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Scalable Vector Graphics Svg - 
2 - Reference 

By John Bentley 

Static 

Overview 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), https://www.w3.org/TR/SVG2/  ...  

SVG is  a  language for  descr ib ing two -d imens ional  graph ics  in  XML [XML10].  SVG a l lows 
for  three types  o f  g raph ic  objects :  vector  graph ic  shapes  (e .g . ,  paths  cons ist ing o f  
s tra ight  l ines  and curves) ,  images  and  text .  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/) 
https://www.w3.org/TR/SVG2/intro.html#AboutSVG  

SVG can be used in  three contexts :  

1.  As a  standalone document.  

// \images\svg-standalone.svg 

<?xml version="1.0" standalone="no"?> 

<!DOCTYPE svg PUBLIC "-//W3C//DTD SVG 1.1//EN"  

  "http://www.w3.org/Graphics/SVG/1.1/DTD/svg11.dtd"> 

<svg xmlns="http://www.w3.org/2000/svg" 

     version="1.1" width="5cm" height="5cm"> 

  <title>Two groups, each of two rectangles</title> 

  <g id="group1" fill="red"> 

    <rect x="1cm" y="1cm" width="1cm" height="1cm"/> 

    <rect x="3cm" y="1cm" width="1cm" height="1cm"/> 

  </g> 

  <g id="group2" fill="blue"> 

    <rect x="1cm" y="3cm" width="1cm" height="1cm"/> 

    <rect x="3cm" y="3cm" width="1cm" height="1cm"/> 

  </g> 

 

  <!-- Show outline of canvas using 'rect' element --> 

  <rect x=".01cm" y=".01cm" width="4.98cm" height="4.98cm" 

        fill="none" stroke="blue" stroke-width=".02cm"/> 

</svg> 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/)  
https://www.w3.org/TR/SVG2/struct.html 
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\images\svg-standalone.svg 

2.  Embedded as  an "SVG document fragment" in  an XML document ( l ike (HTML)) ;  and  

<body> 

  <h1>Scalable Vector Graphics (SVG) - Embedded Document Fragment</h1> 

   

  <svg xmlns="http://www.w3.org/2000/svg" version="1.1" height="250px"> 

    <rect x="25" y="25" width="200" height="200" fill="lime" stroke-width="4" 

stroke="pink" /> 

    <circle cx="125" cy="125" r="75" fill="orange" /> 

https://www.w3.org/TR/SVG2/
https://www.w3.org/TR/SVG2/intro.html#AboutSVG
https://www.w3.org/TR/SVG2/struct.html
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    <polyline points="50,150 50,200 200,200 200,100" stroke="red" stroke-width="4" 

fill="none" /> 

    <line x1="50" y1="50" x2="200" y2="200" stroke="blue" stroke-width="4" /> 

  </svg> 

 

</body> 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/)  
https://www.w3.org/TR/SVG2/struct.html 
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-embedded-document-fragment.xhtml 

3.  A standalone document that  is  referenced f rom within  XHTML,  in  ef fect  import ing 
i t .  

<body> 

  <h1>Scalable Vector Graphics (SVG) - Imported Standalone</h1> 

   

  <img src="images/svg-standalone.svg" alt="A img based svg inclusion" /> 

   

</body> 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/)  
https://www.w3.org/TR/SVG2/struct.html 
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-imported-standalone.xhtml 

Harnessing 

Descriptive elements 

The desc  and title  e lements  provide "descr ip t ive  in format ion" about  their  parent.   

<body> 

  <h1>Scalable Vector Graphics (SVG) - Embedded Document Fragment</h1> 

   

  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 

    <title>My SVG title</title> 

    <desc>A description</desc> 

    <rect x="25" y="25" width="550" height="350" fill="white" stroke-width="4" 

stroke="pink" /> 

    ...  

  </svg> 

 

</body> 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-embedded-document-fragment.xhtml 
(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "5.8. The ‘desc’ and ‘title’ 
elements", https://www.w3.org/TR/SVG2/struct.html#DescriptionAndTitleElements  

The metadata  e lement  is  a ls o a  des cr ipt ive e lement.  

Element reuse 

Reuse can  be ef fected through the fo l lowing  e lements :  defs ,  symbol  and use .  

E lements  can  be reus ed by in  three  ways:  

https://www.w3.org/TR/SVG2/struct.html#DescriptionAndTitleElements
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1.  For an element that  doesn't  i ts el f  render:  h aving an id  a ttr ibute and being later  

referenced through a  ur l .  

<linearGradient id="MyGradient">...</linearGradient> 

 

<rect style="fill:url(#MyGradient)"/> 

2.  For an element that ,  by  defau lt ,  does  render :   

a .  Rendering as  n ormal :  having an id  att r ibute and being  later  ca l led by the 

use  e lement .  

<svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 

  <circle id="myCircle" cx="100" cy="125" r="75" fill="black" /> 

  <use href="#myCircle" x="150" /> 

</svg> 

 

 
 

b.  Not render ing:  having an id  a ttr ibute ,  be ing a  chi ld  of  defs ,  and being  

later  ca l led by  the use  e lement .  

<svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 

  <defs> 

    <circle id="myCircle" cx="100" cy="125" r="75" fill="black" /> 

  </defs> 

  <use href="#myCircle" x="150" /> 

</svg> 

 

 
 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "5.4. Defining content for reuse, 
and the ‘defs’ element", https://www.w3.org/TR/SVG2/struct.html#Head  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-resuse.xhtml  
 

SVG element 

In  SVG2 the vers ion attr ibute is  not  us ed  on the SVG e lement .  

// Do this 

<svg xmlns="http://www.w3.org/2000/svg"> 

https://www.w3.org/TR/SVG2/struct.html#Head
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  <rect x="25" y="25" width="400px" height="400px" fill="blue"  /> 

</svg> 

 

// Not this 

<svg xmlns="http://www.w3.org/2000/svg" version="2"> 

  <rect x="25" y="25" width="400px" height="400px" fill="blue"  /> 

</svg> 

 

// Use in prior SVG standards 

<svg xmlns="http://www.w3.org/2000/svg" version="1.1"> 

  <rect x="25" y="25" width="400px" height="400px" fill="blue"  /> 

</svg> 

The version attribute in the <svg> element is present in the SVG 1.1 and 1.2 specifications, but not in SVG 2.  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "The ‘svg’ element", 
https://www.w3.org/TR/SVG2/struct.html#SVGElement  
"Re: version attribute of svg element", 2016-04-09, Sairus Patel, https://lists.w3.org/Archives/Public/www-
svg/2016Apr/0010.html  

Coordinate systems and the viewBox attribute 

Var ious  SVG contexts  s etup a  "v iewport",  wh ich estab l ishes  two coord inate sys tems :  a  
local  coord inate system  and a  viewport  coordinate system .  The local  coordinate system 
is  that  which a l l  ch i ld  element "us er  un its ",  wh ich don 't  have an assoc iated unit  symbol,  
are  made in  reference to.  The v iewport  coordinate sys tem es tabl ishes  the s i ze o f  the 
conta in ing e lement and trans forms (s cales )  the loca l  coord inate sys tem to match the s ize 
of  i ts el f  ( the st ipulated width and height  o f  the v iewport  coordindate system) .  Al l  ch i ld  
elements  are corresponding ly  t rans formed (scaled ).  

The local  coord inate system  i s  def ined by the viewBox  attr ibute.  The viewpor t  

coordinate  system  i s  def ined by the width  and  height  att r ibutes  ( i f  absent,  300px and  

150px respect ively ) .  In it ia l ly  the local  coord inate system and v iewport  coord inate system 
are  ident ical .  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Chapter 8: Coordinate Systems, 
Transformations and Units", https://www.w3.org/TR/SVG2/coords.html  

In it ia l  example.  The local  c oordinate  system and v iewport  coord inate s ystem are not  
exp l ic i t ly  def ined .  Both are  ident ical .  By  default  the  v iewport  is  300px by 150px.  In  
subsequent  examples  the sty le  b lock wi l l  app ly  but  not  s hown.  

<svg xmlns="http://www.w3.org/2000/svg"> 

  <style> 

    /* <![CDATA[ */ 

    rect { 

      fill: lightyellow; 

      stroke-width: 1; 

      stroke: black; 

    } 

    /* ]]> */ 

  </style>  

  <rect x="25" y="25" width="50" height="50" /> 

</svg> 

https://www.w3.org/TR/SVG2/struct.html#SVGElement
https://lists.w3.org/Archives/Public/www-svg/2016Apr/0010.html
https://lists.w3.org/Archives/Public/www-svg/2016Apr/0010.html
https://www.w3.org/TR/SVG2/coords.html
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C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-coordinate-system.xhtml 

Alter  the v iewport  d imensions  without  a l ter ing local  coordinate system.  

<svg xmlns="http://www.w3.org/2000/svg" width="200px" height="200px"> 

  <rect x="25" y="25" width="50" height="50" /> 

</svg>  

 

 
 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-coordinate-system.xhtml 

Sca le the chi ld  object  to  f i t  the v iewport  by  defin ing a  loca l  coordinate system through 
the viewBox  at tr ibute.  

<svg xmlns="http://www.w3.org/2000/svg" width="200px" height="200px" viewBox="0 0 100 100"> 

  <rect x="25" y="25" width="50" height="50" /> 

</svg> 
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C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-coordinate-system.xhtml 

Styling 

Intro 

Sty l ing in  SVG can be achieved e ither  through through pres entat ion att r ibutes  or  CSS 
sty l ing.  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Chapter 6: Styling", 
https://www.w3.org/TR/SVG2/styling.html  

The us e o f  presentat ional  at tr ibutes  is  deprecated.  

In the future, any new properties that apply to SVG content will not gain presentation attributes. Therefore, 
authors are suggested to use styling properties, either through inline ‘style’ properties or style sheets, 
rather than presentation attributes, for styling SVG content. 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "6.6. Presentation attributes", 
https://www.w3.org/TR/SVG2/styling.html#PresentationAttributes  

Presentation attribute styling 

Sty le SVG through pres entat ion at tr ibutes  as  fo l lows . . .  

<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

  <title>Scalable Vector Graphics (SVG) - Styling</title> 

 

  <link rel="stylesheet" href="style/html5-basic.css" /> 

 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - Styling</h1> 

 

https://www.w3.org/TR/SVG2/styling.html
https://www.w3.org/TR/SVG2/styling.html#PresentationAttributes
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  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px">  

    <circle cx="75" cy="100" r="50" stroke="green" fill="rgb(29, 183, 255)" stroke-

width="4" /> 

  </svg> 

 

</body> 

</html> 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Chapter 6: Styling", 
https://www.w3.org/TR/SVG2/styling.html  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-styling.xhtml 

For a  l is t  o f  presentat ion attr ibutes  s ee . . .  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "6.6. Presentation attributes", 
https://www.w3.org/TR/SVG2/styling.html#PresentationAttributes  

CSS styling 

Sty le SVG through CSS in  three  in -document  ways:  

1.  CSS outs ide of  the SVG element .  

<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

  <title>Scalable Vector Graphics (SVG) - Styling</title> 

 

  <link rel="stylesheet" href="style/html5-basic.css" /> 

 

  <style> 

    /* <![CDATA[ */ 

    circle { 

      stroke: green; 

      fill: rgb(29, 183, 255); 

      stroke-width: 4; 

    } 

    /* ]]> */ 

  </style> 

 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - Styling</h1> 

 

  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 

    <circle cx="75" cy="100" r="50" /> 

  </svg> 

 

</body> 

</html> 

 C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-styling.xhtml 

2.  With a  sty le  b lock as  a  chi ld  of  the SVG element .  

<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

  <title>Scalable Vector Graphics (SVG) - Styling</title> 

 

  <link rel="stylesheet" href="style/html5-basic.css" /> 

 

https://www.w3.org/TR/SVG2/styling.html
https://www.w3.org/TR/SVG2/styling.html#PresentationAttributes
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</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - Styling</h1> 

 

  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 

    <style> 

      /* <![CDATA[ */ 

      circle { 

        stroke: green; 

        fill: rgb(29, 183, 255); 

        stroke-width: 4; 

      } 

      /* ]]> */ 

    </style>     

    <circle cx="75" cy="100" r="50" /> 

  </svg> 

 

</body> 

</html> 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-styling.xhtml 

3.  A sty le att r ibute on the shape e lement.  

<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

  <title>Scalable Vector Graphics (SVG) - Styling</title> 

 

  <link rel="stylesheet" href="style/html5-basic.css" /> 

 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - Styling</h1> 

 

  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px">  

    <circle cx="75" cy="100" r="50" style="stroke: green; fill: rgb(29, 183, 255); 

stroke-width: 4;" /> 

  </svg> 

 

</body> 

</html> 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-styling.xhtml 

Sty le SVG through css  in  three external  document ways:  

1.  A HTML l ink  outs ide  o f  the SVG e lement.  

<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

  <title>Scalable Vector Graphics (SVG) - Styling</title> 

 

  <link rel="stylesheet" href="style/rainbows.css" /> 

 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - Styling</h1> 

 

  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px">  

    <circle cx="75" cy="100" r="50" /> 

  </svg> 

 

</body> 

</html> 



ScalableVectorGraphicsSvg-2-Reference.docx  CC BY-NC-SA 4.0 

Save Date: 2021-07-07 00:48 John Bentley of www.softmake.com.au  Page 9 of 47 

2.  A HTML l ink  ins ide  o f  the SVG e lement .  Include the xhtml namespac e.  

<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

  <title>Scalable Vector Graphics (SVG) - Styling</title> 

 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - Styling</h1> 

 

  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px">  

    <link rel="stylesheet" href="style/rainbows.css" 

xmlns="http://www.w3.org/1999/xhtml" /> 

    <circle cx="75" cy="100" r="50" /> 

  </svg> 

 

</body> 

</html> 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "6.3. External style sheets: 
the effect of the HTML ‘link’ element", https://www.w3.org/TR/SVG2/styling.html#LinkElement  

3.  Through CSS imports .  

<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

  <title>Scalable Vector Graphics (SVG) - Styling</title> 

 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - Styling</h1> 

 

  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px">  

    <style> 

      /* <![CDATA[ */ 

      @import url(style/rainbows.css); 

      /* ]]> */ 

    </style>  

    <circle cx="75" cy="100" r="50" /> 

  </svg> 

 

</body> 

</html> 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "6.3. External style sheets: 
the effect of the HTML ‘link’ element", https://www.w3.org/TR/SVG2/styling.html#LinkElement 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-styling.xhtml 

Precendence 

Where both a  pres entat iona l  at tr ibute and a  CSS property  appl ies ,  the CSS takes  
precedence.  

<svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px">  

  <style> 

    /* <![CDATA[ */ 

    circle { 

      stroke: green; 

      fill: lightskyblue; 

      stroke-width: 4; 

    } 

https://www.w3.org/TR/SVG2/styling.html#LinkElement
https://www.w3.org/TR/SVG2/styling.html#LinkElement
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    /* ]]> */ 

  </style>  

  <circle cx="75" cy="100" r="50" fill="white" /> 

</svg> 

 

 
 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-styling.xhtml 

The g (grouping) element 

The grouping element,  g ,  can be used  to operate  on several  ch i ld  e lements  at  once.  

<svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 

  <!-- Top Row --> 

  <g stroke-width="5" fill="lightskyblue" stroke="green"> 

    <circle cx="075" cy="100" r="50" /> 

    <circle cx="225" cy="100" r="50" /> 

    <circle cx="375" cy="100" r="50" /> 

    <circle cx="525" cy="100" r="50" /> 

  </g> 

</svg> 

 

  
 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-grouping-element-g.xhtml 
(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "5.2. Grouping: the ‘g’ element", 
https://www.w3.org/TR/SVG2/struct.html#Groups  

For the g ,  group ing,  e lement any sty l ing done on the ch i ldren takes  precedence.  

<svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 

  <!-- Top Row --> 

  <g stroke-width="5" fill="lightskyblue" stroke="green"> 

    <circle cx="075" cy="100" r="50" /> 

    <circle cx="225" cy="100" r="50" fill="red" /> 

    <circle cx="375" cy="100" r="50" fill="white" /> 

https://www.w3.org/TR/SVG2/struct.html#Groups
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    <circle cx="525" cy="100" r="50" /> 

  </g> 

</svg> 

 

 
 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-grouping-element-g.xhtml 
(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "5.2. Grouping: the ‘g’ element", 
https://www.w3.org/TR/SVG2/struct.html#Groups  

Embedded content 

SVG support  embedded content  v ia :  SVG's  image  and foreignObject  e lements;  and 

HTML's  video ,  audio ,  iframe  and canvas  e lements .  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Chapter 12: Embedded Content", 
https://www.w3.org/TR/SVG2/embedded.html  

The ‘ fore ignObject ’  e lement a l lows for  inc lus ion of  e l ements  in  a  non -SVG namespace 
which is  rendered  with in  a  reg ion  of  the SVG graphic  us ing other  us er  agent  process es .  
. . .  A ‘ fore ignObject ’  may be us ed in  conjunct ion  with  the ‘switch’  element and the 
‘ requiredExtens ions’  at t r ibute to  provide proper  check in g for  user  agent  support  and 
provide an a lternate  render ing in  cas e us er  agent  support  is  not  avai lable .  

<svg xmlns="http://www.w3.org/2000/svg"> 

  <switch> 

    <!-- Process the embedded XHTML if the requiredExtensions attribute 

        evaluates to true (i.e., the user agent supports XHTML 

        embedded within SVG). --> 

    <foreignObject width="600px" height="400px"> 

      <!-- XHTML content goes here --> 

        <p xmlns="http://www.w3.org/1999/xhtml" style="inline-size: 200px">Here is a 

paragraph that requires word wrap. Foreign Object.</p> 

    </foreignObject> 

    <!-- Else, process the following alternate SVG. 

        Note that there are no testing attributes on the 'text' element. 

        If no testing attributes are provided, it is as if there 

        were testing attributes and they evaluated to true.--> 

    <text font-size="10" font-family="Verdana"> 

      <tspan x="10" y="10">Here is a paragraph that</tspan> 

      <tspan x="10" y="20">requires word wrap. Fallback</tspan> 

    </text> 

  </switch> 

</svg> 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-foreignObject.xhtml 
(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "The ‘foreignObject’ element", 
https://www.w3.org/TR/SVG2/embedded.html#ForeignObjectElement  

https://www.w3.org/TR/SVG2/struct.html#Groups
https://www.w3.org/TR/SVG2/embedded.html
https://www.w3.org/TR/SVG2/embedded.html#ForeignObjectElement
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Basic Shapes 

Basic  shapes .  

<svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px" stroke-width="4"> 

  <!-- Top Row --> 

  <rect x="50" y="50" width="100" height="100" fill="white"  stroke="rgb(3, 149, 247)" /> 

  <circle cx="250" cy="100" r="50" fill="orange" stroke="black"  /> 

  <ellipse cx="375" cy="100" rx="50" ry="75" fill="green" stroke="black"  /> 

  <line x1="450" y1="50" x2="500" y2="150" stroke="blue"  /> 

 

  <!-- Bottom Row --> 

  <polyline points="50,250 50,300 150,300 150,200" stroke="red"  fill="none" /> 

  <polygon points="200,250 200,300 300,300 300,200" stroke="purple"  fill="none" /> 

 

  <!-- Not a "basic shape" as such --> 

  <path d="M 400,250 l 0,-70 l 70,70 0,0 -70,70 h-100Z"  stroke="black" fill="none" />  

</svg> 

 

 
 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-basic-shapes.xhtml 
(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Chapter 10: Basic Shapes", 
https://www.w3.org/TR/SVG2/shapes.html  

Path 

Overview 

The SVG path e lement  is  a  powerful  e lement that  serves  as  a  bas is  for  a l l  sorts  o f  
animat ions.  

<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

  <title>Scalable Vector Graphics (SVG) - Path Element</title> 

 

  <link rel="stylesheet" href="style/html5-basic.css" /> 

 

  <style> 

    /* <![CDATA[ */ 

 

    svg { 

      /* Don't use a border in production to prevent fallback ugliness */ 

      border: 1px solid black;  

    } 

 

    path { 

      fill: none; 

https://www.w3.org/TR/SVG2/shapes.html
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      stroke: red; 

      stroke-width: 1px; 

    } 

 

    /* ]]> */ 

  </style> 

 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - Path Element</h1> 

 

  <svg xmlns="http://www.w3.org/2000/svg" version="1.1" width="100px" height="100px"> 

    <path d="m 10,10 L 50,50 z" /> 

  </svg> 

 

</body> 

</html> 

 

 
 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-embedded-path-element.xhtml 

The va lue of  the path 's  d  (path data)  att r ibute  i s  compos ed of  several  commands.  The 
syntax ru les :  

1.  Each command is  composed of  a  letter  fo l lowed be zero,  one,  or  two co -
ordinates .   

M300,70 l 0,-70 

2.  Either  a  comma or  space MUST s eparate co -ord inates  o f  a  command.  

M 300 70 l 0 -70   // Valid 

M 30070 l 0 -70 // Invalid 

3.  Superf luous  white  space can be e l iminated.  

M300 70 l0 -7     // Note "l" is an ell not a one. 

4.  I f  the  command let ter  o f  subs equent  commands  is  the same,  i t  can be e l iminated.  

M 300,70 l 0,-70 l 70,70  // Valid 

M 300,70 l 0,-70   70,70 // Second ell eliminated. 

5.  A capita l  letter  means  t he coordinates  are abso lute,  a  lower cas e letter  means  the 
coordinates  are re lat ive  to  the previous  coord inates .  

M 300,70 L 0,-70  // 0,-70 are absolute 

M 300,70 l 0,-70 // 0,-70 are relative. 

6.  The path va lue can be s pl i t  across  mult ip le l ines .  

<path d="M 300,70 l 0,-70 l 70,70 

              0,0 -70,70 h-100" /> 
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7.  The co -ordinate  system is  as  fo l lows :  
 

 

 

 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Path Data", 
https://www.w3.org/TR/SVG2/paths.html#PathData  
C:\Users\John\Documents\Sda\Code\Android\Examples\Training\MyThirdApp\app\src\main\res\drawable\
vector_drawable.xml 

Sty le gu ide for  pathData .  Us e commas to s eparate a  command's  coord inates ;  except  for  
the f i rst  and last  command space s eparate the command l et ter  from coordinates ;  
el iminate repeated command letter .  

M 300,70 l 0,-70 l 70,70 0,0 -70,70 h-100Z  

C:\Users\John\Documents\Sda\Code\Android\Examples\Training\MyThirdApp\app\src\main\res\drawable\
vector_drawable.xml 

The path data commands:  
 

Command Name Paramaters 

   

M (absolute) m (relative) moveto (x y)+ 

Z or z closepath (none) 

   

L (absolute) l (relative) lineto (x y)+ 

H (absolute) h (relative) horizontal lineto x+ 

V (absolute) v (relative) vertical lineto y+ 

   

C (absolute) c (relative) cubic Bézier curveto (x1 y1 x2 y2 x y)+ 

S (absolute) s (relative) shorthand/smooth  

cubic Bézier curveto 

(x2 y2 x y)+ 

   

Q (absolute) q (relative) quadratic Bézier curveto (x1 y1 x y)+ 

(0,0) x 

y 

https://www.w3.org/TR/SVG2/paths.html#PathData
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T (absolute) t (relative) Shorthand/smooth quadratic 

Bézier curveto 

(x y)+ 

   

A (absolute) a (relative) elliptical arc (rx ry x-axis-rotation large-arc-

flag sweep-flag x y)+ 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Path Data", 
https://www.w3.org/TR/SVG2/paths.html#PathData  

Curve command syntax 

C (abso lute)  c  (re lat ive) ,  cubic  Bézier  curveto,  (x1 y1  x2 y2  x  y )+ .  

<svg width="420" height="420" xmlns="http://www.w3.org/2000/svg" 

xmlns:svg="http://www.w3.org/2000/svg"> 

  <!-- Manual Command  --> 

  <path id="manualBezierCurve" d="m10,210 c0,-190 200,-190 200,0 c0,190 200,190 200,0" 

    stroke-width="5" stroke="#000000" fill="none" /> 

</svg> 

 

 

Draws a cubic Bézier curve from the current point to (x,y) using (x1,y1) as the 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 polybézier. At the end of the command, the new current point 
becomes the final (x,y) coordinate pair used in the polybézier. 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Path Data", 
https://www.w3.org/TR/SVG2/paths.html#PathData  

Curves, manual creation. 

To create  a  manual  be izer  curve:  

https://www.w3.org/TR/SVG2/paths.html#PathData
https://www.w3.org/TR/SVG2/paths.html#PathData
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•  Create a  420px by  420px Inks cape document .  Gr id  on.  Gu ides  on.  

•  Draw your beizer  curve in  Inks cape.  

•  Us e the measurement  tool  to  determine start  points ,  contro l  po ints ,  end points ,  
etc.  

•  Apply  ca lcu lat ions  to  an  SVG in  
C:\Users\John\Documents\Sda\Code\web\Examples \SvgExamples \svg-embedded -
path -data .xhtml   

•  Open in  a  browser.  

Text 

Intro 

The geometr ic  font  character ist ics  are  express ed in  a  coord inate system bas ed on the EM 
box.  

 

Figure 1 An 'M' inside an Em box (blue square). The 'M' sits on the baseline (blue line). The origin of the 
coordinate system is shown by the small black circle. 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "11.1.3. Glyph metrics and 
layout", https://www.w3.org/TR/SVG2/text.html#GlyphsMetrics  

Basic  example us ing text  e lement.  Us e x  and  y  attr ibutes  for  pos it ioning.  

<svg xmlns="http://www.w3.org/2000/svg"> 

  <style> 

    /* <![CDATA[ */ 

    text { 

      font-family: Verdana, Geneva, Tahoma, sans-serif; 

      font-size: 64pt; 

      fill: red; 

      stroke: blue; 

      stroke-width: 2; 

    } 

    /* ]]> */ 

  </style> 

  <text x="50" y="100">Hello World.</text> 

</svg> 

 

https://www.w3.org/TR/SVG2/text.html#GlyphsMetrics
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C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-text.xhtml 

The tspan  e lement a l lows you  to resty le or  repos it ion a  s tr ing with in  a  text  e lement 

(or  another tspan  e lement) .  Us e dx  and dy for  pos i t ion ing relat ive to  contain ing  b lock .  

Us ing a  relat ive pos it ion ing,  changes  the pos it ioning for  the remain ing  text ,  even  outs ide 
the current  element,  un less  otherwise overr idden.  

<svg xmlns="http://www.w3.org/2000/svg"> 

  <style> 

    /* <![CDATA[ */ 

 

    text, tspan { 

      font-family: Verdana, Geneva, Tahoma, sans-serif; 

      font-size: 32pt; 

      fill: red; 

      stroke: blue; 

      stroke-width: 2; 

    } 

 

    #recolor { 

      fill: green; 

    } 

 

    /* ]]> */ 

  </style> 

  <text x="50" y="200"> 

    Hello 

    <tspan id="recolor" dy="10">fun</tspan> 

    <tspan dy="-10">World.</tspan> 

  </text> 

</svg> 

 

 
 

 C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-text.xhtml  

You  can  rotate,  but  on ly  from an attr ibute (not  CSS).  

<tspan id="recolor" dy="10" rotate="10">fun</tspan> 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), " Notes on 'x', 'y', 'dx', 'dy' and 
'rotate'', https://www.w3.org/TR/SVG2/text.html#TSpanNotes  

https://www.w3.org/TR/SVG2/text.html#TSpanNotes
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Text Layout (Wrapping, etc.) 

You  can  layout  text  in  three ways:  preformatted;  auto -wrapped; and text  on path .  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Text layout – Introduction', 
https://www.w3.org/TR/SVG2/text.html#TextLayout  

For preformatted text ,  don't  us e the in l ine -s ize  property ,  and  pos i t ion  your l ines  as  
des i red.  

<svg xmlns="http://www.w3.org/2000/svg"> 

  <style> 

    /* <![CDATA[ */ 

 

    text, tspan { 

      font-family: Verdana, Geneva, Tahoma, sans-serif; 

      font-size: 12pt; 

      fill: black; 

    } 

 

    /* ]]> */ 

  </style> 

  <text x="50" y="50"> 

      Example of multi-line, 

      <tspan x="50" y="70">pre-formatted text.</tspan> 

    </text> 

</svg> 

 
 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Text layout – Introduction', 
https://www.w3.org/TR/SVG2/text.html#TextLayout  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-text.xhtml  

Preformatted text  us ing  the "white-space: pre;"  css  sty le property.  Doesn 't  hand le  

spec ia l  characters  (wou ld need to escape).  

    <svg xmlns="http://www.w3.org/2000/svg"> 

      <text x="10" y="10" style="white-space: pre;"> 

Example of multi-line, auto-formatted text in 

*text*, using *white-space: pre*.  

Lorem, ipsum dolor sit amet consectetur adipisicing elit.  

Nesciunt, delectus!. 

      </text> 

    </svg> 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), " White space", 
https://www.w3.org/TR/SVG2/text.html#WhiteSpace  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-text.xhtml 

(Not  work ing  at  2018-08-13)  For  auto -wrapped text ,  s et  the in l ine -s ize property .  

https://www.w3.org/TR/SVG2/text.html#TextLayout
https://www.w3.org/TR/SVG2/text.html#TextLayout
https://www.w3.org/TR/SVG2/text.html#WhiteSpace
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// According to spec you do this, instead, via the inline-size property. Doesn't work at 

2018-08-11 

<svg xmlns="http://www.w3.org/2000/svg"> 

  <text x="20" y="45" style="inline-size: 200px"> 

    Example of multi-line, auto-formatted text in 

    <code>text</code>. Lorem, ipsum dolor sit amet consectetur adipisicing elit. Nesciunt, 

delectus!. 

  </text> 

</svg> 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Text layout – Introduction', 
https://www.w3.org/TR/SVG2/text.html#TextLayout  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-text.xhtml  

(Work around) for  auto -wrapped text ,  us e foreignObject  and regular  XHTML.  

<svg xmlns="http://www.w3.org/2000/svg"> 

  <switch> 

    <!-- Process the embedded XHTML if the requiredExtensions attribute 

        evaluates to true (i.e., the user agent supports XHTML 

        embedded within SVG). --> 

    <foreignObject width="600px" height="400px"> 

      <!-- XHTML content goes here --> 

        <p xmlns="http://www.w3.org/1999/xhtml" style="inline-size: 200px">Here is a 

paragraph that requires word wrap. Foreign Object.</p> 

    </foreignObject> 

    <!-- Else, process the following alternate SVG. 

        Note that there are no testing attributes on the 'text' element. 

        If no testing attributes are provided, it is as if there 

        were testing attributes and they evaluated to true.--> 

    <text font-size="10" font-family="Verdana"> 

      <tspan x="10" y="10">Here is a paragraph that</tspan> 

      <tspan x="10" y="20">requires word wrap. Fallback</tspan> 

    </text> 

  </switch> 

</svg> 

 

 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Text layout – Introduction', 
https://www.w3.org/TR/SVG2/text.html#TextLayout  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-text.xhtml  

To pos it ion text  on a  path do the fo l lowing . . .  

<svg xmlns="http://www.w3.org/2000/svg"> 

  <path id="myPath" stroke="lightblue" fill="none" d="M 50,50 C 100,0 200,100 250,50" /> 

  <text> 

    <textPath href="#myPath">Example of text on a path.</textPath> 

  </text> 

</svg> 

https://www.w3.org/TR/SVG2/text.html#TextLayout
https://www.w3.org/TR/SVG2/text.html#TextLayout
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(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Text layout – Introduction', 
https://www.w3.org/TR/SVG2/text.html#TextLayout  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-text.xhtml  

(Workaround) For  auto -wrapped text ,  s et  the in l ine -s ize property ,  v ia  foreignObject . 

<svg xmlns="http://www.w3.org/2000/svg"> 

  <switch> 

    <!-- Process the embedded XHTML if the requiredExtensions attribute 

        evaluates to true (i.e., the user agent supports XHTML 

        embedded within SVG). --> 

    <foreignObject width="600px" height="400px"> 

      <!-- XHTML content goes here --> 

        <p xmlns="http://www.w3.org/1999/xhtml" style="inline-size: 200px">Here is a 

paragraph that requires word wrap. Foreign Object.</p> 

    </foreignObject> 

    <!-- Else, process the following alternate SVG. 

        Note that there are no testing attributes on the 'text' element. 

        If no testing attributes are provided, it is as if there 

        were testing attributes and they evaluated to true.--> 

    <text font-size="10" font-family="Verdana"> 

      <tspan x="10" y="10">Here is a paragraph that</tspan> 

      <tspan x="10" y="20">requires word wrap. Fallback</tspan> 

    </text> 

  </switch> 

</svg> 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-foreignObject.xhtml 

Linking 

You  can  l ink  out  o f  SVG by wrapp ing SVG objects  ins ide an a  e lement .  

<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

  <title>Scalable Vector Graphics (SVG) - Linking</title> 

 

  <!-- Scaffold --> 

  <style> 

    /* <![CDATA[ */ 

 

    body { 

      margin-left: 100px; 

    } 

 

    svg { 

      border: 1px solid black; 

      width: 600px; 

      height: 400px; 

    } 

 

    /* ]]> */ 

  </style> 

https://www.w3.org/TR/SVG2/text.html#TextLayout


ScalableVectorGraphicsSvg-2-Reference.docx  CC BY-NC-SA 4.0 

Save Date: 2021-07-07 00:48 John Bentley of www.softmake.com.au  Page 21 of 47 

 

  <!-- Instructional code --> 

  <style> 

    /* <![CDATA[ */ 

 

    circle { 

      fill: white; 

      stroke: #000000; 

      stroke-width: 3px; 

    } 

 

    a:hover circle { 

      fill: skyblue; 

    } 

 

    a:hover text { 

      fill: white; 

    } 

 

    text, tspan { 

      font-family: Verdana, Geneva, Tahoma, sans-serif; 

      font-size: 12pt; 

      fill: black; 

    } 

 

    /* ]]> */ 

  </style> 

 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - Linking</h1> 

 

  <p>Mouse over the button.</p> 

   

  <svg xmlns="http://www.w3.org/2000/svg"> 

    <a href="http://www.google.com"> 

      <circle cx="250" cy="100" r="60" /> 

      <text x="220" y="105">Search</text> 

    </a> 

  </svg> 

 

</body> 

</html> 

 

 
 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), " Links out of SVG content: the ‘a’ 
element", https://www.w3.org/TR/SVG2/linking.html#Links  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-linking.xhtml 

https://www.w3.org/TR/SVG2/linking.html#Links
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SVG Transformations 

Introduction 

For an introduct ion  to CSS Trans formations  s ee 
. .\ . . \Css \Reference\CascadingSty leSheets -Css -Reference.docx .  

Having estab l ished your  local  (wi th  viewBox )  and v iewport  coord inate systems (with  

width  and  height ) ,  SVG transformat ions  can  be ach ieved e ither :  wi th  CSS trans forms;  

or  the SVG transform pres entat ion att r ibute.  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "The ‘transform’ property", 
https://www.w3.org/TR/SVG2/coords.html#TransformProperty  
..\..\Css\Reference\CascadingStyleSheets-Css-Reference.docx (CSS Transforms) 

Ach ieve SVG Transformations  with  the trans form pres entat ion attr ibute as  fo l lows .  

<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

  <title>Scalable Vector Graphics (SVG) - Transforms</title> 

 

  <style> 

    /* <![CDATA[ */ 

 

    body { 

      margin-left: 5em; 

    } 

 

    svg { 

      border: 1px solid black; 

    } 

 

    svg * { 

      stroke-width: 5px; 

      stroke: indigo; 

      fill: white; 

    } 

    /* ]]> */ 

  </style> 

 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - Transforms</h1> 

  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px" > 

    <rect x="2.5" y="2.5" width="25" height="25" transform="translate(100,100) rotate(45) 

scale(2)" /> 

    <line x1="100" y1="0" x2="100" y2="100" style="stroke-width: 1" /> 

  </svg> 

</body> 

 

../../Css/Reference/CascadingStyleSheets-Css-Reference.docx
https://www.w3.org/TR/SVG2/coords.html#TransformProperty
../../Css/Reference/CascadingStyleSheets-Css-Reference.docx
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// Without transform 

<rect x="2.5" y="2.5" width="25" height="25" /> 

  
 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-transforms.xhtml 

Ach ieve SVG Transformations  with  CSS trans forms as  fo l lows.  

<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

  <title>Scalable Vector Graphics (SVG) - Transforms</title> 

 

  <style> 

    /* <![CDATA[ */ 

 

    body { 

      margin-left: 5em; 

    } 

 

    svg { 

      border: 1px solid black; 

    } 

 

    svg * { 

      stroke-width: 5px; 

      stroke: indigo; 

      fill: white; 

    } 

 

    rect { 

      transform: translate(100px,100px) rotate(45deg) scale(2); 

    } 

    /* ]]> */ 

  </style> 

 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - Transforms</h1> 

  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 
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    <rect x="2.5" y="2.5" width="25" height="25" /> 

    <line x1="100" y1="0" x2="100" y2="100" style="stroke-width: 1" /> 

  </svg> 

</body> 

</html>  

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-transforms.xhtml 

For code portabi l i ty  between trans forming SVG objets  V  HTML ob ject  ( in  genera l)  i t  is  
probab ly  best  to  us e CSS trans forms.  

HTML V SVG transformation differences 

To compare d i f ferences  between HTML and SVG we us e the fo l lowing harness es :  

<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

 

  <title>HTML - Transforms</title> 

   

  <style> 

    /* <![CDATA[ */ 

 

    body { 

      margin-left: 100px; 

    } 

 

    main { 

      position: relative; 

      border: 1px solid black; 

      width: 600px; 

      height: 400px; 

    } 

 

    main * { 

 

      background-color: indianred; 

      color: black; 

    } 

 

    #target { 

      /* border: 5px solid indigo; */ 

      position: absolute; 

      width: 100px; 

      height: 50px; 

      top: 10px; 

      left: 10px; 

    } 

 

    /* For transforms */ 

    #target { 

 

      /* transform-origin: top left; */ 

      /* transform: translate(100px, 100px); */ 

    }     

  

    /* ]]> */ 

  </style>  

   

</head> 

<body> 

  <h1>HTML - Transforms</h1> 

  <main> 

    <div id="target" /> 

  </main> 

</body> 

</html> 
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<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

 

  <title>Scalable Vector Graphics (SVG) - Transforms</title> 

 

  <style> 

    /* <![CDATA[ */ 

 

    body { 

      margin-left: 100px; 

    } 

 

    svg { 

      border: 1px solid black; 

      width: 600px; 

      height: 400px; 

    } 

 

    svg * { 

      fill: indianred; 

    } 

 

    /* For transforms */ 

    #target { 

      /* transform-origin: center center; 

      transform: translate(10px, 10px) rotate(358deg); */ 

    } 

 

    /* ]]> */ 

  </style> 

 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - Transforms</h1> 

  <svg xmlns="http://www.w3.org/2000/svg"> 

    <rect id="target" width="100" height="50" x="10px" y="10px" /> 

  </svg> 

</body> 

</html> 

 

 

 
 

C:\Users\John\Documents\Sda\Code\web\Examples\CssExamples\css2017\transforms-html.xhtml 
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-transforms.xhtml 
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In  the HTML cas e,  the  or ig in  o f  the element 's  system of coordinates  is  s i tuated at  the 
element 's  50% 50% point  . . .  In  the SVG cas e however,  the  or ig in  is  s i tuated  at  the  0 0 
point  of  the SVG canvas .  

The or ig in  d i f ferences  therefore  have the fo l lowing impacts :  

•  For trans lat ions :  no  d i f ference.  

 

Figure 2 translate transform: HTML elements (left) vs SVG elements (right). 

•  For rotat ions:  the fo l lowing . . .  

 

Figure 3 basic rotate transform: HTML elements (left) vs SVG elements (right). 

(Tudor 2015, "Transforms on SVG Elements", https://css-tricks.com/transforms-on-svg-elements/) 
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•  For s ca le ing:  the fo l lowing . . .  

 

 

C:\Users\John\Documents\Sda\Code\web\Examples\CssExamples\css2017\transforms-html.xhtml 
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-transforms.xhtml 

Taming SVG transformations 

We can  make SVG trans format ions  (rotat ion,  s ca l ing,  and  skewi ng)  behave l ike 
trans formations  app l ied  to  an HTML object  through the fo l lowing technique:  

•  Chain  t rans forms with :  the f i rst  t rans lat ion mov ing the SVG or ig in  to  where the 
centre o f  the target  object  current ly  ex ists  (th is  requires  a  manua l  ca lcu lat ion) ;  
per form the des i red t ransformations;  undo the trans lat ion done in  the f i rst  s tep.  

// HTML case 

transform: rotate(45deg); 

  
 

// SVG case 

transform: translate(60px, 35px) rotate(45deg) translate(-60px, -35px); 
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C:\Users\John\Documents\Sda\Code\web\Examples\CssExamples\css2017\transforms-html.xhtml 
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-transforms.xhtml 
(Tudor 2015, "Transforms on SVG Elements", https://css-tricks.com/transforms-on-svg-elements/) 

Painting: Filling and Stroking 

Two paint  operat ions  are:  

•  Fi l l ing :  s ett ing  the in ter ior  co lour  o f  an object .  

•  Stroking:  sett ing the out l ine co lour  o f  an object .  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Chapter 13: Painting: Filling, 
Stroking and Marker Symbols", https://www.w3.org/TR/SVG2/painting.html#Definitions  

Four  types  o f  paint :  so l id  co lors ;  grad ients  ( l inear  or  rad ia l ) ;  patterns ;  and images .  For  
example here 's  how to s et  types  o f  pa int  for  f i l l  . . .  

<svg xmlns="http://www.w3.org/2000/svg"> 

  <defs> 

    <linearGradient id="myGradient"> 

      <stop offset="5%" stop-color="#A8F" /> 

      <stop offset="95%" stop-color="#FDC" /> 

    </linearGradient> 

    <pattern id="trianglePattern" patternUnits="userSpaceOnUse" x="0" y="0" width="50" 

height="50" viewBox="0 0 10 10"> 

      <path d="M 0 0 L 7 0 L 3.5 7 z" fill="plum" stroke="blue" /> 

    </pattern> 

  </defs> 

 

  <!-- Top Row --> 

 

  <!-- Fill, Solid --> 

  <circle cx="100" cy="100" r="50" style="fill: royalblue;" /> 

 

  <!--Fill, Gradient (linear) --> 

  <rect x="175" y="50" width="100" height="100" style="fill:url(#myGradient);" /> 

 

  <!-- Fill, Pattern --> 

  <ellipse cx="375" cy="100" rx="50" ry="75" style="fill:url(#trianglePattern);" /> 

 

  <!--Fill, Image (CSS3)) --> 

  <!-- <rect x="75" y="200" width="100" height="100" style="fill: url(images/mount-

everest.jpg);" /> --> 

</svg> 

https://www.w3.org/TR/SVG2/painting.html#Definitions
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(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Chapter 13: Painting: Filling, 
Stroking and Marker Symbols", https://www.w3.org/TR/SVG2/painting.html#Definitions  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-painting-stroke-and-fill.xhtml  

Stroke example . . .  

<circle cx="100" cy="250" r="50" style="fill: royalblue; stroke: black; stroke-width: 5px;" 

/> 

 

 
 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Chapter 13: Painting: Filling, 
Stroking and Marker Symbols", https://www.w3.org/TR/SVG2/painting.html#Definitions  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-painting-stroke-and-fill.xhtml  

The pa int  values  are:  

•  none: no pa int .  

•  chi ld:  the last  ch i ld  pa int  server  element o f  the element being  painted.  

•  chi ld(n ) :  the nth chi ld  paint  s erver  element o f  the element being  painted.  

•  <ur l> [none|<co lor>]?:  A  ur l  to  a  paint  s ever  element,  opt iona l ly  fo l lowed by a  
fa l lback value.  

•  color :  a  so l id  color  va lue.  

•  context -f i l l :  use  the pa int  value of  f i l l  from a context  element .  

•  context -stroke:  us e the paint  value of  s troke f rom a  context  e lement.  

 

https://www.w3.org/TR/SVG2/painting.html#Definitions
https://www.w3.org/TR/SVG2/painting.html#Definitions
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Paint servers: gradients and patterns 

Overview 

A pa int  s erver  is  a  resource defined outs ide an object  wh ich  an object  can use to  s et  i ts  
f i l l  or  s t roke.  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Paint Servers, Introduction", 
https://www.w3.org/TR/SVG2/pservers.html#Introduction  

Gradients 

Once a  gradient  is  def ined,  a  graph ics  element  can be f i l led or  stroked with  the gr adient  
by  set t ing the f i l l  or  s troke propert ies  to  reference the grad ient.  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Gradients", 
https://www.w3.org/TR/SVG2/pservers.html#Gradients  

Gradients  are l inear  or  c ircu lar .  Each grad ient  has  two or  more co lors  (one color  renders  
as  a  sol id  co lor ) ,  the locat ion  of  which is  determined by color  stops.  A "normal" to  the 
grad ient  vector  determines  where the midd le  fade  in -out  occurs .  

 

Figure 4 Linear and radial gradients with the gradient vector indicated. The vector consists of three stops shown 
by small circles. One gradient normal is shown for each gradient. 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Gradients", 
https://www.w3.org/TR/SVG2/pservers.html#Gradients  

Basic  l inear  and rad ia l  gradient  example.  

<svg xmlns="http://www.w3.org/2000/svg"> 

  <style> 

    svg * { 

      stroke: #000000; 

      stroke-width: 1px; 

    } 

  </style>  

 

  <defs> 

    <linearGradient id="myLinearGradient"> 

      <stop offset="0%" stop-color="#a8f" /> 

https://www.w3.org/TR/SVG2/pservers.html#Introduction
https://www.w3.org/TR/SVG2/pservers.html#Gradients
https://www.w3.org/TR/SVG2/pservers.html#Gradients
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      <stop offset="50%" stop-color="#fdc" /> 

      <stop offset="90%" stop-color="#b2eedb" /> 

      <stop offset="100%" stop-color="red" /> 

    </linearGradient> 

    <radialGradient id="myRadialGradient"> 

      <stop offset="0%" stop-color="#a8f" /> 

      <stop offset="70%" stop-color="#fdc" /> 

      <stop offset="100%" stop-color="#b2eedb" /> 

    </radialGradient>    

  </defs> 

 

  <rect x="50" y="50" width="200" height="200" style="fill: url(#myLinearGradient)" /> 

  <circle cx="400" cy="150" r="100" style="fill: url(#myRadialGradient)" /> 

 </svg> 

 

 
 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Gradients", 
https://www.w3.org/TR/SVG2/pservers.html#Gradients  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-paint-servers.xhtml 

A grad ient  wi l l  have a  gradientUnits  att r ibute.  The mean ing of  the va lues  are:  

•  "objectBound ingBox " ( the in it ia l  va lue) :  ma ke the grad ient  re lat ive to  the us ing 
object .  

•  "us erSpaceOnUs e":  make the gradient  relat ive to  the parent  us er  co -ordinate 
space (e .g .  the enclos ing svg e lement) .   

<svg xmlns="http://www.w3.org/2000/svg"> 

  <defs> 

    <radialGradient id="myRadialGradient-objectBoundingBox" 

gradientUnits="objectBoundingBox"> 

      <stop offset="0%" stop-color="#a8f" /> 

      <stop offset="70%" stop-color="#fdc" /> 

      <stop offset="100%" stop-color="#b2eedb" /> 

    </radialGradient> 

    <radialGradient id="myRadialGradient-userSpaceOnUse" gradientUnits="userSpaceOnUse" 

cx="400" cy="125" r="100"> 

      <stop offset="0%" stop-color="#a8f" /> 

      <stop offset="70%" stop-color="#fdc" /> 

      <stop offset="100%" stop-color="#b2eedb" /> 

    </radialGradient>       

  </defs> 

 

  <circle cx="150" cy="125" r="100" style="fill: url(#myRadialGradient-objectBoundingBox)" 

/> 

  <circle cx="150" cy="275" r="100" style="fill: url(#myRadialGradient-objectBoundingBox)" 

/> 

  <circle cx="400" cy="125" r="100" style="fill: url(#myRadialGradient-objectBoundingBox)" 

/> 

  <circle cx="400" cy="275" r="100" style="fill: url(#myRadialGradient-userSpaceOnUse)" /> 

  </svg> 

https://www.w3.org/TR/SVG2/pservers.html#Gradients
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(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Gradients", 
https://www.w3.org/TR/SVG2/pservers.html#Gradients  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-paint-servers-gradientUnits.xhtml 

Patterns 

Pattern  example.  

<svg xmlns="http://www.w3.org/2000/svg"> 

  <style> 

    svg * { 

      stroke: #000000; 

      stroke-width: 1px; 

    } 

  </style> 

 

  <defs> 

... 

    <pattern id="greyDiagonalsPattern" viewBox="0 0 100 100" width="20%" height="20%"> 

      <path d="M0,0 h40 L100,60 v40 z m 0,60 v40 h40 z" fill="grey" /> 

    </pattern> 

  </defs> 

 

... 

  <ellipse cx="625" cy="150" rx="75" ry="100" style="fill:url(#greyDiagonalsPattern);" /> 

</svg> 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-paint-servers.xhtml 
(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Patterns", 
https://www.w3.org/TR/SVG2/pservers.html#Patterns  

Painting: Markers 

The ‘ma rker’  e lement defines  the graphics  that  are  to  be used  for  drawing markers  on a  
shape.  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "The ‘marker’ element", 
https://www.w3.org/TR/SVG2/painting.html#MarkerElement  

The ‘markerWidth’  and  ‘markerHeight ’  att r ibutes  represent  the s ize o f  the SVG v iewport  
into which  the marker  is  to  be f i t ted a ccording to  the ‘v iewBox’  and 

https://www.w3.org/TR/SVG2/pservers.html#Gradients
https://www.w3.org/TR/SVG2/pservers.html#Patterns
https://www.w3.org/TR/SVG2/painting.html#MarkerElement
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‘pres erveAspectRat io ’  a ttr ibutes .  A va lue of  zero for  ei ther  a ttr ibute results  in  noth ing 
being rendered for  the marker.  

In  pract ice the tr ick  seems to be just  to  make th is  la rge enough.  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "The ‘marker’ element", 
https://www.w3.org/TR/SVG2/painting.html#MarkerElement  

The ‘ refX’  and ‘ refY’  a tt r ibutes  def ine the reference point  o f  the  marker .  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "The ‘marker’ element", 
https://www.w3.org/TR/SVG2/painting.html#MarkerElement  

Basic  marker  examp le.  

<svg xmlns="http://www.w3.org/2000/svg" width="400px" height="400px"> 

  <style> 

    /* <![CDATA[ */ 

    path { 

      fill: none; 

      stroke: blue; 

      stroke-width: 3px; 

    } 

    /* ]]> */ 

  </style>  

 

  <defs> 

    <marker id="circleMarkerGreen" 

            markerWidth="10" markerHeight="10" 

            viewBox="0 0 10 10" 

            refX="5" refY="5" 

            markerUnits="strokeWidth"  

            > 

      <circle cx="5" cy="5" r="4" stroke="green" fill="none" /> 

    </marker> 

    <marker id="circleMarkerBlue" 

            markerWidth="10" markerHeight="10" 

            viewBox="0 0 10 10" 

            refX="5" refY="5" 

            markerUnits="strokeWidth"  

            > 

      <circle cx="5" cy="5" r="4" stroke="blue" fill="rgba(0, 0, 255, 0.342)" /> 

    </marker> 

    <marker id="circleMarkerRed" 

            markerWidth="10" markerHeight="10" 

            viewBox="0 0 10 10" 

            refX="5" refY="5" 

            markerUnits="strokeWidth"  

            > 

      <circle cx="5" cy="5" r="4" stroke="red" fill="none" /> 

    </marker> 

  </defs>     

  <path d="m 20,20 l 50,50 l 40,-40 l 20,100"  

          marker-start="url(#circleMarkerGreen)"  

          marker-mid="url(#circleMarkerBlue)"  

          marker-end="url(#circleMarkerRed)"  

          /> 

</svg> 

https://www.w3.org/TR/SVG2/painting.html#MarkerElement
https://www.w3.org/TR/SVG2/painting.html#MarkerElement
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(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Vertex markers: the ‘marker-
start’, ‘marker-mid’ and ‘marker-end’ properties",  
https://www.w3.org/TR/SVG2/painting.html#VertexMarkerProperties  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-markers.xhtml 

Example with  the or ient="auto" property.  

<svg xmlns="http://www.w3.org/2000/svg"> 

 

  <defs> 

    <marker id="triangleMarker" 

            markerWidth="4" markerHeight="3" 

            viewBox="0 0 10 10" 

            refX="1" refY="5" 

            markerUnits="strokeWidth"  

            orient="auto" 

            > 

      <!-- context-stroke currently unsupported by browsers --> 

      <path d="M 0 0 L 10 5 L 0 10 z" fill="context-stroke" /> 

    </marker> 

  </defs> 

   

  <g fill="none" stroke-width="10" marker-end="url(#triangleMarker)"> 

    <path stroke="crimson" d="M 100,75 C 125,50 150,50 175,75"/> 

    <path stroke="olivedrab" d="M 175,125 C 150,150 125,150 100,125" /> 

  </g> 

 

</svg> 

 

 
 

 

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Vertex markers: the ‘marker-
start’, ‘marker-mid’ and ‘marker-end’ properties",  
https://www.w3.org/TR/SVG2/painting.html#VertexMarkerProperties  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-markers-arrows.xhtml 

https://www.w3.org/TR/SVG2/painting.html#VertexMarkerProperties
https://www.w3.org/TR/SVG2/painting.html#VertexMarkerProperties
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Tools 

Overview 

SVG creat ion  too ls  that  are  good:  

•  Inkscape (Desktop  app).  https:// inks cape.org/en/   

•  Google SVG Edi t  (onl ine or  downlo adable) .  
o  Latest  vers ion :  https://g ithub.com/SVG -Edi t/svgedi t/re leas es   
o  Onl ine  vers ion:  https ://svg-ed it .g i thub. io/svged it/re leas es/svg -ed it -

2.8.1/svg -ed itor.html  
o  Project  home: ht tps://gi thub.com/SVG -Ed it/svgedit   

SVG convers ion too ls  (e .g.  From PNG or  JPG to SVG) that  are good (General ly  converts  to  
black and white … you' l l  have to touch up with  editor) :  

•  Inkscape (Desktop  app).  https:// inks cape.org/en/  

•  https:// image.on l ine -convert .com/convert - to -svg  

•  https://onl ine-convert ing.com/image/convert -to -svg/   

Creation Technique 

Google SVG ... 

Create an SVG ci rc le as  a  path us ing Google SVG ed it :  

•  Go to the latest  vers ion ,  https://g ithub .com/SVG -Edi t/svgedit/releas es ,  and 
choos e "Standard vers ion l ive".  

•  SVG-Ed it  > New Image.   

•  SVG-Ed it  > Document Propert ies .  Ad just  as  des ired (e.g .  300px X 300px).  

•  Turn the gr id  on .  

•  Cl ick  on the E l l ips e i con  and choos e the c i rc le command.  

•  With mous e in  the centre draw mous e.  

•  Adjust  f i l l  and s troke propert ies  as  des ired .  

•  [Convert  to  path] toolbar  i con.  

•  [SVG] toolbar  icon.  

•  Copy <svg>. . .</svg> e lement into  
C:\Users\John\Documents\Sda\Code\web\Examples \SvgExamples \svg-d isplay -
harness .xhtml  

•  Open in  a  browser.  

Inkscape … 

https://inkscape.org/en/
https://github.com/SVG-Edit/svgedit/releases
https://svg-edit.github.io/svgedit/releases/svg-edit-2.8.1/svg-editor.html
https://svg-edit.github.io/svgedit/releases/svg-edit-2.8.1/svg-editor.html
https://github.com/SVG-Edit/svgedit
https://inkscape.org/en/
https://image.online-convert.com/convert-to-svg
https://online-converting.com/image/convert-to-svg/
https://github.com/SVG-Edit/svgedit/releases
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Disp lay  Inkscape generated SVG as  embedded in  an XHTML doc:  

•  Save Inkscape f i le  ( Inks cape s aves  f i les  as  SVG nat ively ) .  

•  Open C:\Us ers\John \Documents\Sda \Code\web \Examples\SvgExamples \svg-
embedded -path -data.xhtml  and ed it  < img> to point  to  svg  f i le.  

•  Open .xhtml in  a  brows er.  

For  detai ls  about  creat ing paths  in  Inks cape s ee:  
http:// tavmjong. f ree.f r/ INKSCAPE/MANUAL/html/Paths -Creat ing .html   

Prepare the Inks cape document:  

•  Fi le  >  Document Propert ies .   

o  |Page|.  Custom s ize:  Un its  px ;  width 640;  height  480.  

o  Close document propert ies .  

•  View > Zoom > Page (5) .  

•  Create s ome gu ides:  

o  Veri fy  [View] > [Guides  (| ) ]  enab led.  

o  Drag mult ip le gu ides  from the lef t  and  r ight  ru ler .  

o  Toogle  Guide v is ib i l i ty  (|) .  

Create a  cubic  Bézier  curve :  

•  Icon [Draw Bez ier  curves  and stra ight  l ines  (Sh i f t  + F6) ] .  Ensure Mode is  [Create  
Regu lar  Bez ier  Path].  

•  Cl ick  and drag a  s er ies  o f  curves .  

•  Right  c l ick  to  end,  or  complete  the shape.  

•  Optional ly  [Ed it  paths  by  node (F2) ] .  

•  [Object ]  >  [F i l l  a nd St roke].  As  des i red.  

•  Do "Display  Inkscape generated SVG as  embedded in  an XHTML doc ".  

Create a  cubic  Bézier  curve  with  a  curs ive shape.  

•  Select  Shape:  E l ips e.  

•  Draw a Béz ier  curve .  

 

http://tavmjong.free.fr/INKSCAPE/MANUAL/html/Paths-Creating.html
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Animation 

Overview 

Interact iv ity  in  SVG,  res ponding to  events ,  can be ach ieved through:  

1.  Us er - in it iated act ion  that  tr iggers  UI  Events .  E .g.  Button press es .  Th is  can caus e 
animat ions  or  s cr ipts  to  executed.  

2.  Links ,  us ing the a  e lement.  

3.  The zoomAndPan  att r ibute on the svg  e lement.  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Scripting and Interactivity", 
https://www.w3.org/TR/SVG2/interact.html  

SVG supports  animations  v ia  the fo l lowing techniques:  

1.  CSS tr ans it ions  (W3C The latest ,  "CSS Trans i t ions",  ht tps: //www.w3.org/TR/css -
trans i t ions -1/) .  https ://www.w3.org/TR/css -t rans it ions -1/   

(Bentley 2018, "Cascading Style Sheets - Css -Reference", 
\\Atlas\Users\John\Documents\Sda\Info\Web\KB\Css\Reference\CascadingStyleSheets-Css-
Reference.docx) 

2.  CSS animat ions  (W3C The latest ,  "CSS Animations  Level  1",  
https://www.w3.org/T R/css -an imat ions -1/) .  ht tps://www.w3.org/TR/cs s -
animat ions -1/.  

(Bentley 2018, "Cascading Style Sheets - Css -Reference", 
\\Atlas\Users\John\Documents\Sda\Info\Web\KB\Css\Reference\CascadingStyleSheets-Css-
Reference.docx) 

3.  SVG an im at ions  (W3C 2018,  "SVG Animations  Level  2,  Ed itor’s  Draft",  
https://svgwg.org/specs /animations/ ) .  h ttps ://s vgwg.org/specs/an imat ions/   

4.  Scr ipt ing att r ibutes  and CSS s ett ings  through the SVG DOM  (W3C 2016,  "Sca lable 
Vector  Graphics  (SVG)  2",  ht tps://www.w3.org/TR/SVG2/) ,  "Appendix  A:  SVG 
Document Ob ject  Model  (DOM) ",  h ttps://www.w3.org/TR/SVG2/svgdom.html .  In  
part icu lar  us ing anim at ion fr ames  (W3C n .d. ,  "HTML 5.3,  the Latest",  Access ed 
2018-03-09.  https://www.w3.org/TR/html53/) ,  "An imat ion Frames ",  
https://www.w3.org/TR/html53/webappapis .html#animat ion -frames   

5.  Web Anim at ions  (W3C The latest ,  "Web An imat ions",  
https://drafts .css wg.org/web -animat ions /) .  ht tps://drafts .css wg.org/web -
animat ions /  

(W3C 2016, "Scalable Vector Graphics (SVG) 2", https://www.w3.org/TR/SVG2/), "Appendix E: Animating 
SVG Documents", https://www.w3.org/TScR/SVG2/animate.html  

SVG animate using CSS transitions 

The X and Y  propert ies  of  an SVG object  are not  css  propert ies  so general ly  you 'd  us e 
another animation  technique for  SVG.  

https://www.w3.org/TR/SVG2/interact.html
https://www.w3.org/TR/css-transitions-1/
https://www.w3.org/TR/css-animations-1/
https://www.w3.org/TR/css-animations-1/
https://svgwg.org/specs/animations/
https://www.w3.org/TR/SVG2/svgdom.html
https://www.w3.org/TR/html53/webappapis.html#animation-frames
https://www.w3.org/TR/SVG2/animate.html
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As for  us ing  CSS trans it ions  on HTML objects  you :  s et  the trans it ion -property;  a  
trans i t ion-durat ion ;  a  start  va lue for  that  property;  and an end va lue for  that  property  
upon some event  (e .g .  dur ing a  css  def ined hover or  javas cr ipt  event ) .  

... 

    /* Transitions */ 

    path  { 

      transition-property: stroke-dashoffset; 

      /* Transition duration set in script to facilitate reset then go */ 

 

      /* Draw 60 ticks at the end of each interval. 

        Relies on transition duration being set (in script) to 60s */ 

      transition-timing-function: steps(60, end); 

 

      /* The start value must be explicitly defined */ 

      stroke-dashoffset: var(--path-length); 

    }  /* ]]> */ 

  </style> 

 

  <script> 

  /* <![CDATA[ */ 

 

    function go () { 

      // Draws a path over time 

      var elements = document.getElementsByTagName("path"); 

      for (var i = 0; i < elements.length; i++) { 

        elements[i].style.transitionDuration = "1s"; 

        // Setting the end value of the transition property triggers the transition. 

        elements[i].style.strokeDashoffset = "0"; 

      } 

    }  

 

    function reset () { 

      var elements = document.getElementsByTagName("path"); 

      for (var i = 0; i < elements.length; i++) { 

        elements[i].style.transitionDuration = "0s"; 

        elements[i].style.strokeDashoffset = pathLength; 

      } 

    } 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-animate-using-css-transitions.xhtml 

SVG animate using CSS animations 

The X and Y  propert ies  of  an SVG object  are not  css  propert ies  so general ly  you 'd  us e 
another animation  technique for  SVG.  

As  for  us ing  CSS an imat ions  on HTML objects  you:  def ine a  f rom and to keyframe (with  
any intermediate s tates )  and name it ;  reference the keyframe name; def ine animation  
durat ion,  t iming funct ion,  and other  th ings .  

    path { 

      fill: none; 

      stroke: red; 

      stroke-width: 10px; 

      transform: translate(50px,50px); 

 

      /* Initialize path so it doesn't appear */ 

      stroke-dasharray: var(--path-length); 

      stroke-dashoffset: var(--path-length); 

    } 

 

    /* Animations */ 

    @keyframes my-animation { 

      from { 

        stroke-dashoffset: var(--path-length); 
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      } 

      to { 

        stroke-dashoffset: 0; 

      } 

    } 

 

    .go  { 

      animation-name: my-animation; 

      animation-duration: 60s; 

 

      /* Draw 60 ticks at the end of each interval. 

        Relies on transition duration being set (in script) to 60s */ 

      animation-timing-function: steps(60, end); 

 

      /* Preserve the effect of the animation at ending */ 

      animation-fill-mode: forwards;       

    } 

  /* ]]> */ 

  </style> 

.. 

<body> 

... 

 

  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 

    <!-- Created with SVG-edit - https://github.com/SVG-Edit/svgedit--> 

    <path id="redCircle" d="m7.82411,149.66667c0,-78.91855 63.92403,-142.84258 142.84258,-

142.84258c78.91855,0 142.84258,63.92403 142.84258,142.84258c0,78.91855 -63.92403,142.84258 

-142.84258,142.84258c-78.91855,0 -142.84258,-63.92403 -142.84258,-142.84258z" /> 

  </svg> 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-animate-using-css-animations.xhtml 

Start  an SVG an imat ion us ing CSS  animations  by  sett ing the SVG target  to  a  c lass  with  
setAttribute ,  not  className =  .  

  <script> 

  /* <![CDATA[ */ 

... 

    function go () { 

      var targetElement = document.getElementById("redCircle"); 

      /* targetElement.className = "g0" // doesn't work */ 

      targetElement.setAttribute("class", "go"); 

    } 

 

    function reset () { 

      var targetElement = document.getElementById("redCircle"); 

      targetElement.setAttribute("class", ""); 

    } 

 

... 

 

  /* ]]> */ 

  </script> 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - Animations using CSS Animations</h1> 

 

  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 

    <!-- Created with SVG-edit - https://github.com/SVG-Edit/svgedit--> 

    <path id="redCircle" d="m7.82411,149.66667c0,-78.91855 63.92403,-142.84258 142.84258,-

142.84258c78.91855,0 142.84258,63.92403 142.84258,142.84258c0,78.91855 -63.92403,142.84258 

-142.84258,142.84258c-78.91855,0 -142.84258,-63.92403 -142.84258,-142.84258z" /> 

  </svg> 

 

  <button onclick="go();">Go</button> 

  <button onclick="reset();" type="reset">Reset</button> 

  <output></output> 

 

</body> 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-animate-using-css-animations.xhtml 
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SVG animate using SVG animations 

SVG animations  def ine the fo l lowing  "animation  elements " :  animate ,  

animateMotion ,  animateTransform ,  set ,  and discard .   

<rect x="10" y="10" width="100" height="100"> 

  <!-- begin="indefinite" allows us to start the animation from script --> 

  <animate attributeName="x" begin="indefinite" dur="1s" from="10" to="300" fill="freeze" 

/> 

</rect> 

(W3C 2018, "SVG Animations Level 2, Editor’s Draft", https://svgwg.org/specs/animations/), "2.3. 
Relationship to SMIL Animation", https://svgwg.org/specs/animations/#RelationshipToSMILAnimation  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-animate-using-svg-animations.xhtml 
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-animate-using-svg-animations-line-
animation.xhtml 
 

animateMotion  may have the fo l lowing attr ibutes :  path ;  keyPoints ;  and rotate .  

animateMotion  a ls o have an mpath  ch i ld  e lement.  

(W3C 2018, "SVG Animations Level 2, Editor’s Draft", https://svgwg.org/specs/animations/), "2.3. 
Relationship to SMIL Animation", https://svgwg.org/specs/animations/#RelationshipToSMILAnimation  

SVG animation  overv iew example.   

(W3C 2018, "SVG Animations Level 2, Editor’s Draft", https://svgwg.org/specs/animations/), "Animation 
elements example", https://svgwg.org/specs/animations/#AnimationElementsExample  

Start  an SVG an imat ion :  

•  Without  javascr ip t ,  u s ing the "event -value" type of  the  begin  
attr ibute=" id. event " (wi thout  an "on" pref ix)  on  an an imation element ;  or  

<svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 

  <rect x="10" y="10" width="100" height="100"> 

    <animate attributeName="x" begin="go.click" dur="2s" from="10" to="300" 

fill="freeze" /> 

  </rect> 

</svg> 

 

<button id="go">Go</button> 

(W3C 2018, "SVG Animations Level 2, Editor’s Draft", https://svgwg.org/specs/animations/), " Attributes to 
control the timing of the animation", "begin" attribute, "event-value" value type, 
https://svgwg.org/specs/animations/#TimingAttributes  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-animate-using-svg-
animations.xhtml 

•  From javas cr ipt ,  by  s et t ing an animation e lement's  begin  attr ibute to  
" indefin ite";  and ca l l ing  beginE lement( )  from scr ipt ;  

function go () { 

  var elements = document.getElementsByTagName("animate"); 

  for (var i = 0; i < elements.length; i++) { 

    elements[i].beginElement(); 

  } 

https://svgwg.org/specs/animations/#RelationshipToSMILAnimation
https://svgwg.org/specs/animations/#RelationshipToSMILAnimation
https://svgwg.org/specs/animations/#AnimationElementsExample
https://svgwg.org/specs/animations/#TimingAttributes
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} 

 

<svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 

  <!-- Top Row --> 

  <rect x="10" y="10" width="100" height="100"> 

    <!-- begin="indefinite" allows us to start the animation from script --> 

    <animate attributeName="x" begin="indefinite" dur="2s" from="10" to="300" 

fill="freeze" /> 

  </rect> 

(W3C 2018, "SVG Animations Level 2, Editor’s Draft", https://svgwg.org/specs/animations/), " Attributes to 
control the timing of the animation", "begin" attribute, "indefinite" value type, 
https://svgwg.org/specs/animations/#TimingAttributes  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-animate-using-svg-
animations.xhtml  

Res et  an SVG An imation :  

 ...  

  <script> 

    /* <![CDATA[ */ 

    function go() { 

      var elements = document.getElementsByTagName("animate"); 

      for (var i = 0; i < elements.length; i++) { 

        elements[i].setAttribute("fill", "freeze"); 

        elements[i].beginElement(); 

      } 

    } 

 

    function reset() { 

      var elements = document.getElementsByTagName("animate"); 

      for (var i = 0; i < elements.length; i++) { 

        elements[i].setAttribute("fill", "remove"); 

        elements[i].endElement(); 

      } 

    } 

 

    /* ]]> */ 

  </script> 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - SVG Animations</h1> 

 

  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 

    <rect x="10" y="10" width="100" height="100"> 

      <!-- begin="indefinite" allows us to start the animation from script --> 

      <animate attributeName="x" begin="indefinite" dur="1s" from="10" to="300" 

fill="freeze" /> 

    </rect> 

 

  </svg> 

 

  <button onclick="go();" type="button">Go</button> 

  <button onclick="reset();" type="reset">Reset</button> 

 

</body> 

Unlike other SVG DOM interfaces, the SVG DOM does not specify convenience DOM properties 
corresponding to the various language attributes on SVG's animation elements. ...The current method for 
accessing and modifying the attributes on the animation elements is to use the standard getAttribute, 
setAttribute, getAttributeNS and setAttributeNS defined in DOM4 [DOM4] 

(W3C 2018, "SVG Animations Level 2, Editor’s Draft", https://svgwg.org/specs/animations/), "Interface 
SVGAnimationElement", https://svgwg.org/specs/animations/#InterfaceSVGAnimationElement  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-animate-using-svg-animations.xhtml 

https://svgwg.org/specs/animations/#TimingAttributes
https://svgwg.org/specs/animations/#InterfaceSVGAnimationElement
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SVG animate using DOM 

Unless  you need complete contro l  i t  wi l l  be better  to  us e another animation techn ique,  
apart  f rom SVG animate us ing  DOM . Other an imation  techn iques  wi l l  general ly  be 
s impler  to  code and  has  the in -bu i lt  t iming funct ions  that  you' l l  typica l ly  need.  

Bentley 2018.  

SVG animate us ing the DOM and  the window.requestAnimationFrame(animate)  

ca l lback funct ion.  

  <script> 

    /* <![CDATA[ */ 

    // User input 

    var startX = 10; 

    var endX = 300; 

    var totalTime = 2000; // Milliseconds 

 

    // Scafold variables 

    var element = null; 

    var output = null; 

    var distanceX = endX - startX; 

    var elaspedTime = 0; 

    var stopped = false; 

    var requestId = 0; 

    var startTime = 0; 

 

    // The callback function 

    function animate(time) { 

      if (!stopped) { 

        elaspedTime = (Date.now() - startTime); 

        position = startX + (elaspedTime/totalTime) * distanceX; 

        output.textContent = position; 

        element.setAttribute("x", position); 

        if (position >= endX ) { stopped = true }; 

        // Recursive callback 

        requestId = window.requestAnimationFrame(animate); 

      } 

    } 

 

    function start() { 

      // Get the first rect. 

      element = document.getElementsByTagName("rect")[0]; 

      output = document.getElementsByTagName("output")[0]; 

      startTime = Date.now(); 

      stopped = false; 

      requestId = window.requestAnimationFrame(animate); 

    } 

 

    function stop () { 

      if (requestId) { 

          window.cancelAnimationFrame(requestId); 

      } 

      stopped = true; 

    } 

 

    function reset () { 

      stop(); 

      position = startX; 

      output.textContent = position; 

      element.setAttribute("x", position);           

    } 

  /* ]]> */ 

  </script> 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - SVG Animations using SVG DOM and 

requestAnimateFrame</h1> 

 

  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 

    <rect x="10" y="10" width="100" height="100" /> 
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  </svg> 

 

  <button onclick="start();" type="button">Start</button> 

  <button onclick="stop();" type="button">Stop</button> 

  <button onclick="reset();" type="reset">Reset</button> 

  <output></output> 

 

</body> 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-animate-using-svg-dom-and-
requestAnimateFrame.xhtml 
https://webplatform.github.io/docs/dom/Window/requestAnimationFrame/  

SVG animate using Web animations 

Web animations  involve  us ing  the W eb animation programmatic  in ter face chief ly  v ia  the 
element.animate()  method.  

<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

  <title>Scalable Vector Graphics (SVG) - SVG Animations using Web animations</title> 

 

  <!-- Scaffold --> 

  <style> 

  /* <![CDATA[ */ 

    body { 

      margin-left: 100px; 

    } 

 

    svg { 

      border: 1px solid black; 

      width: 600px; 

      height: 400px; 

      display: block; 

      margin-bottom: 1em;           

    } 

 

    rect { 

      /* fill: none; */ 

      stroke: #000000; 

      stroke-width: 1px; 

      fill: blue; 

    } 

  /* ]]> */ 

  </style> 

 

  <script> 

    /* <![CDATA[ */ 

    // User input 

    var startX = 10; 

    var endX = 300; 

    var totalTime = 2000; // Milliseconds 

 

    // Scafold variables 

    var element = null; 

    var animation = null;  

 

    function start() { 

      // Get the first rect. 

      element = document.getElementsByTagName("rect")[0]; 

      animation = element.animate( 

        // Key frames 

        [ 

          { transform: 'translateX(' + startX + 'px)' },  

          { transform: 'translateX(' + endX + 'px)' } 

        ], 

        // Effect Timing 

        {  

https://webplatform.github.io/docs/dom/Window/requestAnimationFrame/
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          fill: 'forwards', 

          duration: totalTime, 

          iterations: 1 

        }); 

    } 

 

    function stop () { 

      animation.pause(); 

    } 

 

    function reset () { 

      animation.cancel();   

      element.setAttribute("x", startX);       

    } 

  /* ]]> */ 

  </script> 

</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - SVG Animations using Web animations</h1> 

 

  <svg xmlns="http://www.w3.org/2000/svg" width="600px" height="400px"> 

    <rect x="10" y="10" width="100" height="100" /> 

  </svg> 

 

  <button onclick="start();" type="button">Start</button> 

  <button onclick="stop();" type="button">Stop</button> 

  <button onclick="reset();" type="reset">Reset</button> 

  <output></output> 

 

</body> 

</html> 

(W3C The latest, "Web Animations", https://drafts.csswg.org/web-animations/) https://drafts.csswg.org/web-
animations/  
https://developer.mozilla.org/en-US/docs/Web/API/Web_Animations_API/Using_the_Web_Animations_API  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-animate-using-web-animations.xhtml  

SVG animation techniques 

Line animation 

Do l ine an imat ion by operat ing on  a  SVG path us ing one of:  css  t ran is it ions;  css  
animat ions ;  svg animations.  

    

(Coyier 2014, "How SVG Line Animation Works", https://css-tricks.com/svg-line-animation-works/), 
https://css-tricks.com/svg-line-animation-works/  
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-animate-using-css-transitions.xhtml 
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-animate-using-css-animations.xhtml 
C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-animate-using-svg-animations-line-
animation.xhtml 
 

https://drafts.csswg.org/web-animations/
https://drafts.csswg.org/web-animations/
https://developer.mozilla.org/en-US/docs/Web/API/Web_Animations_API/Using_the_Web_Animations_API
https://css-tricks.com/svg-line-animation-works/
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Technique 

Outline glow on hover 

Outl ine g low on hover .  

<!DOCTYPE html> 

<html xmlns="http://www.w3.org/1999/xhtml" lang="en" xml:lang="en"> 

<head> 

  <meta charset="utf-8" /> 

  <title>Scalable Vector Graphics (SVG) - Outline glow on hover</title> 

 

  <!-- Scaffold --> 

  <style> 

    /* <![CDATA[ */ 

 

    body { 

      margin-left: 100px; 

    } 

 

    svg { 

      border: 1px solid black; 

      width: 600px; 

      height: 400px; 

    } 

 

    /* ]]> */ 

  </style> 

 

  <!-- Instructional code --> 

  <style> 

    /* <![CDATA[ */ 

 

    circle { 

      fill: white; 

      stroke: black; 

      stroke-width: 1px; 

    } 

 

    text { 

      font-family: Verdana, Geneva, Tahoma, sans-serif; 

      font-size: 32pt; 

      fill: black; 

    } 

 

 

    a:hover circle#target { 

      stroke: url(#myRadialGradient); 

      stroke-width: 50px; 

    } 

 

    a:hover circle#overlay { 

      fill: aliceblue; 

    } 

 

    a:hover text { 

      fill: blue; 

    } 

 

    /* ]]> */ 

  </style> 
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</head> 

<body> 

  <h1>Scalable Vector Graphics (SVG) - Outline glow on hover</h1> 

 

  <svg xmlns="http://www.w3.org/2000/svg"> 

    <defs> 

      <radialGradient id="myRadialGradient" gradientUnits="userSpaceOnUse" cx="300" 

cy="200" r="200"> 

        <stop offset="0%" stop-color="white" /> 

        <stop offset="45%" stop-color="pink" /> 

        <stop offset="65%" stop-color="white" /> 

      </radialGradient> 

    </defs> 

    <a href="#"> 

      <circle id="target" cx="300" cy="200" r="100" /> 

      <circle id="overlay" cx="300" cy="200" r="100"  /> 

      <text x="235" y="210">Action</text> 

    </a> 

  </svg> 

 

</body> 

</html> 

 

// Default: 

 

  
 

// On hover (hand pointer not shown): 

 

 
 

C:\Users\John\Documents\Sda\Code\web\Examples\SvgExamples\svg-technique-outline-glow-on-hover.xhtml 
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