an XForms
Dynamic Constraint to call when the form control is activated.

Example:

<button action="city = 'London'; state = '"Ontario' ">
<caption>Set Val ues</caption>
</ button>




Thebut t on element is derived from XHTML. It alows you to submit the instance data, or to set
one or more data values at the same time. The caption is generally shown on the face of the button.

7.3.8 Submit

Description: aspecific control for submitting the instance data.
Based On: but t on

Syntax Definition: The element nameissubm t . The attribute act i on defaults to the binding
expressionsubm t ().

Example:

<subm t xform="foo0">
<caption>Submt XM.</caption>
</ subm t >

The binding expression on submit should select the instance data that will be submitted.

In future revisions, we will define similar controls, liker eset or suspend.

7.3.9 Future Work

The XForms Working Group is continuing to investigate and design additional controls for use
within the XForms User Interface. These include sliders, spin controls, rotary controls, image maps,

tree controls, and scrolling record controls.

7.4 Custom Form Controls

The following section outlines some of our ideas for reusing XForms User Interface markup.

7.4.1 Custom Pickers

Custom pickers allow us to create reusable user interface components. Just as we can define data
types and structures that can be reused within the XForms Model, reusable user interface
components allow us to design complex XForms using the basic building blocks described above,
and then reuse these components in multiple situations. As with any component framework, this has
two basic requirements:

« Components need to declare what aspects of the component are parameterizable by the caller.

« The caller needsto be able to override the default values of the parameters declared in the
component.

Here, we describe such a component framework along with sample markup. For this example,
assume that USShi ppi ngAddr ess isareusable data type that is used in multiple placesin the
XForms Model, e.g. the user will be asked for abi | | i ngAddr ess and shi ppi ngAddr ess




--both of type USShi ppi ngAddr ess.

First, we show a simple example that is designed to bind XForms User Interface to amodel item of
type USShi ppi ngAddr ess with no attention to making the component reusable.

<gr oupbox>
<t ext box ref="address/street">
<capti on>Pl ease enter your street address</caption>
</t ext box>
<t ext box ref="address/zip">
<capti on>Zi p Code</capti on>
</t ext box>
</ gr oupbox>

Next, we prepare the above XForms Model fragment to become a reusable component that could be

used for obtaining both the shipping and billing address. To do this, we need to parameterize those
portions of the component that the caller will wish to modify.

<conponent nane="AddressW dget" dat aType="USShi ppi ngAddr ess" >
<par am nane="street Pronpt"/ >
<par am nane="zi pPronpt"/>
<par am nane="border" val ue="line"/>
<gr oupbox bor der ="3$bor der" >
<t ext box ref="address/street">
<capti on>
<val ue- of nane="street Pronpt"/>
</ capti on>
</t ext box>
<t ext box ref="address/zip">
<capti on>
<val ue- of nanme="zi pPronpt"/>
</ caption>
</t ext box>
</ gr oupbox>
</ conponent >

Note that the Ul component as defined above does not create a user interface; user interfaceis
created by explicitly instantiating the component viaelement use- conponent described next.

Finally, we use this component to instantiate the X Forms User Interface for obtaining the shipping
and billing address.



<Use- conponent nane="address" conponent="AddressW dget ">
<wWi t h- par am nane="street Pronpt" >
Shi ppi ng Street Address
</w t h- par anp
<wi t h- par am nane="zi pPronpt " >
Zip Code for state where we are shipping to
</wW t h- par anr
<wi t h- par am name="bor der" val ue="dotted"/>
</ use- conponent >

The reusable component isinstantiated by element use- conponent ; parameter values are
specified by the contained wi t h- par amelements.

7.5 Multiple Pages

The following section outlines some of our ideas for allowing multiple-page forms.

7.5.1 Subpages

Subpages provide a means to present X Forms one bit at atime, breaking a complex task into
smaller, simpler parts. Presentation of a subpage can occupy the entire "page” or just part of a page.
Different presentations are possible, e.g. a stack of pages with visible name tags, or as a set of
buttons for flipping through the stack or navigating directly to a particular subpage. One possible
representation isaf or nset element enclosing one or more subpage elements, each of which
startswith acapt i on element.

Asthe nameimplies subpage isnot specific to XForms --our intent isto design subpage so that
it can be used within XForms --and more generally within XHTML to create presentations where
document views are presented to progressively reveal the document structure and content.

7.6 Layout

The following section outlines some of our ideas for making XForms independent from any
particular presentation technology, for example XHTML tables.

Editor's Note: All style properties used by XForms to specify layout will be as defined by the CSS
working group.

7.6.1 Grouping

Thegr oupbox element is used as a container for defining a hierarchy of form controls. A
groupbox element can contain other groupbox e ements.

The hierarchy defined by nested groupbox elements is used to determine the traversal order
specified by attribute navi ndex on form contrals. Setting the input focus on a group box results in

the focus being set to the lowest form control in the tabbing order within that group box.



[Editor's Feedback Request 7.6.1.binding-on-groups. Currently, gr oupbox is being used to both
group controls and provide binding context. It is an open issue whether the binding attributer ef is

allowed here]

7.6.2 Additional Style Properties

The following are preliminary ideas intended to start a dialog with the CSS Working Group and
other interested parties.

Element gr oupbox allows the following additional layout attributes to control the layout of the
form controls being packed inside the container. Thel ayout property can be used to control

whether the form controls within a group box are laid out from left to right or top to bottom. The

value of the property ishori zont al ,verti cal ori nheri t.Itcan be used together with CSS
padding properties.

Editor's Note: Aswe develop the layout model, we may factor out some of the more common
behaviors desired of element gr oupbox into elements such asgr i d to avoid overloading element
gr oupbox with multiple functions.

Thefi el d-al i gn property controls the amount of whitespace between the caption and the form
control so as to ensure the desired alignment of all the form controls within the group box. The

value of the property can beoneof: | eft,ri ght ,t op,bottomcenter,justifyor
I nherit.Thedefaultisj ustify.

Editor's Note: This could meet our requirement to not be dependent on XHTML layout/tables.

The width and height of a group box can be set via the corresponding CSS properties. The default is
to size the box to the minimum needed for the contents of the group box. Setting the width to 100%
ensures that the box is the maximum width permitted by the enclosing CSS block.

In the following example, the form controls are laid out horizontally and justified to fill the available
Space.

r— Quality Settings

" Best f* Moarmal " Dialt [ Custom

Here is another example, but thistime with avertical layout:

— Tray Selection

Faper Source:

b edia: Flain Paper o

To justify the form controls for avertical layout, the XForms Processor adjusts the spacing between




each form control and its caption. In the next example, thef i el d- al i gn property has been set to
left. Asaresult, the spacing between the controls and the caption is the same for al form controls.

~ Farmatting

[ ignore colors zpecified on wWeb pages

[T Ignore font styles specified on 'Web pages

[T Ignore font zizes specified on “Web pages

7.6.3 Grid Layout

Sometimes a simple horizontal or vertical layout is not enough. The next example uses agrid layout:

— Current values. .

Top IEI.EE i Bottorm (025 ik
Left IEI.EE in Right (025  in

Centre IEI.EE i

Editor's Note: "in" in the example is an output form control that can display either "in" or "cm".

Grid layout is potentially complex, and further study is needed to find the most appropriate solution
for XForms. Here are several possibilities:

« Useexplicit positioning for each form control. Thisis how most Windowing systems specify
dialog boxes. It is common for the form controls to be constrained to positions on a grid with
aspacing relative to the dialog font size. A subtlety isto make text input form controls use the

same baseline as the caption text. Thisis a simple approach, and works fine provided the
width and height of the group box are fixed.

« Useexplicit positioning, but distinguish between hard and soft spacings. The soft spacings are
adjusted automatically to match the width and height of the group box, and the font size etc.
Thisisinspired by the approach used by Donald Knuth for TX.

« Useastyle property on form controls to force that form control to appear on the next row, e.g.
br eak- bef or e. This could be combined with another style property to specify which form
controls need to be vertically aligned with one another. One possibility for thisis a named tab
stop (such as"foo" int ab- st op: f 00), where the position of the stop is determined
automatically by the XForms Processor. Another possibility isto define a penalty scheme
where layout engine adjusts the positioning to minimize the sum over the positioning
penalties. This approach would involve minimal effort on behalf of the author.

« Useexplicit markup for each row, either a container element similar to XHTML's table row
element <tr>...</tr> or an empty element such as <br/>



« A generalization isto allow explicit markup to divide the remaining space up progressively
horizontally or vertically, similar to the mechanism provided by XHTML's frames.

[Editor's Feedback Request 7.6.3.repeating: What about "repeating structures’ when these are
specified in the XForms Model? One possibility is arecord set control which allows usersto add

and delete records, where al of the records satisfy the same XForms Model. An exampleisaline
item in an order form, consisting of the quantity, product code and unit price.]

7.6.4 Text and graphics

It is often desirable to include graphics and additional text within group boxes, for instance, the
following uses graphicsto illustrate the idea of printing in black & white versus printing in color.

= ]
B Black & white me| * Color
‘ -| ‘ -|

Group boxes can, in principle, include graphics marked up using the XHTML i ng element, or
vector graphics marked up in SVG etc.

Calar
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8 Binding

Contents

« 8.1 Introduction

« 8.2 Binding Attributes

« 8.3 Direct Binding

e 8.4 Indirect Binding

« 8.5 Multiple Forms per Page

This chapter is normative.

8.1 Introduction

Binding is the glue that connects the separate pieces of XForms -- the XForms Model, instance data, and form
controls. The binding is independent of the language used in the XForms Model (Schema or simple syntax) and also
independent of the user interface language used.

Binding is specified through the use of binding expressions. The syntax and details of binding expressions are
defined in the Dynamic Constraint L anguage chapter. This chapter describes the wider topic of how binding
expressions are used within XForms.

A future revision of this chapter will address binding across XForms Models, for instance declaring an "address" in
one XForms Model and referencing it from another.

[Editor's Feedback Request 8.1.binding: Examplesin this chapter heavily lean towards binding between form
controls and instance data. Future revisions of XFormswill include greater representation of binding between form
controls and the XForms Model. Feedback on this chapter is especially appreciated.]

8.2 Binding Attributes

XForms defines an attribute r ef that can be placed on any form control. Note that when placed on form controls
outside of XForms, it must be appropriately namespaced. The value of the attribute is a binding expression, based on
the XForms Dynamic Constraints Language, that links the form control to a particular location in the instance data
(and therefore a particular model item). For example:

|XForms User Interface Markup with Binding Attributes

<xf orm t ext box ref="bi ndi ng-expressi on">

<xform capti on>Your first nane</xform caption>
</ xf orm t ext box>

Ther ef attribute links the form control to the instance data and XForms Model declared elsewherein
the containing document.

This can also be used on non-XForms form controls, for instance XHTML:



IXHTML with Binding Attributes

’<ht m :input type="text" nanme="ncnane" xformref="binding-expression" />

Herether ef attribute linksan XHTML form control to the instance data and X Forms Model contained
elsewhere in the containing document. Note that the ht m : prefix is used here to represent the XHTML
namespace.

Details on the operation of binding expressions are given throughout the rest of this chapter.

8.3 Direct Binding

When a containing document has at most a single XForms Model and at most a single set of instance data, binding is
simpler because there is no possibility of ambiguity asto which XForms Model and instance datawill participate.
The following syntax can be used for the binding expression:
« A binding expression that evaluates to an element or attribute in the instance data, or to alocation in the
XForms Model.

For example:
|Binding Expression with an XForms Dynamic Constraint

<xformtextbox ref="orderForm shi pTo/firstNanme">

Herether ef attribute specifies a path through the XForms Model or instance data to the desired
location.

|Instance Data

<or der For nr»
<shi pTo>
<first Name>val ue</first Nane>
</ shi pTo>
</ or der For n»

Here is the matching instance data for the above example.

A special case applies when binding to an element in the instance data that contains an attribute of typexsd: | D. In
this case, an XPath functioni d( ) , can be used:

IBinding Expression with XPath id() Syntax

<xformtextbox ref="id(' myfirstnane')">

Herether ef attribute specifies alink to an instance data element with anid of nyf i r st nane.

|I nstance Data

<a>
<b id="nyfirstnane">val ue</ b>
</ a>

Hereisthe instance data for the above example.

For this syntax to be valid, the following conditions must be true:



« There must be exactly one instance

« Theinstance data must be included in the same document as the XForms User Interface

« Every referenced element in the instance data must be marked with avalid ID (i.e. the ID is unique throughout
the whole document)

« There must be no Dynamic Constraints used to determine the data element to be referenced. (Note that this
does not prevent changing the IDREF through scripting)

Note also that:
« thismethod islimited, because it requires exactly one instance, decorated with ID attributes.
« Itisstill legal to have elements without 1D attributes in the instance data.

« Only elements can be addressed

8.4 Indirect Binding

In situations where aform is designed by collaboration (such as between a graphic designer and a database/ XML
specialist) it isdesirableto locate al binding expressionsin asingle areain the containing document. XForms allows

the binding expression to appear in a separate element <bi nd>, asibling to <nodel > and <i nst ance>.

The attributes of <bi nd> arei d of typexsd: | Dand r ef which takes a binding expression. When a binding
expression is defined this way, the form control can referencethei d of the <bi nd> element, as seen here:

|Binding Expression Using I ndirection

<xformtextbox ref="id(' myfirstnane')">

Herether ef attribute specifiesalink to a binding expression defined elsewhere.

|I nstance Data

<xformbind id="nyfirstnanme" ref="order Form shi pTo/firstName"/>
<xf orm i nst ance>
<or der For n»
<shi pTo>
<first Name>val ue</first Nane>
</ shi pTo>
</ or der For n»
</ xforminstance>

Hereisthe instance data for the above example.

This accomplishes the following:
« Itisnolonger necessary to add IDs to the instance.
« The binding mechanism isindependent of the schema and user interface mechanisms.

8.5 Multiple Forms per Page

One design goal of XFormsisto support multiple forms per page. Thisis accomplished by having multiple
<xf or m> elements within a containing document. Each <xf or m> element might have a separate X Forms Model

or instance data defined. This makes binding slightly more complex, because the correct <xf or n> element needsto
be referenced.

By default, binding expressions are based on an XForms Model or instance data that are children of the first




<xf or n> element in document order. To refer to the contents of subsequent <xf or > elements, these must be
decorated with i d attributes of type xsd: | D. Attached to the form control element, an additional attribute xf or m

serves to adjust the context node for the attached binding expression to the virtual instance data or X Forms Model
associated with the <xf or m»> element with the matchingi d.

For example:

|Binding Expression Specifying Non-default <xform>

<xformtextbox xform="b" ref="/orderForn shi pTo/firstNane">

’Here thexf or mand r ef attributes specify a binding to the instance data and XForms Mode!.

|I nstance Data

<xform xformid="b">
<xf or m nodel >

</ xf or m nodel >
<xform i nstance>

<order Form xm ns="...">
<shi pTo>
<firstName>val ue</first Name>
</ shi pTo>

</ or der For n»
</ xform i nstance>
</ xf or m xf or n»

|Here is the markup for the above example.

Scoped resolution of binding expressions, as defined in the Dynamic Constraint L anguage chapter can in some cases
be used to avoid repetitive uses of the xf or mattribute.

Acknowledgments: The editor would like to thank Kai Scheppe, Malte Wedel and Gtz Bock for lots of constructive
criticism on early versions of this document and their contributions to its present content.
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9 Using XForms with Other Document
Types

Contents

e 9.1 The XForms Namespace

e 9.2 The <xform> Element

This chapter is normative.

XForms have been designed for use within other XML vocabularies, in particular XHTML. This
chapter discusses some of the high-level features of XFormsthat allow it to be used with other
document types.

9.1 The XForms Namespace

The XForms namespace hasthe URI: ht t p: / / www. wW3. or g/ 2001/ 02/ xf or ms. Future
revisions are expected to use a different identifier. This document uses the convention of an
xf orm prefix to represent elements and attributes that are part of the X Forms Namespace.

XForms Processors must use the XML namespaces mechanism [ XML Names]| to recognize
elements and attributes from this namespace.

9.2 The <xform> Element

The <xf or n> element is used as a container for other X Forms elements, and can serve as the root
element of a standal one document or be embedded in other document types such as XHTML. A
single containing document may contain any number of <xf or n> elements.

] XML Representation : <xf or np
<xform
xm ns = nanmespace-identifier
id = xsd: ID
>
<!-- Content: (submt | bind)*, nodel, instance -->
</ xfornp

Attribute Definitions:



xm ns = nanespace-identifier

Optional standard XML attribute for identifying an XML namespace. It is
frequently useful to include this standard attribute at this point.

id = xsd:ID
Optional unique identifier used to refer to this particular <xf or > element.

For example:

<xform xm ns="http://ww. w3. org/ 2001/ 02/ xf or " i d="Person" >
<nodel href="Schema- Questionnaire.xfornt />
<instance href="URL-to-retrieve-defaults" />

</ xf .o'rm>

9.2.1 The <model> Element

The <npdel > element is used to define the XForms Model. The content of the XForms Model
may be defined inline or obtained from a external URI.

Editor's Note: The Working Group is actively investigating the potential of using XLink simple
links within X Forms,

| XML Representation : <nodel >
<nodel
id = xsd: I D
href = xsd: uri Ref erence
>
<!-- Content: (xsd:schema | sinple) -->
</ nodel >

Attribute Definitions:
id = xsd:ID
Optional unique identifier.
href = xsd:uri Reference
Optional link to an externally defined XForms Model.

The content of the <model > element isrestricted to either XML Schema content, or X Forms
simple syntax. The content of <si npl e> isdefined in the XForms Model chapter.

Editor's Note: We still need to define behavior if both an inline XForms Model and an externa
XForms Model are used together.




9.2.2 The <instance> Element

The<i nst ance> element is used to define initial instance data. The instance data may be
defined inline or obtained from a external URI.

| XML Representation : <i nst ance>
<i nst ance

Id = xsd: I D

href = xsd: uri Reference
>

<!-- Content: (##other) -->
</ i nst ance>

Attribute Definitions:
id = xsd: ID
Optional unique identifier.
href = xsd: uri Reference
Optional link to externally defined instance data.

The content of the <i nst ance> element isarbitrary XML in any namespace other than the

XForms namespace. Authors must ensure that proper namespace declarations are used for content
within the <i nst ance> element.

[Editor's Feedback Request 9.2.2.schemalocation: Should aschenmalLocat i on attribute, linking
the instance data with a schema definition, be present here?)

9.2.3 Submitinfo

The<subm t | nf 0> element provides information on how and where to submit the instance
data

| XML Representation : <submi t >

<subm tlinfo
id = xsd: ID
target = xsd:uri Reference
net hod = xsd: string
>
<l-- Content: (##enpty) -->
</ subm t | nf o>

Attribute Definitions:
id = xsd:ID
Optional unique identifier.
href = xsd: uri Reference
Required destination for submitted instance data.



met hod = xsd: string

Optional indicator to provide details on the submit protocol. With HTTP, the
default is"POST".

9.2.4 Bind

The <bi nd> element represents a connection between the different parts of XForms.

] XML Representation : <bi nd>
<bi nd
id = xsd: ID
ref = XForns bi ndi ng expression
>
<l-- Content: (##enpty) -->
</ bi nd>

Attribute Definitions:
id = xsd: I D
Required unique identifier.
ref = XForns binding expression
A link to an externally defined XForms Model.

Additional details are found in the Binding chapter.
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10 Processing Model and Conformance

Contents

o 10.1 Introduction

« 10.2 XForms Properties

o 10.3 Events

o 10.4 Virtual Instance Data

« 10.5 XForms Processing

o 10.6 Submit, Suspend and Reset
« 10.7 Conformance

This chapter is normative.

10.1 Introduction

The XForms Reference Processing Model is a normative explanation of the components, predictive
behavior, and mechanisms of XForms Processors. It is not intended to constrain implementations.

XForms Processors may be implemented in any manner, so long as the end results are identical to that
described in this chapter.

This chapter uses the terms may, must, and should (when rendered asin this paragraph) in accord with
RFC 2119.

[Editor's Feedback Request 10.1.processing: This chapter is still at an early phase and may contain
errors or omissions. Feedback on this chapter is especially appreciated.]

Design Rationale

The Reference Processing Model set out in this chapter will:

« Be simple enough to implement across a wide range of devices, including resource-constrained
handhelds and appliances.

« Define a predictive processing model with enough detail for implementors to create
Interoperabl e software.

« Define awell-ordered system for calculations and dependencies independent of processor speed
or threading.

» Provide aunified addressing scheme for binding expressions, independent of how the structure
of the instance data is defined.




« Besimple enough for the existing base of HTML authors to quickly get up to speed.
» Becompatible (to the extent reasonably possible) with existing form processing.
« Support hand author cut/paste operations.

10.2 XForms Properties

For each <xf or n»> element, the X Forms Processor maintains a set of properties, as described here.

e Version

o confornmance-| eve

o locale

o« timezone

o iMmedi ate-refresh

o« i Medi ate-reval i date
o i Medi at e-recal cul ate
e Use-nulls

ver si on (readonly) is defined as the string "1.0" for XForms 1.0
conf or mance- | evel (readonly) stringsare TBD
| ocal e (readonly) strings are TBD, asisthe process for determining the locale

t i mezone (readonly) strings are signed integers representing the number of minutes offset from
GMT

i mredi at e-r ef r esh (read-write) controls whether changes in the instance data are immediately
updated in the Ul

I mredi at e-r eval i dat e (read-write) controls whether changes in the instance data immediately
trigger avalidation

i mredat e-r ecal cul at e (read-write) controls whether changes in the instance data immediately
trigger arecalculation

use- nul | s (read-write) controls whether XML Schema Instance nulls are placed in the instance data

The Working Group is currently discussing the syntax for accessing these properties from the Dynamic
Constraints L anguage.

10.3 Events

XForms uses an events system as defined in [DOM 2 Events|, with a Capture phase, arrival at the Event
Target, and then a Bubbling Phase.

Eventsfal into different groupings. One class of events indicates that some processing is about to
happen. That processing may be halted by the event handler:

e Xforns-submt



o Xforns-reset

o Xforns-val ue-changi ng

« Xforms-interactive-val ue-changi ng

« Xxfornms-instance-changed
Another class of events indicates that some processing has already happened or isin progress. Such
processing can not be halted by the event hander:

o xforms-construct

o Xformns-destruct

o Xforns-suspend

o Xforns-resune

o Xforns-exception

Finally, certain events are used by the author or the X Forms Processor to cause processing to happen:

e Xforns-recal cul ate
e Xforns-refresh

Unless otherwise noted, the target node for al eventsisthe <xf or n> element. When a containing
document has multiple <xf or n> elements, the binding is used to determine which <xf or m> element

is used.

The Working Group is considering syntax proposals for event handlers, mainly based on [ XHTML
Events|.

10.4 Virtual Instance Data

For each containing document, an XForms Processor must behave as if it internally maintains a set of
instance data, called virtual instance data. In this document, thisis represented as a virtual

<i nst ance> element, which contains and maintains all instance data associated with an <xf or n»
element.

It is not allowed for elementsin the virtual instance data to be in the X Forms namespace (for example
if the XML datato be submitted itself consisted of X Forms elements).

|Representation of virtual instance data

<i nst ance>
| nst ance data goes here ...

</i nstance>

Thisis an example of virtual instance data as used by the XForms Reference Processing
Model.

[Editor's Feedback Request 10.4.dom: Should virtual instance data be mapped to the DOM of the
containing document, or should it exist in a separate document space?|

[Editor's Feedback Request 10.4.access. From the DOM, should virtual instance data be read-only or



read-write? What are possible security implications here?]

Additionally, for purposes of the Reference Processing Model, virtual instance data keeps track of
which instance data items (whether elements, attributes, complex types, etc.) are "dirty", or in need of
update.

10.5 XForms Processing

10.5.1 Initialization/Resume

The following describes the initialization process for XForms. Initialization must occur before any
other processing. For each <xf or n> element in the containing document, in document order, the
following processing occurs.

1. Anxfornms-construct eventisfired; thisisthe place for authors to handle any initialization
tasks.

2. If the<nodel > element contains areference to a non-local XForms Model, it isretrieved by
traversing the link to it. An XForms Model that is unretrievable for any reason must be regarded
asafatal error, preventing the form from being filled.

3. If the<i nst ance> element contains areference to non-local instance data, it is retrieved by
traversing the link to it. Instance data that is unretrievable for any reason isignored, in which
case an XForms Processor may issue awarning.

4. If the <xf or m> element currently being processed 1) contains no <i nst ance> child, and 2)
contains no <nodel > child, the following processing occurs:

1. Each form control bound to the <xf or > element currently being processed isvisited in
document order. Each form control's binding expression is evaluated.

2. If theinstance dataitem result of evaluating the binding expression doesn't already exist, it

iscreated, and if theuse- nul | s property istrue, populated with a null value (in
whatever representation Schema finalizes upon). Note that the way Schema specifies
things, only elements can hold null values. The form control receives a default blank

value. The algorithm for creating instance dataitemsis as follows: For each location step
in the canonical binding expression, left to right, where no matching node exists in the
virtual instance data, a new node isinserted.

5. Anxforns-resune eventisfired.
6. A recalculation takes place.

7. A Ul refresh takes place.

10.5.2 Navigation Sequence Algorithm

Navigation is determined on a document-wide basis. The navigation sequence is determined as
follows:
1. Those form controls that support navi ndex and assign a positive value to it are navigated first.
Navigation proceeds from the form control with the lowest navi ndex value to the form control
with the highest value. Vaues need not be sequential nor must they begin with any particular



value. Form controls that have identical navi ndex values should be navigated in document
order.

2. Those form controls that do not supply navi ndex or supply avalue of "0" are navigated next.
These form controls are navigated in document order.

3. Those form controls that are disabled, hidden, or onanonr el evant subtree are assigned a
relative order in the overall sequence but do not participate as navigable controls.
4. The navigation sequence past the the last form control (or before the first) is undefined. X Forms

Processors may cycle back to the first/last control, remove focus from the form, or other
possibilities.

10.5.3 Interactivity

XForms provides similar processing to the HTML onChange event. As users indicate completion of a
form control by navigating away the following occurs:
1. If the display value has changed since the user last navigated to the form control, an
xf or ms- val ue- changi ng event isfired. If the display value hasn't changed, processing for
this event ends.

1. Any listener may prevent default processing (one option under consideration provides a
prevent Def aul t () method), which will end event processing immediately after the
Capture and Bubbling phases. Alternatively, alistener may perform a custom translation
from display value to canonical value. Any listener may have side-effects that modify any
instance data item, in which case the modified parts must be marked "dirty".

2. Default processing isto convert the display value of the form control to the canonical

value as specified in the Datatypes chapter. Default processing should automatically take
into account regional settings (if any), such as decimal character symbol, date formats, etc.

2. If thei mmedi at e-r eval i dat e property istrue, al validations bound to the form control are
run. Note that validation is performed against the canonical value, not the display value.

1. If any validation fails, the user must be notified, and may not be allowed to navigate away
from the control. The invalid entry in the form control should be preserved. The

associated instance data item is left unchanged, thereby ending processing for this event.
3. Theinstance data item is updated with the new value, and marked "dirty".

4. If thei mredi at e-r ecal cul at e property istrue, arecalculate occurs to perform any
defined calculations.

5. If thei mredi at e- r ef r esh property istrue, arefresh occurs to update any form controls that
might be dependent on this newly changed value.

Certain form controls alow interactive response without finalizing on avalue. Examples of thisinclude

edit boxes (users can type various characters before "tabbing out") and slider controls (users can be
continuously adjusting the value before releasing at a certain value). Interactive temporary values such
asthis are expressly allowed to be "invalid", that is outside the permissible value space. Thisis because
incomplete data may be present while the user is entering transitional values.

Example: A partially entered currency value of "U" isnot valid because it doesn't (yet) have 3
characters. Thisis permitted temporarily, as long as the user remains on the form control. XForms




Processors with sufficient processing resources would typically update/refresh on every character.
Resource-constrained X Forms Processors would typically only update/refresh on the final value.

1. Any timethe display value of aform control changes (such as through character or cut/paste

activities), even without indication that thisisafina value, an
xforms-interactive-val ue- changi ng eventisfired. Resource-constrained XForms

Processor implementations may choose to ignore all
xfornms-interactive-val ue- changi ng events.
1. Event listeners may prevent default processing.

2. Otherwise, default handling is as follows: The current form control isrevalidated. Thisis

for internal purposes only, and happens regardless of thei nredi at e-r eval i dat e
setting. If all validations on the form control are successful, the instance dataitem s

updated, and marked "dirty". If any validations fail (indicating atransitional value) all
form controls bound to the same instance data item may be directly updated with the

display value. Otherwise, the following occurs:

3. If thei mredi at e- r ecal cul at e property istrue, arecalculation occurs to perform
any defined calculations.

4. If thei mredi at e-r ef r esh property istrue, arefresh occurs to update any form
controls that might be dependent on this newly changed value.

Typical implementations that choose to respond xf or ms- i nt er acti ve- val ue- changi ng are
expected optimize processing (for instance not flashing the entire screen for each character entered,
etc.).

10.5.4 Recalculate Algorithm

XForms Processors are free (and encouraged) to skip or change any steps in this algorithm, aslong as
the end result is the same. Each form control may have a model item property pri ori ty value,
which is the main factor in determining calculation order.

Following is the default handling for an xf or ns- r ecal cul at e event:
1. Each model item with abound cal cul at e model item property isvisited in calculation order,
which is defined as follows:

1. Those model itemsthat are boundtoapri ori ty and assign a positive integer to it are
computed first. Computation proceeds from the model item with the lowest bound
priority tothe mode item with the highest bound pri ori ty. Vauesneed not be
sequential nor must they begin with any particular value. Model items with the same
bound pri ori ty value are computed in document order.

2. Those model items not bound to a priority or bound to one with the value "0" are
computed next. These model items are computed in document order.

2. For each model item, the expression in the cal cul at e model item property is evaluated. Any
Instance data item changes as a result of this are marked with a"dirty" flag.

3. Theinstance dataitem bound to the model item is updated with the result of thecal cul at e
expression, and the "dirty" flag is set.




10.5.5 Ul Refresh Algorithm

Following is the default handling for an xf or ns- r ef r esh event:

1. For purposes of Ul refresh, the virtual instance data as it exists at the beginning of processing the
xf ornms-refresh eventisused.

2. Each form control isvisited in refresh order, which is defined as follows:
1. Those form controls that have a given or computed navigation sequence value are visited
first, in the navigation sequence.
2. Those form controls outside the navigation sequence are visited next. These form controls
arevisited in document order.
3. For each form control, ther el evant constraint is evaluated, which might result in the form
control being disabled/hidden/etc. as specified in the X Forms Model chapter.

4. For each form control, the binding expression is evaluated. If the virtual instance data indicates
that the instance data item is not "dirty", processing for that particular form control completes.

1. Otherwise, if the instance dataitem is"dirty", an xf or ms- i nst ance- changed event
isfired.

2. Listenerstothexf or ms- i nst ance- changed event are free to compute a new
display value.

3. Listenerstothe xf or ms- i nst ance- changed event are prohibited from directly
updating any form controls present.

4. Listenerstothe xf or ms-i nst ance- changed event are prohibited from altering any
portion of the virtual innate data. To attempt to do so resultsin an xf or ns- excepti on
being fired.

5. Listeners may prevent the default processing of the xf or ns- i nst ance- changed
event.

6. Default processing isto convert the canonical value into a display value, taking into
account regional settings (if any) such as decimal separator character, etc.

5. Theform control is updated with the display value.

6. After all form controls have been updated, all "dirty" flagsin the virtual instance data are
cleared.

Editor's Note: Still to be addressed is the processing when a datatype facet or model item property are

changed--what gets marked "dirty"?; what gets recalculated?; what gets revalidated?; what gets
refreshed?

10.5.6 Revalidate Algorithm

Revalildation always occurs within the scope of a context form control. Following is the revalidation
process:
1. The bound instance data item is checked against any bound X Forms Datatype constraining
facets. If any fail, the context form control is considered invalid.

2. The bound instance data item is checked against any bound Schema Datatype constraining




facets. If any fail, the context form control is considered invalid.

3. If aval i dat e model item property is bound to the context form control, the expression within
Isevaluated. If it evaluates to false, the context form control is considered invalid.

4. If the context form control isinvalid, the XForms Processor must notify the user. The XForms
Processor may combine messages before presentation to the user.

10.6 Submit, Suspend and Reset

The form filling experience ends with submitting the form, saving it for later, or starting over. The
XForms processing for these events are covered here.

The following sections describe how to instance data is prepared for submission.

10.6.1 Submit

In response to an xf or ns- subm t event, the following takes place:

1. Event listeners may prevent default processing of the submit request. Otherwise, default
handling as described below occurs.

2. Every form control isrevalidated. Any invalid values must be reported to the user and submit
processing must not continue.
3. A subset or al of the virtual instance data is selected based on the binding expression used to
invoke the submit request.
1. If the instance data selection results in an empty node-set, the submit must be aborted and
submit processing must not continue.
4. Instance data is packaged according to one of the processes defined below.

5. Instance datais delivered over the network using the XForms Submit Protocol.

10.6.2 Suspend

In response to an xf or ns- suspend event, the following takes place:

1. Event listeners may prevent default processing of the suspend request. Otherwise, default
handling as described below occurs.

2. No form control revalidation occurs.
3. A subset or dl of the virtual instance data is selected based on the binding expression used to
invoke the suspend request.

1. If the instance data selection results in an empty node-set, the suspend must be aborted
and suspend processing must not continue.

4. |nstance datais packaged using one of the persistence formats described below, possibly
including a TBD flag that saysthisisn't final data.

5. Instance datais persisted either locally or remotely in a manner that is TBD.




10.6.3 Reset

In response to an xf or ns-r eset event, the following takes place:

1. Event listeners may prevent default processing of the reset request. Otherwise, default handling
as described below occurs.

2. A subset or al of the virtual instance datais selected based on the binding expression used to
invoke the suspend request.

1. If the instance data selection resultsin an empty node-set, the reset has no effect.

3. New instance data for the selected instance data is prepared according to the rules for
initialization above.

4. The selected instance data is replaced with the new instance data.

10.6.4 application/x-www-form-urlencoded

Thisformat is intended to facilitate the integration of XFormsinto HTML forms processing
environments, and represents an extension of the [ XHTML 1.0] form content type of the same name

that expresses the hierarchical nature of instance data.

Thisformat is not suitable for the persistence of binary content. Therefore, it is recommended that
XForms capable of containing binary content use either the multipart/form-data or text/xml formats.

[Editor's Feedback Request 10.6.4.urlencoding: The urlencoding technique given here does not
exactly match how legacy implementations produce urlencoded data. (In particular, we are adding
contextual information with slashes and multiple location-steps) Will this approach interfere with
legacy urlencoding parsers?|

[Editor's Feedback Request 10.6.4.utf8: Under discussion is the intent to have the databe UTF8
encoded; however, thisis dependent upon IETF developments. Would UTF8 meet the needs of the
forms community?|

The steps for building this persistence format is as follows:
1. Prepare anew UTF-8 encoded string buffer to hold the persisted instance data.
2. Beginning with the root element of the virtual instance data, iterate over the content of the
instance in document order and build an ordered set of strings by performing the following steps:

1. For each element with an attribute, append to the set a string of the format " path=value"
where path is the canonical binding expression that refers to each attribute, and valueis
the character content of each attribute (urlencoded if necessary).

2. For each element enclosing character content, append to the set a string of the format
"path=value" where path is the canonical binding expression that refers to the element,
and value is the character content of the element (urlencoded if necessary)

3. For each element enclosing el ement content, continue the iteration.

3. Append the strings from the ordered set together, delimiting the strings with an ampersand '&'
character, and place the result of the append into the UTF-8 encoded string buffer.

Example:



|lapplication/x-www-for m-urlencoded

’/ Per sonNanme/ @i t| e=M & Per sonNane/ Fi r st Nane=Rol and

Thisformat consists of sets of a canonical binding expression paired with avalue.

Corresponding I nstance Data

<PersonNane title="M">
<Fi r st Nane>Rol and</ Fi r st Nane>
</ Per sonName>

Here is the instance data for the above example.

10.6.5 multipart/form-data

Thisformat is intended to facilitate the integration of XFormsinto HTML forms processing
environments, and represents an extension of the [ XHTML 1.0] form content type of the same name

that expresses the hierarchical nature of instance data. Unlike the application/x-www-form-urlencoded
format, this format is suitable for the persistence of binary content.

This format follows the rules of all multipart MIME data streams as outlined in [RFC 2045]. Each part
IS expected to contain:

1. A "Content-Disposition” header whose value is "form-data’.

2. A name attribute specifying the canonical binding expression of the corresponding value from

the instance data. Names originally encoded in non-ASCII character encoding schemes may be
encoded using the method outlined in [RFC 2045].

Example:

Imultipart/form-data

Content-Type: nultipart/formdata; boundary=AaB03x

- - AaB03x
Content - Di sposition: formdata; nanme="/PersonNane/ @itle"

M
- - AaB03x
Content - Di sposition: formdata; name="/PersonNane/ First Nane"

Rol and
- - AaB03x

...Possibly nore data...

- - AaB03x-

This format consists of sets of a canonical binding expression paired with avalue.




Corresponding I nstance Data

<PersonNane title="M">
<Fi r st Nane>Rol and</ Fi r st Nane>
</ Per sonNanme>

Hereis the instance data for the above example.

Binary Content

Each part may be encoded and the " Content-Transfer-Encoding” header supplied if the value of that
part does not conform to the default (7 bit) encoding.

Where a value within the instance data represents binary content, the value should be identified by the

appropriate content type (e.g., "application/octet-stream"). If multiple values of binary content are to be
returned as the result of asingle model item, they should be returned as "' multipart/mixed” embedded

within the "multipart/form-data’.

The XForms Processor may wish to supply afile name for each value of binary content. The file name
may be specified with the "filename" parameter of the 'Content-Disposition: form-data header, or in
the case of multiple values of binary content, in a'Content-Disposition: file' header of the subpart. If
the file name of the client's operating system is not in US-ASCI|I, the file name might be approximated
or encoded using the method of [RFC 2045]. Thisis convenient for those cases where, for example, the
uploaded files might contain references to each other (e.g., aTeX fileand its".sty" auxiliary style
description).

10.6.6 text/xml

This format permits the expression of the instance data as an XML -based format that is straightforward
to process with off-the-shelf XML processing tools. In addition, this format is suitable for the

persistence of binary content.
The steps for building this persistence format is as follows:
1. Prepare anew empty XML document to hold the persisted instance data.

2. Seridize, into the XML document the entire content of the virtual instance data<i nst ance>
node.

Binary Content

Handling of binary content will likely be based on the ongoing work in the XML Protocol Working
Group.

[Editor's Feedback Request 10.6.5.metadata: Where a value within the instance data represents binary
content, can we store meta-information with an xf or m nmedi aType attribute reflecting the
appropriate content type (e.g., "image/jpg")?|



10.7 Conformance

XForms have been designed for use among awide variety of XForms Processors, of varying size and
resource constraints. Because of this, multiple conformance levels are being discussed. This chapter

will be updated in the future with more details.

previous next contents
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A.1 XForms Model Schema

<?xm version="1.0"?>
<xsd: schenma t ar get Nanespace="htt p://ww. W3. or g/ 2001/ 02/ xf or ns"
xm ns: xform="ht t p: // www. w3. or g/ 2001/ 02/ xf or ns"
xm ns="http://ww. w3. or g/ 2001/ 02/ xf or ns"
xm ns: xsd="htt p: // ww. W3. or g/ 2000/ 10/ XM_Schema" el enment For mDef aul t =" qual i fi ed" >
=
| mport the schema for XM.Schema, to use the
<xsd: schema> el enent.
-->
<xsd: i nport nanespace="htt p://ww. w3. or g/ 2000/ 10/ XM_Schema" / >
<l--

Defi nes the schema for the XForm <npdel > el enent, and everyt hi ng
contained in it. This includes the XForns defined data types, and XForns
speci fic properties whose val ues are dynam c, and may nmay change at
runtinme. It also contains a definition of the XFornms Sinple Syntax

el ements, which can be used as an alternative to XM. syntax, for
defining the XFornms nodel's el ements.

-->
<I--

XFornms structure el enent definitions.

-->
<l--

Definition of the xform container el enent.

==
<xsd: el enent nanme="xf orni' >
<xsd: conpl exType>
<xsd: choi ce maxQccur s="unbounded" >
<xsd: el enent ref="nodel "/>
<xsd: el enent ref="instance"/>
<xsd: el enent ref="submt"/>
<xsd: el enent ref="bind"/>
</ xsd: choi ce>
<xsd:attribute name="id" type="xsd:|D' use="optional"/>
</ xsd: conpl exType>
</ xsd: el emrent >
<l--




Definition of top-level nodel el enent.

-->
<xsd: el ement nanme="nodel ">
<xsd: conpl exType>
<xsd: choi ce>
<xsd: el enent ref="xsd:schema"/>
<xsd: el enent ref="sinple"/>
<xsd: sequence>
<xsd: el ement ref="xsd: schema"/>
<xsd: el ement ref="sinple"/>
</ xsd: sequence>
</ xsd: choi ce>
<xsd:attribute name="id" type="xsd:|D' use="optional"/>
<xsd: attribute name="nane" type="xsd: NCNane" use="optional"/>
<xsd:attribute name="href" type="xsd: uri Reference" use="optional"/>
</ xsd: conpl exType>
</ xsd: el enent >
<l--

Definition of top-level instance el enent.

—a =
<xsd: el ement nanme="i nst ance">
<xsd: conmpl exType>
<xsd: sequence>
<xsd: any namespace="##ot her" processContents="ski p" maxCccurs="unbounded"/>
</ xsd: sequence>
<xsd: attribute name="id" type="xsd:|D' use="optional"/>
<xsd: attri bute nanme="nodel" type="xsd:|DREF" use="optional"/>
<xsd: attri bute name="href" type="xsd:uri Reference" use="optional"/>
</ xsd: conpl exType>
</ xsd: el enent >
<[F-%-

Definition of subnitExtension el enent.
El enents contained in Subm t Ext ensi on nust be nanespace qualified.
I f the namespace is not understood and the mustUnderstand attribute is
set to true, then the contents of the Submt should not be used.
-->
<l--  -->
<xsd: el emrent nanme="subm t Ext ensi on" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: any nanespace="##ot her" processContents="skip"/>
</ xsd: sequence>
<xsd: attri bute name="nust Under st and" type="xsd: bool ean" use="opti onal "
val ue="true"/>
</ xsd: conpl exType>
</ xsd: el enent >
<I--

Definition of top-level submt elenent.

>
<xsd: el enent nane="submt">
<xsd: conmpl exType>
<xsd: sequence>
<xsd: el enent ref="subm t Ext ensi on" m nCccur s="0" maxCccur s="unbounded"/ >




<I-- allow zero or nore subm tExtension elenents -->
</ xsd: sequence>
<xsd: attribute name="id" type="xsd:|D' use="optional"/>
<xsd:attribute name="target" type="xsd:uri Reference" use="required"/>
<xsd: attri bute name="net hod" type="xsd:string" use="optional"/>
</ xsd: conpl exType>
</ xsd: el enent >
<l--

Definition of top-level bind el enment.

-->
<xsd: el ement nanme="bi nd" >
<xsd: conpl exType>
<xsd:attribute name="id" type="xsd:|D' use="optional"/>
<xsd:attribute name="ref" type="xsd:string" use="optional"/>
</ xsd: conpl exType>
</ xsd: el enent >
<l--

Definition of XForns expression type.

Note: we need to replace this with a real XForm expression type,
if we can manage to define one that fits our expression | anguage,
if there is a way to do that using XM. Schema (nay be possible
with the correct conbination of string & patterns).

-->

<xsd: si npl eType name="xf mExpr" >
<xsd:restriction base="xsd:string"/>

</ xsd: si npl eType>

<l --

XForns types used in attribute group definitions.

Note: all of these are sinple derivations from xfmExpr. we need to
change themto enforce the desired typed result, if there is a way
to do that using XM. schema

-->
<I--

Definition of stringExpr type, used for expressions that nust
return a String val ue.

=a =
<xsd: si npl eType nanme="stri ngExpr">

<xsd: uni on nenber Types="xsd: stri ng xfmeExpr"/>
</ xsd: si npl eType>
<l--

Definition of bool Expr type, used for expressions that nust
return a Bool ean val ue.

S
<xsd: si npl eType nanme="bool Expr" >

<xsd: uni on nenber Types="xsd: bool ean xf nmExpr"/>
</ xsd: si npl eType>
<l - -

Definition of nunmber Expr type, used for expressions that nust




return a Nunber val ue

-->
<xsd: si npl eType nanme="nunber Expr" >

<xsd: uni on nmenber Types="xsd: deci mal xfnExpr"/>
</ xsd: si npl eType>
<l--

Definition of positivelntExpr type, used for expressions that nust
return a positive integer val ue.

-->
<xsd: si npl eType nanme="positivel nt Expr">

<xsd: uni on nenber Types="xsd: posi ti vel nt eger xfnExpr"/>
</ xsd: si npl eType>
<l--

Definition of dateExpr type, used for expressions that nust
return a Date val ue.

>
<xsd: si npl eType nanme="dat eExpr" >
<xsd: uni on nmenber Types="xsd: dat e xf mExpr"/>
</ xsd: si npl eType>
NS

Definition of tinmeExpr type, used for expressions that nust
return a Tine val ue.

>
<xsd: si npl eType nanme="ti meExpr">

<xsd: uni on nenber Types="xsd: ti ne xfnExpr"/>
</ xsd: si npl eType>
<l--

Definition of durationExpr type, used for expressions that nust
return a Duration val ue.

>
<xsd: si npl eType nanme="dur ati onExpr" >
<xsd: uni on nmenber Types="xsd: ti meDur ati on xfnExpr"/>
</ xsd: si npl eType>
<l--

Definition of scheneExpr type, used for expressions that mnust
return a list of zero or nore schene val ues.

Scherme is used to restrict the val ue space of

URIs to specific URl schemnes.

>
<xsd: si npl eType nanme="schenmeType" >
<xsd:restriction base="xsd:string">
<xsd: pattern val ue="[a-z]+"/>
</xsd:restriction>
</ xsd: si npl eType>
<xsd: si npl eType nanme="schenmeExpr" >
<xsd: uni on nenber Types="scheneType xf nmExpr"/>
</ xsd: si npl eType>
<l --




Definition of uriExpr type, used for expressions that nust
return a URI val ue.

>
<xsd: si npl eType nane="uri Expr" >

<xsd: uni on nmenber Types="xsd: uri Ref erence xfnExpr"/>
</ xsd: si npl eType>
<l--

Definition of nedi aTypeExpr type, used for expressions that mnust
return a list of zero or nore Medi aType val ues. MediaType is
used to restrict the value space of Binary elenments to one or
nmore M ME nedi a Types.

>
<xsd: si npl eType nanme="nedi aTypeType" >
<xsd:restriction base="xsd: string">
<xsd: pattern value="[a-z]+/[a-z] +"/>
</xsd:restriction>
</ xsd: si npl eType>
<xsd: si npl eType nanme="nedi aTypeExpr" >
<xsd: uni on nenber Types="rnedi aTypeType xfnExpr"/>
</ xsd: si npl eType>
NS

Definition of binaryExpr type, used for expressions that mnust
return a Binary val ue.

>
<xsd: si npl eType nane="bi nar yExpr" >

<xsd: uni on nenber Types="xsd: bi nary xfnExpr"/>
</ xsd: si npl eType>
<l--

Definition of currencyType type, a type used for a single,
3-character currency code.

>
<xsd: si npl eType nanme="currencyType" >
<xsd:restriction base="xsd:string">
<xsd: pattern value="[A-Z]{3}"/>
</ xsd:restriction>
</ xsd: si npl eType>
<l--

Definition of currencyExpr type, used for expressions that nust
return a list of zero or nore 3-character currency codes.

>
<xsd: si npl eType nane="currencyExpr">
<xsd: uni on menber Types="currencyType xfnmExpr"/>
</ xsd: si npl eType>
<l - -
XFornms Specific Properties attribute groups
-->
<xsd: attri but eG oup name="XFSPcommonM nusEnunt' >
<xsd:attribute nane="id" type="xsd:|D' use="optional"/>
<xsd: attribute nanme="required" type="bool Expr" use="default" val ue="fal se"/>




<xsd: attri bute nane="readOnl y'

<xsd:attribute name="rel evant"”

<xsd:attribute nane="validate
</ xsd: attri buteG oup>
<xsd: attri but eG oup nanme="XFSPcomon" >

<xsd: attri buteG oup ref="XFSPcommonM nusEnuni'/ >

<xsd: attribute name="enunt use="optional ">

<xsd: si npl eType>
<xsd:restriction base="xsd: NMTOKEN' >
<xsd: enuner ati on val ue="open"/>
<xsd: enuner ati on val ue="cl osed"/ >
</xsd:restriction>
</ xsd: si npl eType>

</ xsd:attri bute>
</ xsd: attri but eG oup>
<xsd: attri but eG oup nanme="XFSPnane" >

<xsd: attribute nanme="nane" type="xsd: NCNane" use="required"/>
</ xsd: attri buteG oup>
<xsd: attri but eG oup name="XFSPconmonM nusEnunsi npl e" >

<xsd: attributeGoup ref="XFSPnane"/ >

<xsd: attri but eGoup ref="XFSPcormonM nusEnuni'/ >
</ xsd: attri buteG oup>
<xsd: attri but eG oup nanme="XFSPcommonSi npl e" >

<xsd: attri but eGoup ref="XFSPnane"/ >

<xsd: attri but eG oup ref="XFSPcormon"/ >
</ xsd: attri buteG oup>
[N

type="bool Expr" use="default" val ue="fal se"/>
type="bool Expr" use="default" value="true"/>
type="bool Expr" use="default" value="true"/>

Attribute group defining @al culate and @hoi ces. choices is an
expression that returns a |list of enunerated, properly typed

val ues at runtine. calculate returns a single value of the
correct type, at runtine.

-->

<xsd: attri but eG oup nanme="XFSPcal cAndChoi ces" >
<xsd: attribute name="cal cul ate" type="xfnExpr" use="optional"/>
<xsd: attribute name="choi ces" type="xfnExpr" use="optional"/>

</ xsd: attri but eG oup>

<xsd: attri but eG oup name="XFSPcal cAndChoi cesStri ng">
<xsd: attribute name="cal cul ate" type="stringExpr" use="optional"/>
<xsd: attribute name="choi ces" type="stringExpr" use="optional"/>

</ xsd: attri but eG oup>

<xsd: attri but eG oup nanme="XFSPcal cAndChoi cesBool ean" >
<xsd: attribute name="cal cul ate" type="bool Expr" use="optional"/>
<xsd: attribute name="choi ces" type="bool Expr" use="optional"/>

</ xsd: attri buteG oup>

<xsd: attri but eG oup nanme="XFSPcal cAndChoi cesNumrber " >
<xsd: attribute nane="cal cul ate" type="nunber Expr" use="optional"/>
<xsd: attribute nanme="choi ces" type="nunber Expr" use="optional"/>

</ xsd: attri buteG oup>

<xsd: attri but eG oup nanme="XFSPcal cAndChoi cesDat e" >
<xsd: attribute nane="cal cul ate" type="dateExpr" use="optional"/>
<xsd: attri bute nanme="choi ces" type="dateExpr" use="optional "/>

</ xsd: attri buteG oup>

<xsd: attri but eG oup name="XFSPcal cAndChoi cesTi ne" >
<xsd:attri bute nane="cal cul ate" type="timeExpr" use="optional"/>
<xsd: attri bute nane="choi ces" type="tinmeExpr" use="optional "/>

</ xsd: attri buteG oup>

<xsd: attri but eG oup nanme="XFSPcal cAndChoi cesDur ati on" >




<xsd: attri bute nanme="cal cul ate" type="durati onExpr" use="optional"/>
<xsd:attri bute nane="choi ces" type="durationExpr" use="optional"/>

</ xsd: attri buteG oup>

<xsd: attri but eG oup nanme="XFSPcal cAndChoi cesURI " >
<xsd: attribute nane="cal cul ate" type="uri Expr" use="optional"/>
<xsd: attribute nanme="choi ces" type="uri Expr" use="optional"/>

</ xsd: attri but eG oup>

<xsd: attri but eG oup name="XFSPcal cAndChoi cesBi nary" >
<xsd: attribute name="cal cul ate" type="bi naryExpr" use="optional"/>
<xsd: attribute name="choi ces" type="bi naryExpr" use="optional"/>

</ xsd: attri but eG oup>

<xsd: attri but eG oup name="XFSPcal cAndChoi cesCurrency" >
<xsd: attribute name="cal cul ate" type="currencyExpr" use="optional"/>
<xsd: attribute name="choi ces" type="currencyExpr" use="optional"/>

</ xsd: attri but eG oup>

<l-- applied to Nunmber, and Mney -->

<xsd: attri but eG oup name="XFSPmM\unber " >
<xsd: attribute name="m nl ncl usive" type="nunber Expr"
<xsd: attri but e name="ni nExcl usi ve" type="nunber Expr"
<xsd: attri but e name="naxl ncl usi ve" type="nunber Expr"
<xsd: attri but e name="naxExcl usi ve" type="nunber Expr"

</ xsd: attri buteG oup>

<I--

-=->

<xsd: attri but eG oup nanme="XFSPmm\unber Si npl " >
<xsd:attri bute name="nin" type="nunber Expr"
<xsd: attri bute name="nax" type="nunber Expr"

</ xsd: attri buteG oup>

<l - -

-->

<l-- applied to Date -->

<xsd: attri but eG oup nanme="XFSPmDat e" >
<xsd: attribute nanme="m nl ncl usi ve" type="dat eExpr"
<xsd: attribute name="mn nExcl usi ve" type="dat eExpr"
<xsd: attribute name="nmaxl ncl usi ve" type="dat eExpr"
<xsd: attribute name="nmaxExcl usi ve" type="dat eExpr"

</ xsd: attri but eG oup>

<I--

->

<xsd: attri but eG oup name="XFSPmDat eSi npl e" >
<xsd: attribute name="m n" type="dat eExpr"
<xsd: attribute name="nmax" type="dat eExpr"

</ xsd: attri but eG oup>

<l--

=a =

<!-- applied to Duration -->

<xsd: attri but eG oup name="XFSPmrDur ati on" >

use="optional "/ >
use="optional "/ >
use="optional "/ >
use="optional "/ >

use="optional "/ >
use="optional "/ >

use="optional "/ >
use="optional "/ >
use="optional "/ >
use="optional "/ >

use="optional "/ >
use="optional "/ >

<xsd: attribute name="ninl ncl usi ve" type="durati onExpr"
<xsd: attri bute name="ni nExcl usi ve" type="durati onExpr"
<xsd: attri bute name="nmaxl ncl usi ve" type="durati onExpr"
<xsd: attri bute name="nmaxExcl usi ve" type="durati onExpr"

</ xsd: attri buteG oup>

NS

S

<xsd: attri but eG oup name=" XFSPmrDur at i onSi npl e" >
<xsd:attribute name="m n" type="durationExpr"
<xsd: attribute name="nmax" type="durationExpr"

</ xsd: attri buteG oup>

<l --

use="optional "/ >
use="optional "/ >
use="optional "/ >
use="optional "/ >

use="optional "/ >
use="optional "/ >




-->

<l-- applied to Tine -->

<xsd: attri but eG oup nanme="XFSPmili ne" >
<xsd: attribute nanme="m nl ncl usi ve" type="ti nmeExpr" use="optional "/>
<xsd: attri bute nanme="ni nExcl usi ve" type="ti meExpr" use="optional"/>
<xsd: attri bute name="nmaxl ncl usi ve" type="ti meExpr" use="optional"/>
<xsd: attribute name="nmaxExcl usive" type="ti neExpr" use="optional"/>

</ xsd: attri but eG oup>

<I--

-->

<xsd: attri but eG oup name="XFSPmili neSi npl e" >
<xsd:attribute name="m n" type="timeExpr" use="optional"/>
<xsd: attribute name="max" type="timeExpr" use="optional"/>

</ xsd: attri but eG oup>

<l--

=a >

<!-- applied to String, Binary, UR -->

<xsd: attri buteG oup nanme="XFSPI engt hNunber " >
<xsd: attri bute nanme="I| engt h" type="positivelnt Expr" use="optional"/>
<xsd:attribute name="ni nLengt h" type="positivelntExpr" use="optional"/>
<xsd:attribute nanme="nmaxLength" type="positivelntExpr" use="optional"/>

</ xsd: attri buteG oup>

<I--

-=->

<l-- applied to Nunmber, and Money -->

<xsd: attri but eG oup name="XFSPspNunber " >
<xsd: attri bute nane="scal e" type="positivelntExpr" use="optional"/>
<xsd:attribute name="precision" type="positivelntExpr" use="optional"/>

</ xsd: attri buteG oup>

<l - -

XForns basic Data types for Models in Schema synt ax

-->
<[F-%-

Definition of string type.

-->
<xsd: conpl exType name="string">
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: string">
<xsd: attri buteG oup ref="XFSPcommon"/>
<xsd: attributeG oup ref="XFSPlI engt hNunber"/>
<xsd: attributeG oup ref="XFSPcal cAndChoi cesString"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
<l--

Definition of bool ean type.

oo S
<xsd: conpl exType nane="bool ean" >
<xsd: si mpl eCont ent >
<xsd: ext ensi on base="xsd: bool ean">
<xsd: attri but eGoup ref="XFSPcormonM nusEnuni'/ >
<xsd:attri bute nane="cal cul ate" type="bool Expr" use="optional "/>
</ xsd: ext ensi on>




</ xsd: si npl eCont ent >
</ xsd: conpl exType>
<l - -

Definition of nunber type.

-->
<xsd: conpl exType nanme="nunber" >
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: deci mal ">
<xsd: attributeG oup ref="XFSPconmon"/>
<xsd: attributeG oup ref="XFSPmNunber"/ >
<xsd: attributeG oup ref="XFSPspNunber"/>
<xsd: attributeG oup ref="XFSPcal cAndChoi cesNunber"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >

</ xsd: conpl exType>
<l--

Definition of currency type.

-->
<xsd: conpl exType nanme="currency" >
<xsd: si mpl eCont ent >
<xsd: ext ensi on base="currencyType">
<xsd: attri but eGoup ref="XFSPcormon"/ >
<xsd: attri but eG oup ref="XFSPcal cAndChoi cesCurrency"/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
<l --

Definition of nobney type.
Al ternative B: conpound datatype

-->
<xsd: conpl exType nanme="noney" >
<xsd: sequence>
<xsd: el ement nanme="val ue" >
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: deci mal ">
<xsd: attribute name="cal cul ate" type="nunber Expr"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el enent name="currency">
<xsd: conmpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="currencyType">
<xsd: attribute nanme="cal cul ate" type="currencyExpr"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el enent nane="al | owCurrency" type="currencyExpr" m nCccurs="0"
maxQOccur s="unbounded"/ >
<l --




allow zero or nore all owCurrency elenents to restrict
the val ue space of noney.
-->
</ xsd: sequence>
<xsd: attri buteG oup ref="XFSPconmon"/>
<xsd: attributeG oup ref="XFSPmNunber"/ >
<xsd: attributeG oup ref="XFSPspNunber"/>
</ xsd: conpl exType>
<I--

Definition of date type

-->
<xsd: conpl exType nane="dat e" >
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: date">
<xsd: attri buteG oup ref="XFSPcommon"/>
<xsd: attributeG oup ref="XFSPmDat e"/ >
<xsd: attri but eGoup ref="XFSPcal cAndChoi cesDat e"/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
<I--

Definition of tinme type.

-->
<xsd: conpl exType nane="ti ne">
<xsd: si mpl eCont ent >
<xsd: ext ensi on base="xsd:tinme">
<xsd: attri buteG oup ref="XFSPcormon"/>
<xsd: attributeG oup ref="XFSPmTi ne"/>
<xsd: attri buteG oup ref="XFSPcal cAndChoi cesTi ne"/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
<I--

Definition of duration type.

=a >
<xsd: conpl exType nane="durati on">
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: ti meDuration">
<xsd:attributeG oup ref="XFSPcommon"/>
<xsd: attri but eGoup ref="XFSPmDuration"/>
<xsd: attri but eGoup ref="XFSPcal cAndChoi cesDur ati on"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
S[NSE
S
NS

Definition of uri type.

-->
<xsd: conpl exType nane="uri">
<xsd: si npl eCont ent >




<xsd: ext ensi on base="xsd: uri Ref erence">
<xsd: attri but eG oup ref="XFSPcormon"/ >
<xsd: attri buteG oup ref="XFSPI engt hNunber"/>
<xsd: attri buteG oup ref="XFSPcal cAndChoi cesURI "/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
<l--

Definition of binary type.

>
<xsd: conpl exType nanme="bi nary" >
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: bi nary" >
<xsd: attributeG oup ref="XFSPcommon"/>
<xsd: attributeG oup ref="XFSPlI engt hNunber"/>
<xsd: attri buteG oup ref="XFSPcal cAndChoi cesBi nary"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
<l--

XForns sinple syntax el enent definitions
Structure elenments, followed by datatype el enents.

>
<l--

Definition of the sinple elenment, used to contain the sinple syntax
el enent decl arati ons.

-->
<xsd: el ement nanme="si npl e" >
<xsd: conpl exType>
<xsd: choi ce maxCccur s="unbounded" >
<xsd: el ement ref="string"/>
<xsd: el enent ref="bool ean"/>
<xsd: el enent ref="nunmber"/>
<xsd: el enent ref="currency"/>
<xsd: el enent ref="noney"/>
<xsd: el enent ref="date"/>
<xsd: el enent ref="tine"/>
<xsd: el enent ref="duration"/>
<xsd: el enent ref="uri"/>
<xsd: el enent ref="binary"/>
<xsd: el enent ref="el enent"/>
<xsd: el enent ref="array"/>
<xsd: el enent ref="group"/>
<xsd: el enent ref="switch"/>
<xsd: el enent ref="uni on"/>
</ xsd: choi ce>
<xsd: attribute name="id" type="xsd:|D' use="optional"/>
<xsd: attri bute name="nane" type="xsd: NCNane" use="optional "/>
</ xsd: conpl exType>
</ xsd: el enent >
<l - -

Definition of sinple syntax group el enent.




-->
<xsd: el enent name="gr oup" >
<xsd: conmpl exType>
<xsd: choi ce maxCccur s="unbounded" >
<xsd: el enent ref="string"/>
<xsd: el enent ref="bool ean"/>
<xsd: el enent ref="nunmber"/>
<xsd: el enent ref="currency"/>
<xsd: el enent ref="noney"/>
<xsd: el enent ref="date"/>
<xsd: el enent ref="tine"/>
<xsd: el enent ref="duration"/>
<xsd: el ement ref="uri"/>
<xsd: el ement ref="binary"/>
<xsd: el enent ref="el enent"/>
<xsd: el enent ref="switch"/>
<xsd: el enent ref="uni on"/>
</ xsd: choi ce>
<xsd: attri but eG oup ref="XFSPnane"/>
</ xsd: conpl exType>
</ xsd: el enent >
<l--
The occurs attribute group used on array.
e
<xsd: attri but eG oup name="occurs">
<xsd:attribute name="m nCccurs" use="default" val ue="1">
<xsd: si npl eType>
<xsd: uni on nenber Types="xf mExpr xsd: nonNegati vel nt eger"/>
</ xsd: si npl eType>
</xsd: attri bute>
<xsd: attribute nanme="maxCccurs" use="default" val ue="1">
<xsd: si npl eType>
<xsd: uni on nmenber Types="xf nExpr xsd: nonNegati vel nt eger ">
<xsd: si npl eType>
<xsd:restriction base="xsd: NMTOKEN' >
<xsd: enuner ati on val ue="unbounded"/ >
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: uni on>
</ xsd: si npl eType>
</ xsd: attri but e>
</ xsd: attri but eG oup>
<l--

Definition of sinple syntax array el enent.
| ssue: should we all ow switches or uni ons?

-->
<xsd: el enent name="array">
<xsd: conpl exType>
<xsd: choi ce>

<xsd: el enent ref="string"/>
<xsd: el enent ref="bool ean"/>
<xsd: el enent ref="nunber"/>
<xsd: el enent ref="currency"/>
<xsd: el enent ref="noney"/>
<xsd: el enent ref="date"/>
<xsd: el enent ref="tinme"/>




<xsd: el enment ref="duration"/>
<xsd: el ement ref="uri"/>
<xsd: el enent ref="binary"/>
<xsd: el enent ref="el enent"/>

</ xsd: choi ce>
<xsd: attribute

nane="nanme" type="xsd: NCNane" use="optional "/>

<xsd: attributeGoup ref="occurs"/>
</ xsd: conpl exType>

</ xsd: el ement >
<I--

Definition of sinple syntax union el enent.

Not e: the schemm

chil d datatypes because it sinply reuses their definitions,
The spec says nane isn't
i nconsi stency that wll

>

for <union> requires a nane attribute on its
whi ch do.
required on child datatypes. This is a known

be fixed in a future version.

<xsd: el enent nane="uni on">
<xsd: conpl exType>
<xsd: choi ce maxQccur s="unbounded" >

<xsd: el enent ref="string"/>
<xsd: el enent ref="bool ean"/ >
<xsd: el enent ref="nunber"/>
<xsd: el enent ref="currency"/>
<xsd: el enent ref="noney"/>
<xsd: el enment ref="date"/>
<xsd: el ement ref="tine"/>
<xsd: el ement ref="duration"/>
<xsd: el enment ref="uri"/>
<xsd: el enent ref="binary"/>

</ xsd: choi ce>

<xsd: attri but eG oup ref="XFSPnane"/>
</ xsd: conpl exType>

</ xsd: el ement >
<I--

Definition of sinple syntax switch el enent.

oS

<xsd: el ement name="swi tch">
<xsd: conpl exType>
<xsd: sequence>

<xsd: el enent nane="case"

maxQOccur s="unbounded" >

<xsd: conpl exType>
<xsd: choi ce maxCccur s="unbounded" >

<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:

el ement ref="string"/>
el enent ref="bool ean"/ >
el enent ref="nunber"/>
el ement ref="currency"/>
el enment ref="noney"/>

el enment ref="date"/>

el enment ref="tine"/>

el ement ref="duration"/>
el ement ref="uri"/>

el ement ref="binary"/>
el enent ref="el enent"/>
el ement ref="group"/>




<xsd: el enent ref="array"/>
</ xsd: choi ce>
<xsd:attri buteGoup ref="XFSPnane"/ >
<xsd:attri bute nane="condition" type="xfnmExpr" use="optional"/>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: sequence>
<xsd: attri buteG oup ref="XFSPnane"/>
</ xsd: conpl exType>
</ xsd: el enent >
<l--

Definition of sinple syntax el enent el ement.

=a >
<xsd: el ement nanme="el enent" id="el enent">
<xsd: conpl exType>
<xsd:attribute name="type" type="xsd: QNane" use="required"/>
<xsd: attri but eG oup ref="XFSPcommbnM nusEnunti npl e"/ >
</ xsd: conpl exType>
</ xsd: el enent >
<l--
Definition of the mask facet, used in strings and currency,
in sinple syntax only.
Model ed after WAP/ WW's format attribute.
S
<xsd: si npl eType nanme="maskType" >
<xsd:restriction base="xsd:string">
<xsd: pattern value="((Ala| X XINNn[Mm|(\\.))*([0-9\*](Ala] XIX]|Nn|Mm)?"/>
</xsd:restriction>
</ xsd: si npl eType>
<xsd: si npl eType nanme="nmaskExpr">
<xsd: uni on nenber Types="nmaskType xfnExpr"/>
</ xsd: si npl eType>
<[F-%-

Definition of sinple syntax string el enent.

-->
<xsd: el emrent nanme="string" id="string">
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: string">
<xsd: attributeG oup ref="XFSPcommonSi npl e"/>
<xsd: attri buteG oup ref="XFSPl engt hNunber"/>
<xsd: attri but eG oup ref="XFSPcal cAndChoi cesString"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >
<I--

Definition of sinple syntax bool ean el enent.

>
<xsd: el enent nane="bool ean" >
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: bool ean" >




<xsd: attri but eG oup ref="XFSPcommbnM nusEnunti npl e"/ >
<xsd: attri bute name="cal cul ate" type="bool Expr" use="optional "/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >
<l--

Definition of sinple syntax number el enent.

-->
<xsd: el ement name="nunber" >
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: deci mal ">
<xsd: attributeG oup ref="XFSPcommonSi npl e"/>
<xsd: attributeG oup ref="XFSPmNunber Si npl e"/ >
<xsd: attri buteG oup ref="XFSPspNunber"/ >
<xsd: attri but eG oup ref="XFSPcal cAndChoi cesNunber"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >
S[NSE
TBD: mask is supposedly allowed on the currency el ement but, should
| allowit if the currency elenent is part of nobney?
S
<l - -

Definition of sinple syntax currency el enent.

-->
<xsd: el ement nanme="currency" >
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="currencyType" >
<xsd: attributeG oup ref="XFSPcommonSi npl e"/ >
<xsd: attributeG oup ref="XFSPcal cAndChoi ces"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >
<l--

Definition of sinple syntax noney el enent.
Al ternative B: conpound dat at ype

=a =
<xsd: el enent name="noney" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nanme="val ue">
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: deci mal ">
<xsd: attri bute name="cal cul ate" type="nunber Expr"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>




</ xsd: el ement >
<xsd: el enent nane="currency">
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="currencyType" >
<xsd: attribute name="cal cul ate" type="currencyExpr"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el enent nanme="al | owCurrency" type="currencyExpr" m nCccurs="0"
maxQccur s="unbounded"/ >
<I--
all ow zero or nore allowCurrency elenments to restrict
t he val ue space of noney.
=a >
</ xsd: sequence>
<xsd: attri buteG oup ref="XFSPcomonSi npl e"/>
<xsd: attri but eG oup ref="XFSPmmN\unber Si npl e"/ >
<xsd: attri but eG oup ref="XFSPspNunber"/ >
</ xsd: conpl exType>
</ xsd: el enent >
<I--

Definition of sinple syntax date el enent.

S
<xsd: el enment nane="dat e" >
<xsd: conmpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: date">
<xsd: attri buteG oup ref="XFSPcommonSi npl e"/ >
<xsd: attri buteG oup ref="XFSPmDat eSi npl e"/ >
<xsd: attribute name="precision" use="optional">
<xsd: si npl eType>
<xsd: restriction base="xsd: NMTOKEN' >
<xsd: enuner ati on val ue="years"/ >
<xsd: enuner ati on val ue="nont hs"/ >
<xsd: enuner ati on val ue="days"/ >
</xsd:restriction>
</ xsd: si npl eType>
</ xsd:attribute>
<xsd: attributeG oup ref="XFSPcal cAndChoi cesDat e"/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >
<l--

Definition of sinple syntax tinme el enent.

S
<xsd: el ement nanme="ti ne">
<xsd: conmpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd:tinme">

<xsd: attri but eG oup ref="XFSPcommonSi npl e"/ >
<xsd: attri buteG oup ref="XFSPmTi neSi npl e"/ >
<xsd: attri bute name="precision" use="optional">




<xsd: si npl eType>
<xsd: restriction base="xsd: NMTOKEN' >
<xsd: enunerati on val ue="hours"/>
<xsd: enuner ati on val ue="m nutes"/>
<xsd: enuner ati on val ue="seconds"/ >
</ xsd: restriction>
</ xsd: si npl eType>
</ xsd: attri bute>
<xsd: attributeG oup ref="XFSPcal cAndChoi cesTi ne"/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >
<l--

Definition of sinple syntax duration el enent.

=a =
<xsd: el enent nanme="duration">
<xsd: conmpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd:tineDuration">
<xsd: attri but eG oup ref="XFSPcommonSi npl e"/ >
<xsd: attri but eG oup ref="XFSPmDurati onSi npl e"/>
<xsd: attri bute name="precision" use="optional">
<xsd: si mpl eType>
<xsd:restriction base="xsd: NMTOKEN" >
<xsd: enunerati on val ue="years"/>
<xsd: enunerati on val ue="nont hs"/ >
<xsd: enuner ati on val ue="days"/ >
<xsd: enuner ati on val ue="hours"/>
<xsd: enuner ati on val ue="m nutes"/>
<xsd: enuner ati on val ue="seconds"/ >
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: attri bute>
<xsd: attri buteG oup ref="XFSPcal cAndChoi cesDuration"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >
<l--

Definition of sinple syntax uri el enent.

=a =
<xsd: el ement name="uri">
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: uri Ref erence" >
<xsd: attri buteG oup ref="XFSPcommonSi npl e"/ >
<xsd: attri but eG oup ref="XFSPlI engt hNunber"/ >
<xsd: attri buteG oup ref="XFSPcal cAndChoi cesURI "/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >
<l --




Definition of sinple syntax binary el enent.

=
<xsd: el ement name="bi nary" >
<xsd: conpl exType>
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: bi nary" >
<xsd: attri buteG oup ref="XFSPcommonSi npl e"/ >
<xsd: attributeG oup ref="XFSPI engt hNunber"/ >
<xsd: attributeG oup ref="XFSPcal cAndChoi cesBi nary"/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: schema>

previous next contents
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Appendix B: XSLT from Simple to Schema
Syntax

Contents

e B.IXSLT
e B.2 Required DTD for Transformation

B.1 XSLT

The following non-normative XSLT can be used to convert XForms simple syntax into XML Schema syntax.

<?xm version='1.0'"?>

<lI-- NOTE: this XSLT transfornms a XForns sinple syntax into an
XML Schema conforming to the October 24, 2000 candi date
reconendation -->

<xsl:transform version="1.0"
xm ns: xsl ="http://ww. w3. org/ 1999/ XSL/ Tr ansf or nt
xm ns: xsd="http://ww. w3. or g/ 2000/ 10/ XM_Schema"
xm ns="http://ww.w3. org/ 2000/ 10/ XM_Schema"
xm ns: xforme"http://ww. w3. or g/ 2001/ 02/ xf or ns" >

<xsl:strip-space el ements="xforni/>

<xsl : out put net hod="xm " indent="yes" encodi ng="UTF- 8"
st andal one="no" />

<I-- the special indicator used for maxCccurs to nmean unbounded -->
<xsl : vari abl e nanme="maxCccur sSpeci al ">*</ xsl : vari abl e>

<l-- the special value used for maxLength to nean unbounded -->
<xsl:variabl e name="maxLengt hSpeci al ">unl i m t ed</ xsl : vari abl e>

<l-- the special value used for min to nean mnus infinity -->
<xsl:variable name="m nlnfinity">mnus infinity</xsl:variabl e>

<l-- the special value used for max to nean plus infinity -->

<xsl :variabl e name="maxI nfinity">plus infinity</xsl:variabl e>

<l-- the special value used for scale to nean unlimted decimals -->
<xsl:variabl e nane="unl i m tedScal e">unl i m ted</xsl : vari abl e>

<I-- the special value used for precision to nean unlimted precision -->

<xsl :vari abl e nane="unli m t edPr eci si on">unl i m t ed</ xsl : vari abl e>

<l-- the list of WML cl asses -->
<xsl : vari abl e nane="cl assesLi st" >AaNnXxMr/ xsl : vari abl e>
<xsl : vari abl e nane="cl assesTrans">01234567</ xsl : vari abl e>




<I'-- speci al

characters to escape in patterns -->

<xsl : vari abl e nanme="speci al Characters">\|.-"?*+{}()[] </ xsl : vari abl e>

<I-- tenplate: mat ch="/"
f uncti on: mat ches t he root node,
all & t;xfornr el enents.
par aneters: none

out put :
-->

<xsl :tenplate match="/">

<xsl : el enment nane="xsd: schema" >

calls the tenplate "xforni for
drops any ot her el enments.

& t; schema> skel et on

<xsl : el ement nanme="xsd: annot ati on" >
<xsl : el ement nane="xsd: docunent ati on" >

‘text>Automatically generated froman XForns data nodel . </xsl:text>

<xsl

<xsl : t ext >Usi ng</ xsl : t ext >

<xsl : val ue- of sel ect="system property('xsl:vendor')"/>
<xsl :text>at XSL version</xsl:text>

<xsl

<xsl:if test="system property('xsl:version') &gt;
t he styl esheet was designed for a XSLT version 1.0 processor

Not e,
</ xsl:if>
</ xsl : el enent >

</ xsl : el enent >

<l-- output the xform-->

<xsl : apply-tenpl ates />

</ xsl : el ement >

</ xsl:tenpl at e>

<l--

xf orm el enent

-->

<I-- tenplate: mat ch="xf or n{
functi on: mat ches an xform
par anet ers: none
out put : none of it's own

oo S

<xsl:tenpl ate match="xforn>
<!-- output the elenents -->
<xsl : apply-tenpl ates />

</ xsl:tenpl at e>

<l--

nodel el enent

-->

<I-- tenpl ate: mat ch="nodel "
function: mat ches an xform
paraneters: none
out put : none of it's own

:val ue-of sel ect="format - nunber (system property('xsl:version'),

'#0.0')"/ >

1.0">

calls the tenplates for all childs

calls the tenplates for all childs




<xsl : tenpl at e mat ch="nodel ">
<l-- output the elenments -->
<xsl : apply-tenpl ates />

</ xsl:tenpl at e>

<I--
schema el enent
- >
<l-- tenplate: mat ch="schema"
function: mat ches an schenma, and copies the inlined schema definition
to the result tree
paraneters: none
out put : copy of the input
-->

<xsl :tenpl ate mat ch="xsd: schema" >
<l-- copy XM. Schema definition -->
<xsl : copy-of sel ect="node()"/>

</ xsl :tenpl at e>

<l--

si npl e el enent

=

<lI-- tenplate: mat ch="si npl e"
function: mat ches an sinple, and processes the child el enents
paraneters: none
out put : none of its own

-->

<xsl:tenpl ate mat ch="si npl e" >
<l-- output the elenments -->
<xsl : apply-tenpl ates />

</ xsl:tenpl at e>

<l --

i snt ance el ement

- >

<l-- tenplate: mat ch="1i nst ance"
functi on: filters the instance
par aneters: none
out put: none

-->

<xsl :tenpl at e mat ch="i nst ance"/ >

<

bi ndi ng el enment

-->

<I-- tenpl ate: mat ch="bi ndi ng"

function: filters the binding
paraneters: none
out put : none




-->
<xsl:tenpl ate mat ch="bi ndi ng"/>

<l--

submt el enent

oS

<l-- tenplate: mat ch="subm t"
functi on: filters the submt el enents
par aneters: none
out put: none

-->

<xsl:tenplate match="submt"/>

<l--
group el enent
-
<l-- tenplate: mat ches="gr oup"
function: converts the group into a conplex type and processes
all childs
paraneters: none
out put : a conplex type representing the group
-->

<xsl :tenpl ate mat ch="group">
<xsl : el enment nane="xsd: el enent ">
<xsl :attribute name="nanme">
<xsl : val ue- of sel ect =" @ane"/ >
</ xsl:attribute>
<l-- check attributes -->
<xsl :cal |l -tenpl ate name="checkAttri butes"/>

<xsl : el ement nane="xsd: conpl exType" >
<xsl : el ement name="xsd: conpl exCont ent " >
<xsl : el ement nane="xsd: ext ensi on">

<l-- check for a base -->
<xsl:attribute name="base">xsd: anyType</xsl:attri bute>
<l-- the rest of the elenents are al ways a sequence -->
<xsl : el ement name="xsd: sequence" >

<I-- include all chile elenments -->

<xsl : appl y-tenpl at es/ >
</ xsl : el enent >
</ xsl : el enent >
</ xsl : el enent >
</ xsl : el enent >
</ xsl : el emrent >
</ xsl:tenpl at e>

<l--




uni on el enent

-
<I-- tenpl ate: mat ches="uni on"
function: converts a union into a union of sinpleTypes.
paraneters: none
out put : converted definition
=

<xsl :tenpl at e mat ch="uni on" >
<xsl : choose>
<xsl : when test="string-Iength(@ane)=0">
<xsl : nessage term nat e="no">
An anonynous union definition is not supported.
</ xsl : message>
<xsl : conment > Anonynous uni on definition dropped </xsl:coment>
</ xsl : when>
<xsl : ot herw se>
<xsl : el ement nanme="xsd: el enent" >
<xsl :attribute nane="nane">
<xsl : val ue- of sel ect =" @ane"/>
</xsl:attribute>
<!-- check comon attributes -->
<xsl:call-tenpl ate name="checkAttributes"/>

<xsl : el ement nanme="xsd: si npl eType" >
<xsl : el enent name="xsd: uni on" >
<xsl : apply-tenpl ates />
</ xsl : el enent >
</ xsl : el enent >
</ xsl : el enent >
</ xsl : ot herw se>
</ xsl : choose>
</ xsl:tenpl at e>

<I--
swi tch el enent
oS
<l-- tenplate: mat ches="sw t ch"
function: converts the switch into a choice and processes al
cases
paraneters: none
out put : a choice representing the variant
-->

<xsl :tenplate match="sw tch">
<xsl : choose>
<xsl : when test="string-Iength(@ane)=0">
<xsl : message term nate="no">
An anonynous variant definition is not supported.
</ xsl : message>

<xsl : conment > Anonynous variant definition dropped </xsl:coment >

</ xsl : when>
<xsl : ot her wi se>
<xsl : el ement nane="xsd: el enent ">




<xsl :attri bute nanme="nane">
<xsl : val ue- of sel ect =" @ane"/>
</ xsl:attri bute>
<l-- check common attri butes -->
<xsl :cal |l -tenpl ate name="checkAttri butes"/>

<xsl : el ement nane="xsd: conpl exType" >
<xsl : el enment name="xsd: conpl exCont ent " >
<xsl : el enent nanme="xsd: ext ensi on">
<xsl :attribute nanme="base" >xsd: anyType</ xsl :attri but e>
<xsl : el ement nanme="xsd: choi ce">
<xsl : appl y-tenpl ates sel ect="case"/>
</ xsl : el enent >
</ xsl : el enent >
</ xsl : el enent >
</ xsl : el enent >
</ xsl : el enent >
</ xsl : ot herw se>
</ xsl : choose>
</ xsl :tenpl at e>

<l--

case el enment

-->

<I-- tenplate: mat ches="caase"
function: converts the case into a sequence of other elenents
par aneters: none
out put : a sequence representing the case

-->

<xsl:tenpl ate match="case">
<xsl : el ement nane="xsd: sequence" >
<xsl:if test="string-Iength(@ane) &gt; 0">
<xsl :attri bute nanme="xform nane" >
<xsl : val ue- of sel ect =" @ane"/ >
</xsl:attribute>
</ xsl:if>
<xsl:if test="string-length(@ondition) &gt; 0">
<xsl:attri bute name="xform condition">
<xsl : val ue- of sel ect="@ondition"/>
</ xsl:attri bute>
</ xsl:if>

<I-- include elenents -->
<xsl : apply-tenplates />

</ xsl : el enent >
</ xsl :tenpl at e>

<l--
string el enent




-->

<I-- tenpl ate: mat ches="stri ng"
function: converts a string.
par aneters: none
out put : converted definition
not e: it is assuned that all value childs
conformto all other restrictions, otherw se their
value wll be allowed despide the further
restrictions.
S
<xsl:tenplate match="string">
<l-- create definition -->

<xsl :vari abl e nane="definition">

<xsl : el ement nane="xsd: si npl eType" >
<xsl : choose>
<I-- if we have a cl osed range, or no enuneration value, we can
create a sinple type -->
<xsl :when test="@nunE" cl osed" or
count (val ue) =0">
<xsl:el ement name="xsd:restriction">
<xsl:attribute nanme="base">xsd: string</xsl:attribute>
<xsl:call-tenplate name="restrictString"/>
<xsl : appl y-tenpl at es sel ect ="val ue"/>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herw se>
<xsl : el enent nanme="xsd: uni on" >
<xsl : el ement nane="xsd: si npl eType" >
<xsl:el ement name="xsd:restriction">
<xsl:attribute name="base" >xsd: string</xsl:attribute>
<xsl:call-tenplate nane="restrictString"/>
<xsl : appl y-tenpl at es sel ect ="val ue"/ >
</ xsl : el enent >
</ xsl : el enent >
<xsl : el ement nanme="xsd: si npl eType" >
<xsl : el ement nane="xsd:restriction">
<xsl:attribute nanme="base">xsd:string</xsl:attribute>
<xsl:call-tenplate nane="restrictString"/>
</ xsl : el enent >
</ xsl : el enent >
</ xsl : el enent >
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : el enent >
</ xsl :vari abl e>

<l-- if we have a nane, we can create an el enent or attri bute,
otherwise we're part of a union -->
<xsl : choose>
<xsl :when test="string-Iength(@ane) &gt; 0">
<l-- create elenent or attribute -->
<xsl : el enent nane="xsd: el ement ">
<xsl:attri bute nane="name">




<xsl : val ue- of sel ect =" @ane"/ >
</ xsl:attri bute>
<l-- check compn attributes -->
<xsl :cal |l -tenpl ate name="checkAttri butes"/>

<xsl : choose>
<l-- if we have no children, and no other restrictions,
we can nmake a short definition -->
<xsl :when test='count(child::node())=0 and @r nLengt h="0" and
@raxLengt h="unl i m ted" and
string-length(@attern)=0 and
string-I| engt h( @mask) =0" >
<xsl:attribute name="type">xsd: string</xsl:attribute>
</ xsl : when>
<xsl : ot herw se>
<l-- dunp full definition -->
<xsl : copy- of sel ect="%definition"/>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herw se>
<l-- just dunpe definition -->
<xsl : copy- of sel ect="%definition"/>
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl:tenpl at e>

<I-- tenplate: name="restrictString"

function: add erstrictions to a string

paraneters: a string context node with the follow ng attributes
@raxLengt h
@ nLengt h
@rask
@attern

and the followng child elenents

<pattern/>

<mask/ >
out put : el ements to represent the restrictions
-->
<xsl:tenpl ate name="restrictString">
<l-- create pattern -->

<xsl:variabl e nane="pattern">
<xsl :for-each sel ect ="mask| pattern">
<xsl :text>(</xsl:text>
<xsl : choose>
<xsl : when test="nane()="mask""' >
<xsl:call-tenpl ate nanme="nmake-pattern">
<xsl : wi t h- par am nane="mask" >
<xsl :val ue-of select="."/>
</ xsl : wi t h- par an»
</ xsl:call-tenpl at e>
</ xsl : when>
<xsl : ot herw se>
<xsl:val ue-of select="."/>




</ xsl : ot herw se>
</ xsl : choose>
<xsl:text>)</xsl:text>
<xsl:if test="not(position()=last())">
<xsl :text>| </ xsl:text>
</xsl:if>
</ xsl : for-each>

<xsl:if test="@msk">
<xsl:if test="count(mask|pattern) &gt; 0">
<xsl:text>| </xsl:text>
</xsl:if>
<xsl:text>(</xsl:text>
<xsl :call-tenpl ate nanme="rnmake-pattern">
<xsl : wi t h- param nane="nmask" >
<xsl : val ue- of sel ect =" @mask"/>
</ xsl :w t h- par an
</xsl:call-tenpl at e>
<xsl:text>)</xsl:text>
</xsl:if>

<xsl:if test="@attern">

<xsl:if test="string-Iength(@msk) &gt; 0 and
count (rmask| pattern) &gt; 0">
<xsl :text>| </ xsl:text>

</xsl:if>
<xsl :text>(</xsl:text>
<xsl : val ue- of sel ect="@attern"/>
<xsl:text>)</xsl:text>

</xsl:if>

</ xsl :vari abl e>

<l-- check if @ength is an non negative integer -->
<xsl : vari abl e name="1 engt hl sSNNI " >
<xsl :cal |l -tenpl ate nanme="checkNonNegl nt">
<xsl :wi t h- param nane="t est" >
<xsl : val ue- of select="@ength"/>
</ xsl :w t h- par an>
</xsl:call-tenpl at e>
</ xsl :vari abl e>

<l-- check if @muax is an non negative integer -->
<xsl :vari abl e name="maxl sNNI ">
<xsl :cal |l -tenpl ate nanme="checkNonNegl nt">
<xsl : wi t h- param nane="t est" >
<xsl : val ue- of sel ect =" @max"/>
</ xsl :w t h- par an>
</ xsl:call-tenpl ate>
</ xsl :vari abl e>

<l-- check if @in as an non negative integer -->
<xsl :variabl e name="m nl sSNNI ">
<xsl :cal |l -tenpl ate name="checkNonNegl nt" >
<xsl :wi t h- param nane="t est" >
<xsl : val ue- of select="@rin"/>




</ xsl :wi t h- par an>
</ xsl:call-tenpl at e>
</ xsl : vari abl e>

<I-- wite xformlength restriction -->
<xsl:if test="string-length(@ength) &gt; 0 and
not ( @ engt h=$maxLengt hSpeci al ) and
$l engt hl SNNI =" f al se' ">
<xsl:attribute name="xform|l ength">
<xsl : val ue-of select="@ength"/>
</xsl:attribute>
</xsl:if>

<I-- wite xform maxLength restriction -->
<xsl:if test="string-length(@max) &gt; 0 and
not ( @ex=$maxLengt hSpeci al ) and
$max| sNNI =' f al se' ">
<xsl :attribute name="xform maxLengt h" >
<xsl : val ue- of sel ect =" @ax"/>
</xsl:attribute>
</xsl:if>

<I-- wite xformm nLength restriction -->
<xsl:if test="string-length(@rin) &gt; O and
not (@n n="0") and
$m nl sNNI =' fal se' ">
<xsl :attribute nanme="xform m nLengt h">
<xsl :val ue-of select="@nn"/>
</ xsl:attribute>
</xsl:if>

<!-- wite xsd:length restriction -->
<xsl : choose>
<xsl :when test="$lengthl sNNI =" true' ">
<xsl:if test="not (@ ength=$maxLengt hSpeci al )" >
<xsl : el ement name="xsd: | ength">
<xsl:attribute name="val ue">
<xsl : val ue-of select="@ength"/>
</xsl:attribute>
</ xsl : el enent >
</xsl:if>
</ xsl : when>
<xsl : when test="count(length) &gt; 0">
<xsl : el ement name="xsd: | ength">
<xsl :attribute name="val ue">
<xsl :val ue-of select="length[1]"/>
</xsl:attribute>
</ xsl : el enment >
</ xsl : when>
</ xsl : choose>

<I-- wite xsd: maxLength restriction -->
<xsl : choose>
<xsl : when test="$max| sNNI =" true' ">
<xsl:if test="not(@uax=$maxLengt hSpeci al )">




<xsl : el ement name="xsd: maxLengt h" >
<xsl| :attri bute nane="val ue">
<xsl : val ue- of sel ect =" @mx"/>
</ xsl:attri bute>
</ xsl : el enent >
</xsl:if>
</ xsl : when>
<xsl : when test="count (max) &gt; 0">
<xsl : el enment name="xsd: maxLengt h" >
<xsl :attri bute nanme="val ue">
<xsl : val ue-of select="max[1]"/>
</ xsl:attri bute>
</ xsl : el enment >
</ xsl : when>

</ xsl : choose>

<I-- write xsd: mnLength restriction -->
<xsl : choose>

<xsl :when test="$m nl sNNI =" true' ">
<xsl:if test="not(@rin="0")">
<xsl : el ement name="xsd: m nLength">
<xsl| :attri bute nane="val ue">
<xsl : val ue- of sel ect="@ri n"/>
</ xsl:attribute>
</ xsl : el enent >
</xsl:if>
</ xsl : when>
<xsl : when test="count(mn) &gt; 0">
<xsl : el enent nanme="xsd: m n">
<xsl :attri bute nanme="val ue">
<xsl :val ue-of select="mn[1l]"/>
</ xsl:attri bute>
</ xsl : el enment >
</ xsl : when>

</ xsl : choose>

<I-- wite xsd:pattern -->
<xsl:if test="string-length($pattern) &gt; 0">

<xsl : el ement nane="xsd: pattern">
<xsl :attribute name="val ue">
<xsl : val ue- of sel ect="$pattern"/>
</xsl:attribute>
</ xsl : el enent >

</xsl:if>
</ xsl:tenpl at e>

<I-- tenplate:
function:
par anet ers:

out put :

name="mnmake- pattern"
converts a mask to a pattern

mask : the mask to transform

i . current position inside mask

| ast . last source character

count : how many tines did the | ast character
occur

a pattern with the same neaning




-->
<xsl :tenpl at e nane="nake-pattern">
<xsl : par am nanme="nmask"/ >
<xsl : param nane="i " >0</ xsl : par ane
<xsl : param nane="| ast"/ >
<xsl : param nane="count "/ >

<xsl : choose>

<I-- if there are characters to process, do so -->
<xsl :when test="%i & t; string-Iength($mask)">
<l-- get current character -->

<xsl : vari abl e nane="c" >
<xsl : val ue- of sel ect="substring($mask, $i + 1, 1)"/>
</ xsl : vari abl e>

<l-- process it -->
<xsl : choose>
<I-- check for special characters first -->
<I-- the backslash (\): the next character is nent literally -->
<xsl :when test="%$c="\"">
<l-- output old count -->

<xsl:if test="$count &gt; 1">
<xsl:text>{</xsl:text>
<xsl : val ue- of sel ect="$count"/>
<xsl : text>}</xsl:text>
</xsl:if>
<l-- check if the character has to be escaped -->
<xsl:call-tenpl ate nane="escape-char">
<xsl : wi t h- param nane="char" >
<xsl : val ue- of sel ect="substring($mask, $i + 2, 1)"/>
</ xsl : wi t h- par an»
</ xsl:call-tenpl at e>

<I-- call recursively -->
<xsl:call-tenpl ate nanme="make-pattern">
<xsl : wi t h- param nane="nmask" >
<xsl : val ue- of sel ect =" $mask"/>
</ xsl :w t h- par an>
<xsl : wi t h- param nane="i ">
<xsl : val ue-of select="%$i + 2"/>
</ xsl : wi t h- par an»
<xsl:w t h-param nane="I| ast" >
<xsl :text>\</xsl:text>
</ xsl : wi t h- par an
<xsl : wi t h- param nane="count " >
<xsl : val ue-of select="0"/>
</ xsl :w t h- par an>
</xsl:call-tenpl at e>
</ xsl : when>

<I-- the asterix (*): any other nunmber of the followi ng class -->
<xsl| : when test="%c="'*'">
<l-- get next character -->

<xsl : vari abl e nane="next">

<xsl : val ue-of sel ect ="substring($mask, $i + 2, 1)"/>
</ xsl : vari abl e>
<xsl : choose>




<I-- it the next is equal to the last, create special output
<xsl : when test="$I ast =$next ">
<xsl:text>{</xsl:text>
<xsl : val ue- of sel ect="$count"/>
<xsl :text>, }</xsl:text>
</ xsl : when>
<xsl : ot herw se>
<l-- output old count -->
<xsl:if test="$count &gt; 1">
<xsl:text>{</xsl:text>
<xsl : val ue- of sel ect="$count"/>
<xsl:text>}</xsl:text>
</xsl:if>
<l-- converte wnr character class into unicode class -->
<xsl :cal |l -tenpl ate nanme="convert-characterC ass">
<xsl :wi t h- param nane="cl ass" >
<xsl : val ue- of sel ect="%next"/>
</ xsl :w t h- par an>
</xsl:call-tenpl ate>

<xsl :text>*</xsl:text>
</ xsl : ot her wi se>
</ xsl| : choose>

<l-- keep in mnd, that any nask ends after a *. -->
</ xsl : when>
<l-- a nunber [1-9]: repeat next character n tines -->
<xsl :when test="contains('0123456789', $c)">

<l-- get next character -->

<xsl : vari abl e nane="next">
<xsl :val ue- of sel ect ="substring($mask, $i + 2, 1)"/>
</ xsl :vari abl e>
<xsl : choose>
<I'-- when the next character equals the |ast,
just increase count -->
<xsl : when test="8$l ast =$next ">
<xsl :cal |l -tenpl ate name="nmake-pattern">
<xsl : wi t h- par am nane="mask" >
<xsl : val ue- of sel ect =" $mask"/>
</ xsl :w t h- par anp
<xsl:w t h-param nanme="i">
<xsl : val ue-of select="%i + 2"/>
</ xsl : wi t h- par an»
<xsl:w t h-param nanme="I| ast" >
<xsl :val ue- of select="3%$last"/>
</ xsl :w t h- par an>
<xsl : wi t h- par am nane="count " >
<xsl : val ue- of sel ect="$count + $c"/>
</ xsl :w t h- paranp
</xsl:call-tenpl ate>
</ xsl : when>
<xsl : ot herw se>
<l-- output old count -->
<xsl:if test="$count &gt; 1">
<xsl :text>{</xsl:text>
<xsl : val ue- of sel ect ="3$count"/>




<xsl:text>}</xsl:text>
</xsl:if>
<!-- convert character class -->
<xsl :vari abl e name="out ">
<xsl:call-tenpl ate nanme="convert-characterd ass" >
<xsl : wi t h- param nane="cl ass" >
<xsl : val ue- of sel ect="%next"/>
</ xsl :w t h- paran
</xsl:call-tenpl ate>
</ xsl :vari abl e>

<l-- output unicode character classes -->
<xsl : val ue- of sel ect="$out"/>
<!-- call recursively -->

<xsl :cal |l -tenpl ate name="rmake-pattern">
<xsl : wi t h- param nane="nmask" >
<xsl : val ue- of sel ect =" $mask"/ >
</ xsl :w t h- par an>
<xsl :w t h- param nane="i">
<xsl : val ue-of select="%i + 2"/>
</ xsl : wi t h- par an»
<xsl:w t h-param nane="I| ast" >
<xsl : val ue- of sel ect ="$next"/>
</ xsl : wi t h- par an®
<xsl : wi t h- param nane="count " >
<xsl : val ue- of sel ect="%c"/>
</ xsl :w t h- par an>
</ xsl:call-tenpl at e>
</ xsl : ot her w se>
</ xsl : choose>
</ xsl : when>

<I-- if it's the sanme as the last, just increase count -->
<xsl : when test='$c=%l ast' >
<l-- call recursively -->

<xsl:call-tenpl ate nanme="make-pattern">
<xsl : wi t h- param nane="mask" >
<xsl : val ue- of sel ect =" $mask"/ >
</ xsl :w t h- par an>
<xsl : wi t h- param nane="i ">
<xsl : val ue-of select="%i + 1"/>
</ xsl : wi t h- par an»
<xsl:w t h- param nane="I| ast" >
<xsl : val ue- of select="$l ast"/>
</ xsl : wi t h- par an
<xsl : wi t h- param nane="count " >
<xsl :val ue-of sel ect="$count + 1"/>
</ xsl :w t h- par an>
</xsl:call-tenpl at e>
</ xsl : when>

<l-- a newdifferent character -->
<xsl : ot herw se>
<l-- catches the fact that the user m ssed the backslash in
front of aliteral character -->
<l-- output old count -->

<xsl:if test="$count &gt; 1">
<xsl :text>{</xsl:text>




<xsl : val ue- of sel ect ="$count"/>
<xsl:text>}</xsl:text>
</xsl:if>
<l-- convert character class -->
<xsl :variabl e nane="out">
<xsl :call-tenpl ate nanme="convert-characterd ass" >
<xsl : wi t h- param nane="cl ass" >
<xsl : val ue-of sel ect="%c"/>
</ xsl :w t h- par an>
</ xsl:call-tenpl at e>
</ xsl :vari abl e>

<l-- output unicode character classes -->
<xsl : val ue- of sel ect="$out"/>
<l-- call recursively -->

<xsl:call-tenpl ate nanme="nmake-pattern">
<xsl : wi t h- param nane="mask" >
<xsl : val ue- of sel ect =" $mask"/>
</ xsl :w t h- par an>
<xsl : wi t h- param nanme="i ">
<xsl : val ue-of select="%i + 1"/>
</ xsl : wi t h- par an»
<xsl:w t h- param nane="I| ast" >
<xsl : val ue- of sel ect="%c"/>
</ xsl :w t h- par an>
<xsl : wi t h- param nane="count " >
<xsl : val ue-of select="1"/>
</ xsl :w t h- par an>
</xsl:call-tenpl at e>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : when>
<xsl : ot herw se>
<xsl:if test="$count &gt; 1">
<xsl :text>{</xsl:text>
<xsl : val ue- of sel ect="%$count"/>
<xsl :text>}</xsl:text>
</xsl:if>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl:tenpl at e>

<I-- tenpl ate: nane="convert - charact er Cl ass”

function: converts a wrl character class into the proper
uni code character classes, as defined by <characterC asses/>

paranmeter: class :wr character class
out put : mat chi ng uni code cl ass(es)

-->

<xsl : tenpl at e nane="convert-characterd ass">

<xsl : param nane="cl ass"/ >

<xsl:if test='contains(%$cl assesList, $class)'>
<xsl :vari abl e name="i">
<xsl : val ue-of sel ect="transl ate($cl ass, $cl assesList, $classesTrans)"/>
</ xsl : vari abl e>




<xsl : val ue- of sel ect="docunent('"')//this:class[$i + 1]/this:unicode"/>
</xsl:if>
</ xsl:tenpl at e>

<I-- tenplate: nanme="escape- char"
function: escapes characters, to not have a special nmeaning in
reg exp
paraneters: char :character to escape
out put : save version
-

<xsl:tenpl ate nane="escape-char">
<xsl : param nanme="char"/ >
<xsl : choose>
<l-- check if the character nust be escaped -->
<xsl : when test="contai ns($speci al Characters, $char)'>
<xsl :text>\</xsl:text>
<xsl : val ue- of sel ect="%char"/>
</ xsl : when>
<xsl : ot herw se>
<l'-- no escapi ng needed, just return $char -->
<xsl : val ue-of sel ect="%$char"/>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl:tenpl at e>

<l --

bool ean el enment

-->

<I-- tenpl ate: mat ch="bool ean"
f uncti on: converts a bool ean into a xsd: bool ean
par aneters: none
out put : converted definition

-->

<xsl :tenpl at e mat ch="bool ean" >

<l-- create definition -->

<xsl :vari abl e nane="definition">
<xsl : el ement nane="xsd: si npl eType" >
<xsl : choose>
<I-- if we have closed range, or no enuneration value, we can
create sinple type -->
<xsl| : when test="@nun¥' cl osed' or
count (val ue) =0">
<xsl : el enent name="xsd:restriction">
<xsl:attri bute nane="base">xsd: bool ean</ xsl : attri but e>
<xsl : appl y-tenpl at es sel ect ="val ue"/>
</ xsl : el enment >
</ xsl : when>
<xsl : ot her wi se>
<xsl : el enent nanme="xsd: uni on" >
<xsl : el ement nane="xsd: si npl eType" >
<xsl : el enent nane="xsd:restriction">




<xsl :attri bute nanme="base" >xsd: bool ean</ xsl : attri but e>
<xsl : appl y-tenpl ates sel ect ="val ue"/>
</ xsl : el enent >
</ xsl : el enent >
<xsl : el ement nane="xsd: si npl eType" >
<xsl : el enent nane="xsd:restriction">
<xsl:attri bute nane="base">xsd: bool ean</ xsl : attri but e>
</ xsl : el enent >
</ xsl : el enent >
</ xsl : el ement >
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl : el enent >
</ xsl :vari abl e>

<I-- if we have a nane, we can create an el enent or attri bute,
otherwise we're part of a union -->
<xsl : choose>
<xsl:when test="string-I|ength(@ane) &gt; 0">
<l-- create elenent or attribute -->
<xsl| : el ement nanme="xsd: el enent ">
<xsl :attri bute nanme="nane">
<xsl : val ue- of sel ect =" @ane"/>
</ xsl:attribute>
<l-- check common attributes -->
<xsl :cal |l -tenpl ate name="checkAttri butes"/>

<xsl : choose>
<l-- if we have no children, and no other restrictions,
we can make a short definition -->
<xsl : when test="count (child::node())=0">
<xsl:attribute nanme="type" >xsd: bool ean</ xsl : attri but e>
</ xsl : when>
<xsl : ot herwi se>
<l-- dunp full definition -->
<xsl : copy- of sel ect="%definition"/>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : el enent >
</ xsl : when>
<xsl : ot her wi se>
<l-- just dunpe definition -->
<xsl : copy- of sel ect="%definition"/>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl:tenpl at e>

<l --

nunber el enent

-->

<l-- tenplate: mat ches="nunber"

f uncti on: converts a number into an xsd: nunber.




par aneters: none

out put : converted definition
-->
<xsl : tenpl at e mat ch="nunber" >
<l-- create definition -->

<xsl :vari abl e nane="definition">
<xsl : el ement nane="xsd: si npl eType" >
<xsl : choose>
<I-- if we have cl osed range, or no enuneration val ue, we can
create sinple type -->
<xsl : when test="@nun¥' cl osed' or
count (val ue) =0">
<xsl : el ement nanme="xsd:restriction">
<xsl :attri bute nane="base">xsd: deci mal </ xsl : attri but e>
<xsl:call-tenplate name="restrictNunber"/>
<xsl : appl y-tenpl at es sel ect ="val ue"/>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herw se>
<xsl : el ement nanme="xsd: uni on" >
<xsl : el ement nane="xsd: si npl eType" >
<xsl : el ement nane="xsd:restriction">
<xsl:attribute nane="base" >xsd: deci mal </ xsl : attri but e>
<xsl:call-tenplate name="restrict Nunber"/>
<xsl : appl y-tenpl at es sel ect ="val ue"/ >
</ xsl : el enent >
</ xsl : el enent >
<xsl : el ement nanme="xsd: si npl eType" >
<xsl : el enent nane="xsd:restriction">
<xsl| :attri bute nanme="base" >xsd: deci mal </ xsl : attri but e>
<xsl:call-tenplate nane="restrict Nunber"/>
</ xsl : el emrent >
</ xsl : el ement >
</ xsl : el enent >
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : el enent >
</ xsl :vari abl e>

<l-- if we have a nane, we can create an el enent or attri bute,
otherwise we're part of a union -->
<xsl : choose>
<xsl :when test="string-Iength(@ane) &gt; 0">
<l-- create elenent or attribute -->
<xsl : el enent nane="xsd: el ement " >
<xsl:attri bute nane="name">
<xsl : val ue- of sel ect =" @ane"/ >
</ xsl|l:attribute>
<l-- check common attributes -->
<xsl:call-tenpl ate name="checkAttributes"/>

<xsl : choose>
<!l-- if we have no children, and no other restrictions,
we can make a short definition -->
<xsl : when test="'count (child::node())=0 and




(string-length(@rin)=0 or @i n=$m ninfinity) and
(string-1length(@mx)=0 or @uax=$max|Infinity) and
(string-1ength(@recision)=0 or
@r eci si on=%unl i m t edPreci si on) and
(string-1length(@cal e)=0 or @cal e=$unlinmtedScale)'>
<xsl:attribute name="type" >xsd: deci mal </ xsl:attri bute>
</ xsl : when>
<xsl : ot herw se>
<I-- dunp full definition -->
<xsl:copy-of select="%definition"/>
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herw se>
<l-- just dunpe definition -->
<xsl : copy- of sel ect="%definition"/>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl :tenpl at e>

<I-- tenpl ate: nanme="restri ct Nunber"
function: add erstrictions to a nunber
paranmeters: a nunber context node with the follow ng attributes
@rax
@i n
@pr eci si on
@cal e
and the following child el enents
<m n>
<max>
<pr eci si on>
<scal e>
out put : el enents to represent the restrictions
=
<xsl :tenpl ate nanme="restrict Nunber" >

<xsl : message term nat e="no">@rax: <xsl : val ue-of sel ect =" @max"/></ xsl : nessage>
<l-- check if max is a nunber -->
<xsl :vari abl e name="maxl sNunber">
<xsl :cal |l -tenpl ate nanme="checkNunber" >
<xsl:w t h-param nane="t est">
<xsl : val ue- of sel ect =" @rax"/>
</ xsl :w t h- par an>
</ xsl:call-tenpl at e>
</ xsl :vari abl e>
<xsl : message term nat e="no">$max| sNunber : <xsl : val ue- of
sel ect =" $max| sNunber "/ ></ xsl : message>

<l-- check if minis a nunber -->
<xsl :vari abl e nane="ni nl sNunber " >
<xsl:call-tenpl ate nanme="checkNunber">
<xsl : wi t h- param nane="t est" >
<xsl : val ue- of select="@mnn"/>




</ xsl :wi t h- par an>
</ xsl:call-tenpl at e>
</ xsl : vari abl e>

<l-- check if precision is a nunber -->
<xsl :vari abl e name="preci si onl SNNI ">
<xsl :cal | -tenpl ate nanme="checkNonNegl nt">
<xsl :wi t h- param nane="t est" >
<xsl : val ue- of sel ect="@r eci sion"/>
</ xsl : wi t h- par an»
</ xsl:call-tenpl at e>
</ xsl :vari abl e>

<l-- check if scale is a nunber -->
<xsl : vari abl e nane="scal el sNNI ">
<xsl :cal |l -tenpl ate nanme="checkNonNegl nt">
<xsl : wi t h- param nane="t est" >
<xsl : val ue- of sel ect =" @cal e"/>
</ xsl :w t h- par an>
</ xsl:call-tenpl at e>
</ xsl :vari abl e>

<Il-- wite xformmax restriction -->
<xsl:if test="string-length(@max) &gt; 0 and
not ( @max=$mex| nfinity) and
$max!| sNunber =' f al se' ">
<xsl| :attribute nane="xform maxl| ncl usi ve" >
<xsl : val ue- of sel ect =" @max"/ >
</ xsl:attri bute>
</ xsl:if>

<l-- wite xformmn restriction -->
<xsl:if test="string-length(@rin) &yt; O and
not (@n n=$m nl nfinity) and
$mi nl sNunber=' f al se' ">
<xsl:attribute nane="xform m nl ncl usi ve">
<xsl : val ue- of select="@m n"/>
</ xsl:attribute>
</ xsl:if>

<I-- wite xformprecision restriction -->
<xsl:if test="string-length(@recision) &t; 0 and
not ( @r eci si on=%unl i m t edPr eci si on) and
$preci sionl sNNI =' f al se' ">
<xsl :attribute nanme="xform precision">
<xsl : val ue- of sel ect ="@recision"/>
</ xsl:attribute>
</xsl:if>

<l-- wite xformscale restriction -->
<xsl:if test="string-length(@cale) &t; 0 and
not ( @cal e=$unl i m tedScal e) and
$scal el sNNI =' fal se' ">
<xsl:attri bute nane="xform scal e">
<xsl : val ue- of sel ect =" @cal e"/>




</ xsl:attribute>
</ xsl:if>

<Il-- wite xsd:max restriction -->
<xsl : choose>
<xsl : when test="%maxl sNunber="'true' ">
<xsl : el enent name="xsd: maxl| ncl usi ve" >
<xsl:attri bute nane="val ue">
<xsl| : val ue- of sel ect =" @max"/>
</ xsl:attri bute>
</ xsl : el enent >
</ xsl : when>
<xsl : when test="count (max) &gt; 0">
<xsl : el enent name="xsd: maxl| ncl usi ve" >
<xsl|l:attri bute nane="val ue" >
<xsl : val ue-of sel ect="max[1]"/>
</ xsl:attribute>
</ xsl : el enent >
</ xsl : when>
</ xsl : choose>

<l-- wite xsd:mn restriction -->
<xsl : choose>
<xsl : when test="$m nl sNunber="'true' ">
<xsl : el enent name="xsd: m nl ncl usi ve" >
<xsl:attri bute nane="val ue" >
<xsl : val ue- of sel ect="@m n"/>
</ xsl:attri bute>
</ xsl : el enent >
</ xsl : when>
<xsl : when test="count(mn) &gt; 0">
<xsl : el enent nanme="xsd: m nl ncl usi ve" >
<xsl|l:attri bute nane="val ue">
<xsl :val ue-of select="mn[1]"/>
</ xsl:attribute>
</ xsl : el enent >
</ xsl : when>
</ xsl : choose>

<I-- wite xsd:precision restriction -->
<xsl : choose>
<xsl :when test="$precisionl sNNI="true' ">
<xsl : el ement name="xsd: preci si on">
<xsl :attribute name="val ue">
<xsl : val ue- of sel ect="@recision"/>
</xsl:attribute>
</ xsl : el ement >
</ xsl : when>
<xsl : when test="count (precision) &jt; 0">
<xsl : el ement name="xsd: preci sion">
<xsl:attribute nane="val ue">
<xsl :val ue- of sel ect="precision[1]"/>
</xsl:attribute>
</ xsl : el enent >




</ xsl : when>
</ xsl : choose>

<Il-- wite xsd:scale restriction -->
<xsl : choose>
<xsl : when test="%scal el sNNI =" true' ">
<xsl : el enent nane="xsd: scal e" >
<xsl:attri bute nane="val ue" >
<xsl : val ue- of sel ect =" @cal e"/>
</ xsl:attri bute>
</ xsl : el ement >
</ xsl : when>
<xsl : when test="count(scale) &gt; 0">
<xsl : el enent nane="xsd: scal e">
<xsl :attri bute nane="val ue" >
<xsl : val ue-of sel ect="scale[l]"/>
</ xsl|l:attribute>
</ xsl : el enent >
</ xsl : when>
</ xsl : choose>

</ xsl:tenpl at e>

<I--

currency el ement

ma S

<l-- tenplate: mat ches="currency"
function: converts a currency into a currency.
par aneters: none
out put : partially converted definition

-->

<xsl :tenpl at e mat ch="noney" >

<l-- create definition -->

<xsl :vari abl e name="definition">
<xsl : el ement nanme="xsd: si npl eType" >
<xsl : choose>
<I-- if we have closed range, or no enuneration value, we can
create sinple type -->
<xsl :when test="@nun=" cl osed" or
count (val ue) =0">
<xsl : el ement name="xsd:restriction">
<xsl:attribute name="base">xform currency</xsl:attribute>
<xsl:call-tenplate name="restrictCurrency"/>
<xsl : appl y-tenpl at es sel ect ="val ue"/>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herw se>
<xsl : el ement nanme="xsd: uni on">
<xsl : el ement nane="xsd: si npl eType" >
<xsl : el ement name="xsd:restriction">
<xsl:attribute name="base">xform currency</xsl:attribute>
<xsl:call-tenplate name="restrictCurrency"/>




<xsl : appl y-tenpl ates sel ect ="val ue"/>
</ xsl : el enent >
</ xsl : el enent >
<xsl : el ement nane="xsd: si npl eType" >
<xsl : el ement nane="xsd:restriction">
<xsl:attribute name="base">xform currency</xsl:attribute>
<xsl:call-tenplate name="restrictCurrency"/>
</ xsl : el enent >
</ xsl : el enent >
</ xsl : el enent >
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : el enent >
</ xsl :vari abl e>

<I-- if we have a nane, we can create an el enent or attri bute,
otherwise we're part of a union -->
<xsl : choose>
<xsl:when test="string-I|ength(@ane) &gt; 0">
<l-- create elenent or attribute -->
<xsl| : el ement nanme="xsd: el enent ">
<xsl :attri bute nanme="nane">
<xsl : val ue- of sel ect =" @ane"/>
</ xsl:attribute>
<l-- check common attributes -->
<xsl :cal |l -tenpl ate name="checkAttri butes"/>

<xsl : choose>
<I-- if we have no children, and no other restrictions,
we can make a short definition -->
<xsl : when test='count (child::node())=0 and
(string-length(@rin)=0 or @i n=0) and
(string-1length(@rex)=0 or @ux=$maxLengt hSpeci al )' >
<xsl:attribute name="type">xform currency</xsl:attribute>
</ xsl : when>
<xsl : ot her wi se>
<l-- dunp full definition -->
<xsl : copy- of select="%definition"/>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herw se>
<l-- just dunpe definition -->
<xsl : copy- of sel ect="%definition"/>
</ xsl : ot herw se>
</ xsl : choose>

</ xsl :tenpl at e>

<l-- tenplate: nanme="restrict Currency"
function: add erstrictions to a currency
paranmeters: a currency context node with the follow ng attributes

@rax




@ n

@rask
and the followi ng child el ements
<m n>
<max>
<mask>
out put : el ements to represent the restrictions
oS
<xsl :tenpl ate nane="restrictCurrency">
<l-- this is currently not inplenmented, because it is unclear what mn, max

or mask are supposed to nean -->
</ xsl:tenpl at e>

<l--
noney el enent
oS
<l-- tenplate: mat ches="noney"
function: converts a noney into a noney.
par aneters: none
out put : partially converted definition
-->
<xsl :tenpl at e mat ch="noney" >
<I-- only elenents of type noney can be converted into Schemas -->

<xsl : choose>
<xsl : when test="string-Iength(@ane) = 0">
<xsl : message term nate="no">
An anonynous noney definition is not supported.
</ xsl : message>
<xsl : conment > Anonynous noney definition dropped </xsl:coment>
</ xsl : when>
<xsl : ot herw se>
<xsl : el ement nane="xsd: el enent " >
<xsl:attribute name="nane">
<xsl : val ue- of sel ect =" @ane"/>
</xsl:attribute>
<l-- check conmmon attributes -->
<xsl:call-tenpl ate name="checkAttributes"/>

<xsl:attribute nane="type" >xform noney</xsl:attribute>

<l-- add allowCurrency -->
<xsl:if test="string-length(@llowCurrency) &gt; 0">
<xsl:attribute name="xform all owCurrency">
<xsl : val ue- of sel ect="@l | owCurrency"/ >
</xsl:attribute>
</xsl:if>

<l-- add mn value -->
<xsl:if test="string-length(@rin) &gt; 0 and
not (@n n=$m ninfinity)">
<xsl :attribute nanme="xform m nl ncl usi ve">
<xsl : val ue- of select="@rn"/>




</ xsl:attri bute>
</ xsl:if>

<l-- add max val ue -->
<xsl:if test="string-length(@mwax) &gt; 0 and
not ( @ex=%max| nfinity)">
<xsl:attribute nanme="xform maxl ncl usi ve" >
<xsl : val ue- of sel ect =" @max"/>
</xsl:attri bute>
</xsl:if>

<l-- add precision value -->
<xsl:if test="string-length(@recision) &gt; 0 and
not ( @r eci si on=%unl i m t edPr eci si on)" >
<xsl:attribute name="xform precision">
<xsl : val ue- of sel ect ="@recision"/>
</xsl:attribute>
</xsl:if>

<l-- add scale value -->
<xsl:if test="string-length(@cale) &gt; 0 and
not (@cal e=$unl i mi t edScal e) " >
<xsl:attribute nane="xform scal e">
<xsl : val ue- of sel ect="@cal e"/>
</ xsl:attribute>
</ xsl:if>

</ xsl : el enent >

</ xsl : ot her w se>
</ xsl : choose>
</ xsl:tenpl at e>

<l --

dat e el enent

-->

<I-- tenplate: mat ches="dat e"
f uncti on: converts a date into an xsd: date.
par anet ers: none
out put : converted definition

-->

<xsl :tenpl ate mat ch="dat e" >

<l-- create definition -->

<xsl :variabl e nane="definition">
<xsl : el ement nanme="xsd: si npl eType" >
<xsl : choose>
<I-- if we have cl osed range, or no enuneration val ue, we can
create sinple type -->
<xsl : when test="@ ange='cl osed' or
count (val ue) =0">
<xsl : el ement name="xsd:restriction">
<xsl:attribute name="base">xsd: dat e</ xsl:attri bute>
<xsl:call-tenplate name="restrictDate"/>




<xsl : appl y-tenpl ates sel ect ="val ue"/>
</ xsl : el ement >
</ xsl : when>
<xsl : ot herw se>
<xsl : el enent name="xsd: uni on" >
<xsl : el ement nane="xsd: si npl eType" >
<xsl : el enent nane="xsd:restriction">
<xsl:attri bute nanme="base" >xsd: dat e</ xsl : attri but e>
<xsl:call-tenplate nanme="restrictDate"/>
<xsl : appl y-tenpl ates sel ect ="val ue"/>
</ xsl : el emrent >
</ xsl : el ement >
<xsl : el ement nane="xsd: si npl eType" >
<xsl : el enent nane="xsd:restriction">
<xsl :attri bute nane="base">xsd: dat e</ xsl : attri but e>
<xsl:call-tenplate name="restrictDate"/>
</ xsl : el enent >
</ xsl : el enent >
</ xsl : el enent >
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl : el ement >
</ xsl :vari abl e>

<I-- if we have a nane, we can create an el enent or attri bute,
otherwise we're part of a union -->
<xsl : choose>
<xsl : when test="string-Iength(@ane) &gt; 0">
<l-- create element -->
<xsl : el ement nanme="xsd: el enent ">
<xsl :attri bute nanme="nane">
<xsl : val ue- of sel ect =" @ane"/>
</ xsl:attribute>
<l-- check common attri butes -->
<xsl :cal |l -tenpl ate name="checkAttri butes"/>

<xsl : choose>
<I-- if we have no children, and no other restrictions,
we can nmake a short definition -->
<xsl : when test="'count (child::node())=0 and
string-length(@nn)=0 and
string-1ength(@mex)=0 and
(string-1ength(@recision)=0 or
@pr eci si on="days")"' >
<xsl:attribute name="type">xsd: date</ xsl :attri bute>
</ xsl : when>
<xsl : ot herw se>
<l-- dunp full definition -->
<xsl: copy-of select="%definition"/>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herw se>
<l-- just dunpe definition -->




<xsl: copy-of select="$definition"/>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl:tenpl at e>

<I-- tenplate: name="restrict Date"
function: add erstrictions to a date
paraneters: a date context node with the follow ng attri butes
@rax
@n n
@r eci si on
and the followi ng child el ements
<m n>
<max>
<pr eci si on>
out put : el enments to represent the restrictions
-->
<xsl:tenpl ate nane="restrictDate">

<l-- check if @mx is a date -->
<xsl :vari abl e name="maxl sDat e" >
<xsl:cal |l -tenpl ate nanme="checkDat e" >
<xsl :wi t h- param nane="t est" >
<xsl : val ue- of sel ect =" @max"/>
</ xsl :w t h- par an>
</ xsl:call-tenpl ate>
</ xsl :vari abl e>

<l-- check if @inis a date -->
<xsl :vari abl e name="m nl sDat e" >
<xsl:call-tenpl ate name="checkDat e" >
<xsl:w t h-param nane="t est">
<xsl : val ue- of select="@mnn"/>
</ xsl :w t h- par an>
</ xsl:call-tenpl at e>
</ xsl :vari abl e>

<l-- check if precisionis valid -->
<xsl :vari abl e name="precisionlsValid">
<xsl :cal |l -tenpl ate nane="checkDat ePr eci si on" >
<xsl:w t h-param nane="t est">
<xsl : val ue- of sel ect="@recision"/>
</ xsl :w t h- par an>
</ xsl:call-tenpl at e>
</ xsl :vari abl e>

<Il-- wite xformmax restriction -->
<xsl:if test="string-length(@muax) &gt; 0 and
$max!| sDat e=' f al se' ">
<xsl:attri bute name="xform max">
<xsl : val ue- of sel ect =" @max"/>
</ xsl:attribute>
</xsl:if>




<l-- wite xformmn restriction -->
<xsl:if test="string-length(@rin) &t; 0 and
$mi nl sDat e=' f al se' ">
<xsl:attribute nane="xform n n">
<xsl : val ue- of select="@r n"/>
</ xsl:attribute>
</ xsl:if>

<I-- wite xformprecision restriction -->
<xsl:if test="string-length(@recision) &t; 0 and
$preci sionlsValid="fal se' ">
<xsl:attribute nane="xform precision">
<xsl : val ue- of sel ect ="@reci sion"/>
</ xsl:attribute>
</xsl:if>

<Il-- wite xsd:max restriction -->
<xsl : choose>
<xsl : when test="$maxl sDate="'true' ">
<xsl| : el ement nanme="xsd: max" >
<xsl :attri bute name="val ue">
<xsl : val ue- of sel ect =" @max"/>
</ xsl:attribute>
</ xsl : el enent >
</ xsl : when>
<xsl : when test="count (max) &gt; 0">
<xsl : el enent nane="xsd: max" >
<xsl:attri bute nane="val ue">
<xsl : val ue-of select="max[1]"/>
</ xsl:attri bute>
</ xsl : el ement >
</ xsl : when>
</ xsl : choose>

<Il-- wite xsd:mn restriction -->
<xsl : choose>
<xsl| : when test="%$m nl sDate="'true' ">
<xsl : el enent nane="xsd: m n">
<xsl:attri bute nane="val ue">
<xsl| : val ue- of sel ect="@m n"/>
</ xsl:attri bute>
</ xsl : el ement >
</ xsl : when>
<xsl :when test="count(mn) &gt; 0">
<xsl : el enent nane="xsd: m n">
<xsl|l:attri bute nane="val ue" >
<xsl :val ue-of select="mn[1]"/>
</ xsl|l:attribute>
</ xsl : el enent >
</ xsl : when>
</ xsl : choose>

<l-- wite xsd:duration restriction -->
<xsl : choose>
<xsl : when test="$precisionlsValid=true' ">




<xsl:call-tenplate name="wit eDat ePreci si on">
<xsl :w t h- par am nanme="pr eci si on">
<xsl : val ue- of sel ect =" @r eci sion"/>
</ xsl :w t h- par an®
</xsl:call-tenpl at e>
</ xsl : when>
<xsl : when test="count (precision) &gt; 0">
<xsl:call-tenplate name="witeDat ePreci si on">
<xsl : wi t h- par am nane="pr eci si on" >
<xsl : val ue-of select="precision[1l]"/>
</ xsl : wi t h- par an
</ xsl:call-tenpl at e>
</ xsl : when>

</ xsl : choose>
</ xsl:tenpl at e>

<I-- tenplate: name="w i t eDat ePr eci si on"
function: wites the definitions to matche the precision
attribute
paranmeters: $precision: one of years, nonths, days
out put : proper definition to allow only the requested
preci si on
-->
<xsl :tenpl ate nanme="wr it eDat ePreci si on">

<xsl : param nane="preci si on"/ >

<xsl : choose>

<xsl : when test="%precision="years'">
<xsl : el ement nane="xsd: durati on">
<xsl:attri bute name="val ue">P1Y</ xsl :attri bute>
</ xsl : el enment >
<xsl:el ement name="xsd: pattern">
<xsl:attribute name="val ue">\d*\d{4}</xsl:attribute>
</ xsl : el enent >
</ xsl : when>
<xsl : when test="$%precision=' nont hs' ">
<xsl : el enent name="xsd: duration">
<xsl:attribute nane="val ue">P1M</ xsl : attri but e>
</ xsl : el enent >
<xsl : el ement nane="xsd: pattern">
<xsl:attribute nanme="val ue">\d*\d{4}-\d{2}</xsl:attribute>
</ xsl : el enment >
</ xsl : when>

</ xsl : choose>
</ xsl:tenpl at e>

<I--

time el enent

-->

<l--

tenpl at e: mat ches="ti ne"
f uncti on: converts a tinme into an xsd:ti ne.




par aneters: none

out put : converted definition
-->
<xsl:tenplate match="ti nme">
<l-- create definition -->

<xsl :vari abl e nane="definition">
<xsl : el ement nane="xsd: si npl eType" >
<xsl : choose>
<I-- if we have cl osed range, or no enuneration val ue, we can
create sinple type -->
<xsl : when test="@ ange='cl osed' or
count (val ue) =0">
<xsl : el ement nanme="xsd:restriction">
<xsl:attri bute nanme="base">xsd:tine</xsl:attribute>
<xsl:call-tenplate name="restrictTime"/>
<xsl : appl y-tenpl at es sel ect ="val ue"/>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herw se>
<xsl : el ement nanme="xsd: uni on" >
<xsl : el ement nane="xsd: si npl eType" >
<xsl : el ement nane="xsd:restriction">
<xsl:attribute nane="base" >xsd:tinme</xsl:attri bute>
<xsl:call-tenplate name="restrictTinme"/>
<xsl : appl y-tenpl at es sel ect ="val ue"/ >
</ xsl : el enent >
</ xsl : el enent >
<xsl : el ement nanme="xsd: si npl eType" >
<xsl : el enent nane="xsd:restriction">
<xsl| :attri bute nane="base">xsd:tinme</xsl:attri bute>
<xsl:call-tenplate nane="restrictTi me"/>
</ xsl : el emrent >
</ xsl : el ement >
</ xsl : el enent >
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : el enent >
</ xsl :vari abl e>

<l-- if we have a nane, we can create an el enent or attri bute,
otherwise we're part of a union -->
<xsl : choose>
<xsl :when test="string-Iength(@ane) &gt; 0">
<l-- create elenment -->
<xsl : el enent nane="xsd: el ement " >
<xsl:attri bute nane="name">
<xsl : val ue- of sel ect =" @ane"/ >
</ xsl|l:attribute>
<l-- check common attributes -->
<xsl:call-tenpl ate name="checkAttributes"/>

<xsl : choose>
<!l-- if we have no children, and no other restrictions,
we can make a short definition -->
<xsl : when test="'count (child::node())=0 and




string-length(@rmn)=0 and
string-1ength(@mex)=0 and
(string-1ength(@recision)=0 or
@pr eci si on="seconds") "' >
<xsl:attribute name="type">xsd:tinme</xsl:attribute>
</ xsl : when>
<xsl : ot herw se>
<l-- dunp full definition -->
<xsl: copy-of select="%definition"/>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herw se>
<l-- just dunpe definition -->
<xsl : copy- of sel ect="%definition"/>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl :tenpl at e>

<l-- tenplate: nanme="restrictTi me"
function: add erstrictions to a tine
paranmeters: a tinme context node with the following attributes
@rax
@n n

@pr eci si on
and the following child elenents
<m n>
<max>
<pr eci si on>
out put : el enents to represent the restrictions
-->
<xsl :tenpl ate nane="restrictTi ne">

<l-- check if max is atin -->
<xsl : vari abl e name="nmaxl sTi ne" >
<xsl :cal |l -tenpl ate nane="checkTi ne" >
<xsl : wi t h- param nane="test" >
<xsl : val ue- of sel ect =" @muax"/>
</ xsl : wi t h- par an»
</ xsl:call-tenpl at e>
</ xsl : vari abl e>

<l-- check if mnis atinme -->
<xsl :variabl e nane="m nl sTi me" >
<xsl :call-tenpl ate nanme="checkTi ne" >
<xsl :wi t h- param nane="test" >
<xsl : val ue-of select="@rn"/>
</ xsl : wi t h- par an»
</ xsl:call-tenpl at e>
</ xsl :vari abl e>

<l-- check if precisionis valid -->
<xsl : vari abl e nanme="preci si onl sval i d">




<xsl :cal |l -tenpl ate nane="checkTi nePreci si on">
<xsl:w t h-param nane="t est">
<xsl : val ue- of sel ect="@recision"/>
</ xsl :w t h- par an>
</ xsl:call-tenpl at e>
</ xsl :vari abl e>

<Il-- wite xformmax restriction -->
<xsl:if test="string-|length(@muax) &gt; 0 and
$max!| sTi ne=' f al se' ">
<xsl:attri bute name="xform max">
<xsl : val ue- of sel ect =" @max"/>
</ xsl:attribute>
</xsl:if>

<Il-- wite xformmnn restriction -->
<xsl:if test="string-length(@nn) &gt; O and
$mi nl sTi ne=' fal se' ">
<xsl:attribute nane="xform m n">
<xsl : val ue- of sel ect="@ri n"/>
</xsl:attribute>
</xsl:if>

<I-- wite xformprecision restriction -->
<xsl:if test="string-length(@recision) &t; 0 and
$preci sionlsValid="fal se' ">
<xsl :attribute name="xform precision">
<xsl : val ue- of sel ect =" @recision"/>
</ xsl :attribute>
</xsl:if>

<Il-- wite xsd: max restriction -->
<xsl : choose>
<xsl : when test="%$nmaxl sTi ne='true' ">
<xsl : el enent nane="xsd: max" >
<xsl|l:attri bute nane="val ue" >
<xsl : val ue- of sel ect =" @rax"/ >
</ xsl:attribute>
</ xsl : el enent >
</ xsl : when>
<xsl : when test="count(max) &gt; 0">
<xsl : el ement nane="xsd: max" >
<xsl:attri bute nanme="val ue">
<xsl : val ue-of sel ect="max[1]"/>
</ xsl:attribute>
</ xsl : el enent >
</ xsl : when>
</ xsl : choose>

<l-- wite xsd:mn restriction -->
<xsl : choose>
<xsl :when test="$m nl sTine="true' ">
<xsl : el enent nane="xsd: m n">
<xsl|l:attri bute nane="val ue" >
<xsl : val ue- of select="@m n"/>




</ xsl:attri bute>
</ xsl : el ement >
</ xsl : when>
<xsl : when test="count(mn) &gt; 0">
<xsl : el enent nane="xsd: m n">
<xsl|l:attri bute nane="val ue" >
<xsl :val ue-of select="mn[1]"/>
</ xsl:attribute>
</ xsl : el enent >
</ xsl : when>
</ xsl : choose>

<I-- wite xsd:duration restriction -->
<xsl : choose>
<xsl : when test="$precisionlsValid=true' ">
<xsl:call-tenplate name="witeTi mePrecision">
<xsl : wi t h- param nane="pr eci si on">
<xsl : val ue- of sel ect="@recision"/>
</ xsl :w t h- par anp
</ xsl:call-tenpl at e>
</ xsl : when>
<xsl : when test="count (precision) &gt; 0">
<xsl:call-tenplate nane="witeTi mePrecision">
<xsl : wi t h- param nanme="pr eci si on" >
<xsl : val ue-of select="precision[1l]"/>
</ xsl :w t h- par an
</xsl:call-tenpl at e>
</ xsl : when>
</ xsl : choose>
</ xsl:tenpl at e>

<l-- tenplate: nane="witeTi mePreci si on”
function: wites the definitions to matche the precision
attribute
paraneters: $precision: one of hours, mnutes, seconds
out put : proper definition to allow only the requested
preci si on
-->

<xsl :tenpl ate nane="writeTi mePreci sion">
<xsl : par am nanme="preci sion"/ >

<xsl : choose>
<xsl : when test="$precision= hours'">
<xsl : el enent nanme="xsd: duration">
<xsl:attri bute nane="val ue">PT60M</ xsl : attri but e>
</ xsl : el enent >
<xsl : el ement nanme="xsd: pattern">
<xsl:attri bute nane="val ue">
<xsl:text>([01][0-9]]2[0-3])(:00(:00(.000)7?)7?)?</xsl:text>
</ xsl:attri bute>
</ xsl : el enment >
</ xsl : when>
<xsl : when test="$precision="nmnutes'">
<xsl : el enent nanme="xsd: duration">




<xsl :attri bute name="val ue">PT60S</ xsl : attri bute>
</ xsl : el ement >
<xsl: el ement name="xsd: pattern">
<xsl|l:attri bute nane="val ue" >
<xsl:text>([01][0-9]|2[0-3])</xsl:text>
<xsl:text>(:[0-5][0-9](:00(.000)7?)7?)?</xsl:text>
</ xsl|l:attribute>
</ xsl : el enent >
</ xsl : when>
</ xsl : choose>
</ xsl:tenpl at e>

<l --

dur ati on el enent

-->

<I-- tenpl ate: mat ches="dur ati on"
f uncti on: converts a duration into an xsd:ti neDurati on.
par anet ers: none
out put : converted definition

-->

<xsl :tenpl ate mat ch="durati on">

<l-- create definition -->

<xsl :variabl e nane="definition">
<xsl : el ement nane="xsd: si npl eType" >
<xsl : choose>
<I-- if we have cl osed range, or no enuneration val ue, we can
create sinple type -->
<xsl : when test="@ ange='cl osed' or
count (val ue) =0">
<xsl : el ement name="xsd:restriction">
<xsl:attribute name="base">xsd:tineDuration</xsl:attribute>
<xsl:call-tenplate name="restrictDuration"/>
<xsl : appl y-tenpl at es sel ect ="val ue"/>
</ xsl : el ement >
</ xsl : when>
<xsl : ot herw se>
<xsl : el ement nanme="xsd: uni on" >
<xsl : el ement nane="xsd: si npl eType" >
<xsl : el ement nane="xsd:restriction">
<xsl:attribute nanme="base">
<xsl :text>xsd:tinmeDuration</xsl:text>
</xsl:attribute>
<xsl:call-tenplate name="restrictDuration"/>
<xsl : appl y-tenpl at es sel ect ="val ue"/>
</ xsl : el enent >
</ xsl : el ement >
<xsl : el ement nane="xsd: si npl eType" >
<xsl : el ement nane="xsd:restriction">
<xsl:attribute nanme="base">
<xsl : text >xsd: ti meDur ati on</ xsl : t ext >
</xsl:attribute>
<xsl:call-tenplate name="restrictDuration"/>




</ xsl : el emrent >
</ xsl : el ement >
</ xsl : el enent >
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : el enent >
</ xsl :vari abl e>

<l-- if we have a nane, we can create an el enent or attri bute,
otherwise we're part of a union -->
<xsl : choose>
<xsl :when test="string-Iength(@ane) &gt; 0">
<l-- create elenent or attribute -->
<xsl : el ement name="xsd: { @s}" >
<xsl:attri bute nane="name">
<xsl : val ue- of sel ect =" @ane"/ >
</ xsl|l:attribute>
<l-- check comon attributes -->
<xsl :cal |l -tenpl ate name="checkAttri butes"/>

<xsl : choose>
<I-- if we have no children, and no other restrictions,
we can make a short definition -->
<xsl : when test="count (child::node())=0 and
string-length(@rn)=0 and
string-length(@muax)=0 and
(string-1ength(@recision)=0 or
@pr eci si on="seconds") "' >
<xsl:attribute name="type">xsd:ti neDuration</xsl:attribute>
</ xsl : when>
<xsl : ot herw se>
<l-- dunp full definition -->
<xsl : copy- of sel ect="%definition"/>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herw se>
<l-- just dunpe definition -->
<xsl: copy-of select="%$definition"/>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl:tenpl at e>

<I-- tenplate: name="restrictDuration"

function: add erstrictions to a duration

paranmeters: a duration context node with the follow ng attributes
@rax
@n n
@r eci si on

and the following child elenents

<m n>
<max>

<pr eci si on>




out put : el enents to represent the restrictions
-->

<xsl:tenpl ate nane="restrictDuration">

<l-- check if max is a duration -->
<xsl : vari abl e nane="maxl sDurati on">
<xsl :cal | -tenpl ate name="checkDurati on">
<xsl :wi t h- param nane="t est" >
<xsl : val ue- of sel ect="@max"/>
</ xsl : wi t h- par an»
</ xsl:call-tenpl at e>
</ xsl :vari abl e>

<l-- check if minis a duration -->
<xsl :vari abl e nane="m nl sDurati on">
<xsl :cal | -tenpl ate name="checkDur ati on">
<xsl : wi t h- param nane="t est" >
<xsl : val ue-of select="@r n"/>
</ xsl :w t h- par an>
</ xsl:call-tenpl at e>
</ xsl :vari abl e>

<I-- check if precisionis valid -->
<xsl : vari abl e nanme="preci si onl sVal i d">
<xsl :vari abl e name="test">
<xsl :cal |l -tenpl at e name="checkDat ePr eci si on" >
<xsl : wi t h- param nane="test" >
<xsl : val ue- of sel ect="@recision"/>
</ xsl :w t h- par anp
</ xsl:call-tenpl at e>
</ xsl :vari abl e>

<xsl : choose>
<xsl :when test="$test="fal se' ">
<xsl :cal |l -tenpl ate name="checkTi nePr eci si on">
<xsl :w t h- param nane="t est" >
<xsl : val ue- of sel ect =" @recision"/>
</ xsl :w t h- paranp
</xsl:call-tenpl ate>
</ xsl : when>
<xsl : ot herw se>
<xsl : val ue- of select="$test"/>
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl :vari abl e>

<l-- wite xformmax restriction -->
<xsl:if test="string-length(@max) &gt; 0 and
$max| sDur ati on=' fal se' ">
<xsl:attri bute name="xform max">
<xsl : val ue- of sel ect =" @max"/>
</ xsl:attribute>
</xsl:if>

<l-- wite xformmn restriction -->




<xsl:if test="string-length(@rin) &t; 0 and
$mi nl sDurati on='fal se'">
<xsl:attri bute name="xform m n">
<xsl : val ue- of select="@n n"/>
</ xsl:attribute>
</ xsl:if>

<I-- wite xformprecision restriction -->
<xsl:if test="string-|ength(@recision) &t; 0 and
$preci sionlsValid="fal se'">
<xsl :attribute nane="xform precision">
<xsl : val ue- of sel ect ="@reci sion"/>
</ xsl:attribute>
</xsl:if>

<Il-- wite xsd:max restriction -->
<xsl : choose>
<xsl| : when test="%$nmaxl|l sDuration="true' ">
<xsl : el emrent name="xsd: max" >
<xsl:attri bute nanme="val ue">
<xsl| : val ue- of sel ect =" @max"/>
</ xsl:attri bute>
</ xsl : el enent >
</ xsl : when>
<xsl : when test="count (nmax) &gt; 0">
<xsl : el enent nane="xsd: max" >
<xsl|l:attri bute nane="val ue" >
<xsl : val ue-of sel ect="max[1]"/>
</ xsl|l:attri bute>
</ xsl : el enment >
</ xsl : when>
</ xsl : choose>

<Il-- wite xsd:mn restriction -->
<xsl : choose>
<xsl : when test="$m nl sDuration="true' ">
<xsl : el enent nane="xsd: m n">
<xsl:attri bute nane="val ue">
<xsl : val ue- of select="@n n"/>
</ xsl:attri bute>
</ xsl : el ement >
</ xsl : when>
<xsl :when test="count(mn) &gt; 0">
<xsl : el enent nane="xsd: m n">
<xsl|l:attri bute nane="val ue" >
<xsl :val ue-of select="mn[1l]"/>
</ xsl|l:attribute>
</ xsl : el enent >
</ xsl : when>
</ xsl : choose>

<!-- wite xsd:duration restriction -->
<xsl : choose>
<xsl : when test="$precisionlsValid=true' ">
<xsl:call-tenplate name="witeDurationPrecision">




<xsl :w t h- par am nanme="pr eci si on">
<xsl : val ue- of sel ect="@recision"/>
</ xsl : wi t h- par an
</ xsl:call-tenpl at e>
</ xsl : when>
<xsl : when test="count (precision) &gt; 0">
<xsl:call-tenplate name="witeDurationPrecision">
<xsl : wi t h- par am nane="pr eci si on" >
<xsl : val ue-of select="precision[1]"/>
</ xsl : wi t h- par an
</ xsl:call-tenpl at e>
</ xsl : when>
</ xsl : choose>
</ xsl:tenpl at e>

<I-- tenplate: name="wr i t eDur ati onPreci si on"
function: wites the definitions to matche the precision
attribute
paraneters: $precision: one of hours, mnutes, seconds
out put : proper definition to allow only the requested
preci si on
-->

<xsl :tenpl ate name="writeDurationPrecision">
<xsl : param nane="preci si on"/ >

<xsl : choose>
<xsl : when test="$%precision="years' ">
<xsl : el enent nane="xsd: pattern">
<xsl:attribute nane="val ue">
<xsl:text>P(\d+(\.\d+)?|\.\d+) Y</xsl|:text>
</ xsl:attribute>
</ xsl : el enent >
</ xsl : when>
<xsl : when test="$precisi on=' nont hs' ">
<xsl : el ement nanme="xsd: pattern">
<xsl :attribute name="val ue">
<xsl:text>P(\d+(\.\d+)?|\.\d+) Y| </xsl:text>
<xsl:text>P(\d+Y)?(\d+(\.\d+)?|\.\d+) MK/ xsl : t ext >
</ xsl:attribute>
</ xsl : el enent >
</ xsl : when>
<xsl : when test="%preci si on=' days' ">
<xsl : el ement nanme="xsd: pattern">
<xsl :attribute name="val ue">
<xsl:text>P(\d+(\.\d+)?|\.\d+) VY| </xsl:text>
<xsl:text>P(\d+Y) ?2(\d+(\.\d+)?|\.\d+) M </ xsl : text>
<xsl:text>P(\d+Y)?2(\d+M ?(\d+(\.\d+) ?|\.\d+) D</ xsl : text >
</xsl:attribute>
</ xsl : el enent >
</ xsl : when>
<xsl : when test="$precision=' hours'">
<xsl: el ement name="xsd: pattern">
<xsl :attribute name="val ue">
<xsl:text>P(\d+(\.\d+)?|\.\d+) VY| </xsl:text>




<xsl:text>P(\d+Y)?(\d+(\.\d+)?|\.\d+) M </ xsl : text>
<xsl:text>P(\d+Y)?(\d+M ?2(\d+(\.\d+)?|\.\d+) D </ xsl:text>
<xsl:text>P(\d+Y)?(\d+M ?(\ d+D) ?T(\d+(\.\d+)?| </ xsl : text>
<xsl:text>\.\d+) H</ xsl : t ext >
</xsl:attribute>
</ xsl : el enent >
</ xsl : when>
<xsl : when test="$precision='"nmnutes'">
<xsl : el enent nane="xsd: pattern">
<xsl:attribute nane="val ue">
<xsl:text>P(\d+(\.\d+)?|\.\d+) Y| </xsl:text>
<xsl:text>P(\d+Y)?(\d+(\.\d+)?|\.\d+)M </ xsl : text>
<xsl:text>P(\d+Y)?(\d+M ?(\d+(\.\d+)?|\.\d+) D </ xsl:text>
<xsl :text>P(\d+Y) ?2(\d+M ?(\ d+D) ?T(\ d+(\ .\ d+) ?| </ xsl : text >
<xsl:text>\.\d+)H </ xsl:text>
<xsl :text>P(\d+Y) ?2(\d+M ?(\ d+D) ?T(\ d+H) ?</ xsl : t ext >
<xsl:text>(\d(\.\d+)?|\.\d+) MK/ xsl : text>
</xsl:attribute>
</ xsl : el ement >
</ xsl : when>
</ xsl : choose>
</ xsl:tenpl at e>

<l--

uri el enent

-S>

<l-- tenplate: mat ches="uri"
function: converts a uri into an xsd:uri Reference.
par anmet ers: none
out put : converted definition

-->

<xsl:tenplate match="uri">

<l-- create definition -->

<xsl :vari abl e nane="definition">
<xsl : el ement nane="xsd: si npl eType" >
<xsl : choose>
<I-- if we have closed range, or no enuneration value, we can
create sinple type -->
<xsl : when test="@ ange='cl osed' or
count (val ue) =0">
<xsl : el enent name="xsd:restriction">
<xsl:attri bute nane="base">xsd: uri Ref erence</ xsl:attri bute>
<xsl:call-tenplate name="restrictUi"/>
<xsl : appl y-tenpl at es sel ect ="val ue"/>
</ xsl : el enent >
</ xsl : when>
<xsl : ot her w se>
<xsl| : el ement nane="xsd: uni on" >
<xsl : el ement nane="xsd: si npl eType" >
<xsl : el enment nane="xsd:restriction">
<xsl|l :attri bute nane="base">
<xsl : t ext >xsd: uri Ref er ence</ xsl : t ext >




</ xsl:attribute>
<xsl:call-tenplate nane="restrictUi"/>
<xsl : appl y-tenpl ates sel ect ="val ue"/>
</ xsl : el enent >
</ xsl : el enent >
<xsl : el ement nane="xsd: si npl eType" >
<xsl : el enent nane="xsd:restriction">
<xsl:attri bute nane="base">
<xsl : t ext >xsd: uri Ref er ence</ xsl : t ext >
</ xsl:attribute>
<xsl:call-tenplate nane="restrictUi"/>
</ xsl : el emrent >
</ xsl : el ement >
</ xsl : el enent >
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : el enent >
</ xsl :vari abl e>

<Il-- if we have a nane, we can create an el enent or attri bute,
otherwise we're part of a union -->
<xsl : choose>
<xsl :when test="string-Iength(@ane) &gt; 0">
<l-- create elenment -->
<xsl : el enent nane="xsd: el ement ">
<xsl:attri bute nane="name">
<xsl : val ue- of sel ect =" @ane"/ >
</ xsl|l:attribute>
<l-- check common attributes -->
<xsl:call-tenpl ate name="checkAttributes"/>

<xsl : choose>
<l-- if we have no children, and no other restrictions,
we can nmake a short definition -->
<xsl : when test='count (child::node())=0 and
string-length(@chene)=0">
<xsl:attribute name="type">xsd: uri Ref erence</xsl:attribute>
</ xsl : when>
<xsl : ot herw se>
<l-- dunp full definition -->
<xsl:copy-of select="%$definition"/>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herw se>
<l-- just dunpe definition -->
<xsl : copy- of select="%definition"/>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl:tenpl at e>

<l-- tenplate: nanme="restrictUi"
f uncti on: add restrictions to a uri




paraneters: a duration context node with the follow ng attributes

@cheme
and the followi ng child el ements
<schene>
out put : el ements to represent the restrictions

=
<xsl:tenplate nane="restrictUri">

<lI-- make pattern from schene -->
<xsl:variabl e nane="pattern">
<xsl : for-each sel ect="schene">
<xsl :cal | -tenpl ate nanme="convert Schene" >
<xsl :w t h- par am name="schene" >
<xsl : val ue-of select="."/>
</ xsl :w t h- par an
</xsl:call-tenpl at e>
<xsl:if test="not(position()=last())">
<xsl :text>| </ xsl:text>
</xsl:if>
</ xsl : for-each>

<xsl:if test="@chene">
<xsl:if test="count(schene) &gt; 0">
<xsl :text>| </ xsl:text>
</xsl:if>
<xsl :cal |l -tenpl ate name="convert Schene" >
<xsl : wi t h- param nane="schene" >
<xsl : val ue- of sel ect="@chene"/ >
</ xsl :w t h- par anp
</ xsl:call-tenpl at e>
</xsl:if>
</ xsl :vari abl e>

<xsl:if test="string-length($pattern) &gt; 0">
<xsl : el ement nane="xsd: pattern">
<xsl:attribute name="val ue">
<xsl : val ue- of sel ect="$pattern"/>
</xsl:attribute>
</ xsl : el enent >
</xsl:if>
</ xsl:tenpl at e>

<l-- tenplate: nanme="convert Schene"
function: converts a schenme to a pattern
paranmeters: schene . the schenme to transform
out put : a pattern with the same neaning

-->

<xsl : tenpl at e nane="convert Schene" >
<xsl : par am name="schene"/ >

<xsl : choose>
<xsl : when test="contains($schene, ' ')">
<l-- splitt schene -->
<xsl :cal |l -tenpl ate name="convert Schene" >




<xsl :w t h- par am nanme="schene" >
<xsl : val ue- of sel ect ="substri ng-before($schene, ' ')"/>
</ xsl : wi t h- par an
</ xsl:call-tenpl at e>
<xsl :text>| </ xsl:text>
<xsl :cal |l -tenpl ate nanme="convert Schene" >
<xsl : wi t h- param nane="schene" >
<xsl :val ue- of sel ect="substring-after($schenme, ' "')"/>
</ xsl :w t h- par anp
</ xsl:call-tenpl at e>
</ xsl : when>
<xsl : ot herw se>
<xsl:text>(</xsl:text>
<xsl : choose>
<xsl : when test="$scheme="mailto" ">
<xsl : val ue- of sel ect ="$schene"/>
<xsl:text>:.*</xsl:text>
</ xsl : when>
<xsl : ot herw se>
<xsl : val ue- of sel ect="$schene"/>
<xsl:text>://.*</xsl:text>
</ xsl : ot herw se>
</ xsl : choose>
<xsl :text>)</xsl:text>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl:tenpl at e>

<l--

bi nary el ement

-->

<lI-- tenplate: mat ches="bi nary"
function: converts a binary into an xsd: binary.
par aneters: none
out put : converted definition

- >

<xsl:tenpl ate mat ch="bi nary">

<l-- create definition -->

<xsl :vari abl e name="definition">
<xsl : el ement nane="xsd: si npl eType" >
<xsl : el ement nane="xsd:restriction">
<xsl :attribute nane="base" >xsd: bi nary</xsl :attri bute>
<xsl:call-tenplate name="restrictBinary"/>
</ xsl : el enent >
</ xsl : el enent >
</ xsl : vari abl e>

<l-- if we have a nane, we can create an el enent or attri bute,
ot herwise we're part of a union -->
<xsl : choose>
<xsl :when test="string-Iength(@ane) &gt; 0">
<l-- create element -->




<xsl : el ement nanme="xsd: el enent ">
<xsl :attri bute nanme="nane">
<xsl : val ue- of sel ect =" @ane"/ >
</ xsl|l:attribute>
<l-- check common attri butes -->
<xsl :cal |l -tenpl ate name="checkAttri butes"/>

<xsl : choose>
<l-- if we have no children, and no other restrictions,
we can make a short definition -->
<xsl : when test='count (child::node())=0 and
string-length(@ype)=0">
<xsl:attribute name="type" >xsd: bi nary</xsl :attri bute>
</ xsl : when>
<xsl : ot herwi se>
<l-- dunp full definition -->
<xsl : copy- of sel ect="%definition"/>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : el enent >
</ xsl : when>
<xsl : ot her wi se>
<l-- just dunpe definition -->
<xsl : copy- of sel ect="%definition"/>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl:tenpl at e>

<I-- tenpl ate: nane="restrictBi nary"
function: add erstrictions to a binary
paraneters: a duration context node with the follow ng attributes
@ength
@rax
@i n
@redi aType
and the following child elenents
<l engt h>
<m n=>
<max>
<nmedi aType>
out put : el enents to represent the restrictions
-->
<xsl :tenpl ate nanme="restrictBi nary">

<l-- converte list of types into nedia attribute -->
<xsl :attribute name="xform nedi aType" >
<xsl :for-each sel ect ="nedi aType">
<xsl : vari abl e name="i sMedi a">
<xsl :cal |l -tenpl ate nanme="checkMedi a" >
<xsl:w t h-param nanme="t est" >
<xsl : val ue-of select="."/>
</ xsl : wi t h- par an»
</ xsl:call-tenpl at e>
</ xsl :vari abl e>




<xsl:if test="%isMedia="true' ">
<xsl : val ue- of select="."/>
<xsl:if test="not(position()=last())">
<xsl:text> </xsl:text>
</xsl:if>
</xsl:if>
</ xsl : f or- each>

<xsl:if test="not(string-Iength(@ed aType)=0)">
<xsl:text> </xsl:text>
<xsl:variabl e name="i sMedi a" >
<xsl :cal |l -tenpl ate nanme="checkMedi a" >
<xsl:w t h-param nane="t est">
<xsl : val ue- of sel ect =" @redi aType"/ >
</ xsl :wi t h- par an>
</ xsl:call-tenpl at e>
</ xsl :vari abl e>
<xsl:if test="isMedia="true' ">
<xsl : val ue- of sel ect =" @redi aType"/>
</xsl:if>
</xsl:if>
</ xsl:attribute>

<l-- check if @ength is an non negative integer -->
<xsl : vari abl e name="1 engt hl sSNNI " >
<xsl :cal |l -tenpl ate nanme="checkNonNegl nt">
<xsl :wi t h- param nane="t est" >
<xsl : val ue-of select="@ength"/>
</ xsl :w t h- par an>
</ xsl:call-tenpl at e>
</ xsl :vari abl e>

<l-- check if @max is an non negative integer -->
<xsl : vari abl e name="nmaxl sNNI " >
<xsl :cal |l -tenpl ate nanme="checkNonNegl nt">
<xsl :wi t h- param nane="t est" >
<xsl : val ue- of sel ect =" @max"/>
</ xsl :w t h- par an
</xsl:call-tenpl ate>
</ xsl :vari abl e>

<l-- check if @in as an non negative integer -->
<xsl :variabl e name="m nl sSNNI ">
<xsl :cal |l -tenpl ate nane="checkNonNegl nt">
<xsl :w t h- param nane="t est" >
<xsl : val ue-of select="@nn"/>
</ xsl :w t h- par an>
</ xsl:call-tenpl ate>
</ xsl :vari abl e>

<I-- wite xformlength restriction -->
<xsl:if test="string-length(@ength) &gt; 0 and
not ( @ engt h=$maxLengt hSpeci al ) and
$l engt hl sNNI =' f al se' ">
<xsl:attribute name="xform |l ength">




<xsl : val ue-of select="@ength"/>
</ xsl:attribute>
</xsl:if>

<I-- wite xform nmaxLength restriction -->
<xsl:if test="string-length(@max) &gt; 0 and
not ( @ex=$nmaxLengt hSpeci al ) and
$max| sNNI =' f al se' ">
<xsl:attribute name="xform maxLengt h" >
<xsl : val ue- of sel ect="@rax"/>
</ xsl :attribute>
</xsl:if>

<l-- wite xformmnLength restriction -->
<xsl:if test="string-length(@rin) &gt; O and
not (@n n="0") and
$m nl sNNI =' fal se' ">
<xsl :attribute nanme="xform m nLengt h">
<xsl : val ue-of select="@m n"/>
</xsl:attribute>
</xsl:if>

<I-- wite xsd:length restriction -->
<xsl : choose>
<xsl :when test="$lengthl sNNI =" true' ">
<xsl:if test="not (@ ength=$maxLengt hSpeci al )" >
<xsl : el ement name="xsd: | ength">
<xsl:attribute name="val ue">
<xsl : val ue-of select="@ength"/>
</ xsl:attribute>
</ xsl : el enent >
</xsl:if>
</ xsl : when>
<xsl : when test="count(length) &gt; 0">
<xsl : el ement name="xsd: | ength">
<xsl :attribute name="val ue">
<xsl :val ue-of select="length[1]"/>
</xsl:attribute>
</ xsl : el ement >
</ xsl : when>
</ xsl : choose>

<I-- wite xsd: maxLength restriction -->
<xsl : choose>
<xsl : when test="$maxl sNNI =" true' ">
<xsl :if test="not(@ux=$maxLengt hSpeci al )" >
<xsl : el ement nanme="xsd: maxLengt h" >
<xsl:attribute name="val ue">
<xsl : val ue- of sel ect =" @max"/>
</ xsl:attri bute>
</ xsl : el enent >
</xsl:if>
</ xsl : when>
<xsl : when test="count (nmax) &gt; 0">
<xsl : el ement name="xsd: maxLengt h" >




<xsl:attri bute name="val ue">
<xsl : val ue-of select="nmax[1]"/>
</ xsl:attribute>
</ xsl : el enent >
</ xsl : when>
</ xsl : choose>

<I-- write xsd: mnLength restriction -->
<xsl : choose>
<xsl:when test="$m nl sNNI =" true' ">
<xsl:if test="not(@rin="0")">
<xsl : el ement nane="xsd: m nLengt h" >
<xsl|:attri bute nane="val ue">
<xsl : val ue- of select="@rn"/>
</ xsl:attribute>
</ xsl : el enent >
</xsl:if>
</ xsl : when>
<xsl :when test="count(mn) &gt; 0">
<xsl| : el ement nanme="xsd: m n">
<xsl:attri bute name="val ue">
<xsl :val ue-of select="mn[1l]"/>
</ xsl:attri bute>
</ xsl : el enent >
</ xsl : when>
</ xsl : choose>
</ xsl:tenpl at e>

&l =<

el enent el enent

oS

<lI-- tenplate: mat ches="el enent "
f uncti on: converts a element into an xsd: el enent.
par aneters: none
out put : converted definition

-->

<xsl:tenpl ate match="el enent ">
<xsl : choose>
<xsl : when test="string-Iength(@ane)=0">
<xsl : message term nate="no">
An anonynous el enent definition is not supported.
</ xsl : message>
<xsl : conment > Anonynous el enent definition dropped </xsl:coment>
</ xsl : when>
<xsl : ot herw se>
<xsl : el ement nanme="xsd: el enent" >
<xsl:attribute nane="nane">
<xsl :val ue- of sel ect =" @ane"/>
</ xsl:attribute>

<l-- check conmon attributes -->
<xsl :cal |l -tenpl ate name="checkAttri butes"/>




<xsl:attribute nane="type">
<xsl :val ue-of select="@ype"/>
</ xsl|l:attribute>
</ xsl : el enent >
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl:tenpl at e>

&l ==
val ue el enent
-->
<I-- tenplate: mat ches="val ue"
functi on: converte value into an enunerati on.
par aneters: none
out put : <enunerati on> that represents the val ue
-->

<xsl:tenpl ate match="val ue">
<xsl : el ement nane="xsd: enunerati on" >
<xsl:attribute name="val ue">
<xsl : val ue- of select="."/>
</ xsl:attribute>
</ xsl : el enent >
</ xsl:tenpl at e>

<l--
Naned tenpl at es
-
<l--
Dat at ype checks
=
<I-- tenpl ate: nanme="checkXpr essi on"
function: checks if a given string is an Xpression or not
parameter: test
out put : true if it's an Xpression
fal se otherw se
not e: this can not work, it nust always return true.
But perhapes it can be nade to work | ater
=

<xsl : tenpl at e nanme="checkXpr essi on">
<xsl : param nane="test"/>

<l-- we can not test this, so we nust return true -->

<xsl : t ext >t rue</ xsl : t ext >
</ xsl:tenpl at e>

<I-- tenplate: name="checkBool ean"




function: check if $test is a bool ean
paraneters: test
out put : true if it's a bool ean
fal se otherw se
-->
<xsl : tenpl at e nane="checkBool ean" >
<xsl : param nane="test"/>

<xsl : choose>
<xsl :when test="true">
<xsl| :text>true</xsl:text>
</ xsl : when>
<xsl :when test="fal se">
<xsl : text >t rue</ xsl : t ext >
</ xsl : when>
<xsl : ot herwi se>
<xsl : t ext >f al se</ xsl : t ext >
</ xsl : ot herw se>
</ xsl : choose>
</ xsl :tenpl at e>

<I-- tenpl ate: nanme="checkNunber"
function: check if $test is a nunber
paraneters: test
out put : true if i1t's a nunber

fal se otherw se
oS
<xsl : tenpl at e nane="checkNunber">
<xsl : param nane="test"/ >

<xsl : vari abl e nane="nunber" >
<xsl : val ue- of sel ect="nunber ($test)"/>
</ xsl : vari abl e>

<xsl : choose>
<xsl : when test="$nunber =" NaN ">
<xsl : t ext >f al se</ xsl : t ext >
</ xsl : when>
<xsl : ot her wi se>
<xsl| :text>true</xsl:text>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl:tenpl at e>

<I-- tenplate: name="checkNonNegl nt "

function: check if $test is a non negativ integer

paraneters: test

out put : true if it's a non negativ integer

fal se otherw se
-->
<xsl : tenpl at e name="checkNonNegl nt " >
<xsl : param nane="test"/>




<xsl : vari abl e name="nunber" >
<xsl : val ue- of sel ect ="nunber ($test)"/>
</ xsl : vari abl e>

<xsl : choose>
<xsl : when test ="$nunber =" NaN ">
<xsl : t ext >f al se</ xsl : t ext >
</ xsl : when>
<xsl : ot herw se>
<xsl : vari abl e nane="i nt eger" >
<xsl : val ue- of sel ect ="round($nunber)"/>
</ xsl : vari abl e>
<xsl : choose>
<xsl : when test ="not ( $i nt eger =$nunber) ">
<xsl : t ext >f al se</ xsl : t ext >
</ xsl : when>
<xsl : ot herw se>
<xsl : choose>
<xsl:when test="%integer &t; 0">
<xsl : text >f al se</ xsl : t ext >
</ xsl : when>
<xsl : ot her wi se>
<xsl : t ext >t rue</ xsl : t ext >
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl:tenpl at e>

<l-- tenplate: nane="checkDat e"
function: checks if a given string is a date or not
paranmeter: test :the string to test
out put : true if it's a date
fal se otherw se
not e: this does not work, it always returns fal se
-->

<xsl:tenpl ate nanme="checkDat e" >
<xsl : param nane="test"/ >

<xsl : text >fal se</ xsl :t ext>
</ xsl:tenpl at e>

<I-- tenplate: name="checkTi ne"
function: checks if a given string is a tinme or not
paraneter: test :the string to test
out put : true if it's atinme
fal se otherw se
not e: this does not work, it always returns false
-->

<xsl :tenpl at e nane="checkTi ne" >
<xsl : param nane="test"/>




<xsl : t ext >f al se</ xsl : t ext >
</ xsl:tenpl at e>

<I-- tenplate: name="checkDur at i on"
function: checks if a given string is a duration or not
paranmeter: test :the string to test
out put : true if it's a duration
fal se otherw se
not e: this does not work, it always returns false
-->

<xsl:tenpl ate nane="checkDuration">
<xsl : param nane="test"/>

<xsl : t ext >f al se</ xsl| : t ext >
</ xsl:tenpl at e>

<l-- tenplate: nanme="checkDat ePr eci si on"
function: checks if a given string is a valid precision for a
dat e
paranmeter: test
out put : true if it is

fal se otherw se
=
<xsl : tenpl at e nane="checkDat ePr eci si on">
<xsl : param nane="test"/>

<xsl| : choose>
<xsl :when test="%test="years' ">
<xsl :text>true</xsl:text>
</ xsl : when>
<xsl : when test="%$test="nonths' ">
<xsl : text >t rue</ xsl : t ext >
</ xsl : when>
<xsl : when test="%test="dayss' ">
<xsl :text >t rue</ xsl : t ext >
</ xsl : when>
<xsl : ot her wi se>
<xsl| : text >f al se</ xsl : t ext>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl:tenpl at e>

<I-- tenplate: name="checkTi nePr eci si on"
function: checks if a given string is a valid precision for a
time
paranmeter: test
out put : true if it is

fal se otherw se
-
<xsl : tenpl at e name="checkTi nmePr eci si on" >
<xsl : param nane="test"/>




<xsl : choose>
<xsl :when test="%test="hours'">
<xsl : text >t rue</ xsl : t ext >
</ xsl : when>
<xsl :when test="$test="m nutes' ">
<xsl :text >t rue</xsl :text>
</ xsl : when>
<xsl :when test="%test="seconds' ">
<xsl| :text>true</xsl:text>
</ xsl : when>
<xsl : ot her wi se>
<xsl : t ext >f al se</ xsl : t ext >
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl:tenpl at e>

<I-- tenplate: name="checkMedi a"
function: checks is a string is a valid m netype
paranmeters: test . the string to test
out put : true . isit's avalid mnmetype
fal se . otherw se
not e: does not work, always returns false
-->

<xsl : tenpl at e name="checkMedi a" >
<xsl : param nane="test"/>

<xsl : t ext >f al se</ xsl :text>
</ xsl:tenpl at e>

<l--
Common attri butes
-->
<I-- tenplate: name="checkAttri but es"”
function: check the commobn XForns attri butes and produces
apropriated attributes
paranmeters: a context node, with the follow ng attributes
@d ()
@equired (false)
@el evant (fal se)
@eadOnly (false)
@al c ()
@hoi ces ()
@alidate ()
gl ob. var.: $maxCccur sSpeci al
out put : transformation of attributes
-->

<xsl:tenpl ate nane="checkAttri butes">
<l-- copy ID, if any -->
<xsl:if test="string-length(@d) &gt; 0">
<xsl:attribute nane="id">




<xsl : val ue-of select="@d"/>
</ xsl:attribute>
</ xsl:if>

<l-- check if this elenent is optional, it is optional,
if: it's not relevant or it's not required, or it's
m nCccurs = 0 -->
<xsl : choose>
<xsl :when test="@el evant="true' ">
<xsl : choose>
<xsl :when test="@equired="true' ">
<xsl:if test="not(@r nCccurs="1")">
<!-- check if $m nCccurs if a non negative integer -->
<xsl : vari abl e name="nn">
<xsl :cal | -tenpl ate name="checkNonNegl nt ">
<xsl :w t h- param nane="t est" >
<xsl : val ue- of sel ect="@m nCccurs"/>
</ xsl :w t h- par an>
</xsl:call-tenpl ate>
</ xsl :vari abl e>
<xsl : choose>
<xsl : when test="%$nn='fal se'">
<I-- if it's not, the elenment needs not to occur in
a Schema -->
<xsl:if test="not(nane(..)="nodel' or nanme(..)="sinple )">

<l-- root elenments nust not have m nCccurs -->
<xsl:attri bute nanme="m nCccurs">f 000</ xsl :attri but e>
</ xsl:if>
<l-- but preserve it in the xfm nanespace -->

<xsl|:attribute name="xform m nCccur s" >
<xsl| : val ue- of sel ect="@n nCccurs"/>
</ xsl:attribute>
</ xsl : when>
<xsl : ot herwi se>
<I-- mnCccurs is a non negative Integer, so we can
have the Schema follow the restriction -->
<xsl:if test="not(nanme(..)="nodel' or nane(..)="sinple )">
<xsl|l:attribute nane="m nCccurs">
<xsl : val ue- of sel ect ="@n nCccurs"/>
</ xsl:attri bute>
</xsl:if>
</ xsl : ot her wi se>
</ xsl : choose>

<l-- there is no el se, because the default for m nCccurs
in Schenas is 1 -->
</ xsl:if>

</ xsl : when>
<xsl : ot herw se>
<xsl:if test="not(nanme(..)="nodel' or nanme(..)="sinple )">

<l-- root elenents nust not have m nCccurs -->
<xsl:attri bute name="m nCccurs" >f 0010</ xsl : attri bute>

</ xsl:if>

<I-- preserver required and m nCccirs in xfm nanmespace -->

<xsl:attribute name="xformrequired">
<xsl : val ue-of select="@equired"/>




</ xsl:attribute>
<xsl:attribute nanme="xform m nCccurs" >
<xsl : val ue- of sel ect="@ri nCccurs"/>
</ xsl:attri bute>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : when>
<xsl : ot herwi se>
<xsl:if test="not(name(..)="nodel' or nanme(..)="sinple )">

<l-- root elenments nust not have mi nCccurs -->
<xsl:attri bute name="m nCccur s">f 0020</ xsl : attri bute>
</xsl:if>
<I-- preserver relevant, required and m nCccurs in xfm

nanespace -->
<xsl:if test="not(string-length(@elevant)=0 or @el evant="false')">
<xsl:attribute nane="xformrel evant">
<xsl : val ue- of select="@el evant"/>
</ xsl:attribute>
</ xsl:if>
<xsl:if test="not(string-length(@equired)=0 or @equired="false')">
<xsl:attribute nanme="xformrequired">
<xsl :val ue-of select="@equired"/>
</ xsl:attri bute>
</xsl:if>
<xsl:if test="not(string-Ilength(@n nOCccurs)=0 or @n nCccurs="1")">
<xsl:attri bute nanme="xform m nCccurs" >
<xsl : val ue- of sel ect =" @n nCccurs"/>
</ xsl|l:attribute>
</ xsl:if>
</ xsl : ot herw se>
</ xsl : choose>

<!-- check maxQCccurs, it can be: "unbounded", "1" (default), a none
negative integer, or an expression -->
<xsl : choose>
<xsl : when test="@maxCccur s=$maxCccur sSpeci al ">

<l-- copy it into the Schema -->
<xsl:if test="not(nane(..)="nodel' or name(..)="sinple )">
<l-- root elenments nust not have maxCccurs -->
<xsl :attri bute name="maxQccur s" >unbounded</ xsl : attri bute>
</xsl:if>

</ xsl : when>
<xsl : when test="not( @axCccurs="1")">
<!-- check if $maxQccurs if a non negative integer -->
<xsl : vari abl e name="nn">
<xsl :cal | -tenpl ate name="checkNonNegl nt ">
<xsl :w t h- param nane="test" >
<xsl : val ue- of sel ect =" @mwaxCccurs"/>
</ xsl :w t h- paranp
</ xsl:call-tenpl at e>
</ xsl :vari abl e>
<xsl : choose>
<xsl : when test="%$nn='fal se'">
<l-- if it's not, the elenent may occur an unlimted nunber
of tinmes in a Schema -->




<xsl:if test="not(nane(..)="nodel' or name(..)="sinple' )">

<l-- root elenents nust not have maxCccurs -->

<xsl :attri bute name="naxCccur s" >unbounded</ xsl : attri but e>
</xsl:if>
<l-- but preserve maxCccurs it in the xfm nanespace -->

<xsl:if test="not(@waxCccurs="unbounded' )" >
<xsl|l:attri bute nanme="xform maxCccurs" >
<xsl : val ue- of sel ect =" @maxCccurs"/ >
</ xsl|l:attri bute>
</xsl:if>
</ xsl : when>
<xsl : ot her wi se>
<lI-- maxQccurs is a non negative Integer, so we can
have the Schema follow the restriction -->
<xsl:if test="not(nanme(..)="nodel' or nanme(..)="sinple )">
<l-- root elenments nust not have naxCccurs -->
<xsl|l:attri bute nane="nmaxCccurs">
<xsl : val ue- of sel ect =" @maxCccurs"/ >
</xsl|l:attri bute>
</xsl:if>
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl : when>
<l-- there is no otherwi se, because the default for nmaxQccurs in
Schemas is 1 -->
</ xsl : choose>

<I-- readOnly is of general interest, but can only be mapped into the
xf m nanmespace -->
<xsl:if test="not(string-length(@eadOnly)=0 or @eadOnly="false')">
<xsl:attribute nane="xformreadOnly">
<xsl : val ue-of select="@eadOnly"/>
</ xsl:attribute>
</xsl:if>

<l-- validate is of general interest, but can only be mapped into the
xf m nanespace -->
<xsl:if test="not(string-length(@alidate)=0 or @alidate="true')">
<xsl:attribute name="xform validate">
<xsl : val ue-of sel ect="@alidate"/>
</xsl:attribute>
</xsl:if>

<l-- calc is of general interest, but can only be mapped into the
xf m nanespace -->
<xsl:if test="string-length(@alc) &gt; 0">
<xsl :attribute nanme="xformcal c">
<xsl : val ue- of sel ect="@al c"/>
</xsl:attribute>
</xsl:if>

<l-- choices is of general interest, but can only be nmapped into the
xf m nanespace -->
<xsl:if test="string-length(@hoices) &gt; 0">
<xsl :attribute nane="xform choi ces">




</ xsl : transf or n»

<xsl : val ue- of sel ect="@hoi ces"/>
</ xsl:attribute>
</xsl:if>
</ xsl:tenpl at e>

B.2 Required DTD for Transformation

<l--

<l--

<l--

<I ENTI TY
<!-- add
<IENTITY
<IENTI TY
<IENTITY
<IENTITY
<IENTITY
<IENTI TY

<l--
<IENTI TY
<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTI TY
<IENTI TY
<IENTI TY
<IENTITY
<IENTITY
<IENTITY
<IENTI TY
<IENTI TY

<IENTITY

<IENTI TY
<IENTITY
<IENTITY
<IENTITY
<IENTI TY

<?xm version="1.0"7?>
DTD for XForns -->

% p

opt i onal
% xf or m
% nodel
% subm t
% i nst ance
% bi nd

% si npl e

data types -->

% string
% bool ean
% nunber
% currency
% noney

% dat e

% tinme

% dur ati on
% ur i

% bi nary
% el ement
% attribute
% nul |

% dat at ype

% gr oup
% uni on
% array
% swi tch
% case

nanespace to all

ENTI TY definitions -->

Taken from the Schema definition:
can be overritten in the internal
establ i sh a nanespace prefix -->

subset of a xforns docunent to

>

el enents -->
"op; xform' >

"%p; nodel " >

"Op; submt ">

"%; i nst ance" >

"%p; bi nd" >

%p; si npl e" >

"Op; string">
%p; bool ean" >
"%p; nunber " >
"Op; currency" >
"%; noney" >
"%p; date" >
"Op; tinme">

%p; duration">
%; uri ">
"op; bi nary" >
"op; el ement " >
"Op; attribute">
"O%p; nul | ">

"ostring; | Yool ean; | %unber ;| Y%eurrency; | %roney; |
%late; | % ime;| %duration;|%ri;|%inary;">

"%p; group" >
"%p; uni on" >
"Op; array" >
"Op; switch">
"Up; case" >




<l-- facets -->

<IENTITY % nmask "op; mask" >
<IENTITY % pattern "U%; pattern">
<IENTITY % nmedi aType "o%p; medi aType" >
<IENTITY % schene "%p; schene" >
<IENTITY % val ue "Op; val ue" >
<IENTITY % al | owCurrency "%,; al | owCurrency" >
<IENTITY %I ength "%; | ength">
<IENTITY % max "%; max" >
<IENTITY % mn "Op; mn">
<IENTITY % preci si on "Op; preci sion">
<IENTITY % scal e "op; scal e" >
<l-- conmmon dat atype facets -->

<IENTITY % cdf "Oval ue; ">

<I-- attribute nanes -->

<IENTITY % URIr ef " CDATA" >

<IENTITY % bool "(true|fal se)">

<IENTITY % dat esteps "years| nont hs| days" >
<IENTITY %tinesteps "hours|n nutes|seconds">

<IENTI TY % nane "nane NMIOKEN #| MPLI ED' >

<I-- NOTE: while a nanme is required, it can not be a required attribute
as the union defines a nane and the elenments don't need a
nanme in this case -->

<IENTITY %id "id | D #1 MPLI ED" >
<IENTITY %ref “ref %JRI r ef ; #1 MPLI ED" >
<IENTITY % readOnly "readOnly CDATA "fal se'">
<IENTITY % required "required CDATA "true' ">
<I-- NOTE: while required is a boolean field, the real value can cone
froman expression, this is a text -->
<IENTITY %rel evant "rel evant CDATA "true'">
<I-- NOTE: while relevant is a boolean field, the real value can cone
froman expression, this is a text -->
<IENTITY % enum "enum (open| cl osed) 'open'">
<IENTITY % choi ces "choi ces CDATA #| VPLI ED" >
<IENTITY % cal c “cal c CDATA #1 MPLI ED" >
<IENTITY % validate "val i dat e CDATA "true' ">
<IENTITY % condi ti on "condi tion CDATA "true'">
<IENTITY % m nCccurs "m nCccurs CDATA 1>
<IENTITY % maxQccurs "maxQCccurs CDATA 1>
<I-- NOTE: The special value "unbounded" represents an unlimnted
repetition. -->

<IENTITY % preci siona "precision CDATA ‘unlimted ">
<IENTITY % scal ea "scal e CDATA ‘unlimted ">
<l-- common attributes -->
<IENTITY % conmat t "Umane,

% d;

% equi r ed;

% el evant ;

% eadOnl y;

%alidate;" >
<l-- data type attributes -->




<IENTITY %dtattr

<I'-- sinpel
<IENTITY % sdtattr

<l --

<l--

-->

<l--

<! ELEMENT
<I'ATTLI ST

<! ELEMENT
<l--

<! ELENMENT
<l--

<! ELEMENT
<l--

<! ELEMENT

<I ATTLI ST

<! ELEMENT
<I'ATTLI ST

<! ELEMENT

< ATTLI ST

<! ELEMENT
< ATTLI ST

NOTE:

NOTE:

NOTE:

NOTE:

NOTE:

"Ogomatt ;

%enum " >
data type attributes -->
"Ogitattr;

%al c;

% hoi ces;

%m nCccurs;

%raxCccurs; " >
|"ve added m nQccurs and mxQccurs while they are not explicitely
in the spec -->
I would have liked to include mn and nax here, but there
are el enent specific defaults that can not be generalised

ELEVMENT definitions -->

Wform ((%submt;)*, (%odel;)*, (% nstance;)*, (%ind;)*)>

%form action Q%JRIref; #| MPLI ED
met hod CDATA #1 MPLI ED
id | D #| MPLI ED >
Y%subm t; ANY>
the syntax for submit is not finalized, so | allow anything -->
%i nd,; ANY>
the syntac for bind is not finalized, so | allow anything -->

% nst ance; ANY>

there's no way to tell a validating parser to ignore the
content of an elenent, if it has child elenents, therefor
no xformw th an instance can ever be valid -->
%rodel ; (%i npl e; | %group; | Yarray; | Yuni on; | ¥%sw t ch; |
%lat at ype; | Y&l enent ;) *>
%rodel ; % d;
% ef; >
%inple; (%roup;| %array;| %nion; | %w tch;| %lat at ype; | Y€l enent ;) *>
%i npl e; % d;
% ef ;
Ymanme; >
%group; (%group; | %array; | %uni on; | %sw t ch; | %dat at ype,; |
%l ement ;| Yattri bute;)*>
%group; %omatt;
%m nCccur s;
%raxCccurs; >
%w tch; (%ase;, (%ase;)+)>
%W tch; %omatt;

% nCccur s;
%maxQccurs; >




<! ELEMENT
<I ATTLI ST

<! ELEMENT
<I'ATTLI ST

<! ELEMENT
<I ATTLI ST

<l--

<! ELEMENT

<! ELEMENT

<! ELEMENT

<! ELEMENT

<! ELEMENT

<! ELEMENT

<! ELEMENT

<! ELEMENT
< ATTLI ST

<! ELEMENT
<I'ATTLI ST

<! ELEMENT

NOTE:

Y%case; (%atatype;| %l enent;)*>
ocase; %Y%mane;
%ondition; >
%uni on; ((%at atype; ) +)>
%uni on; %omatt;
%m nCccurs;
%raxCccurs; >
%string; (%df;| % ength; | %mask; | %max; | %n n; | Ypattern;)*>
%tring;, Y%dtattr;
| engt h CDATA #l WPLI ED
max CDATA "unlimted"
m n CDATA "O"
mask CDATA #l MPLI ED
pattern CDATA #l MPLIED >
t here can be any nunber of masks and patterns, an entry
t hat mat ches any mask/pattern is valide
(e.i., they are ORed) -->
% engt h; (#PCDATA) * >
%rask; (#PCDATA) * >
%rex; (#PCDATA) * >
% n; (#PCDATA) * >
Y%pattern; (#PCDATA)*>
%val ue; (#PCDATA| %wull;)*>
%wul | ; EMPTY>
%ool ean; EMPTY>
%ool ean; %omatt;
%al c;
%m nCccurs;
%raxCccurs; >
Y%unber; (%df; | %rex; | %m n; | %or eci sion; | %scal e; ) *>
% unber; Y%sdtattr;
m n CDATA "minus infinity"
max CDATA "plus infinity"
%pr eci si ona,;
%scal ea; >
%pr eci si on; (#PCDATA) *>




<! ELEMENT

<! ELEMENT
<l ATTLI ST

<! ELEMENT
<I'ATTLI ST

<! ELEMENT

<! ELEMENT
< ATTLI ST

<l--

<! ELEMENT
<I'ATTLI ST

<l--

<! ELEMENT
<I'ATTLI ST

<! ELEMENT
<I ATTLI ST

<! ELEMENT

<! ELEMENT

NOTE:

NOTE:

Yscal e; (#PCDATA) * >

%urrency;
%urrency;

(%df ; | %rask; ) *>
%sdtattr;

mask CDATA #| MPLI ED >

%roney; (%df;| %l | owCurrency; | %rax; | % n; | %preci sion; | ¥%scal e; ) *>
%roney; %dtattr;

m n CDATA "minus infinity"

max CDATA "plus infinity"

%pr eci si ona,;

scal e CDATA "2"

al l onCurrency CDATA #l MPLIED >
%l | owCurrency; (#PCDATA)*>

Ygat e; (%df ;| %rex; | %m n; | Y%reci sion;)*>
Yglate; Ysdtattr;
m n CDATA  #l MPLI ED
max CDATA  #l MPLI ED
preci sion (%latesteps;) #l MPLI ED>
t he special value of "now' for mn and max i ndecate the
current time -->
% ime; (%df;| %rex;|%m n;| %recision;)*>
% inme; Y%dtattr,;
m n CDATA  #l MPLI ED
max CDATA  #l MPLI ED
precision (%inmesteps;) #l MPLIED >
The tinme zone is expressed as hours relative to UTC -->
%lur ati on; (%df; | %rex; | %m n; | %or eci si on;)*>
%duration; %dtattr;
preci sion (%latesteps;|%inmesteps;) #l MPLIED
m n CDATA  #l MPLI ED
max CDATA  #l MPLIED >
Q%uri; (%df;| % ength;| %rax; | %m n; | %schene; ) *>
Yuri; %dtattr;
| engt h CDATA #l MPLI ED
max CDATA "unlimted"
m n CDATA "O"
schene  CDATA #l MPLI ED>
Y%scheme; (#PCDATA) >
%i nary; (%df;| %redi aType; | % engt h; | %rax; | %m n; ) *>




< ATTLI ST

<! ELEMENT

<! ELEMENT
<l ATTLI ST

%i nary;

Osdtattr;
| engt h
max

mn

CDATA
CDATA
CDATA

medi aType CDATA

%redi aType; (#PCDATA) *>
%l ement ; EMPTY>
%l enent; %onatt;

type CDATA
%m nCccurs;
%mxQccurs; >

#1 MPLI ED
"unlimted"
mn Oll

#l MPLI ED >

#REQUI RED
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Appendix C: Sample Forms

Contents

e C.1 XFormsand XHTML

C.1 XForms and XHTML

|XHﬂwLDmmmanwnhMuMmeanB-Hmemml

<I DOCTYPE htm PUBLIC "-//WBC//DID XHTM. 1.0 Transitional//EN'
"http://ww. w3.org/ TR/ xht Ml 1/ DTD/ xht Ml 1-transi ti onal . dtd">

<htm xm :|ang="en" | ang="en"
xm ns="http://ww. w3. org/ 1999/ xht m "
xm ns: xsd="http://ww. w3. or g/ 2000/ 10/ XM_Schema"
xm ns: xforn="http://ww. w3. org/ 2001/ 02/ xf or ms" >

<head>
<title>Sanpl e XForns Docunent</title>

<xform xm ns="http://ww. w3. or g/ 2001/ 02/ xf or ns" i d="pol | ">
<submtlnfo target="http://exanpl e.com appl" />
<nmodel >
<si npl e>
<number nane="choi ceCode" enun¥"cl osed">
<val ue>- 1</ val ue>
<val ue>10</ val ue>
<val ue>20</ val ue>
<val ue>30</ val ue>
</ nunber >
</ si mpl e>
</ nodel >
</ xf or e

<xform xm ns="http://ww. w3. org/ 2001/ 02/ xf or ms" i d="search">
<subm tinfo target="http://exanpl e. conf app2" />
<bi nd id="Query" ref="/query/searchstring"/>
<nodel >
<schema xm ns="http://ww. w3. or g/ 2000/ 10/ XM_Schema" >
<el ement nane="query">
<conpl exType>
<attribute name="searchstring" type="string" />
</ conpl exType>
<el enent >
<schema>
</ nodel >
<i nstance nodel ="search”" xm ns="http://exanpl e. org/ ns">




<query searchstring="Enter your Query Here" />
</i nstance>
</ xf or mp
</ head>

<body>
<l-- ... -->

<!-- Site Search Markup -->
<xformtextbox ref="id(' Query')">
<xform capti on>Search our Wb Site<xform caption>
<xform hel p>Enter your search termhere and hit "Go!"</xform hel p>
</ xf orm t ext box>
<xform submit xform="search">
<xform capti on>Go! </ xf or m capti on>
</ xform subm t>

<l-- ... -->

<l-- Daily Poll Markup -->
<xform excl usi veSel ect style="list-ui: radio" xform="poll"
ref =" choi ceCode" >

<xform capti on>When do you plan to inplenent XForns?</xform caption>
<xformitemvalue="-1">Don't know</xformitenp
<xformitemval ue="10">0-6 Mnt hs</xformitenr
<xformitemval ue="20">6-12 Minths</xformitenp
<xformitemval ue="30">More than 12 Mont hs</xformitenp

</ xf orm excl usi veSel ect >

<xform submt xfornm="poll">
<xf orm capti on>Subm t </ xf or m capti on>

</ xform submt >

<l-- ... -->

</ body>
</htm >

Thisis an example of asingle document that might be hand authored. This example shows an XHTML
document with two separate X Forms embedded using simple syntax, one with a set of initial instance data.

|Samp|e Instance Data for Poll

<choi ceCode>30</ choi ceCode>

|Here isasample of the instance data for the Poll form.
|Samp|e Instance Data for Site Search

’ <query xm ns="http://exanpl e.com ns" searchstring="M3" />

|Here isasample of the instance data for Site Search form.
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Appendix D: Optional Function
Libraries

Contents

o« D.1 FinanceLibraries

D.1 Finance Methods

Thisisan optional library that supports avariety of common financial calculations for interest

rates, monthly payments etc.

apr(nl, n2, n2)
Returns the annual percentage rate for aloan, where nl is the principal amount of the
loan, n2 is the monthly payment, and n3 is the number of months payments will have to
be made. For example"apr ( 35000, 269.50, 30 tines 12)" returns0.085 (or
8.5%) for the annual interest rate on aloan of $35,000 being repaid at $269.50 per month
over 30 years.

cterm(nl, n2, n2)

Returns the number of periods needed for an investment earning a fixed, but
compounded, interest rate to grow to afuture value, where nl isthe interest rate per
period, n2 is the future value of the investment, and n3 is the amount of the initial
investment. For example"ct er n{. 02, 200, 100) " returns 35 astherequired
period for $100 invested at 2% to grow to $200.

fv(nl, n2, n3)

Returns the future value of periodic constant payments at a constant interest rate, where
nl isthe amount of each equal payment, n2 isthe interest rate per period, and n3 isthe
total number of periods. For example"f v( 100, .075 over 12, 10 tines
12) " returns 17793.03 as the amount present after paying $100 a month for 10 yearsin
an account bearing an annual interest of 7.5%.

ipmt(n1, n2, n2, n3, n4, n5)
Returns the amount of interest paid on aloan over a period of time, where nl isthe
principal amount of the loan, n2 is the annual interest rate, N3 is the monthly payment, n4

isthe first month of the computation, and n5 is the number of months to be computed.
For example"i pnt (30000, .085, 295.50, 7, 3)"returns624.88 asthe




amount of interest paid starting in July (month 7) for 3 months on aloan of $30,000.00 at
an annual interest rate of 8.5% being repaid at arate of $295.50 per month.

npv(nl, n2[, ...])
Returns the the net present value of an investment based on a discount rate, and a series
of periodic future cash flows, where nl is the discount rate over one period, n2 ... are cash
flow values which must be equally spaced in time and occur at the end of each period.
For example"npv( 0. 15, 100000, 120000, 130000, 140000, 50000)"
returns 368075.16 as the net present value of an investment projected to generate
$100,000, $120,000, $130,000, $140,000 and $50,000 over each of the next five years
and the rate is 15% per annum.

pmt(nl, n2, n3)
Returns the payment for aloan based on constant payments and a constant interest rate,
where nl isthe principal amount of the loan, n2 is the interest rate per period, and n3is
the number of monthly payments. For example, "pnt ( 30000. 00, . 085 over 12,

12 times 12) " returns 333.01 as the monthly payment for aloan of a $30,000,
borrowed at ayearly interest rate of 8.5%, repayable over 12 years (144 months).
ppmt(nl, n2, n2, n3, n4, n5)
Returns the amount of principal paid on aloan over a period of time, where nl isthe
principal amount of the loan, n2 is annual interest rate, n3 is the monthly payment, nd is
is the first month of the computation, and n5 is the number of months to be computed.
For example "ppnt (30000, .085, 295.50, 7, 3)"returns261.62 asthe
amount of principal paid starting in July (month 7) for 3 months on aloan of $30,000 at
an annual interest rate of 8.5%, being repaid at $295.50 per month. The annual interest
rate is used in the function because of the need to calculate arange within the entire year.

pv(nl, n2, n3)
Returns the present value of an investment of periodic constant payments at a constant
interest rate, where nl is the amount of each equal payment, n2 is the interest rate per
period, and n3 is the total number of periods. For example"pv( 1000, .08 over
12, 5 times 12) " returns 49318.43 as the present value of $1000.00 invested at 8%
for 5 years.

rate(nl, n2, n3)
Returns the compound interest rate per period required for an investment to grow from
present to future value in agiven period, where nl is the future value, n2 is the present
value and n3isisthe total number of periods. For example"r at e( 110, 100, 1)"
returns 0.10 as what the rate of interest must be for and investment of $100 to grow to
$110if invested for 1 term.

term(nl, n2, n3)
Returns the number of periods needed to reach a given future value from periodic
constant payments into an interest bearing account, where nl is the payment amount
made at the end of each period, n2 isthe interest rate per period, and n3 is the future
value. For example "t er m( 475, .05, 1500) " returns 3 asthe number of months
for an investment of $475, deposited at the end of each period into an account bearing 5%



compound interest, to grow to $1500.00.
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Appendix F: Changes

Changes from the 19 December 2000 revision

Document chapters have been rearranged for greater logical progression. The headings below
are given in terms of the new chapter numbers.

Editorial notes throughout the document have been reformatted and clarified as numbered
"Editor's Feedback Requests' or "Editor's Notes".

Various paragraphs throughout the document have been revised for spelling, grammar, and
flow.

The convention of xf or m isused to represent the X Forms namespace.

Chapter 1 - About the XForms 1.0 Specification

In section 1.4, Document Conventions have been updated for greater consistency. The rest of
the document has been made to match the new document conventions.

Chapter 3 - Terminology

Removed terms "Data Structures Component” and "X Forms Extensions Component™ as these
were used only in the non-normative concepts chapter.

Chapter 4 - Datatypes

Overall - changed facet schene tour i Schene.

Them n and max facets no longer serve as shortcutsto the m nLengt h and maxLengt h
facets (but do still refer tom nExcl usi ve and maxExcl usi ve).

4.1 - For clarity, removed term "built-in" datatypes.

4.1 - Added "XForms Validation Rule:" to sentence describing potentially conflicting facet
values.



Chapter 5 - XForms Model

The term "X Forms Specific Property" has been changed to "model item property".

Though the syntax and usage are the same, i d attributes are no longer classified as model item
properties.

5.25The"cal c" property isnow "cal cul at e".
3.2.6 New model item property - "pri ori ty".

5.3.6 New examplefor "sw t ch"

Chapter 6 - Dynamic Constraint Language

Renamed Chapter to be consistent with Table of Contents.
Renamed 6.3 to "Binding Expressions’.

Added new subsection 6.3.1 "Root and Context Nodes".
Added new subsection 6.3.2 "Canonical Binding Expressions’.

Chapter 8 - Binding
Removed references to multiple instances with asingle Model.
Section 8.3 has been reorganized to cover all aspects of direct binding.

Section 8.4 has been reorganized to cover all aspects of indirect binding.

Section 8.5 Thenodel : : andi nst ance: : axis specifiers have been unified into asingle
separate xf or mattribute.

Chapter 9 - Including XForms in Other Documents

This chapter has been moved towards the end of the specification, as well asinternally
reorganized.

The syntax for the elements declared has been simplified (in particular, the<i nst ance>
element no longer needsanodel attribute.

9.2.1 - Typo, changed element hr ef to attribute.

9.2.3 - Renamed extra<subm t > element to <subm t | nf 0>.



Chapter 10 - Processing Model and Conformance

This chapter has been rewritten, based on the latest discussions within the Working Group.
Appendix A - Schema for XForms Model

Updated with new version of the XForms Model Schema.

Appendix B - XSLT

This appendix has not been significantly updated, an therefore is not synchronized with the rest
of the document.

Appendix C - Sample Forms
The example has been updated in accord with the rest of XForms.

Appendix E - References

New normative referenceto DOM Level 2 Events.
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