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Abstract

This specification defines the features and syntax for Scalable Vector Graphics (SVG), alanguage for
describing two-dimensional vector and mixed vector/raster graphicsin XML.

Status of this document

This document is a public review draft version of the SV G specification. This working draft incorporates
suggestions received in review comments since the first public working draft of SVG (05 February
1999) and further deliberations of the W3C SV G working group. Significant changes since the first
public working draft are listed in Appendix J: Change History. With the publication of this draft, the
SV G specification enters "last call". The last call period will end on September 9, 1999. Last call
comments should be sent to svg-comments@w3.org. Publication asa"last call" working draft does not

imply endorsement by the W3C membership.

Thisisadraft document and may be updated, replaced or obsoleted by other documents at any time.
While we do not anticipate substantial changes, we still caution that further changes are possible. It is
inappropriate to use this document as reference material or to cite it as other than "work in progress".

We explicitly invite comments on this specification. Please send them to svg-comments@w3.org.

The SV G working group has been using a staged approach. Initially, the working group developed a
detailed set of SVG Requirements, which are listed in SV G Requirements. These requirements were
posted for public review initially in October 1998. For the most part, the specification has been
developed to provide the feature set listed in the requirements document. At some point, an updated
version of SVG Requirements may be posted which contains detailed editorial comments about which
requirements have been addressed in this draft (along with hyperlinks to the relevant sections of the
specification) and notes about which requirements have not been addressed yet and why.

Public discussion of SV G features takes place on www-svg@wa3.org, which is an automatically archived

email list. Information on how to subscribe to public W3C email lists can be found at
http://www.w3.org/Mail/Request.

The home page for the W3C graphics activity is http://www.w3.0org/Graphics/Activity.

A list of current W3C Recommendations and other technical documents can be found at
http://www.w3.0rg/TR.

Available formats

The SVG specification is available in the following formats. (In future versions, the specification's
vector drawings will be available in both SV G and raster image formats. For now, only raster image
formats are available.)

HTML 4.0:
http://www.w3.0rg/1999/08/WD-SV G-19990812/index.html
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azipfile

http://www.w3.0rg/1999/08/WD-SV G-19990812/WD-SV G-19990812.zip.
and aPDFfile:

http://www.w3.0rg/1999/08/WD-SV G-19990812/WD-SV G-19990812.pdf.

In case of adiscrepancy between the various forms of the specification, the HTML is considered the
definitive version.

Available languages

The English version of this specification is the only normative version. However, for trandations in
other languages see http://www.w3.org/Graphics/SV G/svg-updates/trand ations.html.
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1 Introduction to SVG

1.1 About SVG

This specification defines the features and syntax for Scalable Vector Graphics (SVG).

SVG isalanguage for describing two-dimensional graphicsin XML. SVG allows for three types of
graphic objects: vector graphic shapes (e.g., paths consisting of straight lines and curves), images and
text. Graphical objects can be grouped, styled, transformed and composited into previously rendered
objects. The feature set includes nested transformations, clipping paths, alpha masks, filter effects and
template objects.

SV G drawings can be interactive and dynamic. Animations can be defined and triggered either
declaratively (i.e., by embedding SV G animation elementsin the SV G document) or via scripting.

Sophisticated applications of SVG are possible by use of supplemental scripting language with access to
SVG's Document Object Model (DOM), which provides complete access to all elements, attributes and
properties. A rich set of event handlers such as onmouseover and onclick can be assigned to any SVG
graphical object. Because of its compatibility and leveraging of other Web standards, features like
scripting can be done on XHTML and SV G el ements simultaneously within the same Web page.

1.2 SVG MIME Type

The MIME type for SVG will be"i mage/ svg". The W3C will register this MIME type around the
time which SVG is approved as a W3C Recommendation.

1.3 Compatibility with Other Standards Efforts

SVG leverages and integrates with other W3C specifications and standards efforts. By leveraging and
conforming to other standards, SVG becomes more powerful and makesit easier for users to learn how
to incorporate SVG into their Web sites.

The following describes some of the ways in which SVG maintains compatibility with, leverages and
integrates with other W3C efforts:

o SVGisan application of XML and is compatible with the "Extensible Markup Language (XML)
1.0" Recommendation [ XML 10]

o SVG iscompatible with the "Namespacesin XML" Recommendation [ XML-NS]
o SVGistracking and will conform with "XML Linking Language (XLink)" [ XLINK].


http://www.w3.org/Graphics/SVG

SVG's syntax for referencing element IDs is compatible with the ID referencing syntax in " XML
Pointer Language (XPointer)" [XPTR].

SV G supports many of the properties and approaches described in the " Cascading Style Sheets
(CSS) level 2" specification [CSS2]. (See SVG's Use of Cascading Style Sheets.)

External style sheets are referenced using the mechanism documented in "Associating Style
Sheets with XML documents Version 1.0" [ESS].

SV G includes a complete Document Object Model (DOM) and conforms to the "Document
Object Model (DOM) level 1" Recommendation [DOM 1]. The SVG DOM has a high level of

compatibility and consistency with the HTML DOM that is defined in the DOM level 1
specification. Additionally, the SVG DOM is tracking and incorporating many of the facilities
described in latest drafts of "Document Object Model (DOM) level 2" [DOM?2], including the

approach to the CSS object model and event handling.

SV G incorporates some features and approaches that are part of the " Synchronized Multimedia
Integration Language (SMIL) 1.0 Specification” [SMIL1], including the <switch> element, the
test attribute and the timing attributes that are within SV G's animation elements (see Animation).
SVG's animation features were developed in collaboration with the W3C Synchronized
Multimedia (SYMM) Working Group, devel opers of the Synchronized Multimedia Integration
Language (SMIL) 1.0 Specification [SMIL 1], with an attempt at compatibility with SYMM
work-in-progress efforts towards formulating SMIL 2.0 and general animation facilities for XML
grammars such as XHTML [XHTML 10].

SV G attempts to achieve maximum compatibility with both the "HTML 4.0 Specification”
[HTML40] and the most recent working drafts of "XHTML (tm) 1.0: The Extensible HyperText

Markup Language" [XHTML 10]. Many of SVG'sfacilities are modeled directly after HTML,
including its use of CSS[CSS2], its approach to event handling, its approach to its Document
Object Model [DOM1].

SVG is compatibility with W3C work on internationalization. References (W3C and otherwise)
include: [UNICODE], [UNICODEZ21] and [CHARMOD]. Also, see | nternationalization Support.

SVG is compatibility with W3C work on web accessibility [ACCESS]. Also, see Accessibility
Support.

Because SVG conformsto DOM, it will be scriptable just like HTML version 4 (sometimes called
DHTML). Thiswill allow a single scripting approach to be used simultaneously for both XML
documents and SV G graphics. Thus, interactive and dynamic effects will be possible on multiple XML
namespaces using the same set of scripts.

1.4 Terminology

basic shape

Standard shapes which are predefined in SV G as a convenience for common graphical
operations. Specifically: <rect>, <circle>, <ellipse>, <line>, <polyline>, <polygon>,

a surface onto which graphics el ements are drawn, which can be real physical mediasuch asa
display or paper or an abstract surface such as a allocated region of computer memory. See the
discussion of the SV G document canvas in the chapter on Coordinate Systems, Transformations




and Units.
clipping path

a combination of <path>, <text> and basic shapes which serve as the outline of a (in the absense

of antialiasing) 1-bit mask, where everything on the "inside" of the outlineis allowed to show
through but everything on the outside is masked out. See Clipping paths.

container element

An element which can have graphics elements and other container elements as child elements.
Specifically: <svg>, <g>, <defs> <symbol>, <clipPath>, <mask>, <pattern>, <marker>, <a> and
<switch>.

current transformation matrix (CTM)

Transformation matrices define the mathematical mapping from one coordinate system into
another using a 3x3 matrix using the equation [x'y' 1] =[x y 1] * matrix. The current
transformation matrix (CTM) defines the mapping from the user coordinate system into the
viewport coordinate system. See Establishing A New User Coordinate System: Transformations

fill
The operation of painting the interior of a shape or the interior of the character glyphsin atext
string.

graphics element

One of the element types that can cause graphics to be drawn onto the target canvas.
Specificaly: <path>, <text>, <rect>, <circle>, <ellipse>, <line>, <polyline>, <polygon>,
<image> and <use>.

graphics referencing element

A graphics element which uses areference to a different document or element as the source of its
graphical content. Specifically: <use> and <image>.

local URI reference

A Uniform Resource Identifier [URI] that does not include an <absoluteURI> or <relativeURI>
and thus represents a reference to an element/fragment within the current document. See
References and the <defs> element.

mask

a container e ement which can contain graphics elements or other container elements which

define a set of graphicsthat isto be used as a semi-transparent mask for compositing foreground
objects into the current background. See Masks.

non-local URI reference

A Uniform Resource Identifier [URI] that includes an <absoluteURI> or <relativeURI> and thus

(usually) represents areference to a different document or an element/fragment within a different
document. See References and the <defs> element.

number
A real number (?7?? provide exact BNF)

paint
A paint represents away of putting color values onto the canvas. A paint might consists of both
color values and associated a pha values which control the blending of colors against already



existing color values on the canvas. SV G supports three types of built-in paint: color, gradients
and patterns.
shape

A graphics element that is defined by some combination of straight lines and curves.
Specifically: <path>, <rect>, <circle>, <ellipse>, <line>, <polyline>, <polygon>,

stroke
The operation of painting the outline of a shape or the outline of character glyphsin atext string.

SV G document canvas

the canvas onto which the SV G document is rendered. See the discussion of the SV G document
canvasin the chapter on Coordinate Systems, Transformations and Units.

SV G document viewport

the viewport within the SV G document canvas which defines the rectangular region into which
the SV G document is rendered. See the discussion of the SV G document viewport in the chapter
on Coordinate Systems, Transformations and Units.

transformation

A modification of the current transformation matrix (CTM) by providing a supplemental

transformation in the form of a set of simple transformations specifications (such as scaling,
rotation or tranglation) and/or one or more transformation matrices. See Establishing A New

User Coordinate System: Transformations

transformation matrix

Transformation matrices define the mathematical mapping from one coordinate system into
another using a 3x3 matrix using the equation [x'y' 1] =[x y 1] * matrix. See current
transformation matrix (CTM) and Establishing A New User Coordinate System: Transformations

URI Reference

A Uniform Resource Identifier [URI] which serves as areferenceto afile or to an
element/fragment within afile. See References and the <defs> element.

user coordinate system

In general, a coordinate system defines |locations and distances on the current canvas. The current

user coordinate system is the coordinate system that is currently active and which is used to
define how coordinates and lengths are located and computed, respectively, on the current
canvas. Seeinitial user coordinate system and Establishing A New User Coordinate System:

Transformations.

user space
A synonym for user coordinate system.

user units

A coordinate value or length expressed in user units represents a coordinate value or length in the
current user coordinate system. Thus, 10 user units represents a length of 10 unitsin the current

user coordinate system.
viewport
arectangular region within the current canvas onto which graphics elements are to be rendered.




See the discussion of the SV G document viewport in the chapter on Coordinate Systems,
Transformations and Units.

viewport coordinate system

In general, a coordinate system defines locations and distances on the current canvas. The

viewport coordinate system is the coordinate system that is active at the start of processing of an
<svg> element, before processing the optional viewBox attribute. In the case of an SVG
document that is embedded within a parent document which uses CSS to manage its layout, then
the viewport coordinate system will have the same orientation and lengths asin CSS, with the
origin at the top-left on the viewport. See Establishing theinitial viewport and Establishing a

New Viewport: the <svg> element within an SV G document.

viewport space
A synonym for viewport coordinate system.

viewport units

A coordinate value or length expressed in viewport units represents a coordinate value or length
in the viewport coordinate system. Thus, 10 viewport units represents alength of 10 unitsin the

viewport coordinate system.
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2 SVG Concepts
Explaining the name: SVG

SVG stands for Scalable Vector Graphics, an XML grammar for stylable graphics, usable asan XML
Namespace.

Scalable

To be scalable means to increase or decrease uniformly. In terms of graphics, scalable means not being
limited to asingle, fixed, pixel size. On the Web, scalable means that that a particular technology can
grow to alarge number of files, alarge number of users, awide variety of applications. SVG, being a
graphics technology for the Web, is scalable in both senses of the word.

SVG graphics are scalable to different display resolutions, so that for example printed output uses the
full resolution of the printer and can be displayed at the same size on screens of different resolutions.
The same SV G graphic can be placed at different sizes on the same Web page, and re-used at different
sizes on different pages. SV G graphics can be zoomed to see fine detail, or to aid those with low vision.

SV G graphics are scal able because they can be referenced or included inside other SV G graphics,
allowing a complex illustration to be built up in parts, perhaps by several people. The symbol, marker

and font capabilities promote re-use of graphical components, maximise the advantages of HTTP
cacheing and avoid the need for a centralised registry of approved symbols.

Vector

Vector graphics contain geometric objects such as lines and curves. This gives greater flexibility
compared to raster-only formats (such as PNG and JPEG) which have to store information for every
pixel of the graphic. Typically, vector formats can also integrate raster images and can combine them
with vector information such as clipping paths to produce a complete illustration; SV G is no exception.

Since all modern displays are raster-oriented, the difference between raster-only and vector graphics
comes down to where they are rasterised; client sidein the case of vector graphics, as opposed to aready
rasterised on the server. SV G gives control over the rasterisation process, for example to allow
anti-aliased artwork without the ugly aliasing typical of low quality vector implementations. SVG aso
provided client-side raster filter effects, so that moving to a vector format does not mean the loss of

popular effects such as soft drop shadows.

Graphics

Most existing XML grammars represent either textual information, or represent raw data such as
financial information. They typically provide only rudimentary graphical capabilities, often less capable
than the HTML <img> element. SV G fillsagap in the market by providing arich, structured description



of vector and mixed vector/raster graphics; it can be used standalone, or as an XML namespace with
other grammars.

XML

XML, aW3C Recommendation for structured information exchange, has become extremely popular and

is both widely and reliably implemented. By being written in XML, SV G builds on this strong
foundation and gains many advantages such as a sound basis for internationalisation, powerful
structuring capability, an object model, and so on. By building on existing, cleanly-implemented
specifications, XML-based grammars are open to implementation without a huge reverse engineering
effort.

Namespace

Itis certainly useful to have a standalone, SV G-only viewer. But SVG is aso intended to be used as one
component in amulti-namespace XML application. This multiplies the power of each of the namespaces
used, to allow innovative new content to be created. For example, SV G graphics may be included in a
document which uses any text-oriented XML namespace - including XHTML. A scientific document,
for example, might also use MathML for mathematics in the document. The combination of SVG and
SMIL leadsto interesting, time based, graphically rich presentations.

SVG isagood, genera-purpose component for any multi-namespace grammar that needs to use
graphics.

Stylable

The advantages of style sheetsin terms of presentational control, flexibility, faster download and
improved maintenance are now generally accepted, certainly for use with text. SV G extends this control
to the realm of graphics.

The combination of scripting, DOM and CSSis often termed "Dynamic HTML" and iswidely used for
animation, interactivity and presentational effects. SV G allows the same script-based manipulation of
the document tree and the style sheet.

Important SVG Concepts

Graphical Objects

With any XML grammar, consideration has to be given to what exactly is being modelled. For textual
formats, modelling istypically at the level of paragraphs and phrases, rather than individual nouns,
adverbs, or phonemes. Similarly, SVG models graphics at the level of graphical objects rather than
individual points.

SVG provides agenera path element, which can be used to create a huge variety of graphical objects,
and also provides common geometric objects such as rectangles and ellipses. These are convenient for
hand coding and may be used in the same ways as the more general path element. SVG providesfine
control over the coordinate system in which graphical objects are defined and the transformations that
may be applied during rendering.
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Symbols

It would have been possible to define some standard symbols that SVG would provide. But which ones?
There would always be additional symbols for electronics, cartography, flowcharts, that people would
need that were not provided until the "next version”. SV G allows users to create, re-use and share their
own symbols without requiring a centralised registry. Communities of users can create and refine the
symbols that they need, without having to ask a committee. Designers can be sure exactly of the
graphical appearance of the symbols they use and not have to worry about unsupported symbols.

Symbols may be used at different sizes and orientations, and can be restyled to fit in with the rest of the
graphical composition.

Raster Effects

Many existing Web graphics use the filtering operations found in paint packages to create blurs,
shadows, lighting effects and so on. With the client-side rasterisation used with vector formats, such
effects might be thought impossible. SV G allows the declarative specification of filters, either singly or
in combination, which can be applied on the client side when the SV G is rendered. These are specified
in such away that the graphics are still scalable and displayable at different resolutions.

Fonts

Graphically rich material is often highly dependent on the particular font used and the exact spacing of
the glyphs. In many cases, designers convert text to outlines to avoid any font substitution problems.
This means that the original text is not present and thus seachability and accessibility suffer. In response
to feedback from designers, SV G includes font elements so that both text and graphical appearance are
preserved.

Animation

Animation can be produced via script-based manipulation of the document, but scripts are difficult to
edit and interchange between authoring toolsis harder. Again in response to feedback from the design
community, SV G includes declarative animation elements which were designed collaboratively by the
SVG and SYMM working groups. This allows the animated effects common in existing Web graphics to
be expressed in SVG.
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3.1 Defining an SVG document: the <svg> element

3.1.1 Overview

An SV G document is contained within an <svg> element, which is required to be the outermost element in an SVG
document.

An SVG "document” can range from a single SV G graphics element such as a <rect> to a complex, deeply nested
collection of container elements and graphics elements. Also, an SV G document can be embedded inline as a

fragment within a parent document (an expectedly common situation within XML Web pages) or it can stand by
itself as a self-contained graphicsfile.

The following example shows a simple SVG document embedded as a fragment within a parent XML document.
Note the use of XML namespaces to indicate that the <svg> and <ellipse> elements belong to the SV G namespace:

<?xm version="1.0" standal one="yes" ?>
<parent xm ns="http://sonepl ace. org"
xm ns: svg="http://ww. w3. or g/ G aphi cs/ SVG@ SVG 19990812. dtd" >
<!-- parent stuff here -->
<svg: svg w dt h="5cnt hei ght="8cni >
<svg:ellipse rx="200" ry="130" />



</ svg: svg>
<l-- ... -->
</ parent >

Download this example

This example shows a slightly more complex (i.e., it contains multiple rectangles) stand-alone, self-contained SVG
document:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC//DTD SVG August 1999//EN'
"http://ww. w3. or g/ G aphi cs/ SV@ SVG 19990812. dtd" >
<svg wi dth="4in" hei ght="3in">
<desc>Four separate rectangles
</ desc>
<rect w dth="20" hei ght="60"/>
<rect wi dth="30" height="70"/>
<rect w dth="40" hei ght="80"/>
<rect w dth="50" hei ght="90"/>
</ svg>

Download this example

<svg> elements can appear in the middle of SV G documents. This is the mechanism by which SV G documents can
be embedded within other SV G documents.

Another use for <svg> elements within the middle of SV G documentsisto establish a new viewport and alter the
meaning of CSS unit specifiers. See Establishing a New Viewport: the <svg> element within an SV G document and

Redefining the meaning of CSS unit specifiers.

3.1.2 The <svg> element

<! ELEMENT svg (defs?,desc?,title?,
(path|text|rect|circle|ellipse|line|polyline|polygon|
use| i mage| svg| g| swi tch| a)*) >

<! ATTLI ST svg
xm ns CDATA #FI XED ' http://ww. w3. or g/ G aphi cs/ SVE SVG 19990812. dt d'
id I D # MPLI ED
xm : 1 ang NMTOKEN #!1 MPLI ED
xm : space (defaul t|preserve) #l MPLI ED
cl ass NMIOKENS #| MPLI ED
styl e CDATA #| MPLI ED
%gr aphi csEl enent Event s;
%docunent Event s;
systemrequired CDATA #| MPLI ED
x CDATA #l MPLI ED
y CDATA #l MPLI ED
wi dt h CDATA #REQUI RED
hei ght CDATA #REQUI RED
ref X CDATA #l MPLI ED
refY CDATA #| MPLI ED
vi ewBox CDATA #| MPLI ED
preserveAspect Rati o CDATA 'xM dYM d neet'’
al | owZoomAndPan (true | false) "true"
cont ent Scri pt Type CDATA #| MPLI ED >

Attribute definitions:
xmins [:prefix] = "resource-name”

Standard XML attribute for identifying an XML namespace. Refer to the "Namespacesin XML"
Recommendation [XML-NS].

id = "name"
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Standard XML attribute for assigning a unique name to an element. Refer to the the "Extensible Markup
Language (XML) 1.0" Recommendation [ XML 10].

xml:lang = "languagel D"
Standard XML attribute to specify the language (e.g., English) used in the contents and attribute values of
particular elements. Refer to the "Extensible Markup Language (XML) 1.0" Recommendation [ XML 10].
xml:space = "{default | preserve}"

Standard XML attribute to specify whether white space should be preserved in character data. The only
possible values are default and preserve. Refer to the "Extensible Markup Language (XML) 1.0"
Recommendation [ XML 10] and to the discussion white space handling in SVG.

X = "X-coordinate"

(Ignored for outermost <svg> elements.) The x-coordinate of one corner of the rectangular region into which
an embedded <svg> element should be placed. The default x-coordinate is zero. See Coordinate Systems,

Transformations and Units.

y = "y-coordinate"

(Ignored for outermost <svg> elements.) The y-coordinate of one corner of the rectangular region into which
an embedded <svg> element should be placed. The default y-coordinate is zero. See Coordinate Systems,

Transformations and Units.
width = "length"

For outermost <svg> elements, the intrinsic width of the SVG document, with length being any valid
expression for alength in SVG. For embedded <svg> elements, the width of the rectangular region into which

the <svg> element should be placed.
height = "length"

For outermost <svg> elements, the intrinsic height of the SV G document, with length being any valid
expression for alength in SVG. For embedded <svg> elements, the height of the rectangular region into

which the <svg> element should be placed.
refX ="x-coordinate"

When referenced in the context that requires a reference point (e.g., amotion path animation), the
x-coordinate of the reference point.

refY ="y-coordinate"

When referenced in the context that requires a reference point (e.g., amotion path animation), the
y-coordinate of the reference point.

Attributes defined el sewhere:

class, style, %ographicsElementEvents;, %odocumentEvents;, system-required, viewBox, preserveAspectRatio,
alowZoomAndPan, contentScriptType.

3.2 Grouping and Naming Collections of Drawing
Elements: the <g> element
3.2.1 Overview

The <g> element is the element for grouping and naming collections of drawing elements. If several drawing
elements share similar attributes, they can be collected together using a <g> element. For example:



<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC//DTD SVG August 1999//EN'
"http://ww. w3. or g/ G aphi cs/ SVE@ SVG 19990812. dtd" >
<svg wi dth="4in" hei ght="3in">
<desc>Two groups, each of two rectangles
</ desc>
<g style="fillcolor:red">
<rect x="100" y="100" wi dth="100" hei ght="100" />
<rect x="300" y="100" wi dth="100" hei ght="100" />
</ g>
<g style="fillcol or:blue">
<rect x="100" y="300" wi dth="100" hei ght="100" />
<rect x="300" y="300" w dth="100" hei ght="100" />
</ g>
</ svg>

Download this example

A group of drawing elements, aswell asindividual objects, can be given a name. Named groups are needed for
several purposes such as animation and re-usabl e objects. The following example organizes the drawing elements
into two groups and assigns a name to each group:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG August 1999//EN'
"http://ww. w3. or g/ G aphi cs/ SVG@ SVG 19990812. dtd" >
<svg wi dth="4in" height="3in">
<desc>Two naned groups
</ desc>
<g i d="OBJECT1">
<rect x="100" y="100" w dt h="100" hei ght="100" />
</ g>
<g id="OBJECT2">
<circle cx="150" cy="300" r="25" />
</ g>
</ svg>

Download this example

A <g> element can contain other <g> elements nested within it, to an arbitrary depth. Thus, the following isvalid
SVG:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLI C "-//WBC// DTD SVG August 1999//EN'
"http://ww. w3. or g/ G aphi cs/ SVG@ SVG 19990812. dtd" >
<svg wi dth="4in" height="3in">
<desc>G oups can nest
</ desc>
<g>
<g>
<g>
</ g>
</ g>
</ g>
</ svg>

Download this example

Any drawing element that is not contained within a<g> istreated (at least conceptually) asif it wereinitsown
group.

3.2.2 The <g> element
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<! ELEMENT g (defs?,desc?,title?,
(path|text|rect|circle|ellipse|line|polyline|polygon|

use| i mage| svg| g| swi t ch| a|
ani mat e| ani mat eTr ansf or n} ani mat eCol or) *) >

<I ATTLIST g
id I D # MPLIED
xm : 1 ang NMIOKEN #1 MPLI ED
xm : space (defaul t|preserve) #l MPLI ED
cl ass NMIOKENS #| MPLI ED
styl e CDATA #| MPLI ED
transf or m CDATA #| MPLI ED
%r aphi csEl enent Event s;
systemrequired CDATA #l MPLI ED>

Attributes defined elsewhere:
id, xml:lang, xml:space, class, style, transform, %graphicsElementEvents;, system-required.

3.3 References and the <defs> element

3.3.1 Overview

SV G makes extensive use of URI references [URI] to other objects. For example, to fill arectangle with alinear
gradient, you first define a <linearGradient> element and giveit an ID, asin:

<linearGadient id="MyG adient"> ..</linearG adient>

Y ou then reference the linear gradient as the value of the 'fill' property for the rectangle, asin:
<rect style="fill:url(#WGadient)"/>

In SVG, among the facilities that allow URI references are:
« the <use> element
« the <image> element
« the'clip-path’ property
« the'mask’ property
« the'fill' property
« the'stroke' property
« the 'marker','marker-start',’ marker-mid' and 'marker-end properties

« the <textpath> element

« the <tspan> element

« the <felmage> element

« the <a> element

« the <animate> element

« the <animateMotion> element

o the <animateTransform> element

« the <animateColor> element
« the <animateFlipbookVaue> element




o the <script> element

URI references are defined in either of the following forms:

<URI -reference> = [ <absoluteURI > | <relativeURI> ] [ "#" <elenentl|D> ] - or-
<URI -reference> = [ <absoluteURI > | <relativeURI> ] [ "#xptr(id(" <elementID> "))" ]

where <element| D> isthe ID of the referenced element.

(Note that the two forms above (i.e., #<elementl D> and #xptr(id(<elementl D>))) are formulated in syntaxes
compatible with "XML Pointer Language (XPointer)" [ XPTR]. These two formulations of URI references are the

only XPointer formulations that are required in SV G 1.0 user agents.)

SV G supports two types of URI references:

« local URI references, where the URI references does not contain an <absoluteURI> or <relativeURI> and thus
only contains a fragment identifier (i.e., #<elementlD> or #id(<elementID>)

« non-local URI references, where the URI references does contain an <absoluteURI> or <relativeURI>

The following rules apply to the processing of URI references:

« All URI referencesto SVG elements (local or non-local) must be to elements which are immediate children of
a <defs> element. References to elements which are not immediate children of a <defs> element should be
treated asinvalid references. (This requirement alows SV G user agents to potentially perform optimizations
because only those elements defined in a <defs> element need to be retained as the remainder of the document

is processed.)
« All local URI references must be to elements defined earlier in the document. Local URI references to
elements later in the document (i.e., forward references) should treated asinvalid references.

« URI referencesto e ements that don't exist should be treated as invalid references.

» URI referencesto elements which are inappropriate targets for the given reference should be treated asinvalid
references. For example, the 'clip-path' property can only refer to <clipPath> elements. The property setting
clip-path:url (#MyElement) is an invalid reference if the referenced element is not a <clipPath>.

Invalid references should be treated as if no value were provided for the referencing attribute or property. For
example, if there is no element with ID "BogusReference" in the current document, then fill="url (#BogusReference)"
would represent an invalid reference. In cases like this, the element should be processed asif no 'fill' property were
provided. In those cases where alist of property values are possible and one of the property valuesis an undefined
reference, then the list will be processed asif the invalid reference were removed from the list.

3.3.2 URI reference attributes

xm ns: xl i nk CDATA #FI XED "http://ww. w3. or g/ XM/ XLi nk/ 0. 9"
xlink:type (sinple|extended|locator|arc) #FIXED "sinple"
xlink:role CDATA #l MPLI ED

xlink:title CDATA #l MPLI ED

xlink: show (new parsed|replace) #FIXED ' parsed’
xlink:actuate (user|auto) #FIXED 'auto'

xlink: href CDATA #REQUI RED

xmlns [:prefix] = "resource-name"

Standard XML attribute for identifying an XML namespace. This attribute makes the XLink [XLink]

namespace available to the current element. Refer to the "Namespacesin XML" Recommendation
[XML-NS].

xlink:type = 'ssmple’
Identifies the type of XLink being used. For hyperlinksin SV G, only simple links are available. Refer to the



"XML Linking Language (XLink)" [XLink].
xlink:role = '<string>"

A generic string used to describe the function of the link's content. Refer to the " XML Linking Language
(XLink)" [XLink].

xlink:title = '<string>'
Human-readabl e text describing the link. Refer to the " XML Linking Language (XLink)" [ XLink].
xlink:show = 'parsed'

Indicates that upon activation of the link the contents of the referenced object are incorporated appropriately
into the current SVG document. Refer to the "XML Linking Language (XLink)" [XLink].

xlink:actuate = 'auto'

Indicates that the contents of the referenced object are incorporated into the current document automatically
(i.e., without user action). Refer to the"XML Linking Language (XLink)" [ XLink].

xlink:href = "<URI-reference>"

The location of the referenced object, expressed as a <URI-reference>. Refer to the "XML Linking Language
(XLink)" [XLink].

3.3.3 The <defs> element

The <defs> element is used to identify those objects which will be referenced by other objects later in the document.
It isaregquirement that all referenced objects be defined within a <defs> element. (See References and the <defs>

element.)

The child e ements within a <defs> element are not drawn.

<! ELEMENT defs (script]|style|synbol | marker|clipPath| mask]|
linearG adient|radial Gadient|pattern|filter|cursor]|font]
ani_mat e| ani mat eMot i on| ani mat eTr ansf or n ani mat eCol or | ani mat eFl i pbook|
path|text|rect|circle|ellipse|line|polyline|polygon|
use|image| svg| g| switch)* >

<! ATTLI ST defs
id | D #l MPLI ED
xm : | ang NMIOKEN #| MPLI ED
xm : space (defaul t|preserve) #l MPLI ED
cl ass NMICKENS #| MPLI ED
styl e CDATA #l| MPLI ED>

Attributes defined €l sewhere:
id, xml:lang, xml:space, class, style.

To provide some SV G user agents with an opportunity to implement efficient implementations in streaming
environments, creators of SVG documents are encouraged to place al elements which are targets of local URI
references within a <defs> element which isa direct child of one of the ancestors of the referencing element. For
example:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG August 1999//EN' "http://ww. w3. or g/ G aphi cs/ SVG@ SVG 19990812. dt d" >
<svg wi dt h="4in" hei ght="3in">
<desc>Local URI references within ancestor's <defs> el enent. </ desc>
<def s>
<l inear Gradi ent id="G adient01">
<stop offset="30% style="col or:#39F"/>
</linear G adi ent >
</ def s>
<g>



<g>
<rect x="0% y="0% w dth="100% height="100%
style="fill:url (#G adient01)" />
</ g>
</ g>
</ svg>

Download this example

In the document above, the linear gradient is defined within a <defs> element which is the direct child of the <svg>
element, which in turn is an ancestor of the <rect> element which references the linear gradient. Thus, the above
document conforms to the guideline.

3.4 The <desc> and <title> elements

Each container element or graphics element in an SV G drawing can supply a <desc> and/or a <title> description
string where the description is text-only. These description strings provide information about the graphicsto visually
impaired users. User agents which can process SV G in most cases will ignore the description strings (except that the
<title> might be used to provide atooltip).

Thefollowing is an example. In typical operation, the SVG user agent would ignore (i.e., not display) the <desc>
element and the <title> elements and would render the remaining contents of the <g> element.

If this file were processed by an older browser (i.e., abrowser that doesn't have SV G support), then the browser
would treat the fileasHTML. All SVG elements would not be recognized and therefore ignored. The browser would
render al character data (including any character data within <desc> and <title> elements) within the current text
region using current text styling parameters.

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg SYSTEM "htt p://ww. w3. or g/ G- aphi cs/ SVE SVG 19990812. dt d" >
<svg wi dt h="4in" hei ght="3in">
<g>
<title>
Conpany sal es by region
</title>
<desc>
This is a bar chart which shows
conpany sal es by region.
</ desc>
<l-- Bar chart defined as vector data -->
</ g>
</ svg>

Download this example

Description and title elements can contain marked-up text from other namespaces. Here is an example:

<?xm version="1.0" standal one="yes" ?>
<svg wi dt h="4in" hei ght="3in"
xm ns="http://ww. w3. or g/ G aphi cs/ SVG@ SVG 19990812. dt d" >
<desc xm ns: nydoc="http://foo.org/ nydoc">
<nydoc:title>This is an exanple SVG file</nydoc:title>
<mydoc: par a>The gl obal description uses markup fromthe
<mydoc: enmph>nydoc</ mydoc: enph> namespace. </ nydoc: par a>
</ desc>
<g>
<l-- the picture goes here -->
</ g>
</ svg>

Download this example
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3.5 The <symbol> element

The <symbol> element is used to define graphical objects which are meant for any of the following uses:
« A template object which will be used (i.e., instantiated) multiple times within a given document
« A member of astandard drawing symbol library that may be referenced by many different SV G documents

» Thedefinition of agraphic to use as a custom glyph within a <text> element (e.g., generalize "text-on-a-path”
to "SVG-on-a-path")

« Definition of a sprite for an animation

Closely related to the <symbol> element are the <marker> and <pattern> elements.

<! ELEMENT synbol (defs?,desc? title?,
(path|text|rect|circle|ellipse|line|polyline|polygon|
use| i mage| svg| g| swi tch| a|
ani mat e| ani mat eTr ansf or nj ani mat eCol or) *) >

<I ATTLI ST synbol
id I D #l MPLI ED
xm : | ang NMIOKEN #| MPLI ED
xm : space (defaul t|preserve) #l MPLI ED
cl ass NMIOKENS #| MPLI ED
styl e CDATA #l MPLI ED
ref X CDATA #l MPLI ED
ref Y CDATA #l MPLI ED
vi ewBox CDATA #l VPLI ED
preserveAspect Rati o CDATA 'xM dYM d neet' >

Attributes defined elsewhere:
id, xml:lang, xml:space, class, style, refX, refY, viewBox, preserveAspectRatio.

3.6 The <use> element

Any <svg>, <symbol>, <g>, or graphics element that is a child of a <defs> element and has been assigned an ID is
potentially atemplate object that can be re-used (i.e., "instanced") anywhere in the SV G document via a <use>
element. The <use> element references another element and indicates that the graphical contents of that element
should be included/drawn at that given point in the document.

The <use> element can reference either:
« an element within the same SV G document whose immediate ancestor is a <defs> element
« an element within adifferent SV G document whose immediate ancestor is a <defs> element

Unlike <image>, the <use> element cannot reference entire files.

In the example below, the first <g> element has inline content. After this comes a <use> element whose href value
indicates which graphics element should be included/rendered at that point in the document. Finally, the second <g>
element has both inline and referenced content. In this case, the referenced content will draw first, followed by the
inline content.

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG August 1999//EN'
"http://ww. w3. or g/ G aphi cs/ SVE SVG 19990812. dt d" >
<svg wi dt h="4in" hei ght="3in">
<def s>



<synbol id="Tenpl at eCbj ect 01" >

<!-- synmbol definition here -->
</ synbol >
</ def s>

<desc>Exanpl es of inline and referenced content
</ desc>

<l-- <g> with inline content -->
<g>

<I-- Inline content goes here -->
</ g>

<!-- referenced content -->
<use xlink: href="#Tenpl at eCbj ect 01" />

<!-- <g> with both referenced and inline content -->
<g>
<use xl|ink: href="#Tenpl at e(vj ect 01" />
<I-- Inline content goes here -->
</ g>
</ svg>

Download this example

The <use> element has optional attributes x, y, width and height which are used to map the graphical contents of the
referenced element onto a rectangular region within the current coordinate system.

The effect of a<use> element isasif the contents of the referenced element were deeply cloned into a separate
non-exposed DOM tree which had the <use> element asits parent and all of the <use> element's ancestors asiits
higher-level ancestors. Because the cloned DOM tree is non-exposed, the SV G Document Object Model (DOM) only
contains the <use> element and its attributes. The SVG DOM does not show the referenced element's contents as
children of <use> element.

Property inheritance, however, works as if the referenced element had been textually included as a deeply cloned
child of the <use> element. The referenced element inherits properties from the <use> element and the <use>
element's ancestors. An instance of areferenced element does not inherit properties from its original parents.

The following example illustrates property inheritance with the <use> element:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG August 1999//EN'
“http://ww. w3. or g/ G aphi cs/ SVG@ SVG 19990812. dtd" >
<svg wi dth="4in" height="3in">
<defs styl e="stroke: green">

<l-- Note that parent's stroke:green will be ignored below -->
<circle id="Tenpl at eCbj ect 02" cx="50" cy="50" r="30" style="fill:red" />
</ def s>

<desc>Exanpl es of <use> property inheritance

</ desc>

<g style="fill:yell ow stroke: bl ue" >
<!-- Draws a circle with fill:red and stroke: blue. -->
<l-- Note that the referenced el ement specifies fill:red,

whi ch takes precedence over the inherited fill:yellow -->

<use xl|ink: href="#Tenpl at e(vj ect 02" />

</ g>

</ svg>

Download this example

In the example above, property inheritance for <use> element shown aboveisasif the <use> element were replaced a
container object which contents are the referenced element:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC//DTD SVG August 1999//EN'
"http://ww. w3. or g/ G aphi cs/ SVG@ SVG 19990812. dtd" >
<svg wi dth="4in" hei ght="3in">
<defs styl e="stroke: green">
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<I-- Note that parent's stroke:green will be ignored bel ow -->
<circle id="Tenpl at eCbj ect 02" cx="50" cy="50" r="30" style="fill:red" />
</ def s>

<desc>Exanpl es of <use> property inheritance

</ desc>
<g style="fill:yellow stroke: blue" >
<!-- Draws a circle with fill:red and stroke: blue. -->
<I-- Note that the referenced el ement specifies fill:red,
whi ch takes precedence over the inherited fill:yellow -->
<g>
<circle cx="50" cy="50" r="30" style="fill:red" />
</ g>
</ g>
</ svg>

Download this example

<! ELEMENT use (desc?,title?, (ani mate|ani mat eTr ansfornj ani mateCol or)*) >
<! ATTLI ST use

id | D #l MPLI ED

xm : lang NMIOKEN #| MPLI ED

xm : space (defaul t|preserve) #l MPLI ED

cl ass NMIOKENS #| MPLI ED

styl e CDATA #| MPLI ED

transf orm CDATA #| MPLI ED

%gr aphi csEl enent Event s;

systemrequired CDATA #l MPLI ED

x CDATA #| MPLI ED

y CDATA #| MPLI ED

wi dt h CDATA #l MPLI ED

hei ght CDATA #| MPLI ED

xm ns: xl i nk CDATA #FI XED "http://wwmv. w3. or g/ XM/ XLi nk/ 0. 9"

xlink:type (sinple|extended|locator|arc) #FI XED "sinple"

xlink:rol e CDATA #| MPLI ED

xlink:title CDATA #l MPLI ED

xlink: show (new parsed]| repl ace) #FI XED ' parsed'

xlink:actuate (user|auto) #FIXED 'auto'

xlink: href CDATA #REQUI RED >

Attribute definitions:
X = "x-coordinate"

The x-coordinate of one corner of the rectangular region into which the referenced element should be placed.
The default x-coordinate is zero. See Coordinate Systems, Transformations and Units. (??? Needs to be

expanded to take care of referencing graphics elements.)

y ="y-coordinate"

The y-coordinate of one corner of the rectangular region into which the referenced element should be placed.
The default y-coordinate is zero. See Coordinate Systems, Transformations and Units. (??? Needs to be

expanded to take care of referencing graphics elements.)
width = "length"

The width of the rectangular region into which the referenced element should be placed. (??? Default value?)
(??? Needs to be expanded to take care of referencing graphics elements.)

height = "length"

The height of the rectangular region into which the referenced element should be placed. (?7?? Default value?)
(??? Needs to be expanded to take care of referencing graphics elements.)

href = "uri-reference"
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A URI reference to an element/fragment within an SVG document.

Attributes defined el sewhere:

id, xml:lang, xml:space, class, style, transform, %graphicsElementEvents;, system-required, xmins:xlink,
xlink:type, xlink:role, xlink:title, xlink:show, xlink:actuate.

3.7 The <image> element

The <image> element indicates that the contents of a complete file should be rendered into a given rectangle within
the current user coordinate system. The <image> element can refer to raster image files such as PNG or JPEG or to
fileswith MIME type of "image/svg". Conforming SV G viewers need to support at least PNG, JPEG and SVG
format files.

Unlike <use>, the <image> element cannot reference elements within an SVGfile.

<! ELEMENT inmage (desc?,title?, (aninate|ani mateTransform*) >
<! ATTLI ST inmage

id I D #l MPLI ED

xm : | ang NMIOKEN #| MPLI ED

xm : space (defaul t|preserve) #l MPLI ED

cl ass NMIOKENS #| MPLI ED

styl e CDATA #l MPLI ED

transf orm CDATA #l MPLI ED

%gr aphi csEl enent Event s;

systemrequired CDATA #l MPLI ED

x CDATA #l MPLI ED

y CDATA #| MPLI ED

wi dt h CDATA #REQUI RED

hei ght CDATA #REQUI RED

xm ns: xl i nk CDATA #FI XED "htt p://ww. w3. or g/ XM/ XLi nk/ 0. 9"

xlink:type (sinple|extended|!locator|arc) #FIXED "sinple"

xlink:rol e CDATA #l MPLI ED

xlink:title CDATA #l MPLI ED

xl i nk: show (new parsed|repl ace) #FIXED ' parsed’

xlink:actuate (user|auto) #FIXED 'auto'

xlink: href CDATA #REQUI RED >

Attribute definitions:
X = "x-coordinate"

The x-coordinate of one corner of the rectangular region into which the referenced document should be
placed. The default x-coordinate is zero. See Coordinate Systems, Transformations and Units. (??? Needs to

be expanded to take care of referencing graphics elements.)
y ="y-coordinate"

The y-coordinate of one corner of the rectangular region into which the referenced document should be
placed. The default y-coordinate is zero. See Coordinate Systems, Transformations and Units. (??? Needsto

be expanded to take care of referencing graphics elements.)
width = "length"

The width of the rectangular region into which the referenced document should be placed.
height = "length”

The height of the rectangular region into which the referenced document should be placed.



href = "uri-reference"
A URI reference.

Attributes defined el sewhere:

id, xml:lang, xml:space, class, style, transform, %graphi csElementEvents;, xmlns:xlink, xlink:type, xlink:role,
xlink:title, xlink:show, xlink:actuate.

A valid example:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLI C "-//WBC// DTD SVG August 1999//EN'
"http://ww. w3. or g/ G aphi cs/ SVG@ SVG 19990812. dtd" >
<svg wi dth="4in" height="3in">
<desc>This graphic links to an external inage
</ desc>
<i mage x="200" y="200" wi dth"100px" hei ght="100px"
x| i nk: href =" nyi mage. png" >
<title>My inage</title>
</ i mage>
</ svg>

Download this example

A well-formed example:

<?xm version="1.0" standal one="yes" ?>
<svg wi dt h="4in" hei ght="3in"
xm ns="http://ww. w3. or g/ G aphi cs/ SV@ SVG 19990812. dtd' >
<desc>This links to an external inmage
</ desc>
<i mage x="200" y="200" wi dth"100px" hei ght="100px"
x| i nk: type="si npl e" xlink:show="repl ace" xlink:actuate="user"
x| i nk: href =" nyi mage. png" >
<title>My inage</title>
</i mage>
</ svg>

Download this example



file:///d|/jon/svgspec/samples/image-valid.xml
file:///d|/jon/svgspec/samples/image-wf.xml
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4 SVG Rendering Model

Contents

e 4.1 Introduction

e 4.2 The painters model
e 4.3 Rendering Order

e 4.4 Grouping
e 4.5 Types of graphics elements

o 4.5.1 Painting shapes and text

o 4.5.2 Painting raster images

¢ 4.6 Filtering painted regions

o 4.7 Clipping, masking and object opacity

e 4.8 Parent Compositing

4.1 Introduction

Implementations of SV G are expected to behave as though they implement arendering (or imaging)
model corresponding to the one described in this chapter. A real implementation is not required to
implement the model in thisway, but the result on any device supported by the implementation should
match that described by this model.

The appendix on conformance requirements describes the extent to which an actual implementation may

deviate from this description. In practice an actual implementation will deviate slightly because of
limitations of the output device (e.g. only alimited range of colors may be supported) and because of
practical limitationsin implementing a precise mathematical model (e.g. for realistic performance curves
are approximated by straight lines, the approximation need only be sufficiently precise to match the
conformance requirements.)

4.2 The painters model

SVG uses a"painters model” of rendering. Paint is applied in successive operations to the output device

such that each operation paints over some area of the output device. When the area overlaps a previously
painted area the new paint partially or completely obscures the old. When the paint is not completely



opague the result on the output device is defined by the (mathematical) rules for compositing described
under Simple Alpha Blending.

4.3 Rendering Order

Elementsin an SVG document have an implicit drawing order, with the first elementsin the SVG
document getting "painted” first. Subsequent elements are painted on top of previously painted
elements.

4.4 Grouping

Grouping elements such as the <g> have the effect of producing atemporary separate canvas onto which

child elements are painted. Upon the completion of the group, the effect isasif the group's canvasis
painted onto the ancestors canvas using the standard rendering rules for individual graphic objects.

4.5 Types of graphics elements

SV G supports three fundamental types of graphics elements that can be rendered onto the canvas:

« Shapes, which represent some combination of straight line and curves

« Text, which represents some combination of character glyphs

« Raster images, which represent an array of values that specify the paint color and opacity (often
termed alpha) at a series of points on arectangular grid. (SV G requires support for specified
raster image formats under conformance requirements.)

4.5.1 Painting shapes and text

Shapes and text can befilled (i.e., apply paint to the interior of the shape) and stroked (i.e., apply paint

along the outline of the shape). A stroke operation is centered on the outline of the object; thus, in effect,
half of the paint falls on the interior of the shape and half of the paint falls outside of the shape.

For certain types of shapes, marker symbols (which themselves can consist of any combination of
shapes, text and images) can be drawn at selected vertices. Marker symbols are not applicable to text.

Thefill is painted first, then the stroke, and then the marker symbols.

Each fill and stroke operation has its own opacity settings; thus, you can fill and/or stroke a shape with a
semi-transparently drawn solid color, with different opacity values for the fill and stroke operations.

Thefill and stroke operations are entirely independent painting operations; thus, if you both fill and
stroke a shape, half of the stroke will be painted on top of part of thefill.

SV G supports the following built-in types of paint which can be used in fill and stroke operations:
« Solid color
« Gradients (linear and radial)
o Patterns



4.5.2 Painting raster images

When araster image is rendered, the original samples are "resampled" using standard algorithms to
produce samples at the positions required on the output device. Resampling requirements are discussed
under conformance requirements.

4.6 Filtering painted regions

SV G dlows any painting operation to be filtered. (See Filter Effects)
In this case the result must be as though the paint operations had been applied to an intermediate canvas,

of asize determined by the rules given in Filter Effects then filtered by the processes defined in Filter
Effects.

4.7 Clipping, masking and object opacity

SVG dlows any painting operation to be limited to a sub-region of the output device by clipping and
masking. Thisis described in Clipping, Masking and Compositing

Clipping uses a path to define aregion of the output device to which paint may be applied. Any painting
operation executed within the scope of the clipping must be rendered such that only those parts of the
device that fall within the clipping region are affected by the painting operation. "Within" is defined by
the same rules used to determine the interior of a path for painting.

Masking uses the apha channel or color information in areferenced SVG element to restrict the painting
operation. In this case the opacity information within the alpha channel is used to define the region to
which paint may be applied - any region of the output device that, after resampling the alpha channel
appropriately, has a zero opacity must not be affected by the paint operation. All other regions
composite the paint from the paint operation onto the the output device using the algorithms described in
Clipping, Masking and Compositing.

A supplemental masking operation may also be specified by applying a"global" opacity to a set of
rendering operations. In this case the mask defines an infinite alpha channel with a single opacity. (See
‘opacity’ property.)

In all cases the SV G implementation must behave as though all painting and filtering performed within
the clip or masksis donefirst to an intermediate (imaginary) canvas then filtered through the clip area or
masks. Thusif an area of the output device is painted with a group opacity of 50% using opaque red
paint followed by opague green paint the result is as though it had been painted with just 50% opaque
green paint. Thisis because the opagque green paint completely obscures the red paint on the
intermediate canvas before the intermediate as awhole is rendered onto the output device.



4.8 Parent Compositing

SV G documents can be semi-opaque. In many environments (e.g., web browsers), the SVG document
has afinal compositing step where the document as awhole is blended translucently into the background
canvas.
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5 Clipping, Masking and Compositing

Contents

e 5.1 Introduction

e 5.2 Simple Alpha Blending/Compositing
e 5.3 Clipping paths

« 5.4 Masking
o 5.5 0Object And Group Opacity: the 'opacity' Property

5.1 Introduction

SV G supports the following clipping/masking features:

« clipping paths, which uses any combination of <path>, <text> and basic shapes to serve as the
outline of a(in the absense of antialiasing) 1-bit mask, where everything on the "inside" of the
outline is allowed to show through but everything on the outside is masked out

« masks, which are container elements which can contain graphics elements or other container

elements which define a set of graphicsthat isto be used as a semi-transparent mask for
compositing foreground objects into the current background.

One key distinction between a clipping path and amask is that clipping paths are hard masks (i.e., the
silhouette consists of either fully opaque pixels or fully transparent pixels, with the possible exception of
antialiasing along the edge of the silhouette) whereas masks consist of an image where each pixel value
indicates the degree of transparency vs. opacity. In amask, each pixel value can range from fully
transparent to fully opagque.

SV G supports only simple a pha blending compositing (see Simple Alpha Blending/Compositing).

(Insert drawings showing a clipping path, a grayscale imagemask, simple alpha blending and more
complex blending.)



5.2 Simple Alpha Blending/Compositing

[Insert discussion about color spaces and compositing techniques.]

Itislikely that our default compositing colorspace will be linearized-sRGB, where it is linearized with
respect to light energy. Any colors specified in SRGB would be composited after linearizing with the
formula (alpha* src"2.2 + (1-alpha)* dst"2.2)N(1/2.2).

5.3 Clipping paths

The clipping path restricts the region to which paint can be applied. Conceptually, any parts of the
drawing that lie outside of the region bounded by the currently active clipping path are not drawn. A
clipping path can be thought of as a 1-bit mask.

A clipping path is defined with a <clipPath> element. A clipping path is used/referenced using the
‘clip-path’ property.

A <clipPath> element can contain <path> elements, <text> elements, other vector graphic shapes (such
as <circle>) or a<use> element. If a<use> element isachild of a <clipPath> element, it must directly

reference path, text or vector graphic shape elements. Indirect references are an error and are processed
asif the <use> element were not present. The silhouettes of the child elements are logically OR'd
together to create a single silhouette which is then used to restrict the region onto which paint can be

applied.

If the 'clip-path’ property references a non-existent object or if the referenced object is not a <clipPath>
element, then the 'clip-path’ property will be ignored.

For a given drawing element, the actual clipping path used will be the intersection of its specified
clip-path with the clipping paths of all its ancestors.

(There will be amechanism for ensuring that an initial clipping path is set to the bounds of the entire
viewport into which the SVG is being drawn. The working group is also investigating ways to allow an
SVG drawing to draw outside of the initial viewport [i.e., initia clipping path goes beyond the bounds of
theinitial viewport].)

<!l ELEMENT clipPath (desc?,title?,
(path|text|rect|circle|ellipse|line|polyline|polygon|
use)*) >

<I ATTLI ST clipPath
id I D #l MPLI ED
xm : 1 ang NMIOKEN #l MPLI ED
xm : space (defaul t|preserve) #l MPLIED
cl ass NMIOKENS #l MPLI ED
styl e CDATA #l MPLI ED >

Attributes defined elsewhere:
id, xml:lang, xml:space, class, style.




‘clip-path’

Value: <uri> | none

Initial: The bounds of the viewport (see ???link to viewport).
Appliesto: &l elements

Inherited: no

Percentages: N/A

Media: visual

<uri>

A URI reference to another graphical object within the same SV G document which will be used
asthe clipping path.

‘clip-rule
Value: evenodd | nonzero | inherit
Initial: evenodd
Appliesto:  all elements
Inherited: yes
Percentages: N/A
Media: visual
evenodd
(??? Need detailed description plus drawings)
nonzero

(??? Need detailed description plus drawings)

5.4 Masking

In SVG, you can specify that any other graphics object or <g> element can be used as an apha mask for
compositing the current object into the background.

A mask is defined with a <mask> element. A mask is used/referenced using the 'mask’ property.
A <mask> can contain any graphical elements or grouping elements such as a <g>.

If the 'mask’ property references a non-existent object or if the referenced object is not a <mask>
element, then the 'mask’ property will be ignored.

The effect isasif the child elements of the <mask> are rendered into an offscreen image. Any graphical
object which uses/references the given <mask> element will be painted onto the background through the
mask, thus completely or partially masking out parts of the graphical object.

The following processing rules apply:

« If the child elements of the <mask> define a one-channel image, then use that channel as the
mask.

« If the child elements of the <mask> define athree-channel RGB image, then use the luminance
from the image as the mask, where the luminance is calculated using the following formula:
1.0-(.2126*R"2. 2+, 7152*Q3*2. 2+. 0722*B"2. 2).

« If the child elements of the <mask> define afour-channel RGBA image, then use the apha



channel as the mask.

Note that SV G <path>'s, shapes (e.g., <circle>) and <text> are all treated as four-channel RGBA images
for the purposes of masking operations.

In the following example, an image is used to mask a rectangle:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC/ / DTD SVG August 1999//EN'
"http://ww wW3. or g/ G aphi cs/ SVE SVG 19990812. dt d" >
<svg wi dt h="4in" hei ght="3in">
<desc>Exanpl e of using a mask
</ desc>
<g>
<def s>
<mask id="MMask">
<i mage xlink: href="transp. png" />
</ mask>
</ def s>
<rect style="nmask: url (#WMask)" wi dth="12.5" hei ght="30" />
</ g>
</ svg>

Download this example

A <mask> element can define aregion on the canvas for the mask using the following attributes:

<! ELEMENT mask (defs?,desc? title?,
(path|text|rect|circle|ellipse|line|polyline|polygon|

use| i mage| svg| g| swi t ch| a|
ani mat e) *) >

<! ATTLI ST mask
id ID #l MPLI ED
xm : 1 ang NMIOKEN #l MPLI ED
xm : space (defaul t|preserve) #l MPLIED
cl ass NMIOKENS #| MPLI ED
styl e CDATA #l MPLI ED
maskUnits (user Space | object Boundi ngBox) "user Space”
x CDATA #l MPLI ED
y CDATA #l MPLI ED
wi dt h CDATA #| MPLI ED
hei ght CDATA #| MPLI ED >

Attribute definitions:
maskUnits = "user Space | objectBoundingBox"

Defines the coordinate system for attributes x, y, width, height. If maskUnits="userSpace" (the
default), x, y, width, height represent values in the current user coordinate system in place at the
time when the <mask> element is defined. If maskUnits="objectBoundingBox", then X, y, width,
height represent values in an abstract coordinate system where (0,0) is the (minx,miny) in user
space of the tight bounding box of the object referencing the mask, and (1,1) is the (maxx,maxy)
corner of the bounding box. (Note: the bounding box represents the maximum extent of the
shape of the object in X and Y with respect to the user coordinate system of the object exclusive
of stroke-width.)


file:///d|/jon/svgspec/samples/mask.xml

X = "x-coordinate"

The x-coordinate of one corner of the rectangle for the largest possible offscreen buffer, where
the values are either relative to the current user coordinate system (if maskUnits="userSpace") or
relative to the current object (if maskUnits="objectBoundingBox"). Note that the clipping path
used to render any graphics within the mask will consists of the intersection of the current
clipping path associated with the given object and the rectangle defined by x, y, width, height.
The default value for x is 0%.

y ="y-coordinate"

The y-coordinate of one corner of the rectangle for the largest possible offscreen buffer. The
default value for y is 0%.

width = "length"

The width of the largest possible offscreen buffer, where the values are either relative to the
current user coordinate system (if maskUnits="userSpace") or relative to the current object (if
maskUnits="objectBoundingBox"). Note that the clipping path used to render any graphics
within the mask will consists of the intersection of the current clipping path associated with the
given object and the rectangle defined by X, y, width, height. The default value for width is
100%.

height = "length”

The height of the largest possible offscreen buffer. The default value for height is 100%.

Attributes defined elsewhere:
id, xml:lang, xml:space, class, style.

The following is a description of the 'mask’ property.

Imayl
Value: <uri> | none
Initial: none
Appliesto:  all elements
Inherited: no
Percentages. N/A
Media: visual

<uri>

A URI reference to another graphical object which will be used as the mask.

5.5 Object And Group Opacity: the 'opacity"
Property

There are several opacity properties within SVG:
« Fill opacity
« Stroke opacity
« Gradient stop opacity

« Object/group opacity (described here)



Except for object/group opacity (described just below), al other opacity properties areinvolved in
intermediate rendering operations. Object/group opacity can be thought of conceptually as a
postprocessing operation. Conceptually, after the object/group is rendered into an RGBA offscreen
image, the object/group opacity setting specifies how to blend the offscreen image into the current
background.

‘opacity’
Value: <alphavalue> | <pct>
Initial: 100%
Appliesto:  al elements
Inherited: no
Percentages. Yes, relative to the current viewport
Media: visual
<aphavalue>

The uniform opacity setting to be applied across an entire object expressed as an <number>
between 0 and 1. If the object is a<g>, then the effect is as if the contents of the <g> were
blended against the current background using a mask where the value of each pixel of the mask
is <alphavalue>.

<pct>

The uniform opacity setting to be applied across an entire object expressed as a percentage
(100% means fully opaque). If the object is a<g>, then the effect is asif the contents of the <g>
were blended against the current background using a mask where the value of each pixel of the
mask is <pct>* 100.



previous next contents properties index

6 Styling and CSS

Contents

o 6.1 SVG'sUse of Cascading Style Sheets

» 6.2 Referencing External Style Sheets

o 6.3 The <style> element

o 6.4 The class attribute

o 6.5 The style attribute

« 6.6 Cascading and Inheritance of CSS Properties
» 6.7 The Scope/Range of CSS Styles

« 6.8 The'display' property

o 6.9 'overflow' and 'clip' properties
e 6.10 Default styles sheet for SVG

6.1 SVG's Use of Cascading Style Sheets

As much as possible, SV G conformsto and leverages the "Cascading Style Sheets (CSS) level 2"
Recommendation [CSS2].

SV G uses CSS properties to describe many of its document parameters. In particular, SVG uses CSS
properties for the following:

« Parameters which are clearly visual in nature and thus lend themselves to styling. Examples
include all attributes that define how an object is"painted" such asfill and stroke colors,
linewidths and dash styles

« Parameters having to do with text styling such as 'font-family' and 'font-size

« Parameters which impact the way that graphical elements are rendered, such as specifying
clipping paths, masks, arrowheads, markers and filter effects

The following properties from CSS2 [CSS2] are used by SVG:
« Font properties:
o 'font-family’




o 'font-style

o 'font-variant'

o ‘font-weight'

o 'font-stretch’

o 'font-size

o ‘font-size-adjust'

o ‘font'

o Text properties:
o 'text-align’
o 'vertical-aign'
0 'text-decoration'
o 'letter-spacing'
o 'word-spacing'
o 'direction’

0 'unicode-bidi’

» Other properties for visual media:
o 'vishility'
0 display’

o 'overflow' (Only applicable to outermost <svg>)

o 'clip' (Only applicable to outermost <svg>)

o 'color' is used to provide a potential indirect value (currentColor) for the 'fill' and 'stroke'

properties. (The SV G properties which support color allow a color specification which is
extended from CSS2 to accommodate color definitionsin arbitrary color spaces defined

by the 'color-space’ property.)
o 'cursor'

The following facilities from CSS2 are supported in SVG:
o CSS2 syntax rules, including allowable data types
« Style sheet declarations, including selectors.

« SV G supports both external CSS style sheets [ESS] and the inclusion of style rules within an
SV G document using <style> elements and style attributes attached to specific SVG elements.

o CSS2rulesfor assigning property values, cascading and inheritance
« @font-face, @media, @import and @charset rules within style sheets

Onevariation SVG offersto CSSisthat unit-less lengths and sizes are allowed in SV G properties.
(Refer to the discussion of Units.)



6.2 Referencing External Style Sheets

Externa style sheets are referenced using the mechanism documented in " Associating Style Sheets with
XML documents Version 1.0" [ESS].

6.3 The <style> element

<! ELEMENT styl e (#PCDATA)* >
<I ATTLI ST style type CDATA #FI XED "t ext/css">

Attribute definitions:
type = content-type

This attribute specifies the style sheet language of the element’s contents and overrides the
default style sheet language. The style sheet language is specified as a content type (e.g.,
"text/css'). Authors must supply avalue for this attribute; there is no default value for this
attribute.

The <style> element allows authors to put style sheet rules embedded within an SV G document. <style>
elements are only alowed as children of <defs> elements.

The syntax of style data depends on the style sheet language.

Some style sheet implementations may allow awider variety of rulesin the <style> element than in the
style attribute that is available to container elements and graphics elements. For example, with CSS

[CSS2], rules may be declared within a <style> element that cannot be declared within a style attribute.

The following is an example of defining and using atext style:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG August 1999// EN'
"http://ww. wW3. or g/ G aphi cs/ SVE SVG 19990812. dt d" >
<svg wi dth="4in" height="3in">
<def s>
<styl e><! [ CDATA[
.TitleText { font-size: 16; font-fanmly: Helvetica } ]]>
</styl e>
</ def s>
<text class="TitleText">Here is nmy title</text>
</ svg>

Download this example

6.4 The class attribute

(??? Not yet written)
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6.5 The style attribute

(??? Not yet written)

6.6 Cascading and Inheritance of CSS Properties

SV G conforms fully to the cascading style rules of CSS (i.e., the rules by which the SV G user agent
decides which property setting appliesto a given element). See the CSS2 specification for a discussion
of these rules.

The definition of each CSS property indicates whether the property can inherit the value of its parent.

(??? Add discusion of properties that don't inherit syntactically but by usage, such as opacity, filters and
clip-path.)

6.7 The Scope/Range of CSS Styles

The following define the scope/range of CSS styles:
Stand-alone SVG graphic

Thereis one parse tree, and all elements are in the SV G namespace. CSS styles defined
anywhere within the SV G graphic (in style elements or style attributes, or in external style sheets
linked with the stylesheet PI) apply across the entire SV G graphic.

Stand-alone SVG graphic embedded in an HTML document with the <img> or <object> elements

There are two completely separate parse trees; one for the HTML document, and one for the
SV G graphic. CSS styles defined anywhere within the HTML document (in style elements or
style attributes, or in external style sheets linked with the stylesheet PI) apply across the entire
HTML document. Since inheritance is down a parse tree, these styles do not affect the SVG
graphic. CSS styles defined anywhere within the SVG document (in style elements or style
attributes, or in external style sheets linked with the stylesheet PI) apply across the entire SV G
document. These styles do not affect the containing HTML document. To get the same styling
across both HTML document and SV G graphic, link them both to the same stylesheet.

Stand-alone SVG graphic textually included in an XML document

Thereisasingle parse tree, using multiple namespaces, one or more subtrees arein the SVG
namespace. CSS styles defined anywhere within the XML document (in style elements or style
attributes, or in external style sheets linked with the stylesheet PI) apply across the entire
document including those parts of it in the SV G namespace. To get different styling for the SVG
part, use the style attribute or <style> element on the <svg> element. Alternatively, put an ID on
the <svg> element and use contextual CSS selectors.
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6.8 The 'display' property

To support SVG, the CSS2 [CSS2] 'display’ property is enhanced to include an svg value as follows:

‘display’

Value: inline | block | list-item |
run-in | compact | marker |
table | inline-table | table-row-group | table-header-group |
table-footer-group | table-row | table-column-group | table-column |
table-cell | table-caption | none | svg | inherit

Initial: inline

Appliesto:  all elements

Inherited: no

Percentages: N/A

Media: all

A value of display: svg indicates that the given element should be rendered by the SV G user agent into
the viewport defined by the CSS box supplied as the principal container element for the SV G document.

6.9 'overflow' and 'clip' properties

When an <svg> element is encountered by a CSS user agent, the CSS user agent needs to establish an

initial clipping path for the SV G document. Two properties from CSS2 determine theinitial clipping
path which the CSS user agent establishes for the SVG document:

‘overflow'
Value: visible | hidden | scroll | auto | inherit
Initial: visible
Appliesto:  block-level and replaced elements
Inherited: no
Percentages. N/A
Media: visual
‘clip’
Value: <shape> | auto | inherit
Initial: auto
Appliesto:  block-level and replaced elements
Inherited: no
Percentages: N/A
Media: visual

For descriptions of these properties, consult the " Cascading Style Sheets (CSS) level 2" specification
[CSS2].

6.10 Default styles sheet for SVG

The user agent's default style sheet for SV G should include the following entries:

svg { display: block; overflow hidden }



svg * { display: svg }

Refer to the "Cascading Style Sheets (CSS) level 2" specification [CSS2] for more information.
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7.1 Introduction

For all media, the SV G document canvas describes "the space where the SV G document is rendered.”
The canvasisinfinite for each dimension of the space, but rendering occurs relative to afinite
rectangular region of the canvas. Thisfinite rectangular region is called the SV G document viewport.
For visual media, the SV G document viewport is the viewing area where the user seesthe SVG
document.

The size of the SV G document viewport (i.e., its width and height) is determined by a negotiation
process (see Establishing the size of the initial viewport) between the SVG document and its parent (real

or implicit). Once that negotiation process is completed, the SV G user agent is provided the following
information:

« aninteger value that represents the width in "pixels’ of the viewport
« aninteger value that represents the height in "pixels" of the viewport

« (highly desirable but not required) areal number value that indicates how many millimeters a
"pixel" represents




Using the above information, the SV G user agent determines the viewport, an initial viewport coordinate
system and an initial user coordinate system such that the two coordinates systems are identical. Both
coordinates systems are established such that the origin matches the origin of the viewport, and one unit
intheinitial coordinate system equals one "pixel” in the viewport. (The viewport coordinate system is
also called viewport space and and the user coordinate system is also called user space.)

Lengthsin SVG can be specified as:

« (if no unit designator is provided) valuesin user space -- for example, "15"
o (if aCSSunit specifier is provided) alength in CSS units -- for example, "15mm"

The supported CSS length unit specifiers are: em, ex, px, pt, pc, cm, mm, in, and percentages.

A new user space (i.e., anew current coordinate system) can be established at any placein the SVG
document by specifying transformations in the form of transformation matrices or simple transformation
operations such as rotation, skewing, scaling and trandlation. Establishing new user spacesvia

transformation operations are fundamental operationsto 2D graphics and represent the typical way of
controlling the size, position, rotation and skew of graphic objects.

New viewports also can be established, but are for more specialized uses. By establishing a new
viewport, you can redefine the meaning of some of the various CSS unit specifiers (px, pt, pc, cm, mm,

in, and percentages) and provide a new reference rectangle for "fitting" a graphic into a particular
rectangular area. ("Fit" means that a given graphic is transformed in such away that its bounding box in
user space aligns exactly with the edges of a given viewport.)

7.2 Establishing the initial viewport

The SV G user agent negotiates with its parent user agent using any CSS positioning parameters on the
<svg> element and the width= and height= XML attributes that are required on the <svg> element to
determine the viewport ito which the SV G user agent can render the document. The size (i.e., width and
height) of the viewport is determined as follows. If the outermost <svg> element contains CSS
positioning properties which establish the width for the viewport, then the width of the viewport should
be set to that size. If the CSS positioning properties on the outermost <svg> element do not provide
sufficient information to determine the width of the viewport, then the XML attributes width=
determines the width of the viewport. Similarly, if the outermost <svg> element contains CSS
positioning properties which establish the height for the viewport, then the height of the viewport should
be set to that size. If the CSS positioning properties on the <svg> element do not provide sufficient
information to determine the height of the viewport, then the XML attributes height= determines the
height of the viewport.

In the following example, an SV G graphic is embedded within a parent XML document whichis
formatted using CSS layout rules. The width="100px" and height="200px" attributes are used to
determine theinitial viewport:

<?xm version="1.0" standal one="yes" ?>
<parent xm ns="http://sone.url">

<l-- SVG graphic -->

<svg xm ns="http://ww. w3. or g/ G aphi cs/ SVE@ SVG 19990812. dt d'
wi dt h="100px" hei ght ="200px" >
<pat h d="ML00, 100 QO00, 400, 300, 100"/ >
<l-- rest of SVG graphic would go here -->

</ svg>



</ par ent >

Download this example

Theinitia clipping path for an SVG document is determined by the actual values of the ‘clip' and
‘overflow' properties that apply to the outermost <svg> element. (These concepts and properties are
defined in the Cascading Style Sheets, level 2 CSS2 Specification.)

7.3 Establishing A New User Coordinate System:
Transformations

To change the current user space coordinate system, you define a transformation which defines how to
transform coordinates from the new user coordinate system into the previous user coordinate system.
Mathematically, the transformation is represented by a transformation matrix which maps coordinates in
the new user coordinate system into the previous user coordinate system. To illustrate:

(Insert an image which shows this concept.)

Transformation matrices define the mathematical mapping from one coordinate space into another. Of
particular interest is the current transformation matrix (CTM) which defines the mapping from user
space into viewport space.

(Insert an image showing the CTM mapping user space into device space.)
Transformation matrices are specified as 3x3 matrices of the following form:
(Insert an image showing [ab 0 cd 0 ef 1], but as a rectangular matrix.)

Because SV G's transformation matrices only have six entries that can be changed, these matrices will be
called 2x3 transformation matrices, which for convenience are often written as an array of six numbers:
[abcdef].

All coordinatesin user space are expressed as (x,y) values. To calculate the transformation from the
current user space coordinate system into viewport space, you multiply the vector (x,y,1) by the current
transformation matrix (CTM) to yield (x',y',1):

(Insert an image showing [X',y',1]=[x,y,1][ab0cdO0ef 1])

Whenever a new transformation is provided, anew CTM is calculated by the following formula. Note
that the new transformation is pre-multiplied to the CTM:

(Insert an image which shows newCTM{[ab c d e f]=[transformmaitrix]*oldCTM[ab c d ef].)

It isimportant to understand the following key points regarding transformationsin SVG:

« Transformations alter coordinate systems, not objects. All objects defined outside the scope of a
transformation are unchanged by the transformation. All objects defined within the scope of a
transformation will be drawn in the transformed coordinate system.

« Transformations specify how to map the transformed (new) coordinate system to the
untransformed (old) coordinate system. All coordinates used within the scope the transformation
are specified in the transformed coordinate system.

« Transformations are always premultiplied to the CTM.
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« Matrix operations are not commutative - the order in which transformations are specified is
significant. For example, atrandlation followed by arotation will yield different results than a
rotation followed by atranglation:

(Insert an image illustrates the above concept.)

Mathematically, all transformations can be expressed as matrices. To illustrate:

« Trandationsare represented as[1 0 0 1 tx ty], where tx and ty are the distances to translate the
origin of the coordinate systemin x and y, respectively.

« Scaling isobtained by [sx 0 0 sy 0 0]. This scales the coordinates so that one unit inthe x and y
directions of the new coordinate system is the same as sx and sy units in the previous coordinate
system, respectively.

« Rotations are carried out by [cos(angle) sin(angle) -sin(angle) cos(angle) 0 0], which hasthe
effect of rotating the coordinate system axes by angle degrees counterclockwise.

« (Similar examples can be given for skew, reflect and other simple transformations. At thistime,
the SV G working group is still investigating these other simple transformations.)
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7.4 Establishing an Initial User Coordinate
System: the viewBox attribute

i

Various SV G elements have the effect of establishing a new viewport:
o A <svg> element establishes a new viewport
« A <use> or <image>element establishes atemporary new viewport for drawing instances of
referenced elements or files

« A <marker> element establishes atemporary new viewport for drawing arrowheads and
polymarkers

« When the text on a path facility tries to draw areferenced <symbol> or <svg> element, it
establishes a new temporary new viewport for the referenced graphic.

« When apatternis used to fill or stroke an object by reference to a <pattern> element, a
temporary new viewport is established for each drawn instance of the pattern.

« When a<mask> element is used to establish a mask for an object and

maskUnits="objectBoundingBox", atemporary new viewport is established to draw the elements
within the <mask> element.

It is very common to have the requirement that a given SV G document, <symbol>, <marker> or
<pattern> should be scaled automatically to fit within atarget rectangle. The viewBox="<min-x>
<min-y> <width> <height>" attribute on the <svg> and <symbol> elements indicates that an initial
coordinate system should be established such that the given rectangle in user space (specified by the four
numbers <min-x> <min-y> <width> <height>) maps exactly to the bounds of the viewport. For
example:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG August 1999//EN'
"http://ww. wW3. or g/ G aphi cs/ SVE SVG 19990812. dt d" >
<svg wi dth="4in" height="3in" viewBox="0 0 40 30">
<desc>Thi s SVG draw ng uses the vi ewBox
attribute to automatically create an initial user coordinate
system whi ch causes the graphic to scale to fit into the
vi ewport no matter what size the viewport is.
</ desc>
<!-- This rectangle goes from(0,0) to (40,30) in user space.
Because of the viewBox attribute above,



the rectangle will end up filling the entire area
reserved for the SVG docunment. -->
<rect x="0" y="0" w dt h="40" hei ght="30" style="fill: blue" />
</ svg>

Download this example

In some cases, it is necessary that the aspect ratio of the graphic be retained when utilizing viewBox. A
supplemental attribute preserveAspectRatio="<align> [<meetOrSlice>]" indicates whether or not to
preserve the aspect ratio of the original graphic. The <align> parameter indicates whether to preserve
aspect ratio and what alignment method should be used if aspect ratio is preserved. The <align>
parameter must be one of the following strings:

« hone (the default) - Do not attempt to preserve aspect ratio. Scale the graphic non-uniformly if
necessary such that the graphic's bounding box exactly matches the viewport rectangle.

« XMinYMin - Attempt to preserve aspect ratio. Align the smallest X value of the graphic's
bounding box with the smallest X value of the viewport. Align the smallest Y value of the
graphic's bounding box with the smallest Y value of the viewport.

« XMidYMin - Attempt to preserve aspect ratio. Align the midpoint X value of the graphic's
bounding box with the midpoint X value of the viewport. Align the smallest Y value of the
graphic's bounding box with the smallest Y value of the viewport.

o XMaxYMin - Attempt to preserve aspect ratio. Align the maximum X value of the graphic's
bounding box with the maximum X value of the viewport. Align the smallest Y value of the
graphic's bounding box with the smallest Y value of the viewport.

« XMinYMid - Attempt to preserve aspect ratio. Align the smallest X value of the graphic's
bounding box with the smallest X value of the viewport. Align the midpoint Y value of the
graphic's bounding box with the midpoint Y value of the viewport.

« XMidYMid - Attempt to preserve aspect ratio. Align the midpoint X value of the graphic's
bounding box with the midpoint X value of the viewport. Align the midpoint Y value of the
graphic's bounding box with the midpoint Y value of the viewport.

« XMaxYMid - Attempt to preserve aspect ratio. Align the maximum X value of the graphic's
bounding box with the maximum X value of the viewport. Align the midpoint Y value of the
graphic's bounding box with the midpoint Y value of the viewport.

« XMinYMax - Attempt to preserve aspect ratio. Align the smallest X value of the graphic's
bounding box with the smallest X value of the viewport. Align the maximum Y value of the
graphic's bounding box with the maximum Y value of the viewport.

« XMidYMax - Attempt to preserve aspect ratio. Align the midpoint X value of the graphic's
bounding box with the midpoint X value of the viewport. Align the maximum'Y value of the
graphic's bounding box with the maximum Y value of the viewport.

o XMaxYMax - Attempt to preserve aspect ratio. Align the maximum X value of the graphic's
bounding box with the maximum X value of the viewport. Align the maximum Y value of the
graphic's bounding box with the maximum Y value of the viewport.

The <meetOrSlice> parameter is optional and must be one of the following strings:
« meet (the default) - Scale the graphic such that:
0 aspect ratio is preserved
o the entire graphic (as defined by its bounding box) is visible within the viewport
o the graphic is scaled up as much as possible, while still meeting the other criteria
In this case, if the aspect ratio of the graphic does not match the viewport, some of the viewport
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will extend beyond the bounds of the graphic (i.e., the areainto which the graphic will draw will
be smaller than the viewport).

« dlice- Scale the graphic such that:
0 aspect ratio is preserved
o theentire viewport is covered by the graphic (as defined by its bounding box)
o thegraphicis scaled down as much as possible, while still meeting the other criteria

In this case, if the aspect ratio of the graphic does not match the viewport, some of the graphic
will extend beyond the bounds of the viewport (i.e., the area into which the graphic will draw is
larger than the viewport).

7.5 Modifying the User Coordinate System: the
transform attribute

All modifications to the user coordinate system are specified with the transform attribute: The transform
attribute defines a new coordinate system transformation and thus implicitly a new user space and a new
CTM. A transform attribute takes alist of transformations, which are applied in the order provided. The
available transformations include:

o matrix(<a> <b> <c> <d> <e> <f>), which specifies that the given transformation matrix should
be premultiplied to the old CTM to yield anew CTM.

« trangdate(<tx> [<ty>]), which indicates that the origin of the current user coordinate system
should be trandated by tx and ty If <ty> isnot provided, it is assumed to be zero.
[A trandateis equivalent to matrix(1 00 1 tx ty)].

o scale(<sx>[<sy>]), which indicates that the user coordinate system should be scaled by sx and
gy. If <sy> isnot provided, it is assumed to be equal to <sx>.
[A scaleis equivaent to matrix(sx 0 0 sy 0 0)].

« rotate(<rotate-angle>), which indicates that the current user coordinate system should be rotated
relative to its origin by <rotate-angle>, which is expressed in degrees.
[A rotation is equivalent to matrix(cos(angle) sin(angle) -sin(angle) cos(angle) 0 0)].

« skewX(<skew-angle>), which indicates that the current user coordinate system should be
transformed such that, for positive values of <skew-angle>, increasingly positive'Y values will
be tilted by increasing amounts in the direction of the positive X-axis. (??? Need picture).
<skew-angle> is expressed in degrees.

[A skewX isequivalent to matrix(1 O tan(angle) 1 0 0)].

« skewY (<skew-angle>), which indicates that the current user coordinate system should be
transformed such that, for positive values of <skew-angle>, increasingly positive X values will
be tilted by increasing amounts in the direction of the positive Y-axis. (??? Need picture).
<skew-angle> is expressed in degrees.

[A skewY isequivalent to matrix(1 tan(angle) 0 1 0 0)].

All values are real numbers.



If alist of transformsis provided, then the net effect is asif each transform had been applied separately
in the order provided. For example, transform="trand ate(-10,-20) scale(2) rotate(45) trandate(5,10)"
indicates that:

« theorigin of the user coordinate system should be trandated -10 unitsin X and -20 unitsin'Y
(equivalent to transformation matrix [1 00 1 -10 -20Q]),

« then the user coordinate system should be scaled uniformly by afactor of 2 (equivalent to
transformation matrix [20 02 0 0]),

« then the user coordinate system should be rotated by 45 degrees (equivalent to transformation
matrix [cos(45) sin(45) -sin(45) cos(45)]),

« then origin of the user coordinate system should be translated by 5 unitsin X and 10 unitsin Y
(equivalent to transformation matrix [1 00 1 5 10]).

Theresult is equivalent to pre-multiplying all of the matrices together: [1 00 15 10] * [cos(45) sin(45)
-sin(45) cos(45)] * [200200] * [100 1 -10-20], which would be roughly equivalent to the following
transform definition: matrix(1.414 1.414 -1.414 1.414 -17.07 1.213).

The transform attribute is applied to an element before processing any other coordinate or length values
supplied for that element. Thus, intheelement <r ect x="10" y="10" w dt h="20"

hei ght =" 20" transforn="scal e(2)" />,thex,y, width and height values are processed
after the current coordinate system has been scaled uniformly by afactor of 2 by the transform attribute.
Thus, X, y, width and height (and any other attributes or properties) are treated as values in the new user
coordinate system, not the previous user coordinate system.

7.6 Establishing a New Viewport: the <svg>
element within an SVG document

At any point in an SVG drawing, you can establish anew viewport into which all contained graphics
should be drawn by including an <svg> element inside an SV G document. By establishing a new
viewport, you aso implicitly establish anew initial user space, new meanings for many of the CSS unit

specifiers and, potentially, a new clipping path.

To establish a new viewport, you use the positioning properties from CSS such as'left’, 'top', 'right’,
‘bottom’, 'width', 'height', margin properties and padding properties. Here is an example:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG August 1999//EN'
"http://ww. wW3. or g/ G aphi cs/ SVE SVG 19990812. dt d" >
<svg wi dth="4in" hei ght="3in">
<desc>Thi s SVG draw ng enbeds anot her one,
t hus establishing a new vi ewport
</ desc>
<I-- The follow ng statenent establishing a new vi ewport
and renders SVG drawing B into that viewort -->
<svg style="left: 25% top: 25% w dth="50% height="50% >
<l-- drawi ng B goes here -->
</ svg>
</ svg>

Download this example

Y ou can aso specify values for the 'clip’ and ‘overflow' properties for <svg> elements within an SVG
document. If specified on an <svg> element, these properties will change the current clipping path.
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(Note that these properties will be ignored if used on any other type of element.)

7.7 Units

All coordinates and lengthsin SV G can be specified in one of the following ways.

« User units. If no unit specifier is provided, a given coordinate or length is assumed to be in user
units (i.e., avalue in user space). For example:

<text style="font-size: 50">Text size is 50 user units</text>

« CSSunits. If aunit designator is provided on a coordinate or length value, then the given valueis
assumed to be in CSS units. Available unit designators are the absolute and relative unit
designators from CSS (em, ex, px, pt, cm, mm, in and percentages). Asin CSS, the em and ex
unit designators are relative to the current font's font-size and x-height, respectively. Initially, the
various absolute unit specifiers from CSS (i.e., px, pt, cm, mm, in) represent lengths within the
initial user coordinate system and do not change their meaning as transformations alter the
current coordinate system. Thus, "12pt" can be made to represent exactly 12 points on the actual
visual medium even if the user coordinate system has been scaled. For example:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG August 1999//EN'
"http://ww. w3. or g/ G aphi cs/ SVE SVG 19990812. dt d" >
<svg wi dth="4in" hei ght="3in">
<desc>Denonstrati on of coordinate transforns
</ desc>
<l-- The following two text elenments will both draw with a
font height of 12 pixels -->
<text style="font-size: 12">This prints 12 pixels high. </text>
<text style="font-size: 12px">This prints 12 pixels high.</text>

<I-- Now scal e the coordinate systemby 2. -->
<g transforn¥"scal e(2)">

<l-- The following text will actually draw 24 pixels high
because each unit in the new coordi nate system equal s
2 units in the previous coordi nhate system -->

<text style="font-size: 12">This prints 24 pixels high. </text>

<l-- The following text will actually still draw 12 pixels high
because the CSS unit specifier has been provided. -->
<text style="font-size: 12px">This prints 12 pixels high.</text>

</ g>
</ svg>

Download this example

If possible, the SV G user agent should be passed the actual size of a px unit in inches or millimeters by
its parent user agent. (See Conformance Requirements and Recommendations.) If such information is
not available from the parent user agent, then the SV G user agent should assume a px is defined to be
exactly .28mm.
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7.8 Redefining the meaning of CSS unit specifiers

The process of establishing a new viewport via an <svg> element inside of an SV G document changes
the meaning of the following CSS unit specifiers: px, pt, cm, mm, in, and % (percentages). A "pixel"
(the px unit) becomes equivalent to a single unit in the user coordinate system for the given <svg>
element. The meaning of the other absolute unit specifiers (pt, cm, mm, in) are determined as an
appropriate multiple of a px unit using the actual size of px unit (as passed from the parent user agent to
the SV G user agent). Any percentage values that are relative to the current viewport will also represent
new values.

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG August 1999//EN'
"http://ww. wW3. or g/ G aphi cs/ SVE SVG 19990812. dt d" >
<svg wi dt h="300px" hei ght ="300px" >
<desc>Transformation with establishnent of a new vi ewport
</ desc>
<l-- The following two text elenments will both draw with a
font height of 12 pixels -->
<text style="font-size: 12">This prints 12 pixels high. </text>
<text style="font-size: 12px">This prints 12 pixels high.</text>

<I-- Now scal e the coordinate systemby 2. -->
<g transforn¥"scal e(2)">

<!-- The following text will actually draw 24 pixels high
because each unit in the new coordi nate system equal s
2 units in the previous coordi nhate system -->

<text style="font-size: 12">This prints 24 pixels high. </text>

<I-- The following text will actually still draw 12 pixels high
because the CSS unit specifier has been provided. -->
<text style="font-size: 12px">This prints 12 pixels high.</text>
</ g>

<lI-- This tine, scale the coordinate systemby 3. -->
<g transforn¥"scal e(3)">

<!-- Establish a new viewport and thus change the meani ng of
sone CSS unit specifiers. -->

<svg style="left:0; top:0; right:100; bottom 100"
wi dt h="100% hei ght ="100% >

<l-- The following two text elenments will both draw with a
font height of 36 screen pixels. The first text el enent
defines its height in user coordinates, which have been
scal ed by 3. The second text elenent defines its height
in CSS px units, which have been redefined to be three tines
as big as screen pixels due the <svg> el enent establishing
a new vi ewport. -->
<text style="font-size: 12">This prints 36 pixels high.</text>
<text style="font-size: 12px">This prints 36 pixels high.</text>

</ svg>

</ g>
</ svg>

Download this example
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7.9 Processing rules for CSS units and
percentages

Any values expressed in CSS units or percentages of the current viewport should be implemented such
that these values map to corresponding valuesin user space as follows:

« For any x-coordinate value or width value (xValuelnV PSpace) expressed using CSS units (other
than percentages), first convert xVValuelnVPSpace into viewport pixel units using the SV G user
agent's standard conversion factor from pixelsto real world units (e.g., millimeters) to yield
xVauelnVPPixels. Then transform the points (0,0) and (xVauelnVPPixels,0), from viewport
Space to current user space using the inverse of the current transformation matrix, yielding two
points in userspace Q1 and Q2. Do a distance calculation between Q1 and Q2
(sart((Q2x-Q1x)** 2,(Q2y-Q1ly)** 2)) and use that as the width value for the given operation.

« For any y-coordinate value or height value (yVauelnVPSpace) expressed using CSS units (other
than percentages), do the same thing as above, but use points (0,0) and (0,yVauelnVPPixels)
instead.

« For any x-coordinate value or width value (xValuelnV PSpace) expressed as a percentage of the
viewport, transform the points (0,0) and (percentageV aue* vpWidthInPixels,0), from viewport
Space to current user space using the inverse of the current transformation matrix, yielding two
points in userspace Q1 and Q2. Do a distance calculation between Q1 and Q2
(sart((Q2x-Q1x)** 2,(Q2y-Q1ly)** 2)) and use that as the width value for the given operation.

« For any y-coordinate value or height value (yVauelnVPSpace) expressed as a percentage of the
viewport, do the same thing as above, but use points (0,0) and
(O,percentageV alue* vpHeightlnPixels) instead.

« For any other length value in viewport space (IengthV PSpace), the following approach is used to
give appropriate weighting to the contribution of the two dimensions of the viewport. First,
convert lengthV PSpace into viewport pixel units using the SV G user agent's standard conversion
factor from pixelsto to real world units (e.g., millimeters) to yield lengthV PPixels. Calculate the
distance from (0,0) and (vpWidthinPixels,vpHeightInPixels) in viewport space using the
formula: vpDiagL engthV PPixel s=sgrt(vpWidthInPixel s** 2,vpHeightInPixel st * 2). Using the
inverse of the current transformation matrix, determine the points in user space (P1x,P1y) and
(P2x,P2y) which correspond to the points (0,0) and (vpWidthInPixels,vpHeightInPixels) in
viewport space. Calculate the distance from (P1x,Ply) and (P2x,P2y) in user space using the
formula: vpDiagL engthUser Space=sqrt((P2x-P1x)* * 2,(P2y-Ply)**2)). Then, convert the
original viewport-relative length into alength in user space using the formula: lengthUser Space
= lengthVPPixels * (vpDiagL engthUserSpace/vpDiagL engthV PPixels).

« If aviewport-relative percentage value is given, then calculate lengthVPPixels as
lengthV PPixel s=percentageV alue* sgrt(vpWidthPixels** 2,vpHeightPixel s* * 2)/sgrt(2).

7.10 Further Examples

(Include an example which shows multiple viewports, multiple user spaces and multiple use of different
units.)
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8 Painting (Filling and Stroking)

Contents

« 8.1 Introduction
o 8.2 Fill Properties
» 8.3 Stroke Properties
o 8.4 Makers
o 8.4.1 Introduction

o 8.4.2 The <marker> element

o 8.4.3 Marker properties

o 8.4.4 Details on How Markers are Rendered

« 8.5 Rendering Properties

« 8.6 Inheritance of Painting Properties

8.1 Introduction

<path> elements, <text> elements and basic shapes can be filled (which means painting the interior of

the object) and stroked (which means painting along the outline of the object). Filling and stroking both
can be thought of in more general terms as painting operations.

Certain elements (i.e., <path>, <polyline>, <polygon> and <line> elements) can also have marker
symbols drawn at their vertices.

With SVG, you can paint (i.e., fill or stroke) with:
« asinglecolor
« agradient (linear or radial)
« apattern (vector or image, possibly tiled)
« custom paints available via extensibility
SV G uses the general notion of a paint server. Gradients and patterns are just specific types of paint

servers. For example, first you define a gradient by including a <gradient> element within a <defs>,
assign an ID to that <gradient> object, and then reference that 1D in a'fill" or 'stroke' property:



<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC /DTD SVG August 1999//EN'
"http://ww. wW3. or g/ G aphi cs/ SVE SVG 19990812. dt d" >
<svg wi dth="4in" height="3in">
<desc>Li near gradi ent exanple
</ desc>
<g>
<def s>
<linearGadient id="MyG adient">
<stop offset="0% style="col or: #F60"/ >
<stop offset="70% style="col or:#FF6"/>
</linear G adi ent >
</ def s>
<rect style="fill: url (#M/G adient)" w dth="20" hei ght="15.8"/>
</ g>
</ svg>

Download this example

8.2 Fill Properties

fill'
Value: none |
currentColor |
<color> [icc-color(<colorvalue>*)] |
inherit |
<uri> [ none | currentColor | <color> [icc-color(<colorvalue>*)] | inherit |
Initial: currentColor
Appliesto: &l elements
Inherited: see Inheritance of Painting Properties below
Percentages. N/A
Media: visual
none

Indicates that the object should not be filled.
currentColor

Indicates that the object should filled with the color specified by the 'color' property. This
mechanism is provided to facilitate sharing of color attributes between parent grammars such as
other (non-SVG) XML. This mechanism allows you to define astylein your HTML which sets
the 'color' property and then pass that style to the SV G user agent so that your SV G text will
draw in the same color.

<color > [icc-color (<color value>*)]

<color> isthe explicit color (in the SRGB color space) to be used to fill the current object. SVG
supports all of CSS2's <color> specifications. If an optional [icc-color (<colorvalue>*)] is
provided, then the list of <colorvalue>'sisa set |CC-profile-specific color values. On platforms
which support |CC-based color management, the icc-color gets precedence over the <color>
(whichisin the SRGB color space). For more on | CC-based colors, refer to Color.

<uri>[ none| currentColor | <color> | inherit ]

The <uri> is how you identify afancy paint style such as a gradient, a pattern or a custom paint
from extensibility. The <uri> should provide the ID of the paint server (e.g., agradient [??7? see
link] or a pattern [??? seelink] ) to be used to paint the current object. If the URI reference is not

valid (e.g., it pointsto an object that doesn't exist or the object is not avalid paint server), then


file:///d|/jon/svgspec/samples/lin-gradient.xml

the paint method following the <uri> (i.e., none | currentColor | <color> | inherit) isused if
provided; otherwise, no gradient will occur.

Note that graphical objects that are not closed (e.g., a <path> without a closepath at the end or a
<polyline>) still can befilled. Thefill operation automatically closes all open subpaths by connecting
the last point of the subpath with the first point of the subpath before painting the fill.

fill-rule

Value: evenodd | nonzero | inherit

Initial: evenodd

Appliesto: &l elements

Inherited: yes

Percentages. N/A

Media: visual
evenodd

(??? Need detailed description plus drawings)
nonzero

(??? Need detailed description plus drawings)
fill-opacity’

Value: <opacity-value>

Initial: 100%

Appliesto: &l elements

Inherited: yes

Percentages: Allowed

Media: visual

'fill-opacity' specifies the opacity of the painting operation used to fill the current object. It isimportant
to note that any given object can have three different opacity properties: 'fill-opacity', 'stroke-opacity’
and 'opacity'. The 'fill' painting operation is done and blended into the current background (or temporary
offscreen buffer, if 'opacity’ is not 1.0) using the value of ‘fill-opacity’. Next, The 'stroke’ painting
operation is done and blended into the current background (or temporary offscreen buffer, if ‘opacity’ is

not 1.0) using the value of 'stroke-opacity'. Finally, if ‘opacity’ is not 1.0, the offscreen holding the object
asawholeis blended into the current background.

(The above paragraph needs to be moved someplace else, such as SVG Rendering Model.)
<opacity-value>

The opacity of the painting operation used to fill the current object. If a<number> is provided,
then it must be in the range of 0.0 (fully transparent) to 1.0 (fully opaque). If a percentageis
provided, then it must be in the range of 0% to 100%. Any values outside of the acceptable range
are rounded to the nearest acceptable value.

8.3 Stroke Properties

'stroke’



Value: none |

currentColor |

<color> [icc-color(<number>*)] |

inherit |

<uri> [ none | currentColor | <color> | inherit |
Initial: none
Appliesto:  all elements
Inherited: see Inheritance of Painting Properties below
Percentages. N/A
Media: visual

none
(Same meaning as with 'fill'.)

currentColor
(Same meaning as with 'fill".)

<color>
(Same meaning as with 'fill'.)

<uri>[ none| currentColor | <color> [icc-color (<colorvalue>*)] | inherit ]
(Same meaning as with 'fill'.)

'stroke-width'
Value: <width> | inherit
Initial: 1
Appliesto:  all elements
Inherited: yes
Percentages. Yes
Media: visual

<width>

The width of the stroke on the current object, either expressed as a <length> in user units, a
<length> in Transformed CSS units (??? add link) or as a percentage. If a percentage is used, the
<width> is expressed as a percentage of the current viewport (??? add link).

'stroke-linecap'

Value: butt | round | square | inherit
Initial: butt

Appliesto:  al elements

Inherited: yes

Percentages: N/A

Media: visua

'stroke-linecap’ specifies the shape to be used at the end of open subpaths when they are stroked.
butt
See drawing below.
round
See drawing below.
square
See drawing below.



(???insert drawing here)

'stroke-lingjoin’
Value:
Initial:
Appliesto:
Inherited:
Percentages.
Media:

miter | round | bevel | inherit
miter

al elements

yes

N/A

visual

'stroke-lingjoin’ specifies the shape to be used at the corners of paths (or other vector shapes) that are
stroked. when they are stroked.

miter

See drawing below.

round

See drawing below.

bevel

See drawing below.

(???insert drawing here)

'stroke-miterlimit'

Value:
Initial:
Appliesto:
Inherited:
Percentages:
Media;

<miterlimit> | inherit
8

al elements

yes

N/A

visual

When two line segments meet at a sharp angle and miter joins have been specified for 'stroke-lingjoin’,

it is possible for the miter to extend far beyond the thickness of the line stroking the path. The
'stroke-miterlimit' imposes alimit on the ratio of the miter length to the 'stroke-linewidth'.

<miterlimit>

The limit on the ratio of the miter length to the 'stroke-linewidth'. The value of <miterlimit>
must be a number greater than or equal to 1.

(???insert drawing here)

'stroke-dasharray’
Value: none | <dasharray> | inherit
Initial: none
Appliesto:  all elements
Inherited: yes
Percentages. Yes. See below.
Media: visual

'stroke-dasharray' controls the pattern of dashes and gaps used to stroke paths. <dasharray> should
contain alist of space- or comma-separated numbers that specify the lengths of alternating dashes and

gapsin user units. If an odd number of valuesis provided, then the list of valuesis repeated to yield an



even number of values. Thus, stroke-dasharray: 5 3 2 is equivalent to stroke-dasharray: 53253 2.
none

Indicates that no dashing should be used. If stroked, the line should be drawn solid.
<dasharray>

A list of space- or comma-separated <length>'s which can be in user units or in any of the CSS
units, including percentages. A percentage represents a distance as a percentage of the current
viewport. (See Processing rules for CSS units and percentages.)

(???insert drawing here)

'stroke-dashoffset'
Value: <dashoffset> | inherit
Initial: 0
Appliesto:  al elements
Inherited: yes
Percentages. Yes. See below.
Media: visual

'stroke-dashoffset’ specifies the distance into the dash pattern to start the dash.
<dashoffset>

A <length> which can bein user units or in any of the CSS units, including percentages. A
percentage represents a distance as a percentage of the current viewport (??? Add link here).

(???insert drawing here)

'stroke-opacity’
Value: <opacity-value> | inherit
Initial: 100%
Appliesto:  all elements
Inherited: yes
Percentages: Allowed
Media: visual

'stroke-opacity' specifies the opacity of the painting operation used to stroke the current object. (??? Add
link about how different opacity parameters interact.)
<opacity-value>

The opacity of the painting operation used to stroke the current object. If a<number> is
provided, then it must be in the range of 0.0 (fully transparent) to 1.0 (fully opaque). If a
percentage is provided, then it must be in the range of 0% to 100%. Any values outside of the
acceptable range are rounded to the nearest acceptable value.

8.4 Markers

8.4.1 Introduction

To use amarker symbol for arrowheads or polymarkers, you need to define a <marker> element which
defines the marker symbol and then refer to that <marker> element using the various marker properties
(i.e., 'marker-start’, 'marker-end', 'marker-mid' or 'marker") on the given <path> element or vector



graphic shape. Here is an example which draws a triangular marker symbol that is drawn as an
arrowhead at the end of a path:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC//DTD SVG August 1999//EN'
"http://ww. w3. or g/ G aphi cs/ SVG SVG 19990812. dt d" >
<svg wi dt h="4in" hei ght="4in"
vi ewBox="0 0 4000 4000" >
<def s>
<mar ker id="Triangl e"
vi ewBox="0 0 10 10" ref X="0" refY="5"
mar ker W dt h="1. 25" mar ker Hei ght ="1. 75"
orient="auto">
<path d="MO0 O L 10 5L 0 10 z" />

</ mar ker >
</ def s>
<desc>Pl aci ng an arrowhead at the end of a path.
</ desc>
<pat h d="M 1000 1000 L 2000 1000 L 3000 2000"
style="fill:none; stroke:black; stroke-w dth:100;

mar ker -end: url (#Triangle)" />
</ svg>

Download this example

8.4.2 The <marker> element

The <marker> element defines the graphics that is to be used for drawing arrowheads or polymarkers
on a given <path> element or vector graphic shape.

<! ELEMENT marker (defs?,desc?,title?,
(path|text|rect|circle|ellipse|line|polyline|polygon|

use| i mage| svg| g| swi t ch| a|
ani mat e| ani mat eTr ansf or n{ ani mat eCol or) *) >

<! ATTLI ST marker
id I D #l MPLI ED
xm : 1 ang NMIOKEN #| MPLI ED
xm : space (default|preserve) #l MPLI ED
cl ass NMIOKENS #| MPLI ED
styl e CDATA #l MPLI ED
ref X CDATA #| MPLI ED
ref Y CDATA #| MPLI ED
vi ewBox CDATA #l MPLI ED
preserveAspect Rati o CDATA ' xM dYM d neet’
markerUnits (stroke-width | userSpace) "stroke-w dth"
mar ker Wdth CDATA "3"
mar ker Hei ght CDATA " 3"
orient CDATA "0">

Attribute definitions:
markerUnits = "strokeWidth | user Space”

mar ker Units indicates how to interpret the values of marker Width and mar ker Height
(described as follows). If marker Units=" user Space” , then marker Width and marker Height
represent values in the user coordinate system in place for the graphic object referencing the
marker. If marker Units=" stroke-width", then marker Width and mar ker Height represent


file:///d|/jon/svgspec/samples/marker.xml

scale factors relative to the stroke width in place for graphic object referencing the marker.

markerWidth = "length”

Represents the width of the temporary viewport that is to be created when drawing the marker.
Default valueis"3".

markerHeight = "length"

Represents the height of the temporary viewport that is to be created when drawing the marker.
Default valueis"3".

orient = "auto | <angle>"

Indicates how the marker should be rotated. A value of auto indicates that the marker should be
oriented such that its positive X-axisis pointing in adirection that is the average of the ending
direction of path segment going into the vertex and the starting direction of the path segment
going out of the vertex. (Refer to <path> element implementation notes for a more thorough

discussion directionality of path segments.) A value of <angle> represents a particular orient in
the user space of the graphic object referencing the marker. For example, if avalue of "0" is
given, then the marker will be drawn such that its X-axis will align with the X-axis of the user
space of the graphic object referencing the marker. The default value is an angle of zero degrees.

Attributes defined elsewhere:

id, xml:lang, xml:space, class, style, refX, refY, viewBox, preserveAspectRatio.

Markers are drawn such that their reference point (i.e., attributes ref-x and ref-y) is positioned at the
given vertex.

8.4.3 Marker properties

'marker-start’ defines the arrowhead or polymarker that should be drawn at the first vertex of the given
<path> element or vector graphic shape. 'marker-end' defines the arrowhead or polymarker that should
be drawn at the final vertex. 'marker-mid" defines the arrowhead or polymarker that should be drawn at
every other vertex (i.e., every vertex except the first and last).

"'marker-start’, 'marker-end', marker-mid'

none

<uri>

Value: none |
inherit |
<uri>

Initial: none

Appliesto:  all elements

Inherited: see |nheritance of Painting Properties below
Percentages: N/A

Media: visual

Indicates that no marker symbol should be drawn at the given vertex (vertices).

The <uri> isa URI reference to the ID of a<marker> element which should be used as the
arrowhead symbol or polymarker at the given vertex (vertices). If the URI reference is not valid

(e.g., it pointsto an object that is undefined or the object is not a <marker> element), then the
marker(s) should not be drawn.



The'marker' property specifies the marker symbol that should be used for all points on the sets the
value for all vertices on the given <path> element or vector graphic shape. It is a short-hand for the

three individual marker properties:
‘marker’

Value: seeindividual properties

Initial: seeindividual properties

Appliesto:  all elements

Inherited: see |nheritance of Painting Properties below

Percentages. N/A
Media: visua

8.4.4 Details on How Markers are Rendered

The following provides details on how markers are rendered:
« Markers are drawn after the given object isfilled and stroked.

« Each marker isdrawn on the path by first creating atemporary viewport such that the origin of
the viewport coordinate system is at the given vertex and the axes are aligned according to the
orient attribute on the <marker> element.

« Thewidth and height of the viewport is established by evaluating the values of <markerUnits>,
<markerWidth> and <markerHeight> and cal culating temporary values computed-width and
computed-height in the user coordinate system of the object referencing the markers.
computed-width and computed-height are used to determine the dimensions of the temporary
viewport.

o The marker isdrawn into the viewport.

For illustrative purposes, we'll repeat the marker example shown earlier:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG August 1999//EN'
"http://ww. wW3. or g/ G aphi cs/ SVE SVG 19990812. dt d" >
<svg wi dt h="4in" hei ght="4in"
vi ewBox="0 0 4000 4000" >
<def s>
<mar ker id="Triangl e"
vi ewBox="0 0 10 10" refX="0" refY="5"
mar ker W dt h="1. 25" mar ker Hei ght ="1. 75"
orient="auto">
<path d="M O O L 105 L 0 10 z" />

</ mar ker >
</ def s>
<desc>Pl aci ng an arrowhead at the end of a path.
</ desc>
<path d="M 1000 1000 L 2000 1000 L 3000 2000"
style="fill:none; stroke:black; stroke-w dth: 100;

mar ker-end: url (#Triangle)" />
</ svg></ svg>

Download this example

The rendering effect of the above file will be visually identical to the following:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG August 1999//EN'
"http://ww. wW3. or g/ G aphi cs/ SVE SVG 19990812. dt d" >


file:///d|/jon/svgspec/samples/marker.xml

<svg wi dth="4in" hei ght="4in"
vi emBox="0 0 4000 4000" >
<def s>
<l-- Note: to illustrate the effect of "marker",
replace "marker" with "synbol" and renove the various
mar ker-specific attributes -->
<synbol id="Triangle"
vi ewBox="0 0 10 10" ref X="0" refY="5">
<path d="M 0O O L 105 L 0 10 z" />
</ synbol >
</ def s>
<desc>Fi | e which produces the same effect
as the marker exanple file, but wthout
usi ng narkers.

</ desc>
<l-- The path draws as before, but w thout the nmarker properties -->
<path d="M 1000 1000 L 2000 1000 L 3000 2000"
style="fill:none; stroke:black; stroke-w dth:100" />
<l-- The follow ng |ogic sinulates drawi ng a marker
at final vertex of the path. -->
<I-- First off, nove the origin of the user coordinate system
so that the origin is now aligned with the end point of the path. -->

<g transforne"transl at e(3000 2000)" >

<I-- Now, rotate the coordinate system 45 degrees because
the marker specified orient="auto" and the final segnent
of the path is going in the direction of 45 degrees. -->

<g transform="rotate(45)" >

<l-- Establish a new viewort with an <svg> el ement.
The wi dt h/ hei ght of the viewport are 1.25 and 1.75 tinmes
the current stroke-w dth, respectively. Since the
current stroke-width is 100, the viewport's w dth/hei ght
is 125 by 175. Apply the viewBox attribute
fromthe <marker> el ement onto this <svg> el enent.
Transformthe marker synbol to align (refX refY) with
the origin of the viewort. -->

<svg wi dt h="125" hei ght="175"
vi ewBox="0 0 10 10"
transforn="transl ate(0,-5)" >

<!-- Expand out the contents of the <marker> elenent. -->
<path d="M 0O O L 105 L 0 10 z" />
</ svg>
</ g>
</ g>
</ svg>

Download this example

8.5 Rendering Properties

The creator of an SVG document might want to provide a hint to the implementation about what
tradeoffs to make as it renders vector graphics elements such as <path> elements and basic shapes such

as circles and rectangles. The 'shape-rendering' property provides these hints.
‘shape-rendering'
Value: default | optimizeSpeed | crispEdges |
geometricPrecision | inherit
Initial: false
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Appliesto:  al elements

Inherited: yes

Percentages: N/A

Media: visual
default

Indicates that the user agent should make appropriate tradeoffs to balance speed, crisp edges and
geometric precision, but with geometric precision given more importance than speed and crisp
edges.
optimizeSpeed
Indicates that the user agent should emphasize rendering speed over geometric precision and
crisp edges. This option will sometimes cause the user agent to turn off shape anti-aliasing.
crispEdges
Indicates that the user agent should attempt to emphasize the contrast between clean edges of
artwork over rendering speed and geometric precision. To achieve crisp edges, the user agent
might turn off anti-aliasing for all lines and curves or possibly just for straight lines which are
close to vertical or horizontal. Also, the user agent might adjust line positions and line widths to
align edges with device pixels.
geometricPrecision
Indicates that the user agent should emphasi ze geometric precision over speed and crisp edges.

The creator of an SVG document might want to provide a hint to the implementation about what
tradeoffs to make as it renders text. The 'text-rendering' property provides these hints.

'text-rendering'

Value: default | optimizeSpeed | optimizelL egibility |
geometricPrecision | inherit
Initial: default
Appliesto:  <text> elements
Inherited: yes
Percentages. yes
Media: visual
default

Indicates that the user agent should make appropriate tradeoffs to balance speed, legibility and
geometric precision, but with legibility given more importance than speed and geometric
precision.

optimizeSpeed
Indicates that the user agent should emphasize rendering speed over legibility and geometric
precision. This option will sometimes cause the user agent to turn off text anti-aliasing.

optimizel egibility
Indicates that the user agent should emphasize legibility over rendering speed and geometric

precision. The user agent will often choose whether to apply anti-aliasing techniques, built-in
font hinting or both to produce the most legible text.

geometricPrecision

Indicates that the user agent should emphasize geometric precision over legibility and rendering
speed. This option will usually cause the user agent to suspend the use of hinting so that glyph
outlines are drawn with comparable geometric precision to the rendering of path data.



The creator of an SVG document might want to provide a hint to the implementation about how to make
speed vs. quality tradeoffs asit performs image processing. The 'image-rendering’ property provides a
hint to the SV G user agent about how to optimize its image rendering.:

‘image-rendering'

Value: default | optimizeSpeed | optimizeQuality | inherit
Initial: default
Appliesto:  images
Inherited: yes
Percentages: N/A
Media: visual
default

Indicates that the user agent should make appropriate tradeoffs to balance speed and quality, but
quality should be given more importance than speed.

optimizeSpeed

Indicates that the user agent should emphasi ze rendering speed over quality. This option will
sometimes cause the user agent to use a bilinear image resampling algorithm.

optimizeQuality
Indicates that the user agent should emphasize quality over rendering speed. This option will
sometimes cause the user agent to use a bicubic image resampling algorithm.

The 'visibility' indicates whether a given object should be rendered at all.

'visibility'
Value: visible | hidden | inherit
Initial: visible
Appliesto: &l elements
Inherited: yes
Percentages. N/A
Media: visual
visible
The current object should be drawn.
hidden

The current object should not be drawn.

8.6 Inheritance of Painting Properties

The values of any of the painting properties described in this chapter can be inherited from a given
object's parent. Painting, however, is always done on each leaf-node individually, never at the <g> level.
Thus, for the following SV G, two distinct gradients are painted (one for each rectangle):

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG August 1999//EN'

"http://ww. w3. or g/ G aphi cs/ SVE SVG 19990812. dt d" >
<svg wi dth="4in" hei ght="3in">

<desc>Gradients apply to | eaf nodes

</ desc>

<g>

<def s>



<linearGadient id="MyGadient">
<stop offset="0% style="col or: #F60"/ >
<stop offset="70% style="col or:#FF6"/>
</linear Gradi ent >
</ def s>
<g style="fill: url (#M/G adi ent)">
<rect w dth="20" hei ght="15.8"/>
<rect wi dth="35" height="8"/>
</ g>
</ g>
</ svg>

Download this example
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9 Bullt-in Types of Paint

Contents
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o 9.2.1 Introduction

o 9.2.2 Properties for specifying color profiles
« 9.3 Gradients

o 9.3.1 Introduction

o 9.3.2 Linear Gradients

o 9.3.3 Radial Gradients

o 9.3.4 Gradient Stops
o 94 Patterns

9.1 Introduction

With SVG, you canfill (i.e., paint the interior) or stroke (i.e., paint the outline) of shapes and text using
one of the following:

o color
« gradients (linear or radial)
« patterns (vector or image, possibly tiled)

SV G uses the general notion of apaint server. Color, gradients and patterns are just specific types of
paint servers. For example, first you define a gradient by including a <gradient> element within a
<defs>, assign an ID to that <gradient> object, and then reference that ID in a'fill' or 'stroke’ property:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG August 1999//EN'

"http://ww. w3. or g/ G aphi cs/ SVE SVG 19990812. dt d" >
<svg wi dth="4in" hei ght="3in">

<desc>Li near gradient exanple

</ desc>

<g>

<def s>
<linearGadient id="MyGadient">



<stop offset="0% style="col or: #F60"/ >
<stop offset="70% style="col or:#FF6"/>
</linear G adi ent >
</ def s>
<rect style="fill: url (#M/G adient)" w dth="20" hei ght="15.8"/>
</ g>
</ svg>

Download this example

9.2 Color

9.2.1 Introduction

All SVG colors are specified in the SRGB color space (see [SRGB]). At aminimum, SVG user agents

should conform to the color behavior requirements specified in the Colors chapter of the CSS2
specification (see [CSS2]).

Additionally, SV G documents can specify an alternate color specification using an ICC profiles (see
[ICC32]). If ICC-based colors are provided and the SV G user agent support |CC color, then the

| CC-based color takes precedence over the SRGB color specification.

For more on specifying color properties, refer to the descriptions of the 'fill' property and the 'stroke
property.

The 'color' property is used to provide a potential indirect value (currentColor) for the 'fill' and 'stroke’
properties and specifies the color values for gradient stops. The color property is extended from CSS2 to
accommodate color definitionsin arbitrary color spaces defined by the 'color-space’ property.

‘color'

Value: <color> [icc-color(<colorvalue>*)] | inherit
Initial: depends on user agent

Appliesto:  ‘fill' and 'stroke’ properties and gradient stops.
Inherited: see Inheritance of Painting Properties
Percentages. N/A

Media: visual

For a description of the parameters, refer to the 'fill' property.

9.2.2 Properties for specifying color profiles

The International Color Consortium has established a standard, the ICC Profile [ICC32], for

documenting the color characteristics of input and output devices. Using these profiles, it is possible to
build a transform and correct visual data for viewing on different devices.

The 'color-profile’ property identifies the ICC profile which should be used to process al <icc-color>
definitions within the current object.

‘color-profile

Values: auto | SRGB | <uri> | inherit
Initial: auto
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Appliesto: all elements
Inherited:  yes
Percentages:.n/a

Media: visual

This property permits the specification of a source color profile other than the default.

auto

sRGB

<uri>

Thisisthe default behavior. All colors are presumed to be defined in the SRGB color space
unless a more precise embedded profile is specified within content data. For images that do have
aprofile built into their data, that profile is used. For images that do not have a profile, the SRGB
profileis used so that the colors in these images can be kept "in synch™ with the colors specified
inCSSand HTML.

The source profileis assumed to be SRGB. This differs from auto in that it overrides an
embedded profile inside an image.

The name or location of a standard ICC profile resource. Just like specifying SRGB, it overrides
an embedded profile. Due to the size of profiles, the <uri> may specify a special name
representing a standard profile. The name sRGB, being the standard WWW color space, is
defined separately because of its significance, athough the rules regarding application of any
special profile should be identical.

'rendering-intent’

auto | perceptual | relative-colorimetric |

Values. saturation | absolute-colorimetric | inherit
Initial: auto

Appliesto: all elements

Inherited:  yes

Percentages:.n/a
Media: visual

This property permits the specification of a color profile rendering intent other than the default. The
behavior of values other than auto and inherent are defined by the International Color Consortium
standard.

auto

9.3

Thisisthe default behavior. The user-agent determines the best intent based on the content type.
For image content containing an embedded profile, it should be assumed that the intent specified
within the profile is the desired intent. Otherwise, the user agent should use the current profile
(based on the color-profile style) and force the intent, overriding any intent that may be stored in
the profile itself.

Gradients



9.3.1 Introduction

Gradients consist of continuously smooth color transitions along a vector from one color to another,
possibly followed by additional transitions along the same vector to other colors. SVG provides for two
types of gradients, linear gradients and radial gradients.(??? Include drawing)

Gradients are specified within a <defs> element and are then referenced using 'fill' or 'stroke’ or
properties on a given graphics element to indicate that the given element should be filled or stroked with
the referenced gradient.

9.3.2 Linear Gradients

Linear gradients are defined by a <linear Gradient> element.

<! ELEMENT linear Gradi ent (stop|ani mate|ani mateTransfornm* >
<I ATTLI ST |li near Gr adi ent

id | D #l MPLI ED

gradientUnits (userSpace | objectBoundi ngBox) 'user Space'

gr adi ent Tr ansf or m CDATA #l MPLI ED

x1 CDATA #l MPLI ED

y1l CDATA #l MPLI ED

x2 CDATA #l MPLI ED

y2 CDATA #l MPLI ED

spreadMet hod (pad | reflect | repeat) "pad">

Attribute definitions:
gradientUnits = "user Space | objectBoundingBox"

Defines the coordinate system for attributes x1, y1, x2, y2. If gradientUnits=" user Space" (the
default), x1, y1, x2, y2 represent values in the current user coordinate system in place at the time
when the <linearGradient> element is defined. If gradientUnits=" objectBoundingBox" , then
x1, y1, x2, y2 represent values in an abstract coordinate system where (0,0) is the (minx,miny) in
user space of the bounding box of the object getting filled with the gradient, and (1,1) isthe
(maxx,maxy) corner of the bounding box. (Note: the bounding box represents the maximum
extent of the shape of the object in X and Y with respect to the user coordinate system of the
object exclusive of stroke-width.)

gradientTransform = "transform’

Contains the definitions of an optional additional transformation from the gradient coordinate
system onto the target coordinate system (i.e., userSpace or objectBoundingBox). This allows for
things such as skewing the gradient. gradientTransform can take on the same values as the
transform attribute.

x1 = "x-coordinate"

x1, y1, x2, y2 define agradient vector for the linear gradient. This gradient vector provides
starting and ending points onto which the <stops> are mapped. The values of x1, y1, X2, y2 can
be either numbers or percentages whose meaning is determined by the value of attribute
gradientUnits, asfollows:
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| gradientUnits  [Typeof value M eaning of value

The value represents a coordinate in the current user
coordinate system

The value represents a percent distance along the X-axis
" user Space" apercentage |of the current viewport (see Processing rules for CSS

units and percentages)

"user Space” anumber

The value represents a fractiona position within the
bounding box of the given shape, where (0,0) isthe
"objectBoundingBox" |a number (minx,miny) of the shape and (1,1) is the (maxx,maxy)
of the shape. (See discussion of
gradientUnits="objectBoundingBox".)

The value represents a fractional position within the
bounding box of the given shape, where (0%,0%) is the
"objectBoundingBox" |a percentage  [(minx,miny) of the shape and (100%,100%) isthe
(maxx,maxy) of the shape. (See discussion of
gradientUnits="objectBoundingBox".)

Default valueis "0%".
y1 ="y-coordinate"
See x1. Default valueis"0%".

X2 = "x-coordinate"
See x1. Default value is"100%".

y2 ="y-coordinate"
See x1. Default value is " 0%".

spreadM ethod = "pad | reflect | repeat”

Indicates what happens if the the gradient starts or ends inside the bounds of the target rectangle.
Possible values are: pad, which saysto use the terminal colors of the gradient to fill the
remainder of the target region, reflect, which saysto reflect the gradient pattern start-to-end,
end-to-start, start-to-end, etc. continuously until the target rectangleisfilled, and repeat, which
saysto repeat the gradient pattern start-to-end, start-to-end, start-to-end, etc. continuously until
the target region isfilled.

Attributes defined elsewhere:
id.

Percentages are allowed for x1, y1, X2, y2. For gradientUnits="userSpace", percentages represent values
relative to the current viewport. For gradientUnits="objectBoundingBox", percentages represent values
relative to the bounding box for the object.

(??? Need to include some drawings here showing these attributes)



9.3.3 Radial Gradients

Radial gradients are defined by a <radial Gradient> element.

<! ELEMENT radi al Gradi ent (stop|ani mat e| ani mateTransform* >
<I ATTLI ST radi al G adi ent

id I D #l MPLI ED

gradientUnits (userSpace | objectBoundi ngBox) 'user Space'

gr adi ent Tr ansf or m CDATA #| MPLI ED

cx CDATA #l MPLI ED

cy CDATA #l MPLI ED

r CDATA #l MPLI ED

f x CDATA #l MPLI ED

fy CDATA #l MPLI ED>

Attribute definitions:
gradientUnits = "user Space | objectBoundingBox"

Defines the coordinate system for attributes cx, cy, r, fx, fy. If gradientUnits=" user Space" (the
default), cx, cy, r, fx, fy represent valuesin the current user coordinate system in place at the

time when the <linearGradient> element is defined. If gradientUnits=" objectBoundingBox" ,
then cx, cy, r, fx, fy represent values in an abstract coordinate system where (0,0) isthe

(minx,miny) in user space of the bounding box of the object getting filled with the gradient, and
(1,1) isthe (maxx,maxy) corner of the bounding box. (Note: the bounding box represents the
maximum extent of the shape of the object in X and Y with respect to the user coordinate system
of the object exclusive of stroke-width.)

gradientTransform = "transform’

Contains the definitions of an optional additional transformation from the gradient coordinate
system onto the target coordinate system (i.e., userSpace or objectBoundingBox). This allows for
things such as skewing the gradient. gradientTransfor m can take on the same values as the
transform attribute.

cx = "x-coordinate"

cX, cy, r define the largest/outermost circle for the radial gradient. The gradient will be drawn
such that the 100% gradient stop is mapped to the perimeter of this largest/outermost circle.

Default value is "50%".
cy = "y-coordinate"

See cx. Default value is "50%".
r ="length"

See cx. Default value is "50%".

fx = "x-coordinate"

fx, fy define the focal point for the radial gradient. The gradient will be drawn such that the 0%
gradient stop is mapped to (fx, fy). The default value is 50%.

fy ="y-coordinate"
See fx. Default value is "50%".



Attributes defined elsewhere:

id.
Percentages are allowed for cx, cy, r, fx, fy. For gradientUnits="userSpace", percentages represent
values relative to the current viewport. For gradientUnits="objectBoundingBox", percentages represent
values relative to the bounding box for the object.

(??? Need to include some drawings here showing these attributes)

9.3.4 Gradient Stops

The ramp of colorsto use on agradient is defined by the <stop> elements that are child elementsto
either the <linearGradient> element or the <radial Gradient> element. Here is an example of the

definition of alinear gradient that consists of a smooth transition from white-to-red-to-black:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC/ / DTD SVG August 1999//EN'
"http://ww. wW3. or g/ G aphi cs/ SVE SVG 19990812. dt d" >
<svg wi dth="4in" hei ght="3in">
<desc>Radi al gradient exanple with three gradi ent stops
</ desc>
<g>
<def s>
<radi al Gadi ent id="MyG adi ent">
<stop offset="0% style="color:white"/>
<stop offset="50% style="color:red"/>
<stop offset="100% style="col or: bl ack"/>
</ radi al Gradi ent >
</ def s>
<circle style="fill: url(#MG adient)" r="42"/>
</ g>
</ svg>

Download this example

<! ELEMENT stop (ani nate|ani mateCol or)* >
<! ATTLI ST stop

id | D #l MPLI ED

styl e CDATA #l MPLI ED

of f set CDATA #REQUI RED >

Attribute definitions:
offset = "length"

The offset attribute is either a <number> (usually ranging from 0 to 1) or a percentage
(correspondingly usually ranging from 0% to 100%) which indicates where the gradient stop
should be placed. For linear gradients, the offset attribute represents a location along the gradient
vector. For radial gradients, it represents a percentage distance from (fx,fy) to the edge of the
outermost/largest circle.

Attributes defined elsewhere:
id, style.
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The 'stop-color' property (non-inherited) indicates what color to use at that gradient stop. All valid CSS2
color property specifications are available.

An 'stop-opacity' property (non-inherited) can be used to define the opacity of a given gradient stop.

Some notes on gradients:

« Gradient offset values less than O (or less than 0%) are rounded up to 0%. Gradient offset values
greater than 1 (or greater than 100%) are rounded down to 100%.

« Thereneedsto be at least two stops defined to have a gradient effect. If no stops are defined,
then painting should occur asif 'none’ were specified as the paint style. If one stop is defined,
then paint with the solid color fill using the color defined for that gradient stop.

« Each gradient offset value should be equal to or greater than the previous gradient stop's offset
value. If agiven gradient stop's offset value is not equal to or greater than all previous offset
values, then the offset value is adjusted to be equal to the largest of all previous offset values.

« If two gradient stops have the same offset value, then the latter gradient stop controls the color
value at the overlap point.

9.4 Patterns

A pattern is used to fill or stroke an object using a pre-defined graphic object which can be replicated
("tiled") at fixed intervalsin x and y to cover the areas to be painted.

Patterns are defined using a <patter n> element and then referenced by propertiesfill: and stroke:.

<! ELEMENT pattern (defs?, desc?,title?,
(path|text|rect|circle|ellipse|line|polyline|polygon|

use| i mage| svg| g| swi t chj a|
ani nat e| ani mat eTransform *) >

<I ATTLI ST pattern
id I D #l MPLI ED
xm : | ang NMIOKEN #| MPLI ED
xm : space (default|preserve) #l MPLI ED
cl ass NMICKENS #l MPLI ED
styl e CDATA #l MPLI ED
patternUnits (userSpace | objectBoundi ngBox) 'user Space'
patt er nTr ansf or m CDATA #l MPLI ED
x CDATA #| MPLI ED
y CDATA #l| MPLI ED
wi dt h CDATA #REQUI RED
hei ght CDATA #REQUI RED
ref X CDATA #l MPLI ED
refY CDATA #l MPLI ED
vi ewBox CDATA #l MPLI ED
preserveAspect Rati o CDATA ' xM dYM d neet' >

Attribute definitions:
patternUnits = "user Space | objectBoundingBox"

Defines the coordinate system for attributes x, y, width, height. If patternUnits=" user Space"
(the default), x, y, width, height represent values in the current user coordinate system when the



<pattern> element is defined. If patter nUnits=" objectBoundingBox", then x, y, width, height
represent values in an abstract coordinate system where (0,0) is the (minx,miny) in user space of
the bounding box of the object getting filled with the pattern, and (1,1) is the (maxx,maxy)
corner of the bounding box. (Note: the bounding box represents the maximum extent of the
shape of the object in X and Y with respect to the user coordinate system of the object exclusive
of stroke-width.)

patternTransform = "transform"

Contains the definitions of an optional additional transformation from the pattern coordinate
system onto the target coordinate system (i.e., userSpace or objectBoundingBox). This allows for
things such as skewing the pattern tiles. patter nTransfor m can take on the same values as the
transform attribute.

X = "x-coordinate"

X, Y, width, height indicate how the pattern tiles should be placed and spaced and represent
coordinates and values in the coordinate space specified by patter nUnits. Default valueis "0%".

y ="y-coordinate"

See x. Default valueis "0%".
width = "width"

See x. Default valueis"100%".
height = "height"

See x. Default valueis"100%".

Attributes defined elsewhere:
id, xml:lang, xml:space, class, style, refX, refY, viewBox, preserveAspectRatio.

An example:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC// DTD SVG August 1999// EN'
"http://ww. wW3. or g/ G aphi cs/ SVE SVG 19990812. dt d" >
<svg wi dth="4in" height="3in" >
<def s>
<pattern id="Triangl ePattern”
patternUnit s="user Space"
x="0" y="0" wi dt h="25" hei ght="25"
patternTransf or m=" skewX( 45) "
vi ewBox="0 0 10 10" >
<path d="M 0 O L 10 0L 5 10 z" />

</ def s>

<l-- Fill this ellipse with the above pattern -->

<ellipse style="fill: url (#TrianglePattern)" rx="40" ry="27" />
</ svg>

Download this example
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10.1 Introduction

Paths represent the outline of a shape which can be filled, stroked, (see Filling, Stroking and Paint
Servers) used as a clipping path (see Clipping, Masking and Compositing), or for any combination of the
three.

A path is described using the concept of a current point. In an analogy with drawing on paper, the
current point can be thought of as the location of the pen. The position of the pen can be changed, and
the outline of a shape (open or closed) can be traced by dragging the pen in either straight lines or
Curves.

Paths represent an outline of an object which is defined in terms of moveto (set a new current point),
lineto (draw a straight line), curveto (draw a curve using a cubic bezier), arc (elliptical or circular arc)
and closepath (close the current shape by drawing aline to the last moveto) elements. Compound paths
(i.e., apath with subpaths, each consisting of a single moveto followed by one or more line or curve
operations) are possible to alow effects such as "donut holes" in objects.

A path is defined in SV G using the <path> element.



10.2 The <path> element

<! ELEMENT path (desc?,title?, (ani mate|ani mat eTr ansf ornj ani mat eCol or)*) >
<! ATTLI ST path

id | D #l MPLI ED

xm : | ang NMIOKEN #| MPLI ED

xm : space (default]|preserve) #l MPLI ED

cl ass NMIOKENS #| MPLI ED

styl e CDATA #l MPLI ED

transf orm CDATA #l MPLI ED

%gr aphi csEl enent Event s;

systemrequired CDATA #l MPLI ED

d CDATA #REQUI RED

fl at ness CDATA #l MPLI ED

noni nal Lengt h CDATA #l MPLI ED >

Attribute definitions:
d = "path data"
The definition of the outline of a shape. See Path data.
flatness = "value"
(??? Will be provided later) Used in calculating distance along a path.
nominal Length = "length"

The expected length for the distance cal culation along the path. Use to calibrate text-on-a-path
and animation. (??? More details are forthcoming.)

Attributes defined el sewhere:
id, xml:lang, xml:space, class, style, transform, %graphi csElementEvents;, system-required.

10.3 Path data

10.3.1 General information about path data

A path is defined by including a <path> element which contains a d=" (path data)" attribute, where the
d attribute contains the moveto, line, curve (both cubic and quadratic beziers), arc and closepath
instructions. The following example specifies a path in the shape of atriangle. (The M indicates a
moveto, the L's indicate lineto's, and the z indicates a closepath:

<?xm version="1.0" standal one="yes" ?>
<svg wi dt h="4in" hei ght="3in"
xmns = "http://ww. w3. or g/ G aphi cs/ SVE SVG 19990812. dtd' >
<path d="M 100 100 L 140 100 L 120 140 z"/>
</ svg>

Download this example
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Path data values can contain newline characters and thus can be broken up into multiple linesto improve
readability. Because of line length limitations with certain related tools, it is recommended that SV G
generators split long path data strings across multiple lines, with each line not exceeding 255 characters.
Also note that newline characters are only allowed at certain places within a path data value.

The syntax of path datais very abbreviated in order to allow for minimal file size and efficient
downloads, since many SVG fileswill be dominated by their path data. Some of the ways that SVG
attempts to minimize the size of path data are as follows:

« All instructions are expressed as one character (e.g., amoveto is expressed asan M)

« Superfluous white space and separators such as commas can be eliminated (e.g., "M 100 100 L
200 200" contains unnecessary spaces and could be expressed more compactly as "M 100
100L 200 200")

« The command letter can be eliminated on subsequent commands if the same command is used
multiple timesin arow (e.g., you can drop the second "L" in "M 100 200 L 200 100 L -100
-200" and use "M 100 200 L 200 100 -100 -200" instead)

« Relative versions of al commands are available (upper case means absol ute coordinates, lower
case means relative coordinates)

« Alternate forms of lineto are available to optimize the special cases of horizontal and vertical
lines (absolute and relative)

« Alternate forms of curve are available to optimize the specia cases where some of the control
points on the current segment can be determined automatically from the control points on the
previous segment

The path data syntax is a prefix notation (i.e., commands followed by parameters). The only allowable
decimal pointisaperiod (".") and no other delimiter characters are allowed. (For example, the following
isan invalid numeric value in a path data stream: "13,000.56". Instead, you should say: "13000.56".)
(??? Need to clean this up) In the tables below, the following notation is used:

e (): grouping of parameters

« +: 1 or more of the given parameter(s) is required

The following sections list the commands.

10.3.2 The "moveto" commands

The "moveto” commands (M or m) establish a new current point. The effect isasif the "pen" were lifted
and moved to anew location. A path data segment must begin with either one of the "moveto”
commands or one of the "arc" commands. Subsequent "moveto”" commands (i.e., when the "moveto” is
not the first command) represent the start of a new subpath:

Command ’ Name ’Parameters Description




Start a new sub-path at the given (x,y) coordinate. M
(uppercase) indicates that absolute coordinates will follow;
m (lowercase) indicates that relative coordinates will
follow. If arelative moveto (m) appears as the first element
of the path, then it istreated as a pair of absolute
coordinates. If amoveto is followed by multiple pairs of
coordinates, the subsequent pairs are treated as implicit
lineto commands.

M (absolute)

m (relative) moveto

(xy)+

10.3.3 The "closepath” command

The "closepath" (Z or z) causes an automatic straight line to be drawn from the current point to the
initial point of the current subpath. " Closepath” differsin behavior from what happens when "manually"
closing a subpath viaa"lineto" command in how 'stroke-lingjoin' and 'stroke-linecap’ are implemented.
With "closepath”, the end of the final segment of the subpath is"joined" with the start of theinitial
segment of the subpath using the current value of 'stroke-lingjoin' . If you instead "manually" close the
subpath viaa"lineto" command, the start of the first ssgment and the end of the last segment are not
joined but instead are each capped using the current value of 'stroke-linecap':

Command Name | Parameters Description

7 or Close the current subpath by drawing a straight line from

. closepath | (none) the current point to current subpath's most recent starting
point (usually, the most recent moveto point).

10.3.4 The "lineto" commands

The various "lineto" commands draw straight lines from the current point to a new point:

Command

Name

Parameters

Description

L (absolute)
| (relative)

lineto

(xy)+

Draw aline from the current point to the given
(x,y) coordinate which becomes the new current
point. L (uppercase) indicates that absolute
coordinates will follow; | (lowercase) indicates
that relative coordinates will follow. A number of
coordinates pairs may be specified to draw a
polyline. At the end of the command, the new
current point is set to the final set of coordinates
provided.




Draws a horizontal line from the current point
(cpx, cpy) to (X, cpy). H (uppercase) indicates that
absolute coordinates will follow; h (lowercase)

H (absolute) . , indicates that relative coordinates will follow.

h (relative) horizontal lineto || x+ Multiple x values can be provided (although
usually this doesn't make sense). At the end of the
command, the new current point becomes (X, cpy)
for the final value of x.

Draws avertical line from the current point (cpx,
cpy) to (cpx, y). V (uppercase) indicates that
absolute coordinates will follow; v (lowercase)

V (absolute) o indicates that relative coordinates will follow.

v (relative) vertical lineto y* Multiple y values can be provided (although
usually this doesn't make sense). At the end of the
command, the new current point becomes (cpx, Y)
for thefinal value of y.

10.3.5 The curve commands

These three groups of commands that draw curves:

« Cubic bezier commands (C, ¢, Sand s). A cubic bezier segment is defined by a start point, an
end point, and two control points.

o Quadratic bezier commands (Q, g, T and T). A quadratic bezier segment is defined by a start
point, an end point, and one control point.

« Elliptical arc commands (A, a, B and b). An elliptical arc segment draws a segment of an ellipse
defined by the formulas:

X = ¢cX + rx * cos(theta)

y cy +ry * sin(theta)

where the elliptical arc isdrawn as a sweep for every possible theta between a given start angle
and end engle.

The cubic bezier commands are as follows;

Command Name Parameters Description




C (absolute)
c (relative)

curveto

(x1ylx2y2xy)+

Draws a cubic bezier curve from
the current point to (X,y) using
(x1,y1) asthe control point at the
beginning of the curve and (x2,y2)
as the control point at the end of
the curve. C (uppercase) indicates
that absolute coordinates will
follow; c (lowercase) indicates that
relative coordinates will follow.
Multiple sets of coordinates may
be specified to draw a polybezier.
At the end of the command, the
new current point becomes the
final (x,y) coordinate pair used in
the polybezier.

S (absolute)
s(relative)

shorthand/smooth curveto

(x2y2xy)+

Draws a cubic bezier curve from
the current point to (x,y). Thefirst
control point is assumed to be the
reflection of the second control
point on the previous command
relative to the current point. (If
there is no previous command or if
the previous command was not an
C, ¢, Sor s, assumethefirst
control point is coincident with the
current point.) (x2,y2) isthe
second control point (i.e., the
control point at the end of the
curve). S (uppercase) indicates that
absolute coordinates will follow; s
(lowercase) indicates that relative
coordinates will follow. Multiple
sets of coordinates may be
specified to draw a polybezier. At
the end of the command, the new
current point becomes the final
(x,y) coordinate pair used in the
polybezier.

The quadratic bezier commands are as follows:

Command

Name

Parameters Description




Q (absolute)
g (relative)

guadratic bezier curveto

(x1ylxy)+

Draws a quadratic bezier
curve from the current
point to (X,y) using (x1,y1)
as the control point. Q
(uppercase) indicates that
absolute coordinates will
follow; q (lowercase)
indicates that relative
coordinates will follow.
Multiple sets of
coordinates may be
Specified to draw a
polybezier. At the end of
the command, the new
current point becomes the
final (x,y) coordinate pair
used in the polybezier.

T (absolute)
t (relative)

Shorthand/smooth quadratic bezier

curveto

(xy)+

Draws a quadratic bezier
curve from the current
point to (X,y). The control
point is assumed to be the
reflection of the control
point on the previous
command relative to the
current point. (If thereis
no previous command or if
the previous command
wasnotanQ, q, T or t,
assume the control point is
coincident with the current
point.) T (uppercase)
indicates that absolute
coordinates will follow; t
(lowercase) indicates that
relative coordinates will
follow. At the end of the
command, the new current
point becomes the final
(x,y) coordinate pair used
in the polybezier.

The elliptical arc commands are as follows:

Command

Name

Parameters

Description




Draws an elliptical arc from the
current point to (X, y). The sizeand
orientation of the ellipse is defined
two radii (rx, ry) and an
x-axis-rotation, which indicates
how the ellipse asawholeis
- - tated relative to the current
(rx ry x-axis-rotation (r:% ordinate

system. The center (cx,
large-arc-flag sweep-flag x y)+ cy) of the éllipseis calculated
automatically to satisfy the
constraints imposed by the other
parameters. lar ge-ar c-flag and
sweep-flag contribute to the
automatic calculations and help
determine how the arc is drawn.

A (absolute)

a (relative) eliptical arc

The elliptical arc command draws a section of an ellipse which meets the following constraints:
« thearc starts at the current point
« thearcendsat point (X, y)
o thedlipse hasthe two radii (rx, ry)

« the X-axis of the ellipseis rotated by x-axis-rotation relative to the X-axis of the current
coordinate system.

For most situations, there are actually four different arcs (two different ellipses, each with two different
arc sweeps) that satisfy these constraints:. (Pictures will be forthcoming in afuture version of the spec)
lar ge-ar c-flag and sweep-flag indicate which one of the four arcs should be drawn, as follows:

« Of the four candidate arc sweeps, two will represent an arc sweep of greater than or equal to 180
degrees (the "large-arc"), and two will represent an arc sweep of less than or equal to 180
degrees (the "small-arc"). If large-arc-flagis'l', then one of the two larger arc sweeps will be
chosen; otherwise, if large-arc-flag is'0’, one of the smaller arc sweeps will be chosen,

« If sweep-flagis'l, then the arc will be drawn in a"positive-angle" direction (i.e., the ellipse
formula x=cx+r x* cos(theta) and y=cy+ry* sin(theta) is evaluated such that theta starts at an
angle corresponding to the current point and increases positively until the arc reaches (x,y)). A
value of 0 causes the arc to be drawn in a"negative-angle" direction (i.e., theta starts at an angle
value corresponding to the current point and decreases until the arc reaches (x,y)).

(We need examplesto illustrate all of this! Here is one for the moment. Suppose you have acircle with
center (5,5) and radius 2 and you wish to draw an arc from O degrees to 90 degrees. Then one way to
achievethiswouldbeM 7,5 A 2,2 0 0 1 5, 7. Inthisexample, you move to the "0 degree"
location on the circle, which is (7,5), since the center is at (5,5) and the circle has radius 2. Since we
have circle, the two radii are the same, and in this example both are equal to 2. Since our sweep is 90
degrees, which is less than 180, we set large-arc-flag to 0. We want to draw the sweep in apositive
angle direction, so we set sweep-flag to 1. Since we want to draw the arc to the point which is at the 90
degree location of the circle, we set (x,y) to (5,7).)



10.3.6 The grammar for path data

(??? Thisrequires clean-up and a more formal write-up on the terminology.) The following is the BNF
for SVG paths. The following notation is used:

e *:0o0r more

e +:10r more

e 2200r1

(): grouping

o |- separates alternatives

« double quotes surround literals

svg- pat h:
wsp* subpat hs?

subpat hs:
subpat h
| subpat h subpat hs

subpat h:
novet o subpat h- el enent s?

subpat h-el enent s
subpat h- el enent - wsp
| subpat h- el enent -wsp subpat h-el ement s

subpat h- el ement - wsp:
subpat h- el ement wsp*

subpat h- el enent :

cl osepath
lineto
hori zontal -1i neto
vertical-lineto
curveto

I
I
|
I
| snoot h-curveto
| quadratic-bezier-curveto
| snoot h-quadrati c-bezi er-curveto
| elliptical-arc
novet o
("M | "' ) wsp* noveto-argunent-sequence

novet o- ar gunent - sequence:
coor di nat e- pai r
| coordinate-pair |ineto-argunent-sequence

cl osepat h:
("z' | "z") wep*
i neto:
( "L" ] "I" ) wsp* lineto-argunent-sequence

| i net o- ar gunment - sequence
coordi nate-pair
| coordinate-pair |ineto-argunent-sequence

hori zontal -1i neto:
( "H | "h" ) wsp* horizontal -1lineto-argunent-sequence
hori zont al -1 i net o- ar gunent - sequence

hori zont al -1 i net o- ar gunment



| horizontal -1ineto-argument horizontal -1ineto-argunent-sequence

hori zont al -1 i net o- ar gunent :
coordi nat e

vertical -1ineto:

( "V" | "v" ) wsp* vertical-Ilineto-argument-sequence
vertical -1ineto-argunment - sequence

vertical -1ineto-argunent

| vertical-lineto-argunent vertical-Ilineto-argument-sequence
vertical -1ineto-argunent:

coordi nate

curveto:
("C" | "c" ) wsp* curveto-argunent-sequence

curvet o- ar gunent - sequence:
curvet o- ar gunent
| curvet o-argunent curveto-argunent-sequence

curvet o- ar gunent :
coor di nat e- pai r coordi nat e-pair coordi nate-pair

snoot h- curvet o
("S" | "s" ) wsp* snpoth-curveto-argunent-sequence

snoot h- cur vet o- ar gunent - sequence
snoot h- cur vet o- ar gunent
| snoot h-curvet o-argunent snoot h- curvet o- ar gunent - sequence

snoot h- cur vet o- ar gunent :
coordi nate-pair coordinate-pair

quadr at i c- bezi er-curvet o:
("Q | "g" ) wsp* quadratic-bezier-curveto-argunent-sequence

quadr at i c- bezi er - curvet o- ar gunent - sequence
quadr at i c- bezi er - curvet o- ar gunent
| quadratic-bezier-curveto-argunent
quadr at i c- bezi er - curvet o- ar gunent - sequence

quadr ati c- bezi er-curvet o-argumnent :
coordi nat e-pair coordi nate-pair

snoot h- quadr ati c- bezi er-curvet o:
("T™ | "t" ) wsp* snooth-quadratic-bezier-curveto-argunment - sequence

snoot h- quadr ati c- bezi er-curvet o- ar gunent - sequence
coor di nat e- pai r
| coordinate-pair snooth-quadratic-bezier-curveto-argunment - sequence

elliptical-arc:
( "A" | "a" ) wsp* elliptical-arc-argunent-sequence

el l'i ptical -arc-argunent - sequence
el l'i ptical-arc-argunent
| elliptical-arc-argunent elliptical-arc-argunent-sequence

el liptical-arc-argunent:
nonnegat i ve- nunber - comma- wsp nonnegati ve- nunber - conma-wsp nunber - comma- wsp
fl ag- comma-wsp fl ag- conma-wsp coordi nat e- pai r

coor di nat e- pai r:
coordi nate coordi nate

coordi nate



nunber - coma- wsp

nonnegat i ve- nunber - conma- wsp:
nonnegat i ve- nunber wsp* comm? wsp*

number - coma- wWsp:
nunber wsp* comma? wsp*

nonnegat i ve- nunber:
i nt eger - const ant
| floating-point-constant

nunber :
sign? integer-constant
| sign? floating-point-constant

fl ag- comma- wsp:
flag wsp* comma? wsp*

fl ag:
NIRRT

conmma.:

i nt eger-constant:
di gi t - sequence

fl oating-point-constant:
fractional -constant exponent ?
| digit-sequence exponent

fractional - constant:
di gi t-sequence? "." digit-sequence
| digit-sequence "."

exponent :
("e" | "E" ) sign? digit-sequence

sign:
" +II | Il_ "
di gi t - sequence:
digit
| digit digit-sequence
digit:
0T | tAt | ov2t | M3t | At | st

wsp:
(#x20 | #x9 | #xD | #xA)+

"G

n g

ngn

ngn



previous next contents properties index

11 Basic Shapes
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11.1 Introduction

SV G contains the following set of basic shapes:

« <rect/> (arectangle with optional rounding attributes rx and ry which represents the radii of an
ellipse [axis-aligned with the rectangl€] to use to round off the corners of the rectangle);

o <circle/>
o <éllipse/>
o <polyline/>
« <polygon/>
o <line/>
Mathematically, these shape elements are equivalent to the path objects that would construct the same

shape. They may be stroked, filled and used as clip paths, and all the properties described above for
paths apply equally to them.

11.2 The <rect> element



<! ELEMENT rect (desc?,title?, (aninate|aninmteTransforn|ani mateColor)*) >
<!l ATTLI ST rect

id I D # MPLI ED

xm : | ang NMIOKEN #| MPLI ED

xm : space (defaul t|preserve) #l MPLIED

cl ass NMIOKENS #| MPLI ED

styl e CDATA #| MPLI ED

transf orm CDATA #l MPLI ED

%gr aphi csEl enent Event s;

systemrequired CDATA #l MPLI ED

Xx CDATA #| MPLI ED

y CDATA #| MPLI ED

wi dt h CDATA #REQUI RED

hei ght CDATA #REQUI RED

rx CDATA #l| WPLI ED

ry CDATA #l MPLI ED >

Attribute definitions:
X = "x-coordinate"

The x-coordinate of one corner of the rectangular. The default x-coordinate is zero. See
Coordinate Systems, Transformations and Units.

y ="y-coordinate"

The x-coordinate of one corner of the rectangular. The default y-coordinate is zero. See
Coordinate Systems, Transformations and Units.

width = "width"

The width of the rectangle. See Coordinate Systems, Transformations and Units.
height = "height"

The width of the rectangle. See Coordinate Systems, Transformations and Units.

rx = "length"

For rounded rectangles, the x-axis radius of the ellipse used to round off the corners of the
rectangle.

ry = "length"

For rounded rectangles, the y-axis radius of the ellipse used to round off the corners of the
rectangle.

If avalueisnot provided for rx but avalueis provided for ry, then rx is set to the same value asry. If a
valueis not provided for ry but avalueis provided for rx, thenry is set to the same value asrx. If values
are not provided for rx or ry, no rounding occurs.

Attributes defined el sewhere:
id, xml:lang, xml:space, class, style, transform, %graphicsElementEvents;, system-required.




11.3 The <circle> element

<! ELEMENT circle (desc?,title?, (animate|ani mateTransf ornj ani mat eCol or)*) >
<I ATTLIST circle

id | D #l MPLI ED

xm : | ang NMIOKEN #| MPLI ED

xm : space (d