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* Introduction (15 minutes)

+ Transformations, structuring (15 minutes)
= Geomelry (15 minutes)

+ Clipping, masking (10 minutes)

« Attributes, fonts (30 minutes)

= Styling (10 minutes)

+ Filters (10 minutes)

» Animation {20 minutes)

+ DOM (20 minutes)

= Miscellaneous (5 minutes)

* Implementations, examples (10 minutes)
* Future (10 minutes)
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History ‘o

* 1989 Invention of the Web by Tim Berners-Lee

« 1993; Mosaic browser released
« 1994/95: Take off
+ 1995 "Browser War”

= 1994 W3C Formed at MIT, Cambridge, USA

- medaled after the X Consortium, but...
* ... mare intermational from the start!

= 1995: European Host at INRIA, France

* 1996 Asia-Pacific Host at Keio University, Japan
+ 1997 onwards: Office program (local representation in 11 countries)
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Membership Growth in the World L L] 2

Type Amersicas Europe  Pacific Total

Full 63 28 16 107
Affiliale 230 124 b2 A6
Heosls 1 1 k| 3
Total 294 163 Ga 516
Amaricas

Adobe, Akamai, A0L, Apple, ATAT, Boeing, Corml, HP,
IEM, |EEE 5, Library of Congrass, Lucent, MASA Ameas,
Microsoft, MIT, OMG, Operwave, Sun, Waieroo Maple,
WaebaD,,..

Asia

Academia Sinica, Fufisu, Hitachi, Hong Kong Un. of S& T,
D&, ETRI, NEC, NTT DoCobo, Mitsubeshi, Sharp, Toshiba,..,
Ausiralia

CEIR0, DETC, IPR, Mational Library, Un. of NSW,_..
Europs

Agfa, BBC, BT, CERN, CWI, DaimlerGhrysler, Elsevier,
Ericsson, EUnet, Fraunhofer, INRILA, Mokia, Philps,
Reuters, Slamans, Sofbware AG, Thomsaon Mulimadia, ...
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3 W3 W3C delivers... “od

* Recommendations
 Web "standards”
- Developed by W3AC working groups, with the participation of members
- Members and public support for Industry-wide adoption

= Sample Code
- Jigsaw Web server
- Amaya editor/browser
- Validators
* Assistance, guidelines, outreach
- Validators
» Design guidelines
» Information on, g, accessibility issues

WAL, Mead of Oificas Siictes 5 o £ Haban Spmpaniem, Fampe, Ariroma, 054, 2308
&3 W3 Why "Web Graphics™? ‘o)
Bandwidth
Images are a major bottleneck in accessing web sites
Flexibility

It is unknown what the rendering device will be (PC, PDA, Phone,...)
Grapives showd not be of xed resolution

Hyperlinking
This is the Web: any graphics element should be potentially an anchar
andfor target

Integration with the environment
Graphics is not used in isclation, but part of a Web infractucture!

Metadata
Graphics should be searchable, should ba explorable for agents

Client side animation and interaction
Needed by large number of applications (eg, CAD, cartcgraphy)

Graphics should also be "sexy" (if necessary)
They shauld ba able o raprasent comipany logos, publicity images, ele

I, Mead of Cificas Siler F of 124 et Sympasiom, Tempe, Arirema, 054, 7308



@ W3C What do we Need?

)

Vectar graphics (of course...)
Resolution independent
Keeps "content” informatian
In line with earfier developments (GKS, PHIGS, PostScnpt, ...)

Textual encoding {too)
Let the dlient side interprat the content
Searchable
Eazy to edit, add links, elc

Two lines of development:

= 2D Graphics: WebCGM, SVG
- Developed by the World Wide Web Consortium

« 30
+ Buccessor of VRML, also in XML
- Developed by the Web3D Consortium

WAL, Head of Ot il 7 of 124
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* Introduction

= Transformations, structuring
« Geomelry

* Clipping, masking

+ Attributes, fonts

= Styling

* Filters

= Animation

« DOM

« Miscellaneous

* Implementations, examples
+ Future

MG, Mead of (Hicas Sticler & of § 74

el Sympaniom, Faompe, Arirema, 054, 7308



W3

et

o A Simple SVG Example

)
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<7urml wargions"1.0° encoding="UTF-8"7>
<IDOGTYPE svg PUBLIC "WICHDTD SVG 2001 09040/EN"
Shittp:tiwew. w3 ong TRIZD01RE C-8VGE-20010804/0T Digwg 10.dd™=
=5 widih="800" height="300">
=g transform="translate( 10 10)°=
=g stroke="none” fill="lims=
=path d="M 0.0 192L 20 124 L 40 1290 80 128, ..

<lpath=
=ig=
<fg>
=isvg=

» svg is the top XML element, it establishes the (initial) coordinate system
» g is used for (hierarchical) grouping

= path is the general tool to define geometry

= paths can be filled, stroked,...

= paths can be transformed, animated, filtered,...

&3 W3 Coordinates, Transformations

Hnban) Symopeaiem, fampe, Ariroow, (054, 7387
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» Initial coordinate system is set up in the svg element:
- width ard height attributes
- the user agent showld honour those values when displayed
- viewBox attribute
- full image is mapped onto the view canvas by tha user agent
- thare s a prasarvafAspectRatio attribute o controd the mapping
- ar both
= Large palette of units (px, pt, mm, cm, in, etc.)
* Transformations can be defined on all elements
- franslate, scale {both in X and Y), skewX and skewY, rotate
' general 2x3 matrix
 concatenation of all these (from right to left):
... transform="scale(2) rotate(20) translate]1.2) scale(d)” ...

F¥nbn) Symopeaiom, Fempe, Ariama, W54, 33,08
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Basic Coordinate System

“od
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P 00 2na x 300 400 E’-ﬂﬂ

Y

Nt | | )
100
bracadabra

Y

oo ]

01300
0D

<rect x="20" y="30" width="300" height="200" rx="10" ry="10"/>

<text x="40" y="130">Abracadabra</text=

Sy I arf 134

Establishing the Coordinate System

HahdD Spmpariem, Fampe, Ariroms, 054, 7588

“od
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@ @& &
<phject data="coord.svg" =ohject data="coord.svg" =ohject data="coord.swg"
type="image/svg+xmi® type="imaga/svg+xml" type="image/svg+xml”
width="60{" height="400"> width="300" height="400"> width="W" height="H"=
</object> <lobject= <lobject>

=gvg width="60" height="400"=

(@, 0]

Sigle T ol T

=syg viewBox="0 0 600 400"
prasarvafspaciRatio=
“XMaxYMax slice "=
"RMidYMid meet™>
"nong™>

mmm Fempe, Arirowma, (054, 3388



4% 3" Preservation of Aspect Ratio: Meet and Slice ‘o)

Viewport A <object data="duck.svg" type="image/svg+xml” width="600" height="400" />
Viewport B: <object data="duck.svg" type="imagefsvg+xml" width="4 00" height="600" /=

<gvg viewBox="0 0 1200 1200" preservefspectRatio="XMinYMin slice " >

KMinYMin mieet XMidY Mid meet KMz Max mest

XKMinYMin meet AMidY Mid meet XMaxYMax mest

EMiInYMin slice XMidY Mid slhice XMax¥Max slics KMidY Mid slice XMaxyMax slice

WAL, Head of Ot Siicle £F af 134 Wt Sywepauriom, Fampe, Ariroms, G54, 25,07
a0 - -
&3 W3 Simple Transformations 4oh
Defined on 300 x 200 coordinate syslam Translate: 100 in x, -20in ¥
¥ increases across tha page, v down tha page =path transform="translata{100, -20}"

d="t 0 112c40 48 120-32 1606 ... 2=

Scale12inxand 0.5iny Rotate: -15 degrees about the arigin
=<path transform="scale(1.2, 0.5)" =path transform="rotate{-15)"
d="M 0 112c40 48 120-32 160-6 ... 2> d="M 0 112040 48 120-32 1606 ... "=

WAL, Mewd of (ificas Sixde 1 af 124 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382



& Wi Rotations ‘o)

Rotation abaout the paint {145, 112)
transform="tranzlate{145, 112) rotate{20) translate{-145, -112)"

Ratation about the point {145, 112)
transform="rotate(20,145,112}"

WAL, Head of Ot Siicle £¥ af 134 et Sympariom, Fampe, Ariroma, W54, 75,08
Wi Transformation Examples Al 4

=0 Lremevm oy e s b b - O, SO T
=gl R ey =" HLula-.u; LSO ST

<gvg viewBox="0 0 300 200">

=g lransform="translate| 200,190 "=

I, Mead of Cificas Slicle 18 af 134 et Sympasiom, Tempe, Arirema, 054, 7308



D Wi Grouping e

* Elements can be "grouped” in a g element:
' groups can be nested
: groups can set transformations, attributes, ete, Inherited by their constituents
- groups can be named, can be referred Lo in, eg, URL-s
- groups can make the SVG content more accessible for spacialized browsers
- &g, browsars for visually impaired
- groups make SVG code more readable
= Well-known concept in graphics packages
* Typical usage of a group:
<g il="duck” transform="translate| 100,345 >
=<desc>This is the duck=</desc>
<path d=",, ">
=/g>

WAL, Head of Ot Siicle £F af 124 Wt Sywepauriom, Fampe, Ariroms, G54, 25,07

&3 W3 Structuring SVG Files: Templates ‘o)

» Elements can be enclosed in a defs section (ie, they are not displayed!)
+ used repeatedly through a use element;
=defa=
=g i="duck™> =path d=".." /> <ig>
</defe>

<yse xlink-href="#duck">
» fransformation, style, etc, can also be defined on use

= symbol can also used instead of <defs=<g id="...">...</g></defs>
- il has its eown view box and presenvefspactRatio altribula

* svg elements can also be nested:
<3y ..

<EWG LS
i:.ra.\rg}
» may be useful in setting up local coardinate systems, copying extemnal files into content, .,
= use may also refer to external URL-s!

WAL, Mewd of (ificas Sixde 18 af 124 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382



4 W3""  Grouping and Templates are Used a Lot! ‘o)

[ N -

Grouping is used a lot

=g transform="translate( 100,150)"=
<gircle r="60" >
<text=My Circle</text=>

| IS I
| Wy -
(S |
[R[w]a]
oooo
oooo

=ofy branaham="tranatale]0, 30} =
=g ransiorm="scale{l 28>

g retR =
<baxt>My Cingle<Spat=> — =
-E.lg.‘h
=
{fg}
e il
Over 20 levels used in this example! : j
—] = .
|
i i
WRE, Mend of (Wicaw Kbl 1F af 134 Wabdl) Sympoxiom, Fempe, Anzowa, G54, 7308

D Wi -

* Introduction

+ Transformations, structuring
+ Geomelry

* Clipping, masking

+ Attributes, fonts

= Styling

= Filters

= Animation

+ DOM

* Miscellaneous

* Implementations, examples
+ Future

WG, Mead of ey Sl 20 af #34 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382



aDdWIT Geometry: Path Expressions ¢

* Define a general contour with the d attribute:
c<path d="M 0.0 112L 20124 L 40129 L 60 126..">
+ A sequence of command characters and coordinates:
- M: move
- L, H, V: line {general, horizontal, vartical)
- @, ©: Bazier curve (quadratic, cubic)

A (elliptical) arc
= Contour can be closed or open
» the character z or Z closes a path
WAL, Mead of Oificas Sl 7¥ af 134 Haban Spmpaniem, Fampe, Ariroma, 054, 2308
&3 W3 Path Simplifications dob

Special features to reduce the size of path expressions:

Use relative coordinates
| instead of L, ¢ instead of C, elc, define relative coordinates

Drop repeated command characters
"M12L3456T782Z
is equivalent to:
"M12L34L5BLTAZ

Syntactic simplification
Whitespace can be omitted everywhere where possible:
<path d="M0 312c40 48 120-32 160-6c0 0 5 4 10-3c10-103 50-83 90-42
cl0 020 12 30 Tg-2 12-15 17-40 17¢-55-2-40 25-20 35c30 20 35 6530 11
50 4170 4-200-79z"=
is a compressed version of the {smooth) duck {a reduction of over 60%!)

Smooth curves
Implicit definition of Bézier control points for adjacent curves

WAL, Mewd of (ificas Sixde 77 af 124 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382
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Path Examples ‘o

Paints. and Lines A

M, 130 LADO, 200 H403 VR0 LS BT 100,100

Areas

V. ><d

MLO0, 106D L3065, 100 L2380 300 X
P, 100 L0300 178,100 1530300 2

- Cluadratic Bézier

B

HA0,300 320,50 425, 300 TAM, 302

WAL, Head of Ot
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Cubic Bézier

Y

FIL L2000 C o O, 0 D, 100 3040 2 () PEDE, 200 CHT5, 180 975, 100 500, 200

N

130,500 C25400 475,400 40, 500 FB0E, 00 CHOD, 250 900,250

WL E00 C8 75, 700 225, 250 400 50 J
B B30 CB15 M0 755,100 T50.830
S573,000 WI0,800
Elliptical Arc

o T,
al B 50 801 BE 2R | a0 he
A, TS -0 81 50035 | AT

2%, 100 -0 0,1 5,251

il 77 of ¥ 34 Wabdl) Sympoxiom, Fempe, Anzowa, G54, 7308

Path "Shortcuts™ A A4

<ract x=".." y="._" width="_" haight="_."/>

O@L
i L]
i
OO
Ry

=circle cx="" oy="" =" ">

MG, Mead of (Hicas

. oe
O@T D

1r0!;
ASOO
Y Yo

=palyline points="_,"/=
<ling x1="" w2=" " y1="" y2=" ">
cpolpgon pointss" s

Skl 24 of 124 Wbl Spmopaniem, Tampe, Arnroma, (054, 2587



D W Text i

* |s a separate element:
<ot x="." y="."=A text</toxi>
» Has tons of atfributes (most of come from CSS):
- font, weight. font style, size
- eolour {both outline and inside a character)
- writing made, taxt anchor

+ Attributes, position, etc, can be changed with tspan
 Most text on this slide i3 ame text with lots of tspan-s!
+ Text can also be drawn on a curve:
<path id="path"= .. </path=
<laxi=<textPath xlink:hral="#path"> __<faxiPath</text>

WAL, Mewd of (hificaw il 25 af #34d Wabdl) Sympoxiom, Fempe, Anzowa, G54, 7308

D WiC Plain Text Examples 2Ll 4

<t K="20" y="50"=Ny first laxt string</laxk>

<text dx="20" dy="100">My second text string<laxt=

<text dw="10 10 100 10 10 100 40 507 y="150"=My third=</text=

<tesct dw="20 20 20 20 20 20 20 20" y="190" rotate="0 10 20 230 40 30 20 10 0"=My fourth</text=>

WAL, Mewd of (ificas Sy 20 af 124 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382 ?



=D W3 tspan Examples “od

=lext x="10" y="50" =ABC <tspan y="30" DEF</lspan> this slays up!=faxl=
=text x="10" y="100"=But it can
<tspan dx="40" dy="-30" >easily</tspan>
<tspan dy="30">be fixed</tspan>
<ftext>
<tesxt = <tspan x="40 80 120 160 200 240 280 320 360" y="150"> Solid and </tspan>
={span x="60 100 140 180 220 260 300 340" y="200"> reliabla =Mspan> <flexi>

WAL, Mewd of (hificaw vl 77 af #34d Wabdl) Sympoxiom, Fempe, Anzowa, G54, 7308

@ W3C Text on Paths dod

<path id="MyPFath" d="M 20 100
C 10020 180 -80 260 20 <texiPath xlink:href="#MyPath" startOffset="40%">
C 340100 420 180 500 100

C 580 20 660 20 660 20" = /W,m
<fext>

<textPath xlink:href="#MyPath">
We go up, then wa go down, then up again
=fextPath=
<itext=

Wae go <tspan dy="-30"> up</ispan>
<ispan dy="30"> =/lspan=
then we go down, then up again

WAL, Mewd of (ificas Sixle 70 af 124 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382 ?
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International Text

“od

WAL, Moxd of (Micas
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Polish: Moge jeic szkto, | mi nie szkodzi.

Russian: A Mory ecTe CTEKND, 3TO MHE HE BDEAMT.
Greek: Mmopus voo drdus ommooopéver yomhid xuaple vior malw TimoTo.
Text ™2 P'ma K2 TN MP2101 7ON2 9120 0" is in Hebrew
Yiddish: ™0 ven) TR DID DY IR TR 1BV W7 TN
Chinese. THE |”| TS S

dapanese: FEFHIZAFR~AShFET. TAEARER/IOTFELA.

¢ Bl HEEES SR, el siy)

= FREMET QB RGT ke Shona h b b JI SRR Casauedep

o R B S e S LB M e

Arabic: ol ps ol

a8

unicode-bidi-bldi-override. First, directon:itr, then diractonrl,

Text "N1' 2217 K7 1120 1 I8 A 7 s in Hebrew

FsAVIYD Ul 5|

werbeH ni si ™2 PUn N2 011 0 0K N0 N txeT

- md S A&eD

il 27 af ¥ 34 HahdD Spmpariem, Fampe, Ariroms, 054, 7588

Inclusion of Images

“od

WG, Mead of (Hfcay
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<image x="20" y="20" width="212" height="48" xlink:href="tands.png" />

<image x="20" y="20" width="212" height="48" xlink:href="tands svg" />

Architecire

<image x="20" y="40" width="848" height="48" xlink:href="arch.png" />

Wieh Arcessibility

InHiathra

<image x="20" y="40" width="212" height="192" «ink:href="wai png" /=

Sy I0 af 1354 mmm Fempe, Arirowma, (054, 3388
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* Introduction

» Transformations, structuring
* Geometry

*+ Clipping, masking

+ Attributes, fonts

« Styling

* Filters

* Animation

* DOM

* Miscellaneous

« Implementations, examples

* Future
e b a2 Symopaniom, Faipe, Ariroms, UEA, 7507
W3 Rendering Model ‘o)

+ SV uses the painters model for rendering
each operation "paints” on the cutput device successively
opacity level can infleence final output ("alpha blending®)

- rerdering order is implicit to the XML document
- groups are randerad separataly, than mappad on the output

| ﬂl'ﬂlll'\ |
Second Group

WG, Mo of (Hfcnr Skl 137 af 134 Wbl Sympaniom, Faope, Arirows, (54, 25,02
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Opacity, blending

“od

+ opacity attribute can vary between 0 and 1
» there are alzo separate fill-opacity and stroke-opacity attributes

WAL, Moxd of (Micas

W

Sy 1T of 134

Clipping

HahdD Spmpariem, Fampe, Ariroms, 054, 7588

“od

k- x‘ _ ‘
. owre.
T . F\S q'i\_
L\ B
s— -—r
EEEEEEEr L
mrmmmmEn

WG, Mead of (Hfcay

<glipPath ld="myClip"><clrcle cx="200" cy="100" r="50"></clipPath:
i < clip-path="ur(#myClip)">.. <ig>

Sigly T4 af T34
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D WiC Clipping an Image 4od

=clipPath Id="duck"=<path .../=</clipPath=
<image xlink:href="wall.png" clip-path="url{#duck)"/>

WAL, Moxd of (Micas Kbl T af #34 Wabdl) Sympoxiom, Fempe, Anzowa, G54, 7308

3 W3 The "objectBoundingBox™ Attribute ‘o)

« Clip path coordinate space adapted to the clipped object:

=dlipPath id="myClipt<t" clipPathUnits="objeciBoundingBox">
<l-= the coordinates are in a (0,0.1,1) viewBox, sat to the bounding box of the target ==
<path d="M0 0.2 LO.51.0L1.00.8 L 0.50.0 "=

</clipPath=

=g clip-path="url{#myClipt=t)"><raci ... /> </g>

HAE, Mead of (hifdcan Sl T af #34 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382



& Wi Masking

)

* Clipping draws with clip region transparent inside and opaque outside
« Masking draws s gpasclly valie faken o the mask

Transparent ractangles with dacreasing opacities:

rpclahgles injfront of text

Rectangles as Mask:

Transparent rectangies in front 07|

=rmask id="hask™>
=racd fill="whita" fill-opacty="0.95" x="0" y="30" width="100" height="80""=
<ract fill="whita" fil-opacity="0.9" x="100" y="30" width="100" height="80">
<imaskc>
=chaxt wu 507 y=*100" fill="hiua" maske"url(fMask)"=Transparent rectangles in front of tesxd=fex>

WAL, Mead of Oificas il 37 af ¥ 34 Haban Spmpaniem, Fampe, Ariroma, 054, 2308

D W3C Masking with an Image

‘)

= A blue rectangle is drawn with the image as a mask
+ Qpacity {alpha) value is calculated for the image (data are in RGE):
a=02125R + 0.7154G + 0.07218

I, Mead of Cificas Slicle 2 af 134 et Sympasiom, Tempe, Arirema, 054, 7308
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* Introduction

» Transformations, structuring
* Geometry

+ Clipping, masking

= Attributes, fonts

= Styling

* Filters

= Animation

* DOM

* Miscellaneous

+ Implementations, examples

+ Future
e Sl 2 of vd a2 Symopaniom, Faipe, Ariroms, UEA, 7507
D W3T SVG Attributes “od

» The usual attributes set is available:
- giroke attributes {line join, miter, dagharray, eic)
- fill rule (even-odd, nonzera)
- pattern fill (an image can also be a pattern!)
- clipping, masking
+ Calour
 sRGB is the default
+ International Colouwr Consortium (ICC) colour profile can be chosen
+» Contours can be filled with patterns or linear and radial colour gradients

* Opacity ("alpha value") is accessible separately

WAL, Mewd of (ificas Sixdp 47 af 124 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382



& Wire Overview of Attributes

“od

oy

bEwl-anchor

crtinant-baseling

Tant Tamily
fomt-slan
fomi-sizn-adjust

fami-atrmich
Tont-wtyis
fant-wariang
Tond-waighl
il [T visibiliey
fill-rule strohe-linejoin " T usd g “L
stroks  stroke-miteimit Al oo Calie.rorerieg Thegt - .
Bk widih munullﬂ. .“unmn:jﬂ :;:: w&'“
WAL, Head of Ot Siicle £ F af 134 Wt Sywepauriom, Fampe, Ariroms, G54, 25,07
L 1] -
&3 W3 Stroke Attributes 4oh
stroke stroke-linejoin stroke-miterlimit stroke-opacity
|
red green miter 20
; |=————]
stroke-width 0.8
o ~ o d \ e —
3 30 0.6
| |
stroke-linecap beval : \ 0.4
Ratio to stroke-lnewidih
N stroke-dasharray 02
_________ stroke-dashoffset
\\/ o i 0.1
round T R S,
el i 10 shape-rendering
N e _2':] - ==
square optimizeSpead
geometricPrecision

WG, Mo of (Hfcnr Stk 47 af 134

Wbl Sympaniom, Faope, Arirows, (54, 25,02



@ W3C Dash line control

“od

stroke-linecap applies to the individual dashes (round, sguare, butt)

<line x1="20" y1="20" x2="680" y2="20"
stroke-width="14" stroke="rad" fill="nons" stroke-linecap="round" stroke-dashamray="40 40" />

o™
! 4 ~\~ £
"'-N~ S’
%
~ am = ¢

WAL, Moxd of (Micas Kbl AT af 34

&3 W3 Marker Symbols

b Sympariom, Faope, Arircwa, G54, 2388

“od

=rharker id="Triangle™ markerUnits="strokeWidth” viewBox="_." orenl="mo">cpath d=",  cimarkers
<marker id="Point” markerLinits="strokeWidth” viewBox="..." orient="0"=<path d=",..."/>=</marker=
=polyline marker-star="ur{#Trangle)® marker-mid="url{#Poin} marker-end="wl{8Triangle) ... =

orgt="0"

arignt="auig"

stroka-width="5" stroka-width="10"

WG, Mead of (Hfcay Siich 4 af 134

et Sympasiom, Tempe, Arirema, 054, 7308



3 W3 Area Attributes “od

Paint is used to fill and &lroke
Paint can be a 50lid colour, a

gradient......

Fill properties include fill, fill-rule (evenodd, nonzero) and fill-opacity

WAL, Moxd of (Micas Kbl 5 af #34 Wabdl) Sympoxiom, Fempe, Anzowa, G54, 7308

&3 W3 Fill Rules 4oh

outside
outside
el
Iy
L
r -
p———— inside
I NCNZEero
Count number of timas line to infinity
CTOS5ES CUrve going clockwise
minus number going anficlockwise
nonnzero count means inside
inside
evenodd

Paint is inside if line to infinity
cuts the curve an odd number of imes

WG, Mead of (Hfcay Siiche 4 af 134 Wbl Sympaniom, Faope, Arirows, (54, 25,02



P WiT Fill Rule Examples “od

=1

[
L
path evenodd NONZero
1
4 /\ 5
XX,
HOAE, Mot of (hificas Siiclp 4F of 134 Hatn Speporiom, Fampe, Ariroms, W54, 75,07

3 W3 Gradient Fill Definitions “od

<linearGradient id="Grad™ gradientUnits="userSpaceCnllss"
=" y1="0" (2= y2="15"=
=slop offsal="0" stop-color="whila"/>
<ztop offsel="0.5" stop-color="blue"/>
<stop offset="1" stop-color="red"/>
<llinearGradient=

=rect x="2" y="2" width="36" height="11" fill="ur{#Grad)" />

cx.cy,r define boundary (ie, offset=1)
fx.fy define focal point (ie, offset=0}
need at least 2 stops defined

<radialGradiant id="Grad" gradieniUnits="usarSpaceOnllse”
cx="200" cy="75" r="200" fx="150" fy="100"=

WAL, Mead of (hhcaw Sy F af 134 FFadln Spepaaaiom, Feompe, Arrema, G54, J8868



Wi Gradient Fill Examples “od

- <5
- b

HahdD Spmpariem, Fampe, Ariroms, 054, 7588

WAL, Moxd of (Micas Kbl 4F af 134

3 W3 Details of Gradient Specification ¢o)

<linearGradient id="Gr" gradientUnits="objectBoundingBox" x1="0" y1="0" x2="1" y2="1">

<stop offsel="0" stop-color="whita"/>

=<stop offset="0.5" stop-color="hlua"/>

<slop offsal="1" stop-color="red"/=</linearGradiant=
=<ract width="100" helght="180" fill="ur#Gr)" />

<linearGradiant id="Gr2" gradieniUnits="objactBoundingBox"
spreadMethod="pad"” x1="03" y1="0.3" x2="0.7" y2="0.7">
<stop offset="0" stop-color="white"/>
<stop offset="0.5" stop-color="blue"/>
=stop offset="1" stop-color="red"/></linearGradiant>
<rect width="100" height="180" fill="url{#Gr2)" /=

<linearGradient id="Gr3" gradientlUnits="objectBoundingBox" ‘
spreadiethod="reflect” x1="0.3" y1="0.3" x2="0.7" y2="0.7"=
<stop offsat="0" stop-color="whita"/>
<stop offsel="0.5" stop-color="blua"/> spreadMethod="repeat”
<stop offsel="1" stop-color="red"/></linearGradient>

<rect width="100" height="180" fill="url{#Gr3)"/>

Sy 30 af 1304 mm Fempe, Arirowma, (054, 3388

HAE, Mead of (hifdcan



Wi Transforming Gradients A L4 4

An additional transformation can be applied on the gradient:

<knaarGradient gradiantUnits="pijactBoundingBox” gradiantTransform="ecaka(0.25 4}
Id="Gradient* spraadibathod="reflect” x1="0.48" y1="0.48" x2="0.52" y2="0.52"~
=stop offset="0" shkyl="stop-colorwhie™>
=stop offsel="0.5" style="stap-colorblue®’>
<slop olfsel="1" shle="stop-color red =
</linearGradient=

WAL, Moxd of (Micas Kbl 5¥ af 134 Wabdl) Sympoxiom, Fempe, Anzowa, G54, 7308

&3 W3 Pattern Fill 4oh

width
Y T
- height

Pa l:terr_1 replica_ted in e!ll files _

=gafs>
=pattern id="Pattern” patternlnite="userSpaceOnlUsa"
*="0" y="0" width="8" height="g" >
<rect x="1" y="1" width="53" height="4" fill="red" stroke="blue"/>
</pattern=
=/defs=

<ellipse fill="url{#Pattern)” stroke="black” cx="200" cy="200" rx="150" ry="100"/>

WG, Mead of (Hfcay Skl 53 af 134 Wbl Sympaniom, Faope, Arirows, (54, 25,02



@ e Adaptation of a Pattern to an Area A L4 4

=defs>
<pattern id="Pattern"
patternlnits="objectBoundingBox™
»="0%" y="0%" width="2.5%" height="2.5%">
<rect x="1" y="1" width="5" height="4" fill="red" stroke="blue"/>
</pattem>
</dafs=

=gllipse fil="url{#FPattern )" stroke="hlack” cx="200" cy="120" re="160" ry="120" />

<gllipse fill=‘ur|¢#F"allarn )" stroke="black” cx="60{" cy="180" ne="240" ry="180" />

WAL, Moxd of (Micas Kbl 57 af #34 Wabdl) Sympoxiom, Fempe, Anzowa, G54, 7308

@ W3C Image as a Pattern 4o

<paltarn id="P* pattemUnils="usarSpaceOnlsa"
¥="0" y="0" width="100" halght="80">
=image x="0" y="0" width="72" height="48" xlink:href="wichome.png"/=
</pattern=

4F
IPPTRTRRT Ll

— ”""'W‘ ﬁ*«

mwmmmm

‘I*‘?ﬁ’hlmﬂllilm:;!!!! E‘t’j!ffj

* a

WG, Mead of (Hfcay Siicher 54 af 134 Wbl Sympaniom, Faope, Arirows, (54, 25,02



@ W3C Patterns can be Transformed ‘o)

=pattarn id="P" pattermUnits="userSpaceCnUsa" patlarnTransform="rotate{45)"
¥="0" y="0" width="100" height="80">
=image x="0" y="0" width="72" height="48" xlink:href="wichome.png"/>
</pattern>

WAL, Mead of Oificas Skl 25 af 134 Haban Spmpaniem, Fampe, Ariroma, 054, 2308
&3 W3 Stroke/Fill Attributes Defaults 4oh
* For stroke
- gtroke: none (except for line, which is Dlack)
- stroke-width: 1

- siroke-linecap: butt
- siroke-linejoin: mitar
- stroke-dasharray: nona
- stroke-opacity: 1
= For fill
- fill: Back
- fill-rude: nonzedo
- fill-opacity: 1

WAL, Mewd of (ificas Sixle 5 af 124 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382



L i -
& W3 Text Attributes ‘o)
font-family font-weight fill writing-mode
monospace narmal resd Ir {lift 1o Fight) f
serif bold graen rrightto left) &
font-zize bolder blue B
4 lighter N g
40-0 100 E]
00
font-stretch stroke o ,
normal text-anchor red glyph-orientation-vertical (th)
wider slarl graan ¥V oE A > o=
narower middia blus T % & % %
ultra-condensed  end aR L B g
[=]
exra-condensed  gjinment-baseline L
axpanded U L
— The tassine 2
ont-style
The midde glyph-odentation-harizontal (Ir)
norma|
itaie The "E"”*':ED
ohligue @ " walue:
baseline-shift vl 180
text-decoration  super, ., 100% value:270
underiing st
avering
Firte=tireesh
WAL, Mewd of (hificaw vl 37 af #34d HahdD Spmpariem, Fampe, Ariroms, 054, 7588
L 1]
&3 W3 Font Selection 4oh

* Use font name
+ can be specific: font-family="Hebhsetica™
- use genenc name (defined in CS5): font-family="sans-serif"
- list several names, ket the user agent choose: font-family="Helvetica, sans-senf"
- but... specific fonts are not always availabla!

+ Refer to explicit, downloadable fonts ("Web fonts")
- there is a detailed specification in C552
+ the C332 rule @font-face can be used to import a font
- but... C552 doas not require availability of a specific format

» SVG also defines its own SVG forids
+ fant specfication can be embedded in the SVG file
+ ¢an be stored in a separate file, and refermed to via @font-face {in CSS) or font-face-uri
- wery small fonts for 2-3 characters can aleo be defined {ugeful for, eg, company logos)

WAL, Mewd of (ificas Sinle 55 af 124 el Sympaniom, Fampe, Arirem, W54, 7308



D Wi SVG Font Example o)

<gefs>
<font ... >
<font-face font-family="MyCwn" units-per-em="1000"/>
<missing-glyph honz-adv-x="1300">
<gircle r="440" ex="500" cy="500"/> This is "ABCA" using MyFont: A T CA
</missing-glyph>
<glyph unicode="A" horiz-adv-x="1300">
<path d="MD 0 L S00 1000 L1000 0 L 0 0"'=
</glyph=
=glyph unicode="B" horiz-adv-x="1300"=
<path d="M0J 1000 L 500 0 L1000 1000 L O 1000°=
=fglyph=
<ffont=>
<path id="duck” d="..."'>
<fdafs=

<text>This is "ABCA" using MyFont: <tspan font-family="MyCwn">ABCA</lspan=></text=>
=yse wink;href="#duck” fill="red" =

<text font-family="hyOwn® ><textPath xlink:href="#duck"=...<fextPath></texi>

WAL, Mewd of (hificaw il 58 af #34d Wabdl) Sympoxiom, Fempe, Anzowa, G54, 7308

» W3C SVG Fonts Example from the Web ‘o

Larabiefont Bold

The quick brown fox
The guick brown fox

The guick brown Fox

<font-face font-family="Larabiefont” font-weight="bold=>
<font-face-sro>
“<font-face-urli xlink:hraf="http;//nagoya.apacha.crgfavgfonts/larabiabh, svgffontDal" >
< font-face-sro>

<ffont-facar

ctext font-family="Larabiefont" font-weight="held" »My Text using SVG Font</texts

WAL, Mewd of (ificas Sy £ af 124 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382



Named Colours

)

alicabiug darkgoidenred B flaraleniie lighscyan meiumslalabie
antiquenshite darkgray B joresgreen B o
anqua B darkgreen W juchsa B lighigray g uoisa
AU EErine darkgray B gairsboro lighagreaen medismviolsied
BT darkihaki B ghostwhile lighagray midrmghtblie
beigs darkmagenie M goid lighapink mintcream
bisgue darkolvagreen B goldanmsd B ighésalman B mistyrose
tack B datkorange B gray B iightsaagresn B moocasn
bisnchedamend darkarchid B ey B ighsigtikie B navajowhie
b B darkred B green B jghsiaegray B oy
Blusvinlal B danksalimon B graeayalow ghestategrey B alllacs
Brown B garsesgreen B honeydaw lighesteeibive I olwe

bl ywood B darksiatebive M motpink B igheyaliow alvedrab
cacatbig B darkiategray B indianred B ime B arangs
chanreuse B darksiaiegray B indiga B imegreen B arangered
choaalate B dakturquaise B wary linen archid
el B darkviglal W amaki mapanta B palegolanred
comfiowedive B deeppink B mvender maroeen W palegreen
comailk deepekybive B avendertiush rdemaguinaiss B paleurguoisa
crimson B dmgray B wwngrean B mesumbue B pelevickaired
cyan B dmgrey B semonchifion maciumorchid Bl papayswhip
darkbiug B cocgerbice B ignibiue madiumpurpie @ peachpuff
darkoyan B fircbrick B sghicos B medurseagreen B pery

WAL, Head of Ot

Kbl £ af 134

W

Enistia
amaln
burguoss
wicded

whaaal

whita
whitesmaka
yelore
yeloagreen

skyblue

slatehlue
slatsgray
slategrey

BRAINgOnaEn
stgallue

Hnban) Symopeaiem, fampe, Ariroow, (054, 7387

‘)

MG, Mead of (Hicas

* Introduction

+ Transformations, structuring
« Geomelry

+ Clipping, masking

+ Attributes, fonts

= Styling

* Filters

= Animation

« DOM

« Miscellaneous

* Implementations, examples
+ Future

Shicly &3 af 13

F¥nbn) Symopeaiom, Fempe, Ariama, W54, 33,08



@ W3C Styling in Text Processing 4o

= Separation of sfyle and confent:
: TeX/LaTeX style files
- templates for MaWord files
- glyles for FrameMaker
- paseacing sie sheesls for HTMLXML

* Has great advantages:
- ease of maintenance
- changing the colour of an element should be made cnly once
- house/corparate style contral
- glarity of structure
- adapiation to the environmant
- different styles for different viewer engines
- gdaptation to users with disahbilities
- design contral
- styles are cften made by design professionals

WAL, Mead of Oificas Sl 87 af 134 Haban Spmpaniem, Fampe, Ariroma, 054, 2308

Wi Styling in Graphics “od

= Similar ideas can be used for graphics
- control the fonts for all the text on these slides through styie
- gontrol colours in & st of schematic diagrams
= But...what is style in graphics?
- colour, font style, dash pattern, ete, may be style, but...
- fant used in a logo s forstyle, it is confent
- colour showing a traffic light is norstyle, it is comfert
There is a need for a dual conirol over confent and siyle

* [tis not a new idea:

- GKS5:85 and PHIGS had the concept of "attnbute bundling”

- PHIGS and GKS:94 had a nameset mechanism for a finer control
= SVG uses both direct attribute setting and styling

- Siyling uses other W3C technologies, eg, TS5

WAL, Mewd of (ificas Sixle &4 af 124 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382



& Wi SVG Styling ‘o)

WAL, Head of Ot Skl 85 af 134

W

+ 3imple styling example;
<rect fill="yellow" stroke="black" x="," y=".." width=",." height=",."/>
<text font="Helvatica® font-zsize="14" x=" " y=", "> <ftext>
- Equivalent CS5 syniax:
=ract style="fil:yellow; stroke:black® ¥="_" yv="_" width="_* height="_">
<faxt style="font:Helvetica; font-size: 147 x=".." y="..">._</text>
- Separation into separate style:
{Ewg e
<gtyle type="texticss"><|[CDATA[
rectexample {fl:yelow,; stroke:black )
text.axample {font:Helvetlca; font-size: 14 )
J==style=

<rect class="example” x=".." y=".." width=",,” height=",,"/>

<text class="example” x=".." y=" ">, <ftext>
<favg>

Fatdn) Sypmepantem, fampe, Anema, (54, 35,07

SVG Styling 2 4od

- Class selector mechanism ks quite powerful:

=style ype="texticss™> <I[CDATA[
rect { strokecblack; fill-whits } d-i'E;"T;rt
rect.different { strokecred; stroke-width:4; fill:none }
rect.again { fill:yelow }

rectfid —= "alsa"] { stroke:grean; stroke-width:B; fill:red}

dilferanl
lI= <istyle>
<recl x="20" y="20" . >
<ract class="diffarent” x="20" y="140" ... /=
=<ract class="different again” x="140" y="20" ... />
<rect id="glse” x="140" y="140" wigth="100" height="100" />
* The W3C C552 Recommendation contains all the rules
- Separation inio separate styla fila:
style.css file containg: the svg file itself 5
rect.example (lyellow,; strokeblack } =< Txmi-stylesheet type="textices" href="slide cas/>
text axample {font:Helvebica; font-size:14 } <5wg .=

MG, Mead of (Hicas

<rect classs"example® xa", " y=" " />
<texl class="example” x="." y=""»__</text>
<fswg>

Siicler 8 af 134 et Sympasiom, Tempe, Arirema, 054, 7308



=D W3 Styling Priorities 4od

* The "cascade” of styling priorities (in increasing order):
 Default values {eg, fill is Mack)
- Attribute seftings (eg, < ... fill="red" ... />}
- G585 settings In the iroloied style file
- G55 saltings in the local <style> section
- if twa rulas refer to the same slement, the latter specified wins
- G55 settings on the element (eg, < ... style="fllred” ... =)

» Practical advise: do not mix direct attribute settings and CSS!

WAL, Mead of Oificas Sl 87 af 134 Haban Spmpaniem, Fampe, Ariroma, 054, 2308

W ey

* Introduction

+ Transformations, structuring
« Geomelry

+ Clipping, masking

+ Attributes, fonts

= Styling

* Filters

= Animation

« DOM

« Miscellaneous

* Implementations, examples
+ Future

I, Mead of Cificas Slicle & af 134 et Sympasiom, Tempe, Arirema, 054, 7308



&3 Wi Filters ‘ob

* Graphics on the Web is often used for "artwork"
+ Complex logos
- "Sexy" presentations (shadow effects, pseudo 3D)
- Adverilsements...

* Images (jpeg, png. gif, etc) can be included in SVG
» but this breaks the goals..,
s Filters have been added to SVG to produce artwork:
- a collection of 5 fer primiitives:
- combined in a dataflow netwark
- applied aferall rendering operations, bul Asvtve display
- aperating either on the alpha or the RGB channel
* usually operate on a group of primitives

/ “‘Q :
Suparks Veotor Graphics

WAL, Mead of Oificas Skl 88 af 134 Haban Spmpaniem, Fampe, Ariroma, 054, 2308

D Wi Filter Details dvb

P N N (arithmetic) |
. —— 1 Composita

I, Mead of Cificas Slile 78 af T3 el Sympaniom, Fampe, Arirem, W54, 7308



a3 W3 Coding Filters in SVG “oh

<gefg=
<filter id="DropShadowFilter">
feGausslanBlur in="Sourceslpha” stdDeviation="2" result="BlurAlpha®/=

<fabderga=
=feMergeioda in="OffsetBlurAlpha/=
=feMergeMode in="SourceGraphic’>
</faMerge>
=ffilter=
<fdefs>

<q filbar="ur{#DropShadowFilter)*>
<path d=".."

g

WAL, Head of Ot Siicle Ff af 134 Wt Sywepauriom, Fampe, Ariroms, G54, 25,07

&3 W3 (Approximate) Overview of Filters 4o

» Blending, compositing, merging
» pixel-wise combination of two images
= Colour manipulation
- brighiness, confrasi adjustment, colour threshalding
- direct colour matrix manipulation
= Convolution (blurring, sharpening, etc)
+ Diffuse and specular lighting
+ gperate on the alpha channel as a bump map, result is an opague RGE image
- result colour depends on the light properties
- separate elements to control light scurce elements and properties: distant light, point light, spot light

* Displacement map

- displace pixels in ona imaga under the cantrol of another
* Offset
+ Fattening/thinning (ie, dilation or erosion)
* Tiling
« Generation of artifical textures (turbulence functions)

WAL, Mewd of (ificas Sixde T3 af 124 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382



D W

Some Examples for Filtering

“od

Full 3D Effect (like before):

WRE, Mend of (Wicaw Kbl 7T af #34

W

r@®

b Symopautom, Faope, Arirome, (654, 75,02

“od

* Introduction

+ Transformations, structuring
« Geomelry

= Clipping, masking

+ Attributes, fonts

= Styling

= Filters

+ Animation

+ DOM

* Miscellaneous

* Implementations, examples
+ Future

WG, Mo of (Hfcnr Siicher £ af 134

et Sywopeutom, fempe, Ao, 54, 75,08



& W30 SVG Animation

L L] 4

= VG Animation = change object attributes dynamically
= Animation is controlled through a set of animation objects
- Reausing parts of WaC's SMIL2.0 Specification
{Synchronized Multimedia Integration Language Version 2.0)
* Declarative syntax, no real increase in file size
« Animation is performed on ofent! side
= Aspects to describe:
- Mfradcan be animated?

 How does amimation take place?
Wiran does animation occur?

WAL, Mesd of (Mfcaw Sy 7Y of 134

3 W3 SVG Animation Example

HahdD Spmpariem, Fampe, Ariroms, 054, 7588

o)

WL Mobibaiininiieh,

WAL, Meand of (Hifacaw Sigly I af T3

FFadln Spepaaaiom, Feompe, Arrema, G54, J8868



a3 W3 What is animated? “oh

* Practically all attributes can be changed
» XML coordinates, path expression, filter characteristics, ..
- CE5:! colour, vizibility, opacity, ...
= Separate animation elements
- animate
- animatabdation: motion alang a path
- animateCaolar
+ animateTransform: contrals transformation (rotate, transkate, efc)
+ get: changes discrete values (eg, visibility)y
= Examples:
<glrele id="c1" r="50" style="fill-red">=
<animate aliribula Type="XML" aliribuleMName="r" from="50" la="140" __=
</circle>

<cirgle id="c1" r="30" style="fill-red; opacity:1™>
<animate attribute Type="C35" attributeName="opacity”

from="1" to="0" .. >
<lcirclas

WAL, Mead of Oificas il FF af 134 Hatn Speporiom, Fampe, Ariroms, W54, 75,07

3 W3 Path Deformation “od

<animate attributeMame="d"
from="M 20 100 c 40 45 120 -32 160 BcO005410-3c. "
to="M B0 100 ¢ 40 4B 120 -2160-386 c005-1110-18¢..7
=fanimate=

Only the coordinates can be changed)
(ie, one cannot change & ling to a curve)

I, Mead of Cificas il 7 af 134 el Sympaniom, Fampe, Arirem, W54, 7308
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D W3C Animate Transformation 4od

* Several animation elements can be applied concurrently
* The additive="sum" attribute ensures the accumulation of the effects

<gircle .
<animateTransform attributeName="ransform" type="rotate™
from="0" to="360" dur="1s" repeatDur="indefinite"/>
<animateTransform attributeMame="transform"® type="scale"
fram="1,1" Io="3,0.3" additive="sum" dur="60s" rapeatDur="indefinite"/>
<lgirgle . ..

WG, Mead of ey Sy £ af #34 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382




@ W3C Animate Motion

“od

=path d="M0 0 v -5 h20 v-10 10 15 10 15 v-10 h-20 v-5" ...

<animateMotion path="M20 100 ..."
rotate="auto"
rotate="aulo-reversea”
rotate="45"

rotate="90"
<fanimateMotion=
=/path=
WAL, Moxd of (Micas Kool ¥ af ¥ 34
=3 W3 Animate Colour

HahdD Spmpariem, Fampe, Ariroms, 054, 7588

“od

<rect x="10" y="50" width="150" height="75" >

=animateColor attributeType="CS5" attributeName="fill"

from="agua" to="crimson"
begin="0s" dur="5s" fil="freeze">
</rect=>

WG, Mead of (Hfcay Siicler £ af 134

mmm Fempe, Arirowma, (054, 3388



@ W3C Instanteneous Change: "set” 4o

=rect x="10" y="50" width="150" height="75" style="visibility:visible"=
=set atiribute Type="CS5" attributeMame="visibility" to="hidden"
begin="1s.25,35,45.55.,65"/>
<set attribute Type="CS55" attributeName="visibility" to="visible"
begin="1.5s5,2.55,3.55.4.55.5.55"/>
<frect=

WAL, Moxd of (Micas Kbl T af #34 Wabdl) Sympoxiom, Fempe, Anzowa, G54, 7308

@ WaC How is animation performed? o)

= By default, animation is linear

+ the [from,to] interval is interpolated linearly over required duration
= Alternative possibilities:

- Discreta jumps (na interpolation)

+ Specify intermadiate (key) values and time

 Replace lingar interpolation by (cubic) splines {in [0,1])

 Key times and spline interpolation can be combined

WG, Mead of (Hfcay Siicler §4 af 134 Wbl Sympaniom, Faope, Arirows, (54, 25,02



& Wi Key Values ‘o)

<animate attributeMame="cx" values="15,615" .../

15615
1545615
15465615

15:40;225;150;450:495:615

| A VA

WAL, Head of Ot Siicle #5 af 134 Wt Sywepauriom, Fampe, Ariroms, G54, 25,07

D WiC Key Values example ¢

Roircle - - r="20" style="fillblue">
=animate attributeMame="r" values="10;100;10;100;10" ... >
<iclrcle=
<gircle cx="0" cy="400" r="10" style="fill.green™>
<animate attributeMame="cy" valuas="400, 200, 100, 300, 0,50, 260; 150,350,400 ._./>
<gnimate attributeMame="cx" values="0;200;100,300,80,400,400,250,300,0° .../>
<icircle=

WAL, Mewd of (ificas Sixde 5 af 124 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382



& Wi Key Values and Times

“od

<animate attributeMame="cx" valuas="15;165,315;465;615"
keyTimes="0,0.25,0.5,0.75;1 .../>

Time for each interval specified as a fraction of total time

iU

WAL, Moxd of (Micas Kbl 57 af #34

&3 W3 Duck Race...

0:0.25,0.5,0.75.1
0;0.07;0.2;0.467:1
0;0.533:0.8:0.931

0:0.4:0.50.61

b Sympariom, Faope, Arircwa, G54, 2388

“od

Fasl accelaration, poor brakes, same fop speed 85 red duck

Acceleration and beakes about the same for the red duck

Fasl acteleraton, poor brakes, higher 1op speed than ned duck

values="0,2;8;16,32,96,224,352;384 :440,480,508,512"

keyTimes="0;0.0238;0.0476,0.071;0.0952;0.15,0.351:0.571:0.619;0.714,0.8085,0.9048,1"

WG, Mead of (Hfcay Siicler 8 af 134

et Sympasiom, Tempe, Arirema, 054, 7308



a3 Wi Time Interpolation Modes ‘o)

<animate attributeMame="cx" values="15,45615" calcMode="linear" .../>
(for simplicity, key times are not used)

linear
discrete
paced
spline

linear: time split equally between intervals

discrete: jumps between defined values

paced: even pace of change across values

spline: gives finer control over the motion in each interval

WAL, Head of Ot Siicle 8% af 134 Wt Sywepauriom, Fampe, Ariroms, G54, 25,07
L 1] -
=3 W30 Key Splines )

<animate attributeName="cx" values="15,615" keyTimes="0;1" keySplines="00 1 1".../>

o011
BH0.51
0.75.251

10.25.25

VLS
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aDdWIT Bouncing balls ‘b

linear speed
WAL, Head of Ot Siicle ¥ af 134 Wt Sywepauriom, Fampe, Ariroms, G54, 25,07
&3 W3 When is animation performed? 4oh

= Simple case: Sime-based animation
* begin, dur, end attributes
- values are in time (with "t = 0" value at loading)
- all kinds of time units are available
« Complicated case: eveni-based amimalion
* begin attribute can refer to ever's, eq:
- obj.click, when a click occurs on obj
- anim.end or anim.begin, when anim ends. resp. begins
- anim.end; anim2.end, when anim oranim2 ands
- anim.begin+4s 4 seconds aller anim begins

- obj.mouseover, obj. mouseout when mouse moveas overfout obj

* Animation can be repeated

« Animation effects can be "frozen"

* Detailed semantics is defined in a separate W3C document
(SMIL Animation, usable for any XML application)

WAL, Mewd of (ificas Siicle B3 af 134 et Sywopeuiom, Tempe, Ariroma, (G54, 75,08



3 W3 Chaining Animations PR

=animate attributeName="cx" from="50" to="200" fill="freeze"
id="first" ®link:href="#c1" dur="1s" begin="1s5" />

<animate ., id="second" xlink:href="#c2" dur="15" begin="first.begin" /=
<animate _. id="third" xlink:href="#c2" dur="1s" begin="firsL.end" /=

<amimate .. id="fourth” xlink:href="#c2" dur="15" begin="first.end+1s" /=

® O ® ®© 06 0

This has no repeatCount: it goes on forever!

WAL, Moxd of (Micas

Stk BT o ¥4 b Spmporiem, Fampe, Arirows, (54, 7583
1 - -
&3 W3 Multimedia Show... ‘b
2sec
llr.-"" and+2s S
firet on e F/_(___—Pﬂ" o]
N
firsd off [ — f
[, begin |
sacond off | end+ds _ S— : rfllf
r E\:-_ F) bagin |
gzcond on = 1 . f
| begin /
third eff / end+ls , E—
. r ="
third on —
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@ W3C Control with Mouse Events ‘o)

ick

=circle id="click" . . style="fill.gray" /> ol .
=circle id="overout” . . style="fil:grey" />

<circle i="downup” . . style="fill:grey" /> over/out .

<gircle style="fill:red" id="c1" cx="50" cy="10{" r="50" /=
down/up .

<animate xlink:href="#c1" begin="click.click™ attnbuteName="cx" values="%0;100;507 dur="2s"/>
=gnimate xlink:href="#c1" begin="overout. mouseover” atfributeMName="cx" from="80" lo="150">
=<animate xdink-href="#c1" bagin="overout. mousaout” attributeMame="cx" fram="150" t0="80" />
<animate xdink:href="#c1" begin="downup.mousedown" atifbuteMName="cy" from="100" lo="200"/>
<animate xlink:href="#c1" begin="downup.mouseup” atiributeMame="cy" from="200" to="100"/>

WAL, Moxd of (Micas Kbl 05 af #34 Wabdl) Sympoxiom, Fempe, Anzowa, G54, 7308

Wi Cartography Example ‘o)

Topography:
| Labels |

|Sueem |

| Points of Interest |

| Freeways |

|Legend |

WG, Mead of (Hfcay Siicher 07 af 134 Wbl Sympaniom, Faope, Arirows, (54, 25,02



D W

)
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= Styling

* Filters
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« DOM

* Miscellaneous

+ Implementations, examples
« Future

WAL, Head of Ot il BF af 134

&3 W3 SVG DOM

aban Sympaniom, Fampe, Arirows, 54, 7308

‘)

» DOM = Document Object Model

+ programmatic interface to the runtime XML tree
- interface definition in OMG's IDL
- language bindings in Javascript, Java, C++
- a genaral W3AC machanism with an SVG spacialization

+ Scripts can be included in SVG (through a script node)
+ Scripts can modify:

- the XML tres (add andior dalate nodes)

- the affributes of individuzl objects

. Scr‘ipts can be used for animation and interaction:
- more powerful than animation cbjects, but...
- miore complicated and error prone o write
- require additional interpraters on the clianl-side

HAE, tead of Oty il B af 134

el Sympaniom, Faompe, Arirema, 054, 7308



& Wi DOM Tree

)

<avg viewBox="0 0 500 500">

=g transform="franslate( 100,50)"=

-djgb-
<fzwg>

=text x="100" y="45" stybe="fill:blua;font-size: 16">My Document=/text=

<ract id="myrect” width="300" haight="60" style="stroke;blue; fill:white" /=
=text x="150" y="30" style="text-anchor:middle;fill:blue™>Some Text</text>

Some Text

] e

0: text

o] [somrn |

svgdoc.childMades[0]).childNades[1].childNodes[0].getStyle( ). setProperty("fill", "pink");

svgdoc.getElementByld("myrect™).getStyle().setProperty("fill", "lightgreen”);

WAL, Head of Ot il BF af ¥ 34

3 Wi But it is not that simple...

Fatdn) Sypmepantem, fampe, Anema, (54, 35,07

‘)

= Femnl-aiyiesheel pe="textices" host="lide o™ =
=mvg viewBox="0 [ 500 500
sfofs><gonpt= . . </sonpl<tdelss
<t 2=" 107 y="45 shyie="TIt bluscfont-sec 16 >Ry Dooumant <ot
< iranafarm="eanalate 100,50
=racl id= ryrect” width="300" height="50" atyle="airale i §llwhite® =
<tent ="150° y="3" style="smt-anchormiddefil-blue">Some Tewxdl<text>

|l:mhlhwt|| 1: svg |

-:.'E:-
"W
| n:vmlmnm| | 1:dafs || z:umlmapm| | Itext || -l-:vmmnm| | 5 g | | &:mmm|
| I!:urlﬂl.npm&l | 1:rect I'Ij‘!'ﬁl‘.'l:| | !:uﬁh-pnu| | Itext | | -t:wlilnpm|

svgdoc.childNodes[1]childNodes[5].childModes[2].getStyle() setProperty("fll", "pink");

WAL, Mewd of (ificas Siicle 150 of 134
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a3 W3 SVG DOM Objects and Methods “od

* General DOM methods (inherited by SVG):
+ getCwnerDocument(), gethNodeName(), getMNodeType(), getChildModes()....
- getPreviousSiblings(), getAtributes(), getAttributes]). tem(0),...

- getLangth]), itam()
- getBlementsByTaghame(), getBlementByid(), ...

- getAliributel(), setAtinbute(), hasAttributal),...
* SVG Specific:
- SVGDocument cbject (subcless of Document)
- refiers to tithe, URL, atc, has a referance 1o the rool svg alemeant

- BV G Tranform objact
- setMatrix(), safTranslate(), setRolate{), etc, methods
- BVGPathElement objact
-
WAL, Mead of Oificas il FT af 124 HahdD Spmpariem, Fampe, Ariroms, 054, 7588
a0 - =
=3 W30 Interacting with an Element o)

* Interacting directly:
< id="myrect" onchick="interact{evt)"... >
function interact{evt) {
svgob| = evi.target;
svgob] satAttrdbutall’, rad"):
sugstyle = svgobj getStyla();
swvgstyle. setProperyopacity’.0.5);

* Interacting elsewhere from a script:

svgdos = avigelCurraniNoeda gelOwnarDocumeanl;
svgobj = swgdoc.getElemeniByld|'myrect’);

WAL, Mewd of (ificas Sinde 137 of 124 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382



4 W3"  Example: Interaction Through "onclick” ‘o)

<soript bypa="text/ecmascript™>
function changaract(avt)
{ varv;
var svgobj = evt.target;
svgstyle = svgobj.getStyle(); —svigstyla sal o the style attribute
svgsiyle setPropery{'opacity’, 0.3);
v = swgobj.getattribulex');
W=y 1+E0;
sygobj.setattibutex' v);
H
<fgcript=
=rect onclick="changarectievt)” style="fill:blue;opacity: 1" x="10" y="0" width="50" height="30"">
=racl onclick="changarect{avl)” style="fll:rad;opacity: 1" x="10" y="40" width="50" height="30">

——————2J00] 281 to the rect object that was the target (clicked)

vl i the event object passed to the function

WAL, Head of Ot Siicle i of 124 Wt Sywepauriom, Fampe, Ariroms, G54, 25,07

D WiC Reacting on "mouseover” ‘o)

<g onmouseover="Do0nMouseCver(evt)” onmouseout="DoOnMouseOut{evt)” ---
<gircle cx="125" oy="325" r="50" id="circla" style="visibility: visible; fill; green"/=
=paxt x="200" y="325" id="circlataxl" style="visibility: hidden, "=Mouse Ovar<faxt=
</g=

function DoOnMouseOver(event) {
ifi event.getTargat]).oetAttibute("id") == "gircle" ) {
al = doc.getElement Byld(“circle™);
al.getStyle|).setProperty("fill*, "blue®);
el = doc.getElement Byld|"circletext™);
el.getStyle().setProperty|"visibility", "visible");
1
}

The value of doc is established on load
Similar effect could be achieved without scripting, using animation objects..,

HAE, tead of Oty Sbide 1o of 134 et Sywopeutom, fempe, Ao, 54, 75,08



Wi Modifying the DOM Tree “od

et

function addrect(evt)
{
var svgobj=evt farget;

] var svgdoc = svgobj, getCwnerDocument();
var newnode = svgobj.cloneMode{falsa);
svgstyle = newnode.getStyle();
gvgstyle setProperty (ilF, ‘red');
nawnoda satAttribute {'<', '50°);

var contents = svgdoc.getElementByld {'contents');
nawnade = contents. appendChild{newnoda);

}
function removerectievt)
= {
var svgaobj=avt larget;
var g=svgabj.gatParantModeal);
g.removaChild{svgobj);
}

<g id="contents™>
=rgct onclick="addrect{evt)" style="fill.blue® x="10" y="100" width="20" height="20" />
=facd anclick="removeraci{avl]" style="lll:grean" x="10% y="200" widlth="20" height="20" =
{fg}

WAL, Mead of Oificas i F8 af 1274 Haban Spmpaniem, Fampe, Ariroma, 054, 2308

&3 W3 Event List dob

* Painter events
+ onfocusin, onfocusout, onactivate, onclick, cnmousedown, onmaouseup
- ONMOUSBCVET, ONMOWSEMOoVE, onMouseout
= Window events
» anload, cnunload, onabort, onresize, onscrall, onzoom
= Animation object events
- onbegln, onend, onrepeat
* When using in animation objects’ begin, the "on" should be dropped
&g, <gnimate ... begin="i1.begin; i2.click” ... />
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& Wi Interaction by Modifying DOM Tree ‘o)

Maoving Box
svgabj setAtiribute (', target getttibute!'));
svigabj.selAfiribute (', argel getAttributel’y'));

Rearranging Objects

var groupnode = target.getParentMode();

groupnoda. remavaChild {larget);

groupnode.inseriBefore (target, groupnode.getFirstChild());

Cloning Object

Randomily choose location and colour

var newnode = targetcloneNode(falza), | | | | |
newnode. setittribute (%, x); D8 @ % B @ O
newnode, sethttribute [y, y);

newnode, gatStylel ) setPropery (fill', fill);
newnode = contents.appendChild (newnode);

WAL, Mead of Oificas e ¥ of 124 Haban Spmpaniem, Fampe, Ariroma, 054, 2308

W3 Colour Selection Example ¢

| rgb(127,127,127) |

-

————rr—

MNearest SVG colour by name: | gray |

|rgb(127,127.127) |
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D Wi Miscellaneous 4ob
* Hyperlinking

- Adetements can be enclosed in a a element, much like in HTML

+ Through “fragment identifiers™ one can refer to details of another SVG file:
=<a ghink:href="Drawing. svgitdetalls™> . </a=
<a xlink:href="Drawing. svgitsvgView(viewBox({10,10,100,100))"*>_. <fa>

+ Control over zooming and panning
+ they can be disabled for a specific svg file

+ Conditional Processing
- A switch element can be used to separate branches, using:
- requiredFeatures: describes features implementad (or not) by the client
- requiredExtensions: describes extensions provided (or not) by the client
- gystemLanguage: inherited from xml
+ Examples:
=switchs>
<text systemlLanguage="r">Bonjour! <flaxi=
<text systembanguage="an">Good moming!<faxt=
=(awitch=

<rect requiredFeatures="org.w3c.svg.dynamic” visibility="hidden” ... />

WAL, Mewd of (ificas Sixde £E0 oF 124 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382



& Wi Metadata ‘o)

= SV can #oiude information about itself:
 fithe: provides a title for a graphics element
- desc: textual description, may be added to s elements

* The metadata section can contain any sorf of mefadala feg, ROF)
* describe the image content for visually impaired users
+include authentication, encrypted signatures, ..,
- describe library information (eg, using the Dublin Core)
<svg id="ThisSVG" ... =
=matadata> <!- Uszing the Dublic Core vocabulary -->
<rdi:ROF xmins:rdf="..." xmins:dc="._">
=rdf:Description rdf.about="#ThisSV&E">
<grtitle=Presenting SVG</dotile> <doicreator=lvan Herman</dccreator>
<do:publisher=Workd Wide Web Consartiumn</de:publisher=
<dc:date 2001-10-29=/dc:date> <dc:format>image/xmi+swg</doformat>
=</rdf:Description=
<irdi:RDF=
</meladata=

-:.I'mrgh

WAL, Mead of Oificas i ¥ T af 1274 Haban Spmpaniem, Fampe, Ariroma, 054, 2308
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3 W3 SVG in Practice “od

= SVG files can be accessed directly
* MIME Type is imagelsvg+xmil
+ usual extensions are svg of 2wz (the latter refers to a gzip compressed file)
- servers have to be sel up accordingly!
* Inclusion into HTML (with a plugin):
<phject width="350" height="350" data="FileName.svg" type="image'svg+xmi*>=fobject>
- embed also works, but is deprecated in HTMLE and XHTML
- all kinds of units {mm, cm, Inch, etc) can also be used, not only dimensionless size
* Access to the DOM from an HTML document:
» the reference to the SVYG content is, eg.:
<embed src="file.svg" name="SVGEmbed" ... >
+in the scrpt g7 ST
document. SV GEmbed. getSVGDocument{).getElementByld|"myrect™).....
- It should work properly with <objact>, but it does not always...

WAL, Mead of Oificas e 08 af 1274 Haban Spmpaniem, Fampe, Ariroma, 054, 2308

W Better (Future) Integration 4o

* Inclusion into any XML application with namespaces (eg, XHTML)
=7Pumi version="1.0" standalone="yes" >
=parent xmins="htip:fexample.org” xmins:gr="httpfwww w3 org/2000/svwg">
<parentElement=.._.</parentElemeant=
<anotharParantElemant>
“grevg ... =
<grrects,...</grrect>
<lgrsvg>
<fanctherParentElement=>
=/parent>
-works in W3C's Amaya and in X-Smiles (but only partial implementations of SVG)
- there is also a Mozilla sub-prajact to include SVG

WAL, Mewd of (ificas Sinde P4 of 124 Wbl Sympoxiom, Fempe, Arrowa, G54, 7382



W3 Implementations ‘o)

* Players, plugins:
+ Adobe's plugin, works with all major browsers on Win, Mac (Linux and Solaris in beta)
- Various standalone players, mostly in Java (CSIRO and Batik toolkits, X-Smiles, lpaq, ...)
- Onglng work for the inclusbon of SYG Into Mozllla
Aovie of these players implement 100% vel, bul we are gelting here!

. Authun'ng tools:
- Export facilities from Adobe [Hustrator, Corel Draw, Mayura, Quark Xpress, OpenOffice, ...
< "Pure” S\VG drawing tools {eg, Jasc)
- Anlmation editors (eg, Sphinx, IMS Wab Engine, ...}
- Convarsion lools (ag, Squaret's PS to SVG, KK Softwara's or Calienas' raster to SVG,
SVG Factory's WMF ar BMP to SVGE)
» Subclasses to Java's Graphics2D for the generation of VG from Java (Sun, W)
Look at W3C's site: httphwww v g/ Graphics/SVGEEVG-Implementations for further details!

WAL, Mead of Oificas Sl ¥ 8 af 1274 Haban Spmpaniem, Fampe, Ariroma, 054, 2308

D W3C Application Examples 4ob

» Raster to SVG Conversion: myself ;-] (using Celinea's conversion tool)
* Cartography: statistical data of Vienna or map of Europe
(A. Neumann, University of Zurich)
* MathML: SchemaSoft Custard's conversion of MathML to SWG
* CML: Chemical Markup Language visualization {http:/fwww.xml-cml.org/f)
* CAD: CAD Standard Pro (http:/fwww.cadstd.com)
* Business Graphics: Causeway (hitp:/fwww.causeway.co.uk/demos/sva/)
= Web Site: Virtual Mechanics® web site (hitp:/fwww . virtualmechanics.com), or
svg Spider (http:/fwww.svgspider.com)
* (Information) Visualization: GVFE (http:/igvf.sourceforge.net)
* Education: DVD Reading process (http:/fwww.usbyte.com)
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&3 W3 Roadmap of SVG Evolution 4oh

Maijor Update:

jor Upd
(=till in early stage) SVG 2.0

Modularization SVG 1.1
Minimal Changes

{Muhila Wi Profile)

W3IC Recommendation

(Septembear 2001)
ﬁ
(Mobile VG Profie)
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D Wi SVG 1.1 i

= SVG 1.1: modularization
important for the definition of VG Basic and Tiny ("Mobile Profiles”)

* Minor extensions:
- simple text wrapping
<div>
<ragion=
<rect .../=<region=
<rect .../=</reglon=
=<fragion=
=<p=Bla bla bla...=p=
<p=Bla bla bla with <br=nawline.. </p=
<fdliv>
- Geographic Coordinate Systems: information added as metadata
* Latest public dra# published middle of February 2002

WAL, Head of Ot Siicle F10 of 124 Wt Sywepauriom, Fampe, Ariroms, G54, 25,07

&3 W3 SVG Basic 4oh

» JPEG, PNG, and SVG formats for images required
* Subset of C3S styling
- subset of selectors
- some font properties (or property values) missing
- &g, no line-through or condensad

= Mo elliptical arc curve command in path

* Clipping against one rectangle element only

* A subset of the filter effects (remove, eg, turbulence, lighting suppaort)
= A subset of the declarative animation functions

+ Scripting is optional but, if supported, ECMAScript is required

» A subset of interactivity features (not yet specified)

* Subset of SVG fonts (restriction on glyph geometry); WebFonts

* "Lighter" conformance requirements (accuracy issues, for example)

= Latest public dra® published middle of February 2002
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aDdWIT SVG Tiny h

= All the SVYG Basic profile restrictions

» The value of the align parameter is restricted to XMidYMid

* No support for text on path, tspan, tref, or text wrapping

= Only solid colors for fill

* Mo opacity

* No symbals

+ No filter effects

* For hyperlinking, eg, with use, all referenced object must be internal
» this does not apply to the a element

* Mo linking to particular views of the target

+ Only linear, paced, and discrete animation (ie, no splines)

« Mo WebFonts, only (restricted) SVG Fonts

« Mo requirement on ECMAScript even if scripting is supported
= Latest public dra# published middle of February 2002

WAL, Mewd of (hificaw HEiicde £ oF 134 Hatn Speporiom, Fampe, Ariroms, W54, 75,07

W SVG 2.0 it

* Viewport coordinates (for toolbars, legends, etc)
+ Extended set of path types (NURBS, general functions)
= Extended set of basic shapes (pieslice, spiral star, regular polygons)
* Perspective transformation (ie, full 3x3 matrices)
* User interface widget set
* Text justification (extending the SVG 1.1 specification on text flow)
= Print control
+ Larger set of filter functions (eg, other compositing operations)
» Constraint features
* “this line connects these two rectangles”

+ Z-index (control over the basic painter model)
» Different timelines

* Level of detail support

* Encryption

+ No public draft yet!
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& Wi Advantages of XML

)

= Advantages of XML proper:
 Clear text {easy editing, searching possibilities)
- Using compression reduces the size to acceplable level
- bods of XML editors avallable; some can also be adapted 1o a particular DTDYSchema
- validating parsers available in C++ Java, C, Python, ... (some for frea)

* Synergy effect with other W3C recommendations, eg:

- usage of Namespaces, XLink, XBase for linking, C5S styling
- usage of XPointer for better hyperlinking 47 documents

<ysa xlink:href="Animalsinsline svgixpointenfsvg[containg{desc, "duckling” )| [position( )=1])"/>

- generation of SYG from other XML vocabulanes on the fly using XSLT/XPath
- clear inclusion of SVG images into, eg, XHTML
» adding (RDF-based or not) metadata into SVG files, for exampla:

- Dublin core metadata for digital libraries
- signing {part of} an SVG file by adding a digital signature using XML Signature
- the signature can be an embedded XML fragment in the metadata section

- encoeding (part of) an SVG file with XML Encryption
- usage of XML Quary 1o find a particular SV file in a database
- clear way of fransferring SVG files in a Web services environment {using SOAP, WSDL, efc)
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W

Further Information

4o

These slides:

hittp-iwew. w3 orgTalks 2002/ H-Web3 Dy

SVG Home page:

http:ifwww w3 org'Graphics/'SVGH

The SVGE Recommendation itself:

http-iaww. wil .o TRISVE!

Some other sites on SVG:

http:ifwwew. kevlindev.com
http:ifwdel.comdAuthoring/Languages/ XMLISV G/

Meore information about W3C:

hittpzihwwew. w3 orgiConsartivm/

Contact information:

http:ifwww. w3.ory/Consortium/Contact

W3C home page:

hittp-farsew w3 ong

Mail me:

ivani@w3.org
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