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1. Scope

Wirdess Application Protocol (WAP) isaresult of continuous work to define an industry-wide specification for

devel oping applications that operate over wirel ess communication networks. The scope for the WAP Forum is to define
a set of specifications to be used by service applications. The wireless market is growing very quickly and reaching

new customers and services. To enable operators and manufacturers to meet the challenges in advanced services,
differentiation and fast/flexible service creation, WAP defines a set of protocolsin transport, session and application
layers. For additional information on the WAP architecture, refer to "Wireless Application Protocol Architecture
Soecification” [WAP].

This specification defines the Wirdess Markup Language (WML). WML isamarkup language based on [XML] and is
intended for use in specifying content and user interface for narrowband devices, including cellular phones and pagers.

WML is designed with the constraints of small narrowband devicesin mind. These congtraintsinclude:
Small display and limited user input facilities
Narrowband network connection
Limited memory and computational resources

WML includes four major functional areas:

Text presentation and layout - WML includes text and image support, including a variety of formatting and layout
commands. For example, boldfaced text may be specified.

Deck/card organisational metaphor - all information in WML is organised into a collection of cards and decks.
Cards specify one or more units of user interaction (eg, a choice menu, a screen of text or atext entry field).
Logically, auser navigates through a series of WML cards, reviews the contents of each, enters requested
information, makes choices and moves on to another card.

Cards are grouped together into decks. A WML deck issimilar toan HTML page, in that it isidentified by a URL
[RFC2396] and is the unit of content transmission.

Inter-card navigation and linking - WML includes support for explicitly managing the navigation between cards
and decks. WML also includes provisions for event handling in the device, which may be used for navigational
purposes or to execute scripts. WML also supports anchored links, similar to those found in [HTMLA4].

String parameterisation and state management - all WML decks can be parameterised using a state model .
Variables can be used in the place of strings and are substituted at run-time. This parameterisation allows for more
efficient use of network resources.

O Copyright Wireless Application Protocol Forum,Ltd, 1998, 1999
All rights reserved



Version 16-Jun-1999 Page 6 (71)

2. Document Status

This document is available online in the following formats:

PDF format at http://www.wapforum.org/.

2.1 Copyright Notice

© Copyright Wireless Application Forum Ltd, 1998, 1999.

Terms and conditions of use are available from the Wireless Application Protocol Forum Ltd. web site at
http://mwww.wapforum.org/docs/copyright.htm.

2.2 Errata

Known problems associated with this document are published at http://mww.wapforum.org/.

2.3 Comments

Comments regarding this document can be submitted to the WAP Forum in the manner published at
http://mww.wapforum.org/.
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4. Definitions and Abbreviations

4.1 Definitions

The following are terms and conventions used throughout this specification.

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

Author - an author isa person or program that writes or generates WML, WML Script or other content.

Card - asingle WML unit of navigation and user interface. May contain information to present to the user,
instructions for gathering user input, etc.

Character Encoding — when used as a verb, character encoding refers to conversion between sequence of characters
and a sequence of bytes. When used as a houn, character encoding refers to a method for converting a sequence of
bytes to a sequence of characters. Typically, WML document character encoding is captured in transport headers
attributes (eg, Content-Type's “charset” parameter), meta information placed within a document, or the XML
declaration defined by [ XML].

Client - adevice (or application) that initiates a request for connection with a server.

Content - subject matter (data) stored or generated at an origin server. Content istypically displayed or interpreted by
auser agent in response to a user request.

Content Encoding - when used as a verb, content encoding indicates the act of converting content from one format to
another. Typically the resulting format requires less physical space than the original, is easier to process or store and/or
isencrypted. When used as a houn, content encoding specifies a particular format or encoding standard or process.

Content Format - actual representation of content.
Deck - acollection of WML cards. A WML deck isaso an XML document.

Device - anetwork entity that is capable of sending and receiving packets of information and has a unique device
address. A device can act as both a client or a server within a given context or across multiple contexts. For example, a
device can service a number of clients (as a server) while being a client to another server.

JavaScript - ade facto standard language that can be used to add dynamic behaviour to HTML documents. JavaScript
is one of the originating technologies of ECMA Script.

M an-M achine I nterface - a synonym for user interface.

Origin Server - the server on which a given resource resides or isto be created. Often referred to as a web server or an
HTTP server.

Resour ce - a network data object or service that can beidentified by a URL. Resources may be available in multiple
representations (eg, multiple languages, data formats, size and resolutions) or vary in other ways.

Server - adevice (or application) that passively waits for connection requests from one or moreclients. A server may
accept or regject a connection request from a client.

SGML - the Standardised Generalised Markup Language (defined in [1SO8879]) is a general-purpaose language for
domain-specific markup languages.

Terminal - adevice providing the user with user agent capabilities, including the ability to request and receive
information. Also called a maobileterminal or mobile station.

Transcode - the act of converting from one character set to another, eg, conversion from UCS-2 to UTF-8.
User - auser isa person who interacts with a user agent to view, hear, or otherwise use aresource.

User Agent - auser agent is any software or device that interprets WML, WML Script, WTAI or other resources. This
may include textual browsers, voice browsers, search engines, etc.

O Copyright Wireless Application Protocol Forum,Ltd, 1998, 1999
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WML Script - ascripting language used to program the mobile device. WML Script is an extended subset of the
JavaScriptO scripting language.

XML - the Extensible Markup Languageis a World Wide Web Consortium (W3C) standard for Internet markup
languages, of which WML is one such language. XML isaredtricted subset of SGML.

4.2 Abbreviations

For the purposes of this specification, the following abbreviations apply.

BNF Backus-Naur Form

HDML Handheld Markup Language [HDML2]
HTML HyperText Markup Language [HTMLA4]
HTTP HyperText Transfer Protocol [RFC2068]
IANA Internet Assigned Number Authority
MMI Man-Machine Interface

PDA Personal Digital Assistant

RFC Request For Comments

SGML Standardised Generalised Markup Language [1SO8879]
ul User Interface

URL Uniform Resource Locator [RFC2396]
URN Uniform Resource Name

Ww3C World Wide Web Consortium

WAE Wirdless Application Environment [WAE]
WAP Wireless Application Protocol [WAP]
WSP Wireless Session Protocol [WSP]

XML Extensible Markup Language [ XML]

4.3 Device Types

WML is designed to meet the constraints of a wide range of small, narrowband devices. These devices are primarily
characterised in four ways:

Display size - smaller screen size and resolution. A small mobile device such as a phone may only have a few
lines of textual display, each line containing 8-12 characters.

Input devices - alimited, or special-purpose input device. A phonetypically has a numeric keypad and a few
additional function-specific keys. A more sophisticated device may have software-programmabl e buttons, but may
not have a mouse or other pointing device.

Computational resources - low power CPU and small memory size; often limited by power constraints.

Narrowband network connectivity - low bandwidth and high latency. Devices with 300bps to 10kbps network
connections and 5-10 second round-trip latency are not uncommon.

This document uses the following terms to define broad classes of device functionality:

Phone - the typical display size ranges from two to ten lines. Input is usually accomplished with a combination of
anumeric keypad and a few additional function keys. Computational resources and network throughput is
typically limited, especially when compared with more general -purpose computer equipment.

PDA - aPersonal Digital Assistant is a device with a broader range of capabilities. When used in this document, it
specifically refers to devices with additional display and input characteristics. A PDA display often supports
resolution in the range of 160x100 pixels. A PDA may support a pointing device, handwriting recognition and a
variety of other advanced features.

These terms are meant to define very broad descriptive guideines and to clarify certain examplesin the document.
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5. WML and URLs

The World Wide Web is a network of information and devices. Three areas of specification ensure widespread
interoperability:

A unified naming model. Naming isimplemented with Uniform Resource Locators (URLS), which provide
standard way to name any network resource. See [RFC2396].

Standard protocols to transport information (eg, HTTP).
Standard content types (eg, HTML, WML).

WML assumes the same reference architecture as HTML and the World Wide Web. Content is named using URLs and
isfetched over standard protocols that have HT TP semantics, such as[WSP]. URLs are defined in [RFC2396]. The
character set used to specify URLs is also defined in [RFC2396].

In WML, URLs are used in the following situations:
When specifying navigation, eg, hyperlinking.

When specifying external resources, eg, an image or a script.

5.1 URL Schemes

WML browsers must implement the URL schemes specified in [WAE].

5.2 Fragment Anchors

WML has adopted the HTML de facto standard of naming locations within aresource. A WML fragment anchor is
specified by the document URL, followed by a hash mark (#), followed by a fragment identifier. WML uses fragment
anchorsto identify individual WML cards within a WML deck. If no fragment is specified, a URL names an entire
deck. In some contexts, the deck URL also implicitly identifies the first card in a deck.

5.3 Relative URLs

WML has adopted the use of relative URLS, as specified in [RFC2396]. [RFC2396] specifies the method used to
resolve relative URLs in the context of aWML deck. The base URL of aWML deck isthe URL that identifies the
deck.
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6. WML Character Set

WML isan XML language and inherits the XML document character set. In SGML nomenclature, a document
character set isthe set of al logical characters that a document type may contain (eg, the letter 'T' and a fixed integer
identifying that letter). An SGML or XML document is smply a sequence of these integer tokens, which taken
together form a document.

The document character set for XML and WML isthe Universal Character Set of 1 SO/IEC-10646 ([1SO10646]).
Currently, this character set isidentical to Unicode 2.0 [UNICODE]. WML will adopt future changes and
enhancements to the [XML] and [1SO10646] specifications.  Within this document, the terms SO10646 and Unicode
are used interchangeably and indicate the same document character set.

Thereisno requirement that WML decks be encoded using the full Unicode encoding (eg, UCS-4). Any character
encoding ("charset") that contains a proper subset of the logical charactersin Unicode may be used (eg, US-ASCII,
ISO-8859-1, UTF-8, Shift_JIS, etc.). Documents not encoded using UTF-8 or UTF-16 must declare their encoding as
specified in the XML specification and should include Content-Type meta-information.

6.1 Reference Processing Model

WML documents maybe encoded with any character encoding as defined by [HTML4].

Character encoding of a WML document may be converted to ancther encoding (or transcoded) to better meet the user
agent’ s characteristics. However, transcoding can lead to loss of information and must be avoided when the user agent
supports the document’ s original encoding. Unnecessary transcoding must be avoided when information loss will
result. If required, transcoding should be done before the document is delivered to the user agent.

This specification does not mandate which character encoding a user agent must support.

User agents must determine the character encoding of a WML document according to the following precedence (listed
highest to lowest):

Based on the “charset” parameter of the “Content-Type’ transport header (eg, WSP or HTTP).

Based on meta-information placed within the document (eg, the charset parameter inan ht t p- equi v net a
element)

Based on the encoding on the XML declaration.

Based on some other heuristics or user settings. For example, if content typeistext based (ie,
t ext/vnd. wap. wir ) , the charset may be assumed to be 1SO-8859-1; otherwise, the default content encoding
can be assumed (ie, UTF-8).

The WML reference-processing model isasfollows. User agents must implement this processing model, or a model
that isindistinguishable from it.

User agents must correctly map to Unicode all charactersin any character encoding that they recognise, or they
must behave asif they did.

Any processing of entitiesis done in the document character set.

A given implementation may choose any internal representation (or representations) that is convenient.

6.2 Character Entities

A given character encoding may not be able to express all characters of the document character set. For such encoding,
or when the device characteristics do not allow usersto input some document characters directly, authors and users may
use character entities (ie, [XML] character references). Character entities are a character encoding-independent
mechanism for entering any character from the document character set.
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WML supports both named and numeric character entities. An important consequence of the reference processing
model isthat al numeric character entities are referenced with respect to the document character set (Unicode) and not
to the current document encoding (charset).

Thismeansthat &#302; aways refersto the samelogical character, independent of the current character encoding.
WML supports the following character entity formats:

Named character entities, such as&anp; and &l t;

Decimal numeric character entities, such as &#32;

Hexadecimal numeric character entities, such as &#x20;

Seven named character entities are particularly important in the processing of WML:

<IENTI TY quot "&#34;"> <l-- quotation mark -->
<IENTITY anp " &#38; #38; "> <I-- anpersand -->
<IENTITY apos "&#39;"> <I-- apostrophe -->
<IENTITY It " &#38; #60; "> <I-- less than -->
<IENTITY gt " &#H62; " > <l-- greater than -->

<IENTITY nbsp "&#160;"> <I'-- non-breaking space -->
<IENTITY shy "&#173; "> <I-- soft hyphen (discretionary hyphen) -->
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/. WML Syntax

WML inherits most of its syntactic constructs from XML. Refer to [XML] for in-depth information on syntactical
issues.

7.1 Entities

WML text can contain numeric or named character entities. These entities specify specific charactersin the document
character set. Entities are used to specify characters in the document character set either which must be escaped in
WML or which may be difficult to enter in atext editor. For example, the ampersand (&) is represented by the named
entity &anp; . All entities begin with an ampersand and end with a semicolon.

WML isan XML language. Thisimpliesthat the ampersand and less-than characters must be escaped when they are
used in textual data, ie, these characters may appear in their literal form only when used as markup delimiters, within a
comment, etc. See[XML] for more details.

7.2 Elements

Elements specify all markup and structural information about a WML deck. Elements may contain a start tag, content
and an end tag. Elements have one of two structures:

<tag> content </tag>
or
<t ag/ >

Elements containing content are identified by a start tag (<t ag>) and an end tag (</ t ag>). An empty-element tag
(<t ag/ >) identifies e ements with no content.

7.3 Attributes

WML attributes specify additional information about an e ement. More specifically, attributes specify information
about an element that is not part of the element's content. Attributes are always specified in the start tag of an e ement.
For example,

<tag attr="abcd"/>
Attribute names are an XML NAME and are case sensitive.
XML requiresthat all attribute values be quoted using either double quotation marks (*) or single quotation marks (').

Single quote marks can be included within the attribute value when the value is delimited by double quote marks and
vice versa. Character entities may be included in an attribute value.

7.4 Comments

WML comments follow the XML commenting style and have the following syntax:
<l-- a coment -->

Comments are intended for use by the WML author and should not be displayed by the user agent. WML comments
cannot be nested.
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7.5 Variables

WML cards and decks can be parameterised using variables. To substitute a variable into a card or deck, the following
syntax is used:

$identifier
$(identifier)
$(identifier:conversion)

Parentheses are required if white space does not indicate the end of avariable. Variable syntax hasthe highest priority
in WML, ie, anywhere the variable syntax islegal, an unescaped '$' character indicates a variable substitution. Variable
references arelegal in any PCDATA and in any attribute value identified by the vdat a entity type (see section 8.3).

A sequence of two dollar signs ($$) representsasingle dollar sign character.

See section 10.3 for more information on variable syntax and semantics.

7.6 Case Sensitivity

XML isacase-senditive language;, WML inheritsthis characteristic. No case folding is performed when parsing a
WML deck. Thisimpliesthat all WML tags and attributes are case senditive. 1n addition, any enumerated attribute
values are case sensitive.

7.7 CDATA Section

CDATA sections are used to escape blocks of text and are legal in any PCDATA, eg, insde an element. CDATA sections
begin with the string "<! [ CDATA[ " and end with the string "] ] >". For example:

<I[CDATA[ this is <B> a test ]]>

Any text inside a CDATA section istreated as literal text and will not be parsed for markup. CDATA sections are useful
anywhere literal text is convenient.

Refer to the [XML] specification for more information on CDATA sections.

7.8 Processing Instructions
WML makes no use of XML processing instructions beyond thaose explicitly defined in the XML specification.

7.9 Errors

The [XML] specification defines the concept of a well-formed XML document. WML decks that violate the definition
of awdl-formed document arein error. See section 14.2.3 for related information.
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8. Core WML Data Types

8.1 Character Data

All character datain WML isdefined in terms of XML data types. In summary:
CDATA - text which may contain numeric or named character entities. CDATA isused only in attribute values.

PCDATA - text which may contain numeric or named character entities. Thistext may contain tags (PCDATA is
"Parsed CDATA"). PCDATA isused only in elements.

NMIOKEN - a name token, containing any mixture of name characters, as defined by the XML specification.
See [XML] for more details.

8.2 Length

<IENTITY % | ength "CDATA'> <!-- [0-9]+ for pixels or [0-9]+"% for
percentage |length -->

Thel engt h type may either be specified as an integer representing the number of pixels of the canvas (screen, paper)

or as a percentage of the available horizontal or vertical space. Thus, the value "50" means fifty pixels. For widths, the

value "50%" means half of the available horizontal space (between margins, within a canvas, etc.). For heights, the

value "50%" means half of the available vertical space (in the current window, the current canvas, etc.).

The integer value consists of one or more decimal digits ([0-9]) followed by an optional percent character (%). The
| engt h typeisonly used in attribute values.

8.3 Vdata

<IENTITY % vdata "CDATA'> <l-- attribute value possibly containing
vari abl e references -->

Thevdat a type represents a string that may contain variable references (see section 10.3). Thistypeisonly used in
attribute values.

8.4 Flow
<IENTITY % | ayout "br">
<IENTITY % fl ow "Oext; | %ayout; | ing | anchor | a | table">

Thef | owtype represents"card-level” information. In general, f | owis used anywhere general markup can be
included.

8.5 HREF

<IENTITY % HREF "Ovdata;"> <!-- URI, URL or URN designating a hypertext
node. May contain variable references -->

The HREF typerefersto either arelative or an absolute Uniform Resource Locator [RFC2396]. See section 5 for more
information.
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8.6 Boolean

<IENTITY % bool ean "(true|false)">
Thebool ean typerefersto alogical value of true or false.

8.7 Number

<IENTITY % nunber "NMIOKEN'> <!-- a nunber, with format [0-9]+ -->
Thenunber type represents an integer value greater than or equal to zero.

8.8 xml:lang

Thexm : | ang attribute specifies the natural or formal language of an dement or its attributes. The value of the
attributesis alanguage code according to [RFC1766]. See[XML] for details on the syntax and specification of the
attribute values. The attribute identifies to the user agent the language used text that may be presented to the user (ie,
an element’ s content and attribute values). The user agent should perform a best effort to present the data according to
the specifics of the language. Nested elements can assume the parent’ s language or use ancther. Where an e ement has
both text content and text based attribute values that may be presented to the user, authors must use the same language
for both. Variable valuesthat are placed in vdat a should match the language of the containing element.

An element’ s language must be established according to the following precedence (from highest to lowest):
1. Based onthexmi : | ang attribute specified for the element.
2. Based onthexnl : | ang attribute specified by the closest parent element.

3. Based on any language information included in the transport and document meta data (see sections 6.1 and 11.3.2
for more detail).

4. Based on user agent default preferences.

8.9 The id and class Attributes

All WML elements have two core attributes: i d and cl ass that can be used for such tasks as server-side
transformations. Thei d attribute provides an e ement a unique name within asingledeck. The attributecl ass
affiliates an element with one or more classes. Multiple e ements can be given the same class name. All eements of a
single deck with a common class name are considered to be part of the same class. Class names are cases sensitive. An
element can be part of multiple classesif it has multiple unique class nameslisted in itscl ass attribute. Multiple
class names within a single attribute must be separated by white space. Redundant class names as well asinsignificant
white space between class names may be removed. The WML user agent should ignore these attributes.
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9. Events and Navigation

9.1 Navigation and Event Handling

WML includes navigation and event-handling models. The associated elements allow the author to specify the
processing of user agent events. Events may be bound to tasks by the author; when an event occurs, the bound task is
executed. A variety of tasks may be specified, such as navigation to an author-specified URL. Event bindingsare
declared by severa dements, including do and onevent .

9.2 History

WML includes a smple navigational history model that allows the author to manage backward navigation in a
convenient and efficient manner. The user agent history is modelled as a stack of URLsthat represent the navigational
path the user traversed to arrive at the current card. Three operations may be performed on the history stack:

Reset - the history stack may be reset to a state where it only contains the current card. Seethe newcont ext
attribute (section 10.2) for more information.

Push - anew URL is pushed onto the history stack as an effect of navigation to a new card.
Pop - the current card's URL (top of the stack) is popped as aresult of backward navigation.

The user agent must implement a navigation history. Aseach card is accessed via an explicitly specified URL, eg, a
hr ef attributein go, the card URL is added to the history stack. The user agent must provide a means for the user to
navigate back to the previous card in the history. Authors can depend on the existence of a user interface construct
allowing the user to navigate backwards in the history. The user agent must return the user to the previous card in the
history if apr ev task isexecuted (see section 9.3). The execution of pr ev popsthe current card URL from the
history stack. Refer to section 12.5.2 for moreinformation on the semantics of pr ev.

9.3 The Postfield Element

<! ELEMENT postfield EMPTY>
<I ATTLI ST postfield

name %vdat a; #REQUI RED
val ue %vdat a; #REQUI RED
Ocoreattrs;

>

Thepost fi el d dement specifies afield name and value for transmission to an origin server during a URL request.
The actual encoding of the name and value will depend on the method used to communicate with the origin server.

Refer to section 9.5.1 for more information on the use of post fi el d inago eement.

Attributes
nanme=vdat a

The nane attribute specifiesthefield name.
val ue=vdat a

Theval ue attribute s