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 What’s Wrong with HTML Forms?

It’s hard to believe that HTML forms have been with us for a decade. This technology has been the workhorse of web shopping, auctions, searches, polls, and interactive design—but it has limitations.

HTML forms are untyped and lack validation facilities

All data in HTML forms is essentially treated like strings. Common validations such as dates, times, email addresses, postal codes, etc. are not expressible as markup.

HTML forms offer a limited “flat” data model


Data submitted from HTML forms consists solely of flat name/value pairs. More richly structured data, such as XML, isn’t possible. Working with XML data sources, as input or output, requires additional layers of software on the server.

HTML forms are difficult to apply to workflow/routing

Every form control has different operational parameters for providing initial data. A few examples:

	Form Control
	Processing for Initial Data

	<input type=“text” value=“***”>
	Insert value attribute

	<textarea>***</textarea>
	Insert text content

	<select><option selected>...
	Insert selected attribute at proper location (or locations)


In each case, the initial data must be specified inline with the rest of the form. In workflow/routing scenarios, where the results of one form are directed to another form, this design requires either dynamic document assembly or sophisticated search/replace functions on the server. This kind of IO-intensive processing puts a bottleneck on even moderate volume form processing.

HTML forms have limited accessibility

Even fundamental concepts, such as ensuring a title is structurally connected to a form control, aren’t mandated in HTML forms. As a result, a generation of developers has become dependent on tables and other tricks that obscure the structure of the form at the markup level. This makes life more difficult for alternate rendering technologies, including voice browsers.

HTML forms make internationalization difficult

The common application/x-www-form-urlencoded format for submitted data is poorly defined for characters outside the US ASCII range. As a result, form data is often encoded with incompatible or proprietary schemes.
HTML forms don’t work well on non-desktop-browser devices

HTML form controls are limited and even inappropriate in some contexts found on small devices. For example, an <input type=“text”> form control is tied to a specific representation, which might not make sense on a small device.

HTML forms are tied to JavaScript

The primary way to add application-specific processing to HTML forms is through scripts (in practice, JavaScript). As a result, forms are more expensive to develop, troubleshoot, and maintain.

What are XForms?

“XForms 1.0” is the next generation of Web forms, developed through the W3C. XForms is not a freestanding document type, but rather provides a description of markup and processing for integration into other markup languages, such as XHTML 2.0 and SVG.

Terminology

XForms markup always lives inside another document, called the containing document. Within the containing document, in separate locations, are the parts that describe the form operation and presentation.

The core form definition is called the XForms Model, which contains or links to the initial XML form data, called instance data.

The user interface components are called form controls, which attach to the XForms Model through bindings. The overall application that processes XForms is called an XForms Processor.

What Does XForms 1.0 Get Right?

XForms are typed and include rich validation facilities

XForms can make use of XML Schema datatypes, when available, as well as support rich validations expressed with XPath, another W3C language that provides simple expressions in an XML context.

XForms support XML processing

Data submitted from XForms can be formatted as XML that conforms to any DTD or Schema, or simply well-formed. Legacy submit formats from HTML are also supported.

XForms are ideal for workflow/routing

Initial form data can be specified from a separate XML document. Every form control has an identical interface to the form instance data. Thus, the results of one form can be easily directed into another form.

XForms have excellent accessibility

Designed from the ground up for accessibility, XForms supports and encourages form designers to follow best practices to achieve accessible design.

XForms make internationalization easier

The combination of XML and Unicode enables consistent treatment of “foreign” characters in form data or user interface. XForms have built-in conversion support for different representations of decimal numbers, dates, and times.

XForms work well on all different classes of devices

Different conformance profiles, called “XForms Full” and “XForms Basic” enable the deployment of forms across devices from powerful workstation computers to tiny phones and appliances.

XForms don’t rely on JavaScript, or any other scripting language

Instead of script, declarative markup provides needed functionality. Scripting can still be used if needed, but often it won’t be.

Connecting the pieces

Historically, HTML forms have been authored with JavaScript on the client side, and a completely separate server application to accept and double-check the data. The advent of XForms, however, permits a single XForms Model to provide both client-side processing as well as server-side. One technique involves associating data types, based on XML Schema:
Datatypes taken from and based on XML Schema

	string / normalizedString
	float

	language
	duration

	Boolean
	Gregorian Apology:

gYearMonth, gYear, gMonthDay, gDay, gMonth

	decimal / integer
	

	positive/negative Integer
	

	nonPositive/nonNegative Integer
	Computer-centric:

byte, short, int, long, unsignedByte, unsignedShort, unsignedInt, unsignedLong

	double
	

	date / time / dateTime
	

	base64Binary
	hexBinary

	anyURI
	Markup datatypes:
NOTATION, token, Name, NCName, NMTOKEN, ID, IDREF, ENTITY, ENTITIES, QName

	daytime/yearMonth Duration
	

	listItem / listItems
	


The XForms Model is suitable for use with a variety of front-ends, beyond XHTML, including voice-specific markup, as well as various server architectures.

<xforms:model schema=“http://example.com/schemas/instance.xsd”>

  <xforms:instance src=“http://example.com/cgi-bin/get-instance”/>

  <xforms:submission action=“http://example.com/form-submit” method=“post”/>

</xforms:model>
Figure 1: Example of an XForms Model. Form data is both obtained and send back as XML.

Largely, the XForms 1.0 specification consists of concrete definitions of existing common practice in forms authoring. Form controls defined in XForms are similar to those in HTML, but better generalized:

Form Controls and User Interface

	XForms form control
	HTML equivalent form control

	<input>
	<input type=“text”>

	<secret>
	<input type=“password”>

	<textarea>
	<textarea>

	<output>
	No equivalent

	<trigger>
	<button> or <input type=“button”>

	<range>
	No equivalent

	<upload>
	<input type=“file”>

	<select1>
	<select> or <input type=“radio”>

	<select>
	<select> or <input type=“check”>


Input, secret, and textarea all have similar counterparts in HTML. The XForms form controls, however, provide localization (for example, European users can enter “1,23” for a decimal number) and support for input modes, including eastern character sets and T9 predictive input on phone handsets.

Output is new in XForms, and provides a way to incorporate current information and summaries into form design.

Trigger represents an action the user can initiate, such as pushing a button or following a hyperlink.

Range is also new, providing smooth “volume control” selection from an ordered sequence.

Upload has a similar counterpart in HTML forms, but the XForms version goes much farther, and includes “device” upload, including microphones, scanners, cameras, and pen input.

Select and Select1, finally, express the concepts of picking one or many items from a list. List selection items may be inline, as in HTML, or dynamic, based on instance data.

Beyond individual form controls, XForms also specifies:

· Group – to logically group form controls and other markup

· Switch – to present one of many possible options

· Repeat – to present repeating structures, such as “line items”

<xforms:input ref=“timecard/weekly/tue” inputmode=“latin digits”>

  <xforms:label>Hours Worked:</xforms:label>

  <xforms:hint>Enter a whole number of hours worked</xforms:hint>

</xforms:input>

Figure 2: Example of XForms form control markup.

Constraints

A number of various XPath constraints and computations can be applied to the form data:

required – Is this node required to be non-empty?

readonly – Is this node restricted from changing?

relevant – Should user interface for this node be presented?

calculate – Execute the following calculation.

<xforms:model>

  ...

  <xforms:bind nodeset=“timecard/weekly/*” required=“true()”/>

  <xforms:bind nodeset=“timecard/total” calculate=“sum(../weekly/*)”/>

  ...

</xforms:model>
Figure 3: Example of a XForms Constraints attached to a binding.

XForms Actions

In the course of form processing, often some particular action needs to happen. The XForms specification builds upon XML Events (http://www.w3.org/TR/xml-events/), to trigger actions in response to various events:

	XForms Action
	Description
	JavaScript Equivalent

	setfocus
	Gives focus to a particular form control.
	Ctl.focus()

	setvalue
	Sets the value of a particular node.
	Ctl.value = val;

	message
	Displays a message to the user.
	alert( “msg” );

	send
	Submits all or part of the instance data.
	Frm.submit();

	reset
	Resets all or part of the instance data.
	Frm.reset();

	load
	Opens a document in the same or a new window.
	document.location = x;

	refresh
	Refreshes the view of the instance data.
	N/A

	recalculate
	Recalculates the instance data.
	N/A

	revalidate
	Revalidates the instance data.
	N/A

	setindex
	Navigates through a repeating sequence.
	N/A

	insert
	Inserts a node from a repeating sequence.
	InsertNode( ... );

	delete
	Removes a node from a repeating sequence.
	RemoveNode( ... );

	toggle
	Selects a case of a switch
	N/A

	dispatch
	Dispatch an event.
	dispatchEvent( evt );


<xforms:input bind=“searchParams”>

  <xforms:label>Search Terms:</xforms:label>

  <xforms:send ev:event=“DOMActivate”/>

</xforms:input>

Figure 4: Example of an XForms Action, causing the form to submit when pressing “enter” (the “activate” event) in a form control.

Methods

The XForms specification uses and builds upon XPath, which includes adding some method calls useful for forms:

	Method
	Description

	avg()
	Returns the arithmetic mean of the indicated nodes

	min() and max()
	Returns the minimum or maximum value of the indicated nodes

	count-non-empty()
	Returns the number of non-empty nodes

	if()
	Returns one of two strings depending on a Boolean value

	Boolean-from-string()
	Converts “true” or “false” into a Boolean value

	index()
	Indicates the current position in a repeating sequence

	property()
	Returns various properties of the XForms Processor

	days-from-date()
	Converts an XML Schema datatype into a number of days

	seconds-from-dateTime()
	Converts an XML Schema datatype into a number of seconds

	seconds()
	Converts an XML Schema duration into a number of seconds

	months()
	Converts an XML Schema duration into a number of months

	now()
	Returns the current date/time


These can be called at any point where XPath is allowed. Additionally, implementations can support “extension functions” to provide additional functionality.

<xforms:bind nodeset=“sales/commission”

  calculate=“if( sales/total &gt; 100000, sales/total * 0.08, 0)”/>

Figure 5: Example of calling an XForms method as part of a calculation.

Serialization

The XForms Processing Model maintains the instance data in a tree structure. Upon submit, the tree is serialized into one of the following formats before sending over the wire:

application/x-www-urlencoded – similar to the standard GET format in HTML forms.

multipart/form-data – similar to the standard POST format in HTML forms.

multipart/related – sending XML data with efficient encoding of binary attachments

application/xml – sending XML data

What’s Next?

XForms 1.1 is currently in the requirements phase: http://www.w3.org/TR/xforms-11-req/
XHTML 2.0 is winding through the W3C Recommendation Track.

Implementations

Some popular implementations:
· The Flash DENG (Desktop Engine), implementing parts of XForms, SVG, XHTML, CSS, and more. http://claus.packts.net/
· X-Port has released a free plug-in for Internet Explorer to view XForms in this popular browser. (http://www.formsplayer.com)Novell has freely released the “XForms Xplorer”, a Java Browser application for XForms. (http://developer.novell.com/xforms/)

· The University of Helsinki has released the X-Smiles browser (http://www.x-smiles.org/) with excellent coverage of the XForms Candidate Recommendation.

· Chibasoft produces a server-side implementation: http://chiba.sourceforge.net/ 

· The open source Mozilla browser discussing XForms support at http://bugzilla.mozilla.org/show_bug.cgi?id=97806.]















