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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of

SO or IEC
stablished by the respective organization to deal with particular fields of technical activity. ISQ
echnical committees collaborate in fields of mutual interest. Other international organizations, gover
bnd non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field\of inf
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards adopted by the joint technical committee are circulated to national Bodies for voting. Publig
an International Standard requires approval by at least 75 % of the national bedies casting a vote.

SO/IEC 14496-20 was prepared by Joint Technical Committee ISOIEC JTC 1, Information tec
Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

SO/IEC 14496 consists of the following parts, under the general title Information technology — C
hudio-visual objects:

1+— Part 1: Systems

1+— Part 2: Visual

1+— Part 3: Audio

1+— Part 4: Conformance testing

+— Part 5: Reference software

+— Part 6: Delivery Multimédja Integration Framework (DMIF)

1+— Part 7: Optimized(reférence software for coding of audio-visual objects [Technical Report]
1+— Part 8: Carriage of ISO/IEC 14496 contents over IP networks

1+ Part 9: Reference hardware description [Technical Report]

+— Part10: Advanced Video Coding

nternational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

articipate _in_the development of International Standards through technical committees

nd IEC
nmental
rmation

The main task of the joint technical committee is to prepare International Standards. Draft Inteqfnational

ation as

pnology,

Dding of

{="Part 11- Scene description and application engine

— Part 12: ISO base media file format

— Part 13: Intellectual Property Management and Protection (IPMP) extensions
— Part 14: MP4 file format

— Part 15: Advanced Video Coding (AVC) file format

— Part 16: Animation Framework eXtension (AFX)

© ISO/IEC 2006 — All rights reserved
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— Part 17: Streaming text format

— Part 18: Font compression and streaming

— Part 19: Synthesized texture stream

— Part 20: Lightweight Application Scene Representation (LASeR) and Simple Aggregation Format (SAF)

— Part 21: MPEG-J GFX

— Pait 22: Open Font Format

Vi © ISO/IEC 2006 — All rights reserved
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Introduction

ISO/IEC 14496-20 specifies syntax and semantics for:

— The Lightweight Application Scene Representation (LASeR). specified in Clause 6. which is a binary
format for encoding 2D scenes and updates of scenes. The binary format and the scene representation

(based on SVG Tiny), are both designed to be suitable for lightweight embedded devices such as mobile
phones.

— A Simple Aggregation Format (SAF), specified in Clause 7, to efficiently and easily transport LASeR data
together with audio and/or video content over various delivery channels. This multiplexing scheme is
designed to be simple to implement and to allow efficient demultiplexing on lowrend devices.

he International Organization for Standardization (ISO) and International Ele¢trotechnical Commissipn (IEC)
draw attention to the fact that it is claimed that compliance with this documentdnay involve the use of g patent.

The ISO and IEC take no position concerning the evidence, validity and-scope of this patent right.

The holder of this patent right has assured the ISO and IEC that-he is willing to negotiate licencds under
easonable and non-discriminatory terms and conditions with applicants throughout the world. In this Jrespect,

he statement of the holder of this patent right is registered with the ISO and IEC. Information may be ¢btained
rom the companies listed in Annex A.

Attention is drawn to the possibility that some of the-eléments of this document may be the subject qf patent

ights other than those identified in Annex A. ISO.and IEC shall not be held responsible for identifying any or
bll such patent rights.

© ISO/IEC 2006 — All rights reserved Vi
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Information technology — Coding of audio-visual objects —

and ipIeAggrein Fma

{ (SAF)

I Scope

is mobile phones.

| ASeR aims at fulfilling all the requirements of rich-media services. at the scene description level.
supports:

1+— an optimized set of objects inherited from SVG to describe rich-media scenes;

1+ asmall set of key compatible extensions over SVG,;

1+— the ability to encode and transmit a LASeR stréam and then reconstruct SVG content;
1+— dynamic updating of the scene to achieve.&reactive, smooth and continuous service;

1+— simple yet efficient compression to improve delivery and parsing times, as well as storage size, of
design goals being to allow both for-a direct implementation of the SDL as documented, as well
decoder compliant with ISO/IE€-23001-1 to decode the LASeR bitstream;

1+— an efficient interface with audio and visual streams with frame-accurate synchronization;
1+— use of any font format; including the OpenType industry standard; and

1+— easy conversion \from other popular rich-media formats in order to leverage existing cont
developer communities.

Technology seleection criteria for LASeR included compression efficiency, but also code and memory
and performance. Other aims included: scalability, adaptability to the user context, extensibility of the
pbility to\ define small profiles, feasibility of a J2ME implementation, error resilience and s
mplementations.

[his International Standard defines a scene description format (LASeR) and-an aggregation format (SAF)
respectively suitable for representing and delivering rich-media services to.résource-constrained devides such

LASeR

e of the
as for a

ent and

footprint
format,
pfety of

SAF, aims at fulfilling all the requirements of rich-media services at the interface between med

a/scene

escription and existing transport protocols:
— simple aggregation of any type of stream;

— signaling of MPEG and non-MPEG streams;

— optimized packet headers for bandwidth-limited networks;
— easy mapping to popular streaming formats;

— cache management capability; and

— extensibility.

© ISO/IEC 2006 — All rights reserved
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SAF has been designed to complement LASeR for simple, interactive services, bringing:
— efficient and dynamic packaging to cope with high latency networks;

— media interleaving; and

— synchronization support with a very low overhead.

This International Standard defines the usage of SAF for LASeR content. However, LASeR can be used
indeper 'cntiy fronSAF-

2 Normative References
The following referenced documents are indispensable for the application of this document. For dateg
referenges, only the edition cited applies. For undated references, the latest edition ,ofxthe referenced
documelnt (including any amendments) applies.

ISO/IEQ 13818-1, Information technology — Generic coding of moving pictures’ and associated audid
information — Part 1:Systems

ISO/IEQ 14496-1, Information technology — Coding of audio-visual objects < Part 1: Systems

ISO/IEQ 14496-12, Information technology — Coding of audio-visual objects — Part 12: ISO base media file
format

ISO/IEQ 14496-18, Information technology — Coding of audio-visual objects — Part 18: Font compressior
and strdaming

RFC 2045, Multipurpose Internet Mail Extensions (MIME) Part one: Format of Internet message bodies
http://www.ietf.org/rfc/rfc2045.txt

RFC 236, Real Time Streaming Protocol, http://www.ietf.org/rfc/rfc2326.txt

RFC 2965, HTTP State Management Mechanism, http://www.ietf.org/rfc/rfc2965.txt

W3C SYG11, Scalable Vector Graphies (SVG) 1.1 Specification [Recommendation],
http://w;I/w.w3.orq/TR/2003/REC-SVG1 1-20030114/
1

W3C SMIL2, Synchronized Muitimedia Integration Language (SMIL 2.0) — [Second Edition], 07 January 200§.
http://www.w3.0rg/TR/2005/REC-SMIL2-20050107/

W3C C$S, Cascading'Style Sheets, level 2 [Recommendation],
http://wyw.w3.orgTR/1998/REC-CSS2-19980512/

W3C DOM,, Document Object Model Level 2 Events Specification, Version 1.0, W3C Recommendatior
13 Novgmber, 2000. http://www.w3.0org/TR/2000/REC-DOM-Level-2-Events-20001113

W3C, XML, Events, an Events Syntax for XML, W3C Recommandation 14 October 2003.
http://www.w3.0rg/TR/2003/REC-xml-events-20031014

W3C xml:id Version 1.0, W3C Recommendation 12 July 2005,
http://www.w3.0org/TR/2005/PR-xml-id-20050712/

W3C Xlink, XML Linking Language, W3C Recommendation, 27 June 2001.
http://www.w3.0rg/TR/2001/REC-xlink-20010627/

2 © ISO/IEC 2006 — All rights reserved
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3 Terms, definitions and abbreviations

3.1 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.141

access unit
ndividually accessible portion of data within a media stream

NOTE An access unit is the smallest data entity to which timing information can be attributed.

3.1.2

media time line
bxis on which times are expressed within the transport or system carrying a LASeR or other stream

3.1.3

hormal play time
ndicates the stream absolute position relative to the beginning of the presentation

RFC 2326]

B.1.4
backet
smallest data entity managed by SAF consisting of a header.and a payload

B.1.5
scene segment
h set of access units of a LASeR stream, where-0Only the first access unit contains a LASeRHeader

3.1.6
scene time line

Bxis on which times are expressed within the SVG/LASeR scene, e.g. begin and end

B.2 Abbreviations
CSS Cascading Style Sheets, a W3C standard
BMIL Synchronized,Multimedia Integration Language, a W3C standard

BVG Scalableector Graphics, a W3C standard

1 _Document Conventions

Chic document uses tha followina-stvina conventionse for varioue tvnacs of infarmation
—HHS-GO G HSEeStHEe+orowWRg-StyHRG-6o e RHe RS YaHOUS P eSO RaHOR-

Any name of element, attribute, descriptor or command defined in this specification is styled in bold italic, such
as Add. Any name of element, attribute, descriptor or command defined in another specification is prefixed
with the name of that specification, such as SVG animate or SMIL video.

XML examples use the following style:

<?xml version="1.0" encoding="UTF-8"?>
<svg width="480" height="360" viewBox="0 0 480 360"
version="1.1" baseProfile="tiny">
<defs>

© ISO/IEC 2006 — All rights reserved 3
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SDL descriptions of binary syntax use the following style:

|
| Insert extends LASeRUpdate f{
I
const bit (UpdateBits) InsertCode;
uint (idBits) ref;

The following is the style used for ECMA Script:

|funct, on Insert (parentld, field, wvalue) {..

5 Architecture

LaSER |s defined in terms of abstract access units, which may be adapted for transmission over.a’variety of
protocols. LaSER streams may be packaged with some or all of their related media into files ©f the 1SO base
media flle format family (e.g. MP4) and delivered over reliable protocols. There is also a simple aggregatior
format (SAF), which aggregates a LaSER stream with some or all of its associated\media into strean
order. $AF may be delivered over reliable or unreliable protocols. Finally, LASeR streams could be adapteg
to other] delivery protocols such as RTP [RFC 2326] or MPEG-2 transport [ISO/IEE 13818-1]; however, thg
definitiohs of these mappings is outside the scope of this specification.

Figure 1 presents the LASeR and SAF architecture.

Application
SVG Scene Tree LASgR
Extensions
Audio | Video | Image | Font

LASeR
Commands

Binary Encoding

- = SAF
M\
Transport
Network

Figure 1 — Architecture of LASeR and SAF

6 Scene Representation

6.1 Overview

In this document, a multimedia presentation is a collection of a scene description and media (zero, one or
more). A media is an individual audiovisual content of the following type: image (still picture), video (moving
pictures), audio and by extension, font data. A scene description is constituted of text, graphics, animation,
interactivity and spatial, audio and temporal layout.

A scene description specifies four aspects of a presentation:

— how the scene elements (media or graphics) are organised spatially, e.g. the spatial layout of the
visual elements;

4 © ISO/IEC 2006 — All rights reserved
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— how the scene elements (media or graphics) are organised temporally, i.e. if and how they are

synchronised, when they start or end;

— how to interact with the elements in the scene (media or graphics), e.g. when a user click
image;

— and if the scene is changing, how the scene changes happen.

The scene description format specified herein is called LASeR. A scene description stream ‘is called a
Stream. Modifications to the scenes are called LASeR Commands. A command isyused to act on €

ime are grouped into one LASeR Access Unit (AU).
[his specification defines an XML language to describe scenes which can be'éncoded with the LASel
efined throughout subclauses 6.5 to 6.8.37. The exact XML syntax-for these elements and attri

escribed in the schemas provided as electronic attachments to this spécification.

[his specification also defines a binary format to efficiently represent 2D scene descriptions.
6.2 Relationship with SVG

5.2.1 Scene tree

The scene constructs on which the binary format defined in this specification is based are the €
Hefined by the W3C in the SVG specification (W3C SVG11] [2]. Subclause 6.8 explicitly refers to the
SMIL elements and attributes which can lte encoded using the binary format defined in this specifig
| ASeR scene is an SVG scene possibly with LASeR extensions. These extensions are also define

vhich can be applied to a LASeR scene.

5.2.2 Fonts

| ASeR supports the encoding of fonts. Fonts shall be encoded separately from the scene, e.
SO/IEC 14496-18,.and sent as a media stream together with the scene stream. SVG elements relate
Hescription are notsupported by LASeR.

NOTE 1 to.€ncode SVG scenes with SVG fonts in LASeR, font information shall be extracted from the SV
bncoded se€parately and sent as a media stream. ISO/IEC 14496-18 is one option to encode and transmit the
more options may be specified in the future.

NOTE'2  when using LASeR to encode an SVG scene which includes SVG Fonts derived from OpenTypsd

S on an

parametric animations. The latter case is illustrated by, for instance, a server sending modificatiop to the
scene on the fly. The sequence of a scene description and its timed modifications is called a scene-degcription
stream.

LASeR
lements

Dr attributes of the scene at a given instant in time. LASeR Commands that need to,be executed at the same

R format
butes is

lements
SVG or
ation. A
d in this

ubclause. This specification defineslin subclause 6.6.2.3 a set of commands, called LASeR Conmpmands,

j. using
i to font

5 scene,
font, and

fonts, a

hetter ol mlify can he achieved h\]/ frnnemitﬁng the nriginnl ﬁpnnTypp fonts

NOTE 3  care should be taken when extracting font information from an SVG scene that the effective
references into the SVG scene, e.g. from scripts, is not changed. One possible way is to replace the extra
element with a suitable supported (possibly empty) element.

© ISO/IEC 2006 — All rights reserved
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<?xml version="1.0" encoding="UTF-8"?>
<svg width="480" height="360" viewBox="0 0 480 360" version="1.1"
baseProfile="tiny">

<defs>
<font horiz-adv-x="959">
<font-face font-family="TestComic" .../>
<missing-glyph horiz-adv-x="1024" d="M128 0V1638H896VOH1l.."/>
<glyph unicode="@" horiz-adv-x="1907"
d="M1306 412Q1200 412 1123 443T999 ..."/>
<glyph unicode="A" horiz-adv-x="1498"
d="M1250 -30Q1158 -30 1090 206Q1064 ..."/>
<glyph unicode="y" horiz-adv-x="1066"
="M1011] 892L665 144Q537 -129 469 ..."/>
<glyph unicode="O" horiz-adv-x="1635"
d="M802 -61Q520 -61 324 108Q116 ..."/>
<glyph unicode="g¢" horiz-adv-x="1052"
d="M770 -196Q770 -320 710 -382T528 ..."/>
</font>
</defs>

<g transform="translate (165, 220)" font-family="TestCoémic"
font-size="60" fill="black" stroke="none">
<line x1="0" yl="0" x2="210" y2="0" stroke-width="1"
stroke="#888888"/>
<text>AyORe¢</text>
</g>

</svg|

Example 1 — SVG scene with embedded-font information

<?xml| version="1.0" encoding="UTF-8"?>
<saf:[SAFSession xmlns:saf="urn:mpeg:mpeg4:SAF:2005" ..>
<Isaf:sceneHeader>

<LASeRHeader ../>

<|/saf:sceneHeader>
<Isaf :mediaHeader streamType="12" objectTypeIndication="6" streamID="font"/>
<Isaf:mediaUnit streamIDref="font" .../>

<!--this media unit contains the OpenType font -->
<Jsaf:sceneUnit>
<lsru:NewScene>
<svg width="480" height="360" viewBox="0 0 480 360" version="1.1"
baseProfile="tiny">
<defs?y
<desc>this was a font</desc>
</defs>
<g transform="translate (165, 220)" font-family="TestComic"
font-size="60" fill="black" stroke="none">
<line x1="0" yl="0" x2="210" y2="0" stroke-width="1"
stroke="4888888" />
<text>AyORg</text>
</g>

Svg
</lsru:NewScene>
</saf:sceneUnit>
<saf:endOfSAFSession/>
</saf:SAFSession>

Example 2 — LASeR/SAF equivalent of Example 1
(the remainder of this subclause is informative)

Differences between example 1 and 2 are:

— the SVG scene has been wrapped in a NewScene update, then in a SAF layer.
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the font description is removed from the SVG scene, encoded with ISO/IEC 14496-18 and placed in
a SAF mediaUnit. The attributes streamType="12" and objectTypelndication="6" in the SAF
mediaHeader with streamID “font” identify the content of the SAF stream.

the SAF mediaHeader and SAF mediaUnit are connected through the streamID “font”, which is
encoded as a number, and is strictly local to SAF.

connection between font-family="TestComic” and the font encoded in the SAF mediaUnit happens

through the font name which is part of the OpenType encoding.

5.3 Timing Model

S5VG document:
svg>
<animate begin="X" ... \>

/svg>
brigin and the timescale is defined in SVG.
| ogically XML fragments are sent in access units which have Media Time timestamps (MT). These
have a known origin, and are expressed on a timescale declared at the transport layer. Note
pquations below do not show the correction for tithescale units, for simplicity.

The XML fragment containing the "svg"-element in this example is sent in an access unit wh
NewScene. The media timestamp MT(ns) of that access unit is arbitrary, but the defined SceneTim
vero; ST(ns) =0.
MT(r). The defined scene time-of that access unit is ST(r) = MT(r) - MT(ns).
Scene times within that aecess unit ("begin" in this example) are encoded for transmission relativ
scenetime of the access/unit. In this example, the "begin" time X is transmitted as the Encoded Sce
K-ST(r). For LASeR.commands inside a script element, ST(r) is the scene time when the script is activ
A\ RefreshScéne”command has an arbitrary media time, as usual, but contains within the access
jefined SceneTime for that media time. This enables terminals which "tune in" after the NewScene w

pr for any other reason did not receive the NewScene, to nonetheless establish Scene Times. The

vith the media timestamp of the preceding NewScene MT(ns), and sending MT(rs) - MT(ns) .

There are Scene Times, Wallclock Times, SMPTE timecodes, Media Times, and Encoded.'Scend Times.
Wallclock times and SMPTE timecodes are not affected by the following discussion.
| ogically, a LASeR scene at any instant could be represented by an XML document; ‘which appears like an

limes within this logical XML document are uniformly expressed in scene times. Scene times havg a zero

may not
that the

ch is a
b of it is

The XML fragment which supplies the construct "r" is sent in a later access unit with media tinhestamp

e to the
ne Time
hted.

unit the
as sent,
encoder

couldtealculate the value of that scenetime by comparing the media timestamp of the RefreshSceng¢ MT(rs)

When a scene segment starts with a NewScene, the scene time is reset to 0. In such a scene segment, the
scene time of a LASeR access unit is defined as the difference between the media time of that access unit

and the media time of the closest previous NewScene.

When a scene segment does not start with a NewScene, the scene time is not reset to 0 and let T, be the

scene time within the initial scene segment upon reception of the first access unit of that new scene s

egment.

In such a scene segment, the scene time of a LASeR access unit is defined as the difference between the
media time of that access unit and the media time of the first access unit of that scene segment incremented
by Tso. Note: the determination of T will vary if there is any variation in delivery times between terminals.
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Within a scene segment

NewScene X

sceneTime(x) = mediaTime(x) — mediaTime(NewScene)

Time v3
line is d
as offse

in a medlia time line of another stream, are encoded with a predefined resolution of 1000 ticks per seconds.

6.4 Ekecution Model

An app

specificgtion is called a LASeR Engine.

The pld
describg
1. Con
2. Deg
cycl
Exe

Pro
and

Det

With more scene segments

NewScene X Teo
| } » First scene segment

y z

Second scene segment * % >

sceneTime(y) = T,

sceneTime(z) = T, + mediaTime(z) — mediaTime(y)

Figure 2 — scene time and scene segments

lues are encoded in ticks. The number of ticks per seconds\for' time values relating to the scene time
efined by the timeResolution attribute of the LASeRHeader: Attributes “begin” and “end” are encodeq
t from the scene time of the current access unit. Attributes “clipBegin” and “clipEnd”, which hold times

ication which shows a presentation comprising a LASeR stream in a way compliant with thig

yback algorithm of a compliant EASeR Engine shall produce the same result as the algorithm
d below with the following high:level steps for each execution cycle:
npute the new scene time.Ts (begin of execution cycle);

ode any LASeR AUwith' a scene time below or equal to Ts, and not yet presented in earlier executiorn
eS;

cute LASeR Commands from LASeR AUs decoded at step 2;

cess all events (DOM, SVG or LASeR) according to the DOM event model [3] and resolve all begir
end timesthat can be resolved according to the SMIL Timing Model, in clause 10 of [SMILZ2];

ermine active media objects by inspecting begin and end times,

7. Render the audio and visual element of the scene tree according to the SVG rendering model as
described in Clause 3 of [W3C SVG11] (end of execution cycle).
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Decoded LASeR
Scene LASeR | ecode Scene Scene LASER | Rendered
Stream decoder! Gﬁ‘iﬁss Tree ! Tree Renderet Scene
Manager
Normative in LASeR Naormative in SV/G |
Figure 3 — LASeR engine components and normative parts
5.5 Supported Events
A\ LASeR engine supports the event model as specified in the DOM Level2 events specification [W3({ DOM]0
vith extensions compatible with the (informative) DOM Level 3 specification [3] and SVG Tiny 1.2 [2]. These
pxtensions are: the definition of a namespace associated with each event; the naming of the events and of the
bnimation events; and the notion of cancellability of an event.
[he list of supported events with their properties is given in Table 1.
Table 1 — List of supported events
Event name Namespace Description Bubble| | Canc.
“focusin” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes No
(or deprecated “DOMFocusIn”) | events SVG11].
“focusout” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes No
(or deprecated | events SVG11].
“DOMFocusOut”)
“activate” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes Yes
events SVG11].
“click” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes Yes
events SVG11].
“mousedown” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes Yes
events SVG11].
“mouseup” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes Yes
events SVG11].
“mouseover” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes Yes
events SVG11].
“mouseout” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes Yes
events SVG11].
“mousemove” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes No
events SVG11].
“load” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | No No
(or deprecated “SVGLoad”) events SVG11].
“resize™ http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes No
(or deprecated “SVGResize”) events SVG11].
“scroll” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes No
(of deprecated “SVGScroll”) events SVG11].
zoom http:/iwww.w3.0rg/2001/xml- As defined In subclause 16.2 of [W3C | Yes No
(or deprecated “SVGZoom”) events SVG11].
“beginEvent” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes 7??
events SVG11].
“endEvent” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes 77?7
events SVG11].
“repeatEvent” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes 77?7
events SVG11].
“keyup” http://www.w3.0rg/2001/xml- reserved for future use No No
events
“keydown” http://www.w3.0rg/2001/xml- reserved for future use No No
events
“textinput” http://www.w3.0rg/2001/xml- reserved for future use No No
events
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“accessKey(keyCode)” urn:mpeg:mpeg4:laser:2005 The key keyCode has been pressed, as | No No
defined
in subclause 6.4 of [SMIL2]

“longAccessKey(keyCode)” urn:mpeg:mpeg4:laser:2005 Similar to accessKey but for the fact that | o No
the event

is only triggered if the key has been
pressed for

a longer time, the definition of “longer”
being left

to the appreciation of the browser
implementation.

“pause” urn:mpeg:mpeg4:laser:2005 Freezes the clock of the timed object they | ng No
are

sent to, and have no effect on non timed
objects.

“resumef urn:mpeg:mpeg4:laser:2005 Restarts the clock of the timed object they | No No
are

sent to, and have no effect on non timed
objects.

The vallie of keyCode in Table 1 is defined in Table 2

Table 2 — Defined key codes

Key Name Key Code Comment
KEY_UP 0
KEY_DOWN 1
KEY_LEFT 2
KEY_RIGHT 3
KEY ENTER 4 also called FIRE sémetimes
NO KEY 5 special value disabling the wait for a key
ANY_KEY 6 matches any key
SOFT _KEY 1 7 soft key n°1{usually below the screen to the left)
SOFT _KEY 2 8 soft key n°2 (usually below the screen to the right)
KEY_POUND 35 #
KEY_STAR 42 *
KEY_O 48
KEY_1 49
KEY_2 50
KEY_3 51
KEY_4 52
KEY_5 53
KEY_6 54
KEY_7 55
KEY\. 8 56
KEY_9 57

6.6 Epcoder Configuration

6.6.1 Overview
The binary encoding has is defined using SDL in 12.
The next subclause describes the syntax for signalling the encoding configuration.

6.6.2 LASeR headers

6.6.2.1 Semantics

The LASeRHeader specifies the parsing and decoding configuration of a LASeR scene segment.
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The LASeRUnitHeader specifies parameters that may change at the beginning of each LASeR access unit.

LASeR defines a way to partition scenes into incremental scene segments, allowing services to be built of
different scene segments, the first scene segment containing a NewScene update, the other scene segments
having the append bit set and not starting with a NewScene update, and being designed as addition to the
first scene segment.

LASeR defines an interface to persistent storage. The LASeR engine shall cache permanent streams and
selected scene information on a best effort basis. The principles behind this caching closely follow the state
caching mechanism in HTTP, commonly called cookies [RFC 2695]. Within the LASeR streams, there are two
commands that may be used. One command saves, associated with a string name called groupID,thg¢ values
Df some attributes of some nodes. This storage is scoped by the domain-name and path computed‘from the
source using the fields in the LASeR header. The other command restores the attributes (if @ny) previously
saved under the given grouplD, as scoped by the domain-name and path.

[he stored values and permanent streams are scoped by the domain-name and path.\(That is, it is possible
or both “.acme.com” and “.widget.com” to store data under the same groupID and-for that storage to be
distinct; similarly for “/user/laser-expert/” and “/user/laser-novice/” at “.acme.com”to save state umder the
same grouplD, and for those saved states to be distinct.

t is possible that there is state saved under the same groupID for more thanohe domain-name/path pair, and
hat more than one of these match the request-URI. For example, if the‘\request URI has domain “x.y.z.com”
and path “/demos/acme”, and there is state saved under the same-groupID for domain “.y.z.com” and
.z.com” then both sets of state apply. Under these circumstances;the saved states are ordered primarily by
breferring more specific domains (with more components) over léss-specific, and then for states with ‘%we same

jomain, and preferring more specific paths (with more componhents) over less-specific. Once the saved states

nave been so ordered all the saved states are restored, stafting with the least specific (least preferfed) and

ending with the most specific (most preferred).

For example, if there is saved state under the same grouplID for

1) domain-name “.acme.com”, path “/user/laser-expert/”;

2) domain-name “.acme.com”, path “/user/laser-expert/demo”;

3) domain-name “www.acme.com?-path “/user/laser-expert/”;

4) domain-name “www.acmelcom”, path “/user/laser-expert/demo”

hen state (1) is restored, then state (2), (3) and (4), in that order. It is possible that these saved statgs do not
pverwrite each other (different attributes or nodes), partially overwrite each other (some attributes in common)
br completely overwrite each other.

5.6.2.2  Attributes-of LASeRHeader

p  profile: this\value signals the profile of LASeR that the scene segment starting with this LASeRHeader
adheres:{o:

b levelsthis value signals the level of LASeR which this scene segment starting with this LASeRHeader
adheres to.

resolution:this attribute is a number between -8 and 7 r*Infining the coordinate resolution as 9resolutian.

When reading a coordinate, the encoded value shall be multiplied by the coordinate resolution to obtain
the coordinate value expressed in pixels.

e Example:

e When resolution is 0, 4 or -2, the coordinate resolution is 1, 0.0625 or 4 respectively, and a encoded
coordinate value of 100 yields 100, 6.25 and 400 pixels respectively.

¢ timeResolution: this attribute is a 16-bits positive integer defining a resolution for time values (e.g. clock

values). When reading a time value from the bit stream, the encoded value shall be divided by this
number to obtain a time value in seconds. The default value for timeResolution is 1000.
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e coordBits: this attribute defines the number of bits used for encoding coordinates. The default value is 12.

e scaleBits_minus_coordBits: this attribute defines the number of bits above coordBits used for encoding
scaling factors. The default value is 0.

e colorComponentBits: this attribute defines the number of bits used for encoding color components.

e append: this Boolean attribute defines whether the scene segment starting with this LASeRHeader is an
addition to the scene already present in the LASeR engine, or if it defines a new scene altogether. The
combination of append and the NewScene command is defined in Table 3.

Table 3 — Behavior of combinations of append and NewScene

Abbend value type of the first LASeR Command Behavior
PP following the LASeRHeader
true the new scene segment defines a new|scene,
NewScene I
false the append value is ignored
true other command the previous scene is kept
false other command the behavior is undefined

e useFullRequestHost. this Boolean attribute indicates whether the full domain-tiame of the request-host is
usefl (1) or the first component of the domain name is elided (0). For example; if the source material
camje from “www.laser.com”, then this differentiates between associating.thé “service” with
“www.laser.com” and “.laser.com”. (Note the definition of local names injthe RFC, and the possibility to
assgciate the “service” with locally loaded files, and that the domain-name may be either
“<hgstname>.local” or “.local” in that case.). Together with pathGomponents, this attribute defines the

“seryice”.

e pathComponents: this integer attribute indicates how much“of the source path is used. If this takes the
valye 0, then the “service” is not associated with a pathyand if it takes the special value 15 (or any value
equpl to or greater than the number of components inithe path) then the entire path is used up to but
excluding the final file-name. For example, if the sgurce was “/user/laser-expert/demo/art.mp4” then a
valle of 4 or greater selects “/user/laser-expert/demo/art.mp4” as the path, the value 2 selects
“luspr/laser-expert” and the value zero sets ne'path. Together with useFullRequestHost, this attribute
defipes the “service”.

e pointsCodecType: this attribute specifies which strategy is used to encode point lists. Possible values
are jn Table 4.

Table 4 — pointsCodecType values

Boint sequence encoding strategy | Code

ExpGolombPointsCodec 0
ISO Reserved 0x1-0x3

e reserved: this ISO reserved attribute has a value of 0.

e ha ingids:
reconstruction.

6.6.2.3  Attributes of LASeRUnitHeader

e resetEncodingContext: when this Boolean attribute is true, the encoding context defined in subclause
6.6.2.4 shall be reset upon reception of this LASeRUnitHeader.
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6.6.2.4 Encoding Context

The encoding context consists of the following sets of associations since either the beginning of the scene or
the last LASeRHeader with a resetEncodingContext attribute set :

e the set of associations between binary indexes and colors,
e the set of associations between binary IDs and font names as used in font-family attributes,

the set of associations between bhinary indexes and name spaces

pthe set of associations between binary indexes and private XML tags.
6.7 LASeR Scene Commands

65.7.1 Overview

Scene Commands are a declarative way (as opposed to programmatic as in a script) of specifying changes to
he scene. The following commands are defined:

e NewScene: to create a new scene.

e RefreshScene: to repeat the current state of the scene, for'use as a random access point|into the
LASeR stream or as a means to recover from packet loss!

e Insert. to insert any element in a group, a point in-a.sequence.
e Delete: to delete any element by id or from a.group by index, a point in a sequence.

e Replace: to replace an element by another element (by id or from a group by index), or to reglace the
value of any attribute of any element,

e Add: similar to replace, but withithe notion of adding to the value rather than replacing it.

e Save, Restore and Clean:_to save, reload or remove persistent scene information in the forin of the
value of a list of attributes. Other commands have no influence on persistent scene information.

e SendEvent: to send-an event to any element in the scene.
he following restrictions apply to all commands:

e Commands shall refer to existing elements and attributes.
e The'following attributes cannot be updated: id, type, xml:space, preserveAspectRatio, the x and y

attributes of the text element and the following attributes of the animation elements: by, from, to,
values and fill. This constraint can be worked around by updating the whole element.

e Indexed commands can only be applied 1o atiribuies with multiple values or lists of children
Commands not following these restrictions shall be ignored.

In the definition of the commands, two pseudo-attributes are used: children refers to the list of children of an
element, and textContent refers to the text content of an element.
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6.7.2 Add

6.7.2.1 Semantics

The Add command is similar to Attribute Replacement defined in subclause 6.7.8.1, while adding to the
designated value instead of replacing it. It thus adds a new value to a specific attribute of an element. The ref
attribute specifies the parent element, the attributeName attribute specifies which attribute of the parent
element is added to, and the value attribute specifies the added value. For a string, addition is concatenation.
For numeric types, addition is done component by component.

The Adgd command may also add the value of another attribute of another element to the target attribute ~Thg
value fo add is then defined by the element id operandElementld and the attribute. (namg
operanflAttributeName. The attribute which is the source of the added value shall be of the same typelas the
target attribute. The only exception is if the target attribute is a string: if the added value belongs to thg
following types in Table 5, it is then converted to a string and added to the target attribute.

Table 5 — Attribute Values convertible to a string with Add

Values Format for string conversion
integer “%d”
float “%.4f
point x and y as “%.4f %.4f
time hours, minutes and seconds as “%02d:%02d:%02d”

Examplés:
e [The script s1 adds 3 to the font-size of the text elementwith ID “txt1”. Resulting font-size is 15.

e [The script s2 adds “ bar” to the text content of the‘text element with ID “ixt2”. Resulting text content ig
“foo bar”.

e |The script s3 adds the value of textCantent of the text element with ID “ixt3” (i.e. “service?3”) to the
Xlink:href  attribute of the .al" element with ID * Resulting  xlink:href g
“http://www.example.org/service?3”

al”.

<text id="txtl" font-size="12" .>
<scrijpt id="sl1l">
sr:Add ref="txtl!-attributeName="font-size" value="3"/>

id="txt2">f06</text>
t id="s2">
<lsr:Add xref="txt2" attributeName="textContent" wvalue=" bar"/>

<text id="txt3">service?3</text>
<a 1 " " i : =" . nrg'/" a
<script id="s3">
<lsr:Add ref="al" attributeName="xlink:href" operandElementId="txt3"
operandAttribute="textContent" />
</script>

6.7.2.2 Attributes

e ref: the id of the element on which the addition will be applied.
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e value: the (constant) added value.
e operandElementld.: the id of the element from which the added value is taken
e operandAttributeName: the name of the field from which the added value is taken

e attributeName: the name of the field on which the addition will be applied.
6.7.2.3 DOM Formulation

This subclause is informative.

//
// partial implementation of incremental update
// adds to 'transform', numeric fields or strings
//
function AddToValue (parentId, field, wvalue) {

var parent = document.getElementById (parentId);

if (parent != null) {
if (field == 'transform') {
// manipulate as matrices
var m = new Matrix();

m.initFromString (parent.getAttribute (field));

var p = new Matrix();

p.initFromString (value) ;

m.concatRight (p) ;

parent.setAttribute (field, m.toString());

} else {

var prevval = parseFloat (parent.getAttrikbute (field))

var numval = parseFloat (value);

if (prevval != 'NaN' && numval != 'Nal) {
// if both are numbers, add
parent.setAttribute (field, preywal + numval) ;

} else {
// 1f either is not a numb€¥, concatenate as strings
parent.setAttribute (fielld, parent.getAttribute (field) + value);

}
} else {
alert ("parent not £00nd in add to field");

5.7.3 Clean

5.7.3.1 Semantics

The Clean command erases the storing area identified by the attribute groupID with the most|specific
matching defined in 6.6.2.1. The element information stored in the corresponding memory areg is not
bvailable anymore. T

6.7.3.2 Attributes

e grouplD: this string attribute defines the group ID as defined in 6.6.2.1.
6.7.4 Delete

6.7.4.1 Semantics

The Delete command deletes an element by id (use of ref attribute only) or at a specific position in a parent
element (use of ref and index attributes).
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The element deletion specified with a ref (no use of the index attribute) deletes the element.

The element deletion specified with a ref, an attributeName and an index deletes the index-th child of the
referenced element. The behaviour is undefined if the attribute mentioned in attributeName is not a list.

When deleting an element all its descendant nodes and attributes are removed from the scene graph.

6.7.4.2 Attributes

e ref [(NiS attribute defines the 1d of the element that shall be deleted or moditied.
e index: this attribute defines the zero-based index of the element to delete in the list of children.

e attrjbuteName: this attribute defines the name of the attribute in which the deletion happens, by.defaul
“children”. This attribute is only allowed in conjunction with index.

6.7.4.3 DOM Formulation

This sulpclause is informative.

//
// aufiliary function for delete node by id
//
functjon DeleteNodeInternal (elem, id, poundId) {
if| (elem) {
var i;
if (elem.hasChildNodes ()) {

for (i=0; i<elem.childNodes.length; i++) {
var child = elem.childNodes.item (i) ;
if (child.nodeType == 1) {
if (child.getAttribute ("id") ==\id) {
elem.removeChild (child)'y
return;
}
DeleteNodeInternal (chidd; id, poundId);

//
// implementation of*ZPemove child indexed
//
functjon Delete@GhildIndexed (parentId, index) {
var |parent & Jdocument.getElementById (parentId) ;
if [parent '= null) {
vdr £hi¥ld = getElementChild (parent, index);
it “Ychild !'= null) parent.removeChild(child);
else alert ("child not found"™);

} else {
alert ("parent not found in delete");

//
// implementation of delete node by id

//
function DeleteNode (nodelId) {
// remove all instances of nodeId wherever they are

16 © ISO/IEC 2006 — All rights reserved
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// including use
DeleteNodeInternal (document, nodelId, "#"+nodeId):;

6.7.5 Insert

6.7.5.1 Semantics

The Insert command inserts an element in a parent list.

Examples (fragments):

<NewScene>
<svg id="root" width="333" height="250">
<g>..</g>
</svg>
</NewScene>

<Insert href="root">
<g id="Dictionary" visibility="hidden"/>
</Insert>

<Insert href="Dictionary" attributeName="children'>
<polyline id="Shape4" stroke="0.0 0.0 0.019607844"
points="-166.5 359.9 984.6 356.65(983.65 358.5"/>
</Insert>

<Insert href="Shape4" attribute="points" value="0.65 8.5" index="0">

pttribute of the Shape4 SVG polyline.

5.7.5.2  Attributes

insertion point is the roet"SVG svg element.

inserted at the end-of the children list.

happens, by.default “children”.

p  value:the (constant) inserted value.

5.7.5.3 Children

Any element

n the above sample, the first Insert adds the g with'id Dictionary after the single g object already pr
he root svg. The attributeName attribute has a;default value of “children”. The second Insert adds a
bt the end of the currently empty Dictionary g\ The third Insert adds one point at the beginning of the points

» ref: this attribute defines_the ‘id of the insertion point. In the absence of a ref specification, thg

p index: this attribute.defines the index at which to insert the child. In the absence of an index, the

p  attributeName)this attribute defines the name of the attribute (which must be a list) in which the

esent in
polyline

default

child is

nsertion

© ISO/IEC 2006 — All rights reserved
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6.7.5.4 DOM Formulation

This subclause is informative.

//
// auxiliary function: get the nth child of type element
// this is necessary because scene updates only apply to elements
// and yet there are many other types of nodes in the tree
// (text, comment, ...)
//
function getElementChild(element, i) {
if [1i < 0) return getlLastElementChild(element) ;

var | k;
for|(k = 0; k < element.childNodes.length; k++) {
var el = element.childNodes.item (k) ;
if (el != null && el.nodeType == 1) {
if (i == 0) return el;
else i--;

retyrn null;

//
// aufiliary function: similar to getElementChild for thé Tast child

//
functjon getLastElementChild (element) ({

var | k;

for| (k = element.childNodes.length - 1; k >= 0p/%--) {
vagr el = element.childNodes.item (k) ;
if (el !'= null && el.nodeType == 1) {

return el;

retyrn null;

//

// implementation of insert ehild indexed

//

functjon InsertChildIndexed (parentId, child, index) {
var |parent = document.getElementById (parentId) ;

if [parent != nul})“&& child != null) {

pdrent.insertBefore (child, getElementChild (parent, index)) ;
} else {

alert ("pareént or child not found in insert at");

}

6.7.6 NewScene

6.7.6.1 Semantics

The NewScene command inserts a new scene in the browser. Any currently playing scene is stopped, its
resources reclaimed and it is replaced by the scene contained in the NewScene command. The scene time is
reset to 0.

NOTE it is not possible to reuse an element from the previous scene in the new scene, even by an id reference.

18 © ISO/IEC 2006 — All rights reserved
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6.7.6.2 Attributes

No attributes

6.7.6.3  Children

A single SVG svg element, which constitutes the initial state of a new scene.

6.7.6.4 DOM Formulation

his subclause is informative.

function NewScene (svg) {
document.svgDocument.root = svg;

}

65.7.7 RefreshScene

5.7.7.1  Semantics
The RefreshScene command provides a functionally identical copy of the current scene, to a brow
may have lost some information since the previous NewScene or RefreshScene command, or which
et seen a NewScene or RefreshScene command. For browsers in other states (i.e. those that have
or which they have received all information) this command shall’be ignored. For browsers that inten
command, it is functionally identical to NewScene except that the scene time is reset to the give
nstead of 0. After this command has passed, it should not be possible to differentiate the state of a
n the two browsers should identical.

A\ LASeR Access Unit carrying a RefreshScene command shall be indicated as a random access poi
ransport protocol level. A terminal may skip sueh an access unit.

5.7.7.2  Attributes

» time: the current scene time t@_set if this command is interpreted. This attribute is expressed as a
of ticks, using the LASeR time.resolution.

5.7.7.3  Children
A\ single SVG svg element, which constitutes the initial state of the scene.

65.7.7.4 DOM‘Formulation

his subclause is informative.

ser that
has not
a scene
pret this
n value
browser

hat did not need to interpret it, and skipped it, from one that did interpret it; the scene graph and scg¢ne time

nt at the

number

function NewScene (svg, time) {

document .svgDocument.root = svg;

document.time = time;

6.7.8 Replace

6.7.8.1 Semantics

The Replace command has two variants: Element Replacement and Attribute Replacement.

© ISO/IEC 2006 — All rights reserved
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The Element Replacement replaces an existing element and its replacement with a new element. The ref

attribute

specifies the element to be replaced and the element given as child of the Replace is used as

replacement. The element replacement replaces the element and all its instances, if it was referenced by a
SVG use.

The Attribute Replacement command replaces a specific attribute of an element with a new value. The ref

attribute

specifies the parent element, the attribute attribute specifies which attribute of the parent element is

replaced, and the value attribute or the content of the Replace element specifies the new value. If index is
specified, then the replacement is done on the value with rank index in the list.

The ReL)Iace command may also replace the target value with the value of another attribute of anothe

element

operanfAttributeName. The attribute which is the source of the replacing value shall be of the same' type as
the targgt attribute. The only exception is if the target attribute is a string: if the added value belongs to thg
following types in Table 5, it is then converted to a string and added to the target attribute.

NOTE
elementd

6.7.8.2

e ref

e ind

e valye: the (constant) replaced value.

e operandElementld: this attribute defines the id of the elementfrom which the added value is taken

e Op
o attr]
of a

6.7.8.3

Any element or text content

. The replacing value is then defined by the element id operandElementid and the attributecname

The following attributes cannot be updated: id, by, from, to, values, type, xml:space and_fill (from animatior
). This constraint can be worked around by updating the whole element.

Attributes

this attribute defines the id of the element on which the replacement will-be applied.

x: this attribute defines the position of the replacement

randAttributeName: this attribute defines the name ofsthe field from which the added value is taken

buteName: this attribute defines the name of the replaced attribute. Acceptable values are the name
ny attribute of a LASeR element.

Children

6.7.8.4 | DOM Formulation
This sulyclause is informative.
//
// implementation of“heplace node by id
//
functjon Replace,(nodeId, newNode) ({
// teplace @ll' instances of nodeId wherever they are
// 1ncluding use
if [dodunient.getElementById (newNodeId) == null) {
alért ("replacement element not found");
} else |

}

//

//

if

ReplaceInternal (document, nodelId, "#"+nodeld, newNode) ;

// auxiliary function for replace node by id

function Replacelnternal (elem, id, poundId, newNode) {

(elem) {

20
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var 1i;
if (elem.hasChildNodes ()) {
for (i=0; i<elem.childNodes.length; i++) {
var child = elem.childNodes.item (1) ;

if (child.nodeType == 1) { // element node

if (child.getAttribute ("id") == id) {
elem.replaceChild (newNode, child);
return;

}

1 f (child nodalNam == Mg gm) {

if (child.getAttributeNS ("http://www.w3.0rg/1999/x1link, href")
== poundId) {

elem.replaceChild (newNode, child);
return;

}
ReplaceInternal (child, id, poundId, newNode) ;

//

// implementation of replace field

//

function ReplaceField(parentId, field, wvalue) {
var parent = document.getElementById (parentid) ;

if (parent != null) {
parent.setAttribute (field, wvalue);
} else {

alert ("parent not found in replage field");

//
//implementation of replace. child indexed
//
function ReplaceChildMadexed (parentId, child, index) {
var parent = documént.getElementById(parentId);
if (parent !=modl) {
if (childA="hull) {
var replaced = getElementChild(parent, index);
if (weplaced != null) parent.replaceChild(child, replaced);
els€ "alert ("nothing found to replace");
}_&hse alert ("child not found");
} felse {
alert ("parent not found in replace indexed");

6.7.9 Restore

6.7.9.1 Semantics
The Restore command restores attributes that have been stored by the Save command. The retrieved values

will replace the current attributes in the scene graph. If any saved and restored attribute type does not match,
the whole restore command is ignored.
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6.7.9.2

Attributes

e grouplD: this string attribute defines the group ID as defined in 6.6.2.1.

6.7.10 Save

6.7.10.1

Semantics

The Save command stores in memory a selection of attributes from elements contained in the current scene

ba cavad Lo o tha o dad Lo DOMY sl

T- D
gl’aph. e~ Save U vVarot TS tC Ot COOTC U O DOV varacs

memor
informa

The US{FullRequestHost and pathComponents attributes defined in the LASeRHeader specify a_uniqus

6.7.10.2

e gro

e elements: this attribute defines a list of element ids.

e attr]
(ele

6.7.11 §

6.7.11.1

The SemdEvent command is used to send an event to an object, for example sending the activate event to §

script to

6.7.11.2

e ref

area where the element information will be stored. The groupID allows for the same -elemen
ion to be saved in different areas at different times.

Attributes

LpID: this string attribute defines the group as defined in 6.6.2.1.

butes: this attribute defines a list of attribute names, one per element id-irn the previous list, each pai
Mment id, attribute name) defining one of the attributes to be saved.
BendEvent

Semantics

trigger its execution.

Attributes

this attribute defines the id of the element to which the event will be send.

° eve

e pointvalue: this attribute defines the value of the event in the case of a mouse event

e ke

Key|codes are defined in 6.5.

e intvalue: this attribute defines the value of the event in the case of e.g. an error event

e stril

6.8 S

t: this attribute defines the type of the event that is sent. The list of supported events is defined in 6.5.

ode: this attribute defines'the value of the event in the case of a accesskey or longaccesskey event

ngvalue: this atiribUte defines the value of the event in the case of a text event

cene Description Elements

6.8.1

Conventions

For each element defined in other specifications (SVG or SMIL), the reference to the SVG or SMIL element
definition is given. When semantics are identical, only that reference is provided. The list of possible attributes

for an e

lement is given in the summary table in subclause 6.8.37. The list of possible children is given in the

summary table in subclause 6.8.37. Only changes and extensions are defined in the element specification
within subclause 6.8.

22
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6.8.2 General information

All elements have two optional attributes for assigning unique identifiers to elements: the SVG id attribute is

defined in [W3C SVG11] and the XML id attribute is defined in [xml:id]. Only one of this attribute shall
at a time on an element.

be used

Some of the SVG attributes are derived from [W3C CSS]. They can be specified on any parent of the
elements that are going to use their value. This behavior is called property inheritance as defined in subclause

6.2 of [W3C CSS].

BVG defines the notion of locatable elements. Locatable elements have a transform attribute. LASER [extends
he attributes allowed on those elements for efficient updating through LASeR Commands Replace gnd Add.
The extension consists in adding the scale, rotation and translation attributes. The respective encpding of
SVG transform and these attributes are:
e SVG transform holds a full matrix and is exclusive of the other attributes.
e scale holds a (sx, sy) scaling factor which is applied before rotation or translation if present} sx is a
positive number, only sy is allowed to be negative.
e rotation holds a rotation angle which is applied after a possible scale’and before translation.
e translation holds a (tx, ty) translation vector which is applied after scale and rotation if present.
When updating a matrix using LASeR Commands applying to scale“or/rotate only, the LASeR engine shall
lecompose the matrix as a sequence of scale then rotate then translate in this order. If this recpvery is
insuccessful, the LASeR Commands applying independently_to scale, rotation and translation $hall be
gnored. For instance, when replacing the scale on an object Wwith an existing matrix, the LASeR engine needs
o isolate the current scale factors from the rest of the matrix. It does that by decomposing the matijx in the
brder given above.
6.8.3 SVG a
The SVG a element is specified in subclause 174 of [W3C SVG11].
5.8.4 SVG animate
5.8.4.1 Semantics
The SVG animate elementis\specified in subclause 19.2.10 of [W3C SVG11].
5.8.4.2  Attributes
e enabled=this Boolean attribute specifies whether the element is animating its target or rot. This
attribute does not influence the activation or deactivation of the element by events, nor the sending of
events, so has no influence on the SMIL Timing model. This attribute is not animatable jand not
inheritable.
5.8.5 (SVG animateColor

6.8.5.1 Semantics

The SVG animateColor element is described in subclause 19.2.13 of [W3C SVG11].

6.8.5.2 Attributes

enabled: this Boolean attribute specifies whether the element is animating its target or not. This
attribute does not influence the activation or deactivation of the element by events, nor the sending of
events, so has no influence on the SMIL Timing model. This attribute is not animatable and not
inheritable.
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6.8.6 SVG animateMotion

6.8.6.1

Semantics

The SVG animateMotion element is described in subclause 19.2.12 of [W3C SVG11].

6.8.6.2

6.8.7

6.8.7.1

Attributes

enabled: this Boolean attribute specifies whether the element is animating its target or not. This

[
b

The SV

6.8.7.2

6.8.8

6.8.8.1

The SMJL audio element is defined in subclause“.3.1 of [SMIL2].

6.8.8.2

[
Y

attribute does not influence the activation or deactivation of the element by events, nor the sending-of
events, so has no influence on the SMIL Timing model. This attribute is not animatable and no
inheritable.

BVG animateTransform

Semantics

5 animateTransform element is described in subclause 19.2.14 of [W3C SV.G14].

Attributes

enabled: this Boolean attribute specifies whether the element is_animating its target or not. This
attribute does not influence the activation or deactivation of the-glement by events, nor the sending of
events, so has no influence on the SMIL Timing model. {This attribute is not animatable and no
inheritable.

SMIL audio

Semantics

Attributes

clipBegin: this attribute is defined in subclause 7.5.1 of [SMIL2]. The value represents a normal play
time. The play time of some streams cannot be controlled, and under these circumstances, this
attribute has no effect. This'attribute is not animatable and not inheritable.

clipEnd: this attribite”is defined in subclause 7.5.1 of [SMIL2]. The value represents a normal play
time. The play~time of some streams cannot be controlled, and under these circumstances, this
attribute has€io-effect. This attribute is not animatable and not inheritable.

syncReference: this attribute holds a reference to the stream whose clock acts as a clock reference
for thestream referred to by this element. This attribute is not animatable and not inheritable.

Qynr‘Rphn\/inr' this attribute is defined in subclause 6 3 1 of [QMII 9] This attribute is not animatabld
and not inheritable.

syncTolerance: this attribute is defined in subclause 6.3.1 of [SMIL2]. This attribute is not animatable
and not inheritable.

6.8.9 SVG circle

The SVG circle element is defined in subclause 9.3 of [W3C SVG11].

24
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6.8.10 SVG cursor
The SVG cursor element is defined in subclause 16.8.3 of [W3C SVG11].

The cursor element may point to any LASeR element to confer it the semantics of virtual pointer. This
specification extends the behavior described in [W3C SVG11] in the following manner.

The virtual pointer may be moved through LASeR Commands or other interaction by moving the object
associated with the virtual pointer. When moved in and out of mouse-sensitive elements, the same events

shall he aenerated as if 2 naintina device such-as a maouse had haen maoved in its stead For examnle:
g g g g

— when the virtual pointer is moved in a mouse-sensitive region, a mouseover is generated,
— when the virtual pointer is moved out of a mouse-sensitive region, a mouseout is generated,
— when the virtual pointer is moved, a mousemove is generated,

— when the virtual pointer is located on a mouse-sensitive region and a activate event is recg¢ived by
the virtual pointer, the activate event is translated to a click event sent to' the region.

| ASeR elements implementing the interaction moving the object associated with the virtual pointer [shall be
blaced as children of the cursor element.

Example:

<g id="vp" fill="black">
<!-- crosshair -->
<line x1="-5" yl="0" x2="5" y2="0"/>
<line x1="0" yl="-5" x2="0" y2="5"/&
</g>

<cursor id="cursorl” xlink:href="#vp">
<!-- pointer movement -->
<ev:listener event="accessKey (UP)" handler="#sl"/>
<script id="sl1l">
<lsr:Add ref="g" attribute="translation" pointvalue="0 -5"/>
</script>
<ev:listener event=/"accessKey (DOWN)" handler="#s2"/>
<script id="s2">
<lsr:Add ref=)'g" attribute="translation" pointvalue="0 5"/>
</script>
<ev:listene¥ event="accessKey (LEFT)" handler="#s3"/>
<scriptraid="s3">
<lsryAdd ref="g" attribute="translation" pointvalue="-5 0"/>
</scxipt>
<evi:listener event="accessKey (RIGHT)" handler="#s4"/>
<script id="s4">
<lsr:Add ref="g" attribute="translation" pointvalue="5 0"/>
</script>
</cursor>

<!-- activate event to be translated to a click -->
<ev:listener event="accessKey (FIRE)" handler="#cursorl" />

<!-- mouse sensitive shape -->
<polygon ..>

<ev:listener event="click" handler="someScript"/>
</polygon>
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6.8.11 SVG defs

The SVG defs element is specified in subclause 5.3 of [W3C SVG11].

6.8.12 SVG desc

The SVG desc element is specified in subclause 5.4 of [W3C SVG11].

6.8.13 SVG ellipse

The SV

6.8.14

The SV

6.8.15

6.8.15.1

The sen
are add

In the f
renderin

5 ellipse element is defined in subclause 9.4 of [W3C SVG11].
BVG foreignObject
5 foreignObject element is described in subclause 23.3 of [W3C SVG11].
VG g
Semantics

hantics of the SVG g element are based on those of subclause 5.2 of [W3C SVG11]. Extra semantics
Joh

it may act as a selection element, rendering zero or one of its)children,

it may act as a clipping element, limiting the rendering<of'its children to a rectangle (whose borders
are parallel to the screen borders),

and it may act as a simple layout tool, by spacitig its children by a specified amount, thus creating
rows or columns of children.

bllowing, N is the number of children.of the g element. The choice attribute determines the actual
g mode:

choice >= 0 & choice < N: only the child of index choice is displayed
choice == none | choice’>=-N: nothing is displayed

choice == delta & size"!= null: the first child is displayed at (0,0) of the local coordinate system, and
the n-th child is displayed at ((n-1)*size.x,(n-1)*size.y) of the local coordinate system. This creates 3
row or column.©f objects.

choice ==\¢clip & size != null: all children are clipped by an axis-aligned rectangle centered on the

origin ef<the local coordinate system and of size (size.x, size.y). The rectangle is not sensitive tg
rotation-or scale of the local coordinate system.

In all other cases:. all the cnliaren are displiayed at (U,U) Of Tne 10Cal coordimndate System wWithout Clipping.

6.8.15.2 Attributes

26

size: a pair of coordinates which, depending on the value of choice, can be used as a column or row
spacing, or as clipping rectangle size. This attribute is animatable but not inheritable.

choice: the rendering mode selector. This attribute is animatable but not inheritable.
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6.8.16 SVG image

6.8.16.1 Semantics

The SVG image element is specified in subclause 5.7 of [W3C SVG11].
6.8.16.2 Attributes

e transformBehavior: the values and semantics of this attribute are the same as those of the
transformBehavior attribute of the SVG video element defined in subclause 6.8.36. This attribufe is not
animatable and not inheritable.

5.8.17 SVG line

The SVG line element is defined in subclause 9.5 of [W3C SVG11].

5.8.18 SVG linearGradient

The SVG linearGradient is defined in subclause 13.2.2 of [W3C SVG11].
5.8.19 XML Events listener

5.8.19.1 Semantics

The XML Events listener element is defined in subclause 3.1 of the XML Events Specification [WBC XML
Events]0. The present specification restricts its usage in.a'way compatible with the (informative) SVG [Tiny 1.2
specification [2] and also adds compatible extensions.

5.8.19.2 Attributes

p event: as specified in the XML Events/Specification. The event shall be one of list of supported eyents as
defined in 6.5.

p  phase: as specified in XML( Events Specification with the restriction that the capture phasé¢ is not
supported. The only allowed value for this attribute is ‘default’.

p  handler: as specifiedinsXML Events Specification with the restrictions that supported handlers depend on
the event. If the handler attribute is not present, the default handler is the parent of the listener ¢lement.
The following tabte~summarizes the supported handlers and the default action to be performed:

Event Element Action
activate any element with timing attributes Depends on the value of timeAttribute.
activate a follow the hyperlink
activate script executes the script content
activate text with editable="true” starts the editing process for timeAttribute="bggin’
aetivate text with editable="true” aborts the editing process for timeAttribute="¢nd’
pause any etement with timmingattributes freezestheclockof thiseferment
resume any element with timing attributes releases the clock of this element

e enabled: this Boolean attribute specifies whether the listener is currently active or not. This attribute is not
animatable and not inheritable.

¢ timeAttribute: the possible values are ‘begin’ and ‘end’. This attribute defines the action to be performed
when an ‘activate’ event happens and the target element is an element with timing attributes or an
editable text. When the timeAttribute is specified and the handler attribute of the listener element does not
point to an element with begin and end attributes or to an editable text element, then the timeAttribute
value is ignored. The default value is ‘begin’. This attribute is not animatable and not inheritable.
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e delay: the optional delay before activation in seconds. Note: consecutive events are delayed
independently from the value of delay. This attribute is not animatable and not inheritable.

6.8.19.3 Children

None.

6.8.20 SVG metadata

The SV metadata element is defined in subclause 21 of [W3C SVG11].

6.8.21 $VG mpath

The SV mpath element is defined in subclause 19.2.12 of [W3C SVG11].
6.8.22 $VG path

The SV path element is defined in subclause 8 of [W3C SVG11].
6.8.23 $VG polygon

The SV polygon element is defined in subclause 9.7 of [W3C SVG11].
6.8.24 $VG polyline

The SV polyline element is defined in subclause 9.6 of [W3C 'SVG11].
6.8.25 $VG radialGradient

The SV radialGradient is defined in subclause 13.2:3 of [W3C SVG11].
6.8.26 $VG rect

The SV rect element is defined in subclause 9.2 of [W3C SVG11].

6.8.27 $VG script

6.8.27.1 Semantics

The SV[G script element)is defined in subclause 18.2 of [W3C SVG11]. In the context of this specification, i
allows sets of scene.Updates to be inserted in the scene, for later execution upon activation by time or through
the XML Eventsdistener element.

6.8.27.2 Attributes

e begin: this attribute specifies the time at which the script element is triggered. This attribute is not
animatable and not inheritable.

e enabled: this Boolean attribute specifies whether the element is activatable or not. This attribute is not
animatable and not inheritable.

6.8.27.3 Children

If the SVG type attribute is “application/laserscript”, the possible children are LASeR Commands to apply to
the scene upon activation of the SVG script.

If the SVG type attribute is “application/ecmascript”, the usage of this element is the same as in SVG.
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6.8.28 SVG set

The SVG set element is described in subclause 19.2.11 of [W3C SVG11].

6.8.29 SVG stop

The SVG stop element is defined in subclause 13.2.4 of [W3C SVG11].

6.8.30 SVG svg

The SVG svg element is described in subclause 5.1 of [W3C SVG11].
5.8.30.1 Attributes
p  syncBehaviorDefault: this attribute is defined in subclause 6.3.1 of [SMIL2].

p  syncToleranceDefault: this attribute is defined in subclause 6.3.1 of [SMIL2].

65.8.31 SVG switch

The SVG switch element is specified in subclause 5.8.2 of [W3C SV.G11].
5.8.32 SVG text

5.8.32.1 Semantics

The SVG text element is defined in subclause 10.4.0f fW3C SVG11], with the following extension: thiough its
pxtended values, the attribute font-style combines-the features of SVG font-style, SVG font-weight and
SVG text-decoration.

5.8.32.2 Attributes

padditional values for font-style:>when this attribute has SVG values (“normal’, “italic”, “oblighe” and
“inherit”), the SVG behaviour “applies. The following additional keywords are taken from [4]: {PLAIN”,
“ITALIC’, “BOLD”, “BOLDITALIC", “UNDERLINE”, “OUTLINE”, “EMBOSS”, “ENGRAVE’,
“LEFTDROPSHADOWT?, “RIGHTDROPSHADOW”.

p  SVG font-size: the~size of the font represents the height value of the EM-box of a font in the local
coordinate system.

b SVG editabledf set to "false" (default) the contents of the text element are not editable in place|through
the browser:f set to "true", the browser must provide a way for the user to edit the content of|the text
elementand all contained subelements which are not hidden (with visibility="hidden") or disabled {through
the switch element or display="none").

p _SVG display-align: this attribute is defined in subclause 10.11.5 of [2], i.e. it governs alignment in the
direction orthogonal to the main direction of the text.

6.8.33 SVG title

The SVG title element is defined in subclause 5.4 of [W3C SVG11].

6.8.34 SVG tspan

The SVG tspan element is defined in subclause 10.5 of [W3C SVG11].
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6.8.35 SVG use

The SVG use element is described in subclause 5.6 of [W3C SVG11].

6.8.36 SMIL video

6.8.36.1

Semantics

The SMIL video element is defined in subclause 7.3.1 of [SMIL2].

6.8.36.2

e clip
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e clip
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Attributes

Begin: this attribute is defined in subclause 7.5.1 of [SMIL2]. The value represents a normal\play time
play time of some streams cannot be controlled, and under these circumstances, this attribdte has ng
ct. This attribute is not animatable and not inheritable.

End: this attribute is defined in subclause 7.5.1 of [SMIL2]. The value represents.a’normal play time
play time of some streams cannot be controlled, and under these circumstances, this attribute has nq
ct. This attribute is not animatable and not inheritable.

lay: the following value is added to the SVG list of possible values.for ‘overlay: “fullscreen”. The
antic of this value is that the video is rendered alone in the rendering-area, possibly filling the whole
ering area. This attribute is not animatable and not inheritable.

cReference: this attribute holds a reference to the stream whesé clock acts as a clock reference fof
5tream referred to by this element. This attribute is not animatable and not inheritable.

cBehavior: this attribute is defined in subclause 6.3.1 of [SMIL2]. This attribute is not animatable ang
nheritable.

cTolerance: this attribute is defined in subclause 6.3.1 of [SMIL2]. This attribute is not animatable ang
nheritable.

sformBehavior: the following values *are added to the SVG list of possible values fof
sformBehavior: “pinned90”, “pinned180%and “pinned270”. The semantics are defined in Table 6. This
bute is not animatable and not inheritable.

Table 6 — Extended values for transformBehavior

Value Semantics

pinned Video at the native Tesolution of the media is painted centered on the local coordinate system
origin. The pixels are aligned to the device pixel grid and no resampling will be done.

pinned 90 | Video at the“native resolution of the media is then painted centered on the local coordinate
system<ofigin with a rotation of 90° counter-clockwise. The pixels are aligned to the device
pixel grid and no resampling will be done.

pinned| 180 | Video at the native resolution of the media is then painted centered on the local coordinate
system origin with a rotation of 180° counter-clockwise. The pixels are aligned to the device
pixel grid and no resampling will be done.

pinned| 270"| Video at the native resolution of the media is then painted centered on the local coordinate

£ 2700
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pixel grid and no resampling will be done.

6.8.37 Summary of Possible Children and Attributes per Element

Note on

Table 7: In LASeR, to simplify the decoding, all elements have the same content model in the binary

format. This binary content model allows all elements as well as extensions and private data. However, failure
to comply with the SVG content model will result in the document being in error, as defined in [W3C SVG11].
Any extra attribute in Table 7, not defined in SVG or in this specification, is a place holder for future extension.
This table can be regenerated from the validation schema which is normative.
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Table 7 — Summary of Possible Children and Attributes per Element

Element name

Attributes

audio-level color color-rendering display display-align externalResourcesRequired fill
fill-opacity fill-rule nav-right nav-next nav-up nav-up-right nav-up-left nav-prev nav-
down nav-down-right nav-down-left nav-left focusable font-family font-size font-style
font-variant font-weight image-rendering line-increment Isr:rotation Isr:scale
Isr:translation pointer-events requiredExtensions requiredFeatures requiredFormats
shape-rendering solid-color solid-opacity stop-color stop-opacity stroke stroke-
dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-

opacity stroke-width systemLanguage target text-anchor text-rendering transtorm
vector-effect viewport-fill viewport-fill-opacity visibility xlink:actuate xlink:arcrote
xlink:href xlink:role xlink:show xlink:title xlink:type

animate

accumulate additive attributeName begin by calcMode class dur enabled end fill[from
id keySplines keyTimes max min repeatCount repeatDur restart to values xlink:dctuate
xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlink:type xmlibase xml:lang
xml:space

animateColor

accumulate additive attributeName begin by calcMode class.dur enabled end fill|ffrom
id keySplines keyTimes max min repeatCount repeatDurrestart to values xlink:gctuate
xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlink:type xml:base xml:lang
xml:space

animateMotion

accumulate additive attributeName begin by calcMade class dur enabled end fill|ffrom
id keyPoints keySplines keyTimes max min path répeatCount repeatDur restart fotate
to values xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlinkjtype
xml:base xml:lang xml:space

animateTransform

accumulate additive attributeName begin‘by calcMode class dur enabled end fill|ffrom
id keySplines keyTimes max min repeatCount repeatDur restart to type values
xlink:actuate xlink:arcrole xlink:href\xlink:role xlink:show xlink:title xlink:type xml:base
xml:lang xml:space

audio

audio-level begin class dur end-externalResourcesRequired id Isr:syncReferenc
repeatCount repeatDur requiredExtensions requiredFeatures requiredFormats
syncBehavior syncTolerance systemlLanguage type xlink:actuate xlink:arcrole
xlink:href xlink:role xlink:show xlink:title xlink:type xml:base xml:lang xml:space type

D

circle

audio-level class_coloer color-rendering cx cy display display-align fill fill-opacity fi|l-rule
nav--right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-right
nav-down-left nav-left focusable font-family font-size font-style font-weight font-variant
id image-rendering line-increment Isr:rotation Isr:scale Isr:translation pointer-evepts r
requiredExtensions requiredFeatures requiredFormats shape-rendering solid-color
solid-opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-
linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width systemLangupge
text-anchor text-rendering transform vector-effect viewport-fill viewport-fill-opacity
visibility xml:base xml:lang xml:space

cursor

class id x xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlinkftype
xml:base xml:lang xml:space y

defs

audio-level class color color-rendering display display-align fill fill-opacity fill-rule [font-
family font-size font-style font-variant font-weight id image-rendering line-increment
pointer-events shape-rendering solid-color solid-opacity stop-color stop-opacity $troke
stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit
stroke-opacity stroke-width text-anchor text-rendering vector-effect viewport-fill

viewport-fill-opacity visibility xml:base xml:lang xml:space

desc

class id xml:base xml:lang xml:space

ellipse

audio-level class color color-rendering cx cy display display-align fill fill-opacity fill-rule
nav--right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-right
nav-down-left nav-left focusable font-family font-size font-style font-variant font-weight
id image-rendering line-increment Isr:rotation Isr:scale Isr:translation pointer-events
requiredExtensions requiredFeatures requiredFormats rx ry shape-rendering solid-
color solid-opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset
stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width
systemLanguage text-anchor text-rendering transform vector-effect viewport-fill
viewport-fill-opacity visibility xml:base xml:lang xml:space
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Element name

Attributes

foreignObiject

audio-level class color color-rendering display display-align
externalResourcesRequired fill fill-opacity fill-rule nav--right nav-next nav-up nav-up-
right nav-up-left nav-prev nav-down nav-down-right nav-down-left nav-left focusable
font-family font-size font-style font-variant font-weight height id image-rendering line-
increment pointer-events requiredExtensions requiredFeatures requiredFormats
shape-rendering solid-color solid-opacity stop-color stop-opacity stroke stroke-
dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-
opacity stroke-width systemLanguage text-anchor text-rendering vector-effect

viewnort-fill viewnort-fill-opnacitv \dsibilitv width x xml:base xml:lana xml:spnace v
| el | el | el PA P g 1~ PA

audio-level choice color color-rendering display display-align
externalResourcesRequired fill fill-opacity fill-rule nav--right nav-next nav-up nav-ups
right nav-up-left nav-prev nav-down nav-down-right nav-down-left nav-left focusable
font-family font-size font-style font-variant font-weight image-rendering line-inerement
Isr:rotation Isr:scale Isr:translation pointer-events requiredExtensions requiredFeatures
requiredFormats shape-rendering size solid-color solid-opacity stop-colot’stop-opacity
stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin'stroke-
miterlimit stroke-opacity stroke-width systemLanguage text-anchor text-rendering
transform vector-effect viewport-fill viewport-fill-opacity visibility

image

class display externalResourcesRequired nav--right nav-nextinav-up nav-up-right nav-
up-left nav-prev nav-down nav-down-right nav-down-left nav-left focusable height id
Isr:rotation Isr:scale Isr:translation opacity pointer-events ‘requiredExtensions
requiredFeatures requiredFormats systemlLanguage transform transformBehavior type
visibility width x xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title
xlink:type xml:base xml:lang xml:space y type

line

audio-level class color color-rendering display‘display-align fill fill-opacity fill-rule nav--
right nav-next nav-up nav-up-right nav-up-left:nav-prev nav-down nav-down-right nav-
down-left nav-left focusable font-family font=size font-style font-variant font-weight id
image-rendering line-increment Isr:rotation Isr:scale Isr:translation pointer-events
requiredExtensions requiredFeatures requiredFormats shape-rendering solid-color
solid-opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-
linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width systemLanguage
text-anchor text-rendering transform vector-effect viewport-fill viewport-fill-opacity
visibility x1 x2 xml:base xml:lang xml:space y1 y2

linedrGradient

audio-level class color.eolor-rendering display display-align fill fill-opacity fill-rule font-
family font-size font-style font-variant font-weight gradient-units id image-rendering
line-increment painter-events shape-rendering solid-color solid-opacity stop-color stop-
opacity stroke-stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-
miterlimit stroke-opacity stroke-width text-anchor text-rendering vector-effect viewport-
fill viewport-fill-opacity visibility x1 x2 xml:base xml:lang xml:space y1 y2

evllistener

id enabled delay event handler observer phase timeAttribute propagate defaultAction
target

metadata

class id xml:base xml:lang xml:space

mpath

Class id xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlink:type
xml:base xml:lang xml:space

audio-level class color color-rendering d display display-align fill fill-opacity fill-rule nav-
-right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-right nav-
down-left nav-left focusable font-family font-size font-style font-variant font-weight id

path

;I I IGHU'I CI1 IdUI ;I IU :;I IU';I TCITCTTTICT It :DI A utat;\u 1 =OI .aua:u :OI .tl (=1 IO:at;UI I patthl Iyth IJU;I ItUI =
events requiredExtensions requiredFeatures requiredFormats shape-rendering solid-
color solid-opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset
stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width
systemLanguage text-anchor text-rendering transform vector-effect viewport-fill
viewport-fill-opacity visibility xml:base xml:lang xml:space
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Element name

Attributes

polygon

audio-level class color color-rendering display display-align fill fill-opacity fill-rule nav--
right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-right nav-
down-left nav-left focusable font-family font-size font-style font-variant font-weight id
image-rendering line-increment Isr:rotation Isr:scale Isr:translation pointer-events
points requiredExtensions requiredFeatures requiredFormats shape-rendering solid-
color solid-opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset
stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width
systemLanguage text-anchor text-rendering transform vector-effect viewport-fill

viewnort-fill-onacitv visibilitv xml:base xml:lana xml:space
| el | el A 7 ~J 1~

polyline

audio-level class color color-rendering display display-align fill fill-opacity fill-rdle jnav--
right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-righf nav-
down-left nav-left focusable font-family font-size font-style font-variant foht-weight id
image-rendering line-increment Isr:rotation Isr:scale Isr:translation pointer-events
points requiredExtensions requiredFeatures requiredFormats shape-rendering splid-
color solid-opacity stop-color stop-opacity stroke stroke-dasharrdy stroke-dashoffset
stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width
systemLanguage text-anchor text-rendering transform vector-effect viewport-fill
viewport-fill-opacity visibility xml:base xml:lang xml:space

radialGradient

audio-level class color color-rendering cx cy display display-align fill fill-opacity fi|l-rule
font-family font-size font-style font-variant font-weight)gradient-units id image-rendering
line-increment pointer-events r shape-rendering-salid-color solid-opacity stop-color
stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-lingjoin
stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering vector-effect
viewport-fill viewport-fill-opacity visibility Xml:base xml:lang xml:space ’r

rect

audio-level class color color-rendering‘display display-align fill fill-opacity fill-rule jnav--
right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-righf nav-
down-left nav-left focusable font-family font-size font-style font-variant font-weight
height id image-rendering line-inéfement Isr:rotation Isr:scale Isr:translation poinfer-
events requiredExtensions requiredFeatures requiredFormats rx ry shape-rendefing
solid-color solid-opacity, stop-color stop-opacity stroke stroke-dasharray stroke-
dashoffset stroke-linecap-stroke-linejoin stroke-miterlimit stroke-opacity stroke-wjidth
systemLanguage text-anchor text-rendering transform vector-effect viewport-fill
viewport-fill-opacity.visibility width x xml:base xml:lang xml:space y

script

begin class enabléd externalResourcesRequired id type xlink:actuate xlink:arcrole
xlink:href xlinkJrole xlink:show xlink:title xlink:type xml:base xml:lang xml:space type

set

attributeName begin class dur enabled end fill id max min repeatCount repeatDyr
restart-io:xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlinkjtype
xml:base xml:lang xml:space

stop

audio-level class color color-rendering display display-align fill fill-opacity fill-rule [font-
family font-size font-style font-variant font-weight id image-rendering line-increment

offset pointer-events shape-rendering solid-color solid-opacity stop-color stop-opacity
stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-
miterlimit stroke-opacity stroke-width text-anchor text-rendering vector-effect vieywport-
fill viewport-fill-opacity visibility xml:base xml:lang xml:space

audio-level baseProfile class color color-rendering contentScriptType display display-
align externalResourcesRequired fill fill-opacity fill-rule font-family font-size font-gtyle

font variant font-weight height id image-rendering line-increment playbackOrder
nnnnnnnnn hat i alid loe

svg

|JUII ItUI UVUI ItO PrUOUI VUAOVUUtRGt;U ohapc LA IdUI LL Ia SIApoIrtutLTnmme OUIIU UUIUI \.Olid_
opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-
linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width
syncBehaviorDefault syncToleranceDefault text-anchor text-rendering timeLineBegin
vector-effect version viewBox viewport-fill viewport-fill-opacity visibility width xml:base
xml:lang xml:space zoomAndPan
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Element name Attributes

audio-level class color color-rendering display display-align
externalResourcesRequired fill fill-opacity fill-rule nav--right nav-next nav-up nav-up-
right nav-up-left nav-prev nav-down nav-down-right nav-down-left nav-left focusable
font-family font-size font-style font-variant font-weight id image-rendering line-
increment Isr:rotation Isr:scale Isr:translation pointer-events requiredExtensions
requiredFeatures requiredFormats shape-rendering solid-color solid-opacity stop-color
stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin
stroke-miterlimit stroke-opacity stroke-width systemLanguage text-anchor text-
rnnrlnring transform vector-effect \Iin\A/lr_\nrf-fiII \/in\Alpnrf-fiII-nlr_\aPth/ \Iieihilihj/ xml:base
xml:lang xml:space

audio-level color color-rendering display display-align editable fill fill-opacity fill-rule
nav--right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-right
nav-down-left nav-left focusable font-family font-size font-style font-variant font-weight
image-rendering line-increment Isr:rotation Isr:scale Isr:translation pointer-events

text requiredExtensions requiredFeatures requiredFormats rotate shape-rendering solid-
color solid-opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset
stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width
systemLanguage text-anchor text-rendering transform vector-effect viewport-fill
viewport-fill-opacity visibility x y

title class id xml:base xml:lang xml:space

audio-level class color color-rendering display display-align/fill fill-opacity fill-rule nav--
right nav-next nav-up nav-up-right nav-up-left nav-prev‘nav-down nav-down-right nav-
down-left nav-left focusable font-family font-size font-style font-variant font-weight id
image-rendering line-increment pointer-events requiredExtensions requiredFeatures
requiredFormats shape-rendering solid-color selid-opacity stop-color stop-opacity
stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-
miterlimit stroke-opacity stroke-width systeniLanguage text-anchor text-rendering
vector-effect viewport-fill viewport-fill-opacity visibility xml:base xml:lang xml:space
audio-level class color color-rendering-display display-align
externalResourcesRequired fill fillzopacity fill-rule nav--right nav-next nav-up nav-up-
right nav-up-left nav-prev nav-dewn nav-down-right nav-down-left nav-left focusable
font-family font-size font-styl€ font-variant font-weight id image-rendering line-
increment Isr:rotation Isr:scale Isr:translation overflow pointer-events

use requiredExtensions requiredFeatures requiredFormats shape-rendering solid-color
solid-opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-
linecap stroke-lingjoin stroke-miterlimit stroke-opacity stroke-width systemLanguage
text-anchor text=rendering transform vector-effect viewport-fill viewport-fill-opacity
visibility x xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlink:type
xml:base-xml:lang xml:space y

audio<evel begin display dur end externalResourcesRequired nav--right nav-next nav-
up nay-up-right nav-up-left nav-prev nav-down nav-down-right nav-down-left nav-left
fecusable height Isr:rotation Isr:scale Isr:syncReference Isr:translation overlay pointer-
ideo events repeatCount repeatDur requiredExtensions requiredFeatures requiredFormats
syncBehavior syncTolerance systemLanguage transform transformBehavior type
visibility width x xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title
xlink:type vy type

switch

span

7 Simple Aggregation Format (SAF)
7.1 Overview

The Simple Aggregation Format (SAF) defines the binary representation of a compound data stream
composed of different data elementary streams (ES) such as LASeR scene description, video, audio, image,
font, metadata streams. Data from these various data elementary streams results in one SAF stream by
multiplexing them for simple, efficient and synchronous delivery.
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To efficiently carry elementary data streams synchronously as one logical SAF stream, a basic entity to be
carried is defined as a SAF Access Unit (SAF AU), encapsulated into a basic entity for synchronization
defined as a SAF Packet, (SAF packet).

An XML syntax (normative) providing a readable representation of the SAF Binary Syntax (normative) is
defined and the schema for this syntax is provided in electronic attachement. The top element, SAFSession, is
only existing to provide an XML root element, and does not have a binary equivalent. A SAF session is the
logical entity grouping elementary streams used in the presentation.

. . . gn Py

[he timing model relies on clock references and time stamps to synchronize audio-visual datd conveyed by
SAF streams. The concept of a clock is used to convey the notion of time to a receiving terminals Timg stamps
bre used to indicate the precise time instants at which the receiving terminal decodes the SAFPacket.

Fach SAF Packet has an associated nominal composition time, the time at whichnitimust be available for
composition. The decoded data contained in a SAF Packet is not guaranteed to be>available for conjposition
before this time. Some SAF Packets may have a composition time stamp set t0.0; in that case the SAK Packet
s decoded and executed as soon as it is received. Otherwise the SAF Packets-are decoded and executed at
heir nominal composition time and in the receiving order. When a SAF Packet is received “late” accqrding to
he scene time, the SAF Packet is processed as soon as possible.

7.3 SAF Packet

The SAF Packet consists of a SAF packet header and a SAkK/packet payload. The SAF packet headef carries
he coded representation of the time stamps and associated-\information.

Here is a presentation of the architecture of the SAF®Packet in Figure 4
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Figure 4 — SAF Packet architecture
7.3.1 $yntax

class SAF Packet {
SAF _PacketHeader packetHeader;
byte [packetHeader.accessUnitLength] packetPayload;

7.3.2 Semantics
packetHeader - a SAF PacketHeader element as specified in 7.4.

packetPayload - a payload that contains an opaque payload at this level of the specification.
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7.4 SAF Packet Header

| class SAF PacketHeader {
bit (1) randomAccessPointFlag;
bit(15) AU sequenceNumber;

const bit(l) presenceOfDTS =

= o

const bit (1) presenceOfCTS =

bit (30) compositionTimeStamp;
uint (16) accessUnitLength;

y.4.2 Semantics

AU sequenceNumber - if present, successive access units shall either have the same sequence nymber or
he value be continuously incremented as a modulo counter.

randomAccessPointFlag — when set to one indicates that random accéss to the content of this elementary
stream is possible here.

CompositionTimeStamp — is @ composition time stamp. The composition time tc of the first composition
Linit resulting from this access unit is reconstructed from this cémposition time stamp according to the formula:

tc = (compositionTimeStamp/timeStampReseltition + K*2%*3/timeStampResolution)
where k is the number of times that the compositionTimeStamp counter has wrapped around. The|value of
his field from two different packets may be samej'if their st reamIDs are different. When the packet fonveys

h cacheUnit, this field specifies the validity peried in second.

For streams which would require a different decoding time stamp and composition time stamp, puch as
MPEG-4 Part 10 (AVC) streams, the.aécess units shall be provided in decoding order with composifion time
stamps, which means that time stamps may not be monotonically growing.

hccessUnitLength — is thelength in bytes of the SAF access unit conveyed in the SAF packet. The value
Df this field shall be at least 2. Values 0 and 1 are reserved for future ISO use.

7.5 SAF Access Unit

A\ SAF Access/UJnit consists of a two-byte header (SAF Header) and a byte-aligned payload (SAF Payload).

| &dass safAU {

bit (4) accessUnitType;
bit(12) streamID;
byte (8) [packetHeader.accessUnitLength-2] payload;

7.5.2 Semantics

accessUnitType - an indication about the type of the payload. Detailed values of accessUnitType and
the data corresponding to each type are defined in Table 8
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Table 8 — accessUnitType values and corresponding data in the payload

Value Type of access unit payload Data in payload

0x00 Reserved -

0x01 StreamHeader A SimpleDecoderConfigDescriptor

0x02 StreamHeader (permanent®) A SimpleDecoderConfigDescriptor

0x03 EndofStream (no data)

0x04 AccessUnit An Access Unit

0x05 EndOfSAFSession (no data)

0xX06 CacheUnit A cache object

0x07 RemoteStreamHeader An url and a SimpleDecoderConfigDescriptor

0x08 |~ OxOF | Reserved -

@ “permgnent” indicates that the payloads of the SAF access units of this stream shall be stored beyond the life of the curtent s¢ene for
a duratign stored in the compositionTimeStamp of this SAF Packet.

strean{ID - the reference of the media stream this AU belongs to.

paylodd - the data part of the access unit. The size of the payload is signalled-by.the accessUnitLength
field in the packet header as specified in 7.4. The type of data in this field is varied by accessUnitType ag
defined jn Table 8.

For values of safAU.accessUnitType that refer to StreamHeéader, the payload shall convey 3
SimpleJecoderConfigDescriptor whose syntax and semantics is speeified in 7.6.

For valdes of safAU.accessUnitType that refer to LASeR scene unit or cache unit, the payload shal
convey B scene unit or cache unit which syntax and semanti€s are specified in this clause.

For valdes of safAU.accessUnitType that refer tedn access unit, the payload shall convey an access
unit for $pecific media whose syntax and semantics.is opaque to this standard.

7.6 SjmpleDecoderConfigDescriptor

E class SlimpleDecoderConfigDescriptor J{

bit|8) objectTypeIndication,;

bit|8) streamType;

bit|24) timeStampRespltdtion;

bit|16) bufferSizeDBh

if| (streamType(==N0xFF && objectTypelIndication == 0xFF) {

bit (16)\mimeTypeLength,
byte mimeType [mimeTypeLength] ;

SimpleDecoderSpecificInfo decSpecificInfo[0 .. 1];

7.6.2 Semantics

The SimpleDecoderConfigDescriptor provides information about the decoder type and the required
decoder resources needed for the associated media stream. This is needed at the receiving terminal to
determine whether it is able to decode the media stream. A stream type identifies the category of the stream
while the optional decoder specific information descriptor contains stream specific information for the set up of
the decoder in a stream specific format that is opaque to this layer.

38 © ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=1b5e25025e8de8d88cdbcc08740ea62d

ISO/IEC 14496-20:2006(E)

objectTypeIndication — an indication of the object or scene description type that needs to be supported
by the decoder for this elementary stream as per the table on objectTypelndication of ISO/IEC 14496-1. ISO-
defined as well as registered object type indications can be found at www.mp4ra.org, web site of the MPEG-4

Registration Authority.
streamType — conveys the type of this elementary stream as per the streamType table of ISO/IEC 1

buffersSizeDB —is the size of the decoding buffer for this media stream in byte.

4496-1.

subclause 7.7.

nimeTypeLength — an unsigned integer indicating the size of mimeType in bytes.

nimeType — conveys the MIME Type of the stream as defined in [RFC 2045] encoded in UTF-8.
FimeStampResolution — is the resolution of the time stamps in clock ticks per second.

y.7 SimpleDecoderSpecificinfo

he decoder specific information constitutes an opaque container with information for a specifi

Bnd objectTypeIndication.

semantics of decoder specific information is defined inteach standard.

For values of objectTypelIndication that refer to streams complying with LASeR scene descrip
lecoder specific information shall carry a LASER header as defined in 6.5.

/.8 RemoteStreamHeader

E class RemoteStreamHeader f
bit (8) objectTypelIndication;
bit (8) streamTypes
bit (24) timeStampRésolution;
bit(16) buffenSizeDB;
if (strdamType == 0xFF && objectTypelIndication == 0xFF) {
b1t (16) mimeTypeLength;
yte mimeType [mimeTypeLength];
Y
bit(16) urlLength;
byte url[urllLength];

HecSpecificInfo[] — an array of zero or one decoder specific information classes as spegified in

C media

ecoder. The existence and semantics of decoder specific information depends on the values of strepmType

-or values of objectTypeIndication that refer to stteams complying with media standard the synptax and

lion, the

SimpleDecoderSpecificInfo decSpecificInfo[0 .. 1];

______________________________________________________________________________________________________________________

7.8.2 Semantics

__________

The RemoteStreamHeader appears as payload of all SAF Access Units whose safAU.accessUnitType
value is 0x07. The RemoteStreamHeader is a simple extension of the

SimpleDecoderConfigDescriptor, with the addition of an url
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object
by the d

TypelIndication — an indication of the object or scene description type that needs to be supported
ecoder for this elementary stream as per the table on objectTypelndication of ISO/IEC 14496-1.

streamType — conveys the type of this elementary stream as per the streamType table of ISO/IEC 14496-1.

bufferSizeDB —is the size of the decoding buffer for this media stream in byte.

urlLength —is the size of the url in byte.

url —is

decSpd
subclau

mimeTy

mimeTy

timeSt

79 C

A cache
andac

a UTF-8 string carrying the url of the media access units.

cificInfo[] — an array of zero or one decoder specific information classes as specified in
se 7.7.

peLength —an unsigned integer indicating the size of mimeType in bytes.

pe — conveys the MIME Type of the stream as defined in [RFC 2045] encoded(inn UTF-8.
ampResolution — is the resolution of the time stamps in clock ticks per'second.

ache Unit

object is the payload of a cacheUnit packet and conveys aurl'and data. If a terminal requests a url

bche unit matching the requested url is already present inthe terminal, then the terminal may directly

load thg corresponding data, without requesting the data referred’to by this url from the server. A cache uni
can be permanent and stored in memory as soon as it is retrieved. A cache object is not expired during thq
period |defined by its receiving time and its receiving time plus the time specified in the
compoglitionTimeStamp field of packet header expressed in seconds. After the end time, the cache objec
is expirgd and its SAF content cannot be executed.\The streamID field of the SAF Packet is ignored for 2
cacheUpit.
7.9.1 $yntax
\ class ca§heUnit {
bit (1)|replace;
bit (1) |permanent;
bit(6)|reserved = 0;
unit (1p) urlLength;
byte (uflLength) url;
byte[pgcketHeader.acgessUnitLength-urllLength-5] payload; // 5 is 3 bytes above and 2 in the AU header
.
7.9.2 $emantics
replaceé — I true, this cacheUnit replaces any previous cacheUnit for the same url; if 1alse, this cacheUnit 1S

appended to any previous cacheUnit with the same url.

perman

ent - if true, the cacheUnit shall be kept, if the terminal has enough resources, after the end of the

application for a duration stored in the compositionTimeStamp of this SAF Packet.

urlLen

url -

gth - anunsigned integer indicating the size of url in bytes.

the url of the presentation conveyed in a payload. This url shall not include a protocol. Example:

“www.acme.com/service/bar.jpg”

40
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payload - the data, in a format opaque to this specification. The size of this field is signaled by the
accessUnitLength field in SL packet header. The payload data shall replace the stored presentation
referenced by the url of this cache unit when the safAU.accessUnitType is 0x06. Otherwise, the payload

data shall be appended to the existing presentation.

7.10 EndOfStream

The endOfStream unit signals the end of an elementary stream defined in this SAF session. Once this unit is

received, all further SAF Packets for this stream shall be ignored.

An elementary stream is defined in the SAF session upon reception of a StreamHeade
RemoteStreamHeader unit, and until an endOfStream unit is received.

/.11 EndOfSAFSession
The endOfSAFSession unit signals the end of the SAF session.

Dnce this unit is received, all SAF Packets for this session shall be ignored.

B Profiles

8.1 Overview
The LASeR mini and full profiles are defined in the SceneGraph dimension of MPEG-4 Systems profile
B.2 LASeR mini

8.2.1 Applications

Rich-media services on mid- and lower-end-embedded devices.

B.2.2 List of Tools/Functionalities

B.2.2.1 video element

he attribute transformBehavior shall be restricted to values “pinned | pinned90 | pinned180 | pinned
he attribute overlay shall be restricted to values “top” or “fullscreen”.

B.2.2.2  stroking

he attfibutes stroke-linecap and stroke-linejoin are restricted to the value “butt” and “miter” respect

[heattributes stroke-miterlimit, stroke-dasharray and stroke-dashoffset are forbidden.

8.2.2.3 animatable attributes
The following attributes are not animatable:

o the CTM scale of an object painted with a gradient with gradientUnits="objectBoundingBox”.

o the width and height of a rect painted with a gradient with gradientUnits="objectBoundingBox”

r or a

P70,

vely.

e the viewBox, width or height of a scene where a gradient has gradientUnits="userSpaceOnUse”.

e in general, any animation that requires the recomputation of a gradient at each frame.
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8.2.2.4

inheritance

Attributes with a possible value of “inherit” are only allowed on objects which use their value directly, not on
objects that pass the value to their children. The “inherit” value is forbidden.

NOTE

this restriction will be implemented in a schema that will be used for validation of the profile.

Hints such as *-rendering are only allowed on the root svg.

pointer- ayvents is ﬁh|\ll allowed on the root svg
8.2.2.5 | animation
For elements set, animate, animateColor, animateTransform and animateMotion, the following restrictions
apply:
- [the value of the attribute fill is restricted to “freeze”,
- [the value of the attribute additive is restricted to “replace”,
- |either attribute from or values must be specified.
8.2.2.6 | xlink and xml
Attributgs xml:base, xml:lang, xml:space, xlink:title, xlink:type, xlinkifole; xlink:arcrole, xlink:actuate ang
xlink:show are forbidden.
8.2.3 Comparison with existing profiles and object types
This is g subset of LASeR full.
8.2.4 Profile definition
This taljle defines the allowed elements in the profile and the list of their possible attributes, possibly with
restrictigns when listed in bold.
Elemen{ name Attributes
a id externalResourcesRequired display visibility requiredFeatures requiredExtensions systemLanguage
requiredFormats Isr:rotation‘lsr:scale Isr:translation transform xlink:href
. id enabled begin end dur repeatCount repeatDur restart attributeName fill="freeze” to xlink:href from by values
animpte . : e o »
calcMode keyTimes, keySplines additive="replace” accumulate
animatdColor id enabled begin_end dur repeatCount repeatDur restart attributeName fill="freeze”to xlink:href from by values
calcMode keyTimes keySplines additive="replace” accumulate
animateMotion id path keyPoints rotate enabled begin end dur repeatCount repeatDur restart fill="freeze” to xlink:href from by
values,calcMode keyTimes keySplines additive="replace” accumulate
nimateThansform id typedenabled begin end dur repeatCount repeatDur restart attributeName fill="freeze”to xlink:href from by values
calcMode keyTimes keySplines additive="replace” accumulate
| id\externalResourcesRequired begin end clipBegin clipEnd repeatCount repeatDur syncBehavior syncTolerance
audio ! . ) ) . L
audio-level syncReference requiredFeatures requiredExtensions systemLanguage requiredFormats xlink:href
cirde id cx cy r display fill fill-opacity fill-rule stroke stroke-opacity stroke-width visibility requiredFeatures
requiredExtensions systemLanguage requiredFormats Isr:rotation Isr:scale Isr:translation transform
defs id
desc id
ellipse id rx ry cx cy display fill fill-opacity fill-rule stroke stroke-opacity stroke-width visibility requiredFeatures
requiredExtensions systemLanguage requiredFormats Isr:rotation Isr:scale Isr:translation transform
. . id externalResourcesRequired width height x y viewport-fill viewport-fill-opacity display visibility requiredFeatures
foreignObject . . .
requiredExtensions systemLanguage requiredFormats
id externalResourcesRequired choice size display visibility requiredFeatures requiredExtensions systemLanguage
9 requiredFormats Isr:rotation Isr:scale Isr:translation transform
id externalResourcesRequired width height x y transformBehavior(no geometric) opacity display visibility
image requiredFeatures requiredExtensions systemLanguage requiredFormats Isr:rotation Isr:scale Isr:translation
transform xlink:href
line id x1 y1 x2 y2 display stroke stroke-opacity stroke-width visibility requiredFeatures requiredExtensions
systemLanguage requiredFormats Isr:rotation Isr:scale Isr:translation transform
linearGradient id gradient-units x1 x2 y1 y2 display visibility
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Element name Attributes
ev:listener id enabled delay event observer timeAttribute handler propagate defaultAction target
metadata id
mpath id xlink:href
ath id d display fill fill-opacity fill-rule stroke stroke-opacity stroke-width visibility requiredFeatures requiredExtensions
P systemLanguage requiredFormats Isr:rotation Isr:scale Isr:translation transform
id points display fill fill-opacity fill-rule stroke stroke-opacity stroke-width visibility requiredFeatures
polygon ; d ) ) } . . .
requiredExtensions systemLanguage requiredFormats Isr:rotation Isr:scale Isr:translation transform
polyline id points display fill fill-opacity fill-rule stroke stroke-opacity stroke-width visibility requiredFeatures

requiredExtensions systemLanguage requiredFormats Isr:rotation Isr:scale Isr:translation transform

radialGradient

id gradient-units cx cy r display visibility

id width h

jures

rect requiredExtensions systemLanguage requiredFormats rotation scale translation transform
script externalResourcesRequired id begin type enabled
set id enabled begin end dur repeatCount repeatDur restart attributeName fill="freeze” to xlink:href
stop id offset display stop-color stop-opacity visibility
id externalResourcesRequired width(not animatable if gradient with gradientUnits="userSpaceOnUseTY)
height(not animatable if gradient with gradientUnits="userSpaceOnUse”) viewBox(not,animatable if]
svg gradient with gradientUnits="userSpaceOnUse”) preserveAspectRatio zoomAndPan-viewport-fill viewpgrt-fill-
opacity syncBehavior syncBehaviorDefault syncTolerance syncToleranceDefault display pointer-events visipility
color-rendering shape-rendering image-rendering text-rendering
switch id externalResourcesRequired display visibility requiredFeatures requiredExtensions systemLanguage
requiredFormats
id display display-align fill fill-opacity fill-rule font-family font-size font-style-font-weight line-increment strokg stroke-
text opacity stroke-width text-anchor visibility requiredFeatures requiredExtensiohs systemLanguage requiredFgrmats
editable x y Isr:rotation Isr:scale Isr:translation transform
title id
tspan id display fill fill-opacity fill-rule font-family font-size font-style font-weight line-increment stroke stroke-opacity stroke-
width text-anchor visibility requiredFeatures requiredExtensions 'systemLanguage requiredFormats
use id externalResourcesRequired overflow x y display visibility.requiredFeatures requiredExtensions systemLanguage
requiredFormats Isr:rotation Isr:scale Isr:translation transform xlink:href
id externalResourcesRequired begin end clipBegin clipEnd repeatCount repeatDur syncBehavior
video syncBehaviorDefault syncTolerance syncToleranceBefault audio-level syncReference requiredFeatures "

requiredExtensions systemLanguage requiredFormats xlink:href width height x y overlay="top | fullscreen
transformBehavior(no geometric) Isr:rotation(Isr:scale Isr:translation transform

B.2.5 Level definitions

| evel 0: no restriction.

B.3 LASeR full

8.3.1 Applications

Advanced rich-media services on higher end embedded devices.
B.3.2 List of Tools/Functionalities

[his is the compléte profile.

B.3.3 Coemparison with existing profiles and object types

[his profile is a superset of LASeR mini.

8.3.4 Profile definition

Table 7 defines the allowed elements in the profile and the list of their possible attributes.

8.3.5 Level definitions

Level 0: no restriction.
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9 Compatibility of SAF Packet

This clause is informative.

The Packet defined in subclause 7.3 is compatible with the SL Packet defined in ISO/IEC 14496-1:2004 with
the predefined configuration defined in Table 9.

Table 9 — Detailed SLConfigDescriptor values for predefined=0x03

fields in SLConfigDescriptor predefined value

useAccessUnitStartFlag 0
useAccessUnitEndFlag 0
useRandomAccessPointFlag 1
useTimeStampsFlag 1

timeStampResolution 1000
timeStampLength 30

AU length 16
degradationPriorityLength 0
AU segNumLength 15

useAcdessUnitStartFlag — indicates that the accessUnitStartFlagtis present in each packet heade
of this elementary stream.

useAcdessUnitEndFlag — indicates that the accessUnitEndF¥ag is present in each packet header of
this elermentary stream.

useRandomAccessPointFlag - indicates that the RandemAccessPointFlag is present in each packe
header of this elementary stream.

useTinfeStampsFlag: indicates that time stamps are used for synchronisation of this media stream. They
are conyeyed in the packet headers. Generally it is‘possible for video to have different values of decoding time
and conpposition time in general, but it shall be assumed that decoding time is same with composition time fo

SAF stream. Therefore, compositionTimeStamp shall only be presented in the packet header for SAR
stream.

timeStlampResolution — is theresolution of the time stamps in clock ticks per second.
timeStlampLength — is thellength of the time stamp fields in packet headers.
AU Lerfgth —is the length of the accessUnitLength fields in packet headers for this media stream.

degradationPxiorityLength — is the length of the degradationPriority field in packet headers fo
this medlia stream.

] nockat haodAars £y +hid
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elementary stream.
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10 Carriage of LASeR and SAF
10.1 Storage of LASeR in MP4 files

10.1.1 LASeR Track Structure

In the terminology of the ISO Base Media File Format specification, LASeR tracks are scene tracks. They
therefore use:

a) a handler_type of ‘sdsm’ in the HandlerBox;
b) avideo media header ‘vmhd’;
c) and, as defined below, a derivative of the SampleEntry.

An access unit that starts with a ‘replace scene’ or ‘refresh scene’ command is a Sync(Sample, and is|marked
bs such in the sync sample table. ‘Refresh scene’ commands may be placed into & 'switch pictures’ track as
jefined in the AVC file format, as they are logically equivalent to AVC Sl pictures.“The use of shadow sync is
Heprecated, having been superseded by the new switch pictures facility.

he timescale for the LASeR stream should be suitably chosen to achi€ve‘the desired accuracy of fiming of
Bccess units.

10.1.2 Resources

A\ LASeR track may contain a meta-data atom (‘meta’) with resources in it. Those resources ‘shadow| data in
he same directory as the ISO file itself came from.

f there is no primary meta-data, then the handlery type in the handler box of the meta-data should be set to
he code ‘null’.

t is also permitted to store a single access unit of LASeR as the primary item in a meta-box. In that gase, the
handler type is setto ‘1srl’. The actual LASeR access unit is stored in a binary XML box inside the
meta box, or is referenced as the primary item. In this case (there is a ‘static’ LASeR scene as the|primary
tem) the meta-box may be at file-level.” Otherwise, if it is used as to store resources for the LASeR scene, the
meta-box would be stored within the"'LASeR track.

tems within the meta-box( can be referred to using the URL forms documented in subclause 844.7 of
ISO/IEC 14496-12]. If alURL form for tracks within the same ‘moov’ atom as the LASeR track is heeded,
he fragment syntax “#tracklD=<n>" where <n> is the desired track identifier, may be used.

10.1.3 Composition

| ASeR trackS in an ISO file that has other audio or video tracks are composed with those trachs. The
composition falls into two classes: temporal composition, and audio and visual composition.

\s-defined in ISO/IEC 14496-14, the default behavior is that time-parallel tracks (streams) in ISO-farpily files
have their fime-lines ‘locked together’ unless ‘sync’ tfrack references are used Therefare an ISQ file Wwith two
(or more) tracks, one of which is a LASeR track, and no ‘sync’ references, has the timelines of those tracks
synchronized. The LASeR scene cannot set the time of those other tracks independently of the time of the
LASeR track. If this is not desired, an embedded stream (or ISO container) should be used or the time-lines
‘unlocked’ by using ‘sync’ track references.

The visual and audio composition of the other tracks may be defined by the LASeR stream. If the LASeR
stream does not reference those tracks, then the audio/visual composition of those tracks with the LASeR
stream or with each other is not defined by this specification. LASeR refers to these tracks by streamID,
which is the same as the TrackID in ISO family files.
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10.1.4 LASeR Stream Definition

This subclause defines the sample entry and sample format for LASeR video elementary streams.

10.1.5 Sample description name and format

10.1.6 Definition

Box Types: ‘Isr1’, ‘IsrC’, ‘m4ds’, btrt’

Contain
Mandat
Quantity

An LAS

Header].

An optid
of the L
when ug

Multiple
indicate

10.1.7 §

//

class
LAS
}

class
ung
ung
ung

class
Degd

class

er: - Sample Table Box (‘stbl’)
bry:  The Isr1 box is mandatory
:One or more sample entries may be present

ER sample entry shall contain an LASeR Configuration Box, as defined below. This includes a Lasex

nal MPEG4BitRateBox may be present in the LASeR sample entry to signal the bit rate information
ASeR stream. Extension descriptors that should be inserted into the Elementary Stream Descriptor|
ed in MPEG-4, may also be present (These two boxes are identical to thoseinASO/IEC 14496-15.).

sample descriptions may be used, as permitted by the ISO Base Media File Format specification, tq
sections that use different configurations.

Byntax

[Visual Sequences
LASeRConfigurationBox extends Box (‘'lsrC’) {
eRHeader () LSRHdAr;

MPEG4BitRateBox extends Box (‘bt#g’) {
igned int (32) bufferSizeDB;

igned int (32) maxBitrate;

igned int (32) avgBitrate;

MPEG4ExtensionDescriptorsBox extends Box(‘m4ds’)
criptor Descr[0 ..\255];

LASeRSampleEntry () extends SampleEntry (‘lsrl’)

LAYeRConfigurationBox config;
MPHG4BitRateBox () ; // optional
MPHG4ExtensSionDescriptorsBox (); // optional
}
10.1.8 $emantics
Descr is a descriptor which should be placed in the ElementaryStreamDescriptor when this stream

buf

is used in an MPEG-4 systems context. This does not include SLConfigDescriptor or
DecoderConfigDescriptor, but includes the other descriptors in order to be placed after the
SLConfigDescriptor.

ferSizeDB gives the size of the decoding buffer for the elementary stream in bytes

maxBitrate gives the maximum rate in bits/second over any window of one second

avgBitrate gives the average rate in bits/second over the entire presentation
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10.1.9 Sample Format

An LASeR sample is an LASeR access unit.

10.2 Carriage of SAF Streams over HTTP

SAF streams can be carried over HTTP with the content type: "application/saf" (for generic SAF) or
"application/saf+laser” (for SAF including a LASeR scene)

0.3 Carriage of SAF Streams over RTP
RFC 3640 shall be used to define the mapping of SAF information to RTP information.
Mapping of SAF_packet headers to RTP payload format is illustrated in Figure 5. Since \/RFC 364 allows
bggregation of SL packets, CTS-delta may be present if several SAF_packets are carried-by one RTP [packet.
SAF SL Packet Header SAF SL Packet Paylfad
Sle2lz13|81|32
= st n ] ol
vl | 88|22
JHHERHE
=[] |8|%
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Z
g g o
= a *l ol Q8 a
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&
RTP Header Al Header Auxiliary Header AU Data
Figure 5 — Mapping of SAF_SL_packet to RTP payload format in RFC 3640

10.4 Carriage of SAF Streams over MPEG-2 Systems

As all SAF information is defined in terms reusing MPEG-4 Sync Layer definitions, the mapping of SL to
MPEG-2 Systems shall be used to transport SAF information over MPEG-2 Systems.

11 Electronic Attachments

Even if some of the schemas below are marked normative, the text of the specification has precedence over
the schemas.
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The electronic attachments to this specification are:

— LASeRML/saf1.xsd: (normative) documents the syntax of an XML equivalent to the SAF binary syntax for
use in LASeR conformance and reference software activities

— LASeRML/laser-datatypes1.xsd: (normative) documents all datatypes used in the other schemas

— LASeRML/laser1.xsd: (normative) documents the XML syntax of LASeR Commands for use in LASeR
conformance and reference software activities

— LA$eRML/xml.xsd:  (informative) copy of the W3C XML schema for XML Basg
(http://www.w3.0org/TR/xmlbase/), which is referenced by the other schemas and is proyided here fo
corjvenience

— LA$eRML/xlink.xsd: (informative) copy of the W3C XML schema for Xlink (http://www.w3.org/TR/xlink/)
whigh is referenced by the other schemas and is provided here for convenience

— LA$eRML/ev.xsd: (informative) copy of the W3C XML schema for the~listener element, which is
referenced by the other schemas and is provided here for convenience

— intgrmediateXML/sdl.txt: (normative) documented in the next subclausé

12 Binpary Syntax for the LASeR Encoding
12.1 Dpcoding Process

12.1.1 Introduction
The deg¢oding process is described in SDL [ISOAEC 14496-1]. This subclause describes the semantics of
global decoding variables and the representation of types. The entry points are the classes LASeRHeader ang
LASeRUnit.

NOTE 1 A decoder compliant with ISONEC 23001-1 will decode the syntax as specified in this clause when the
configurgtion according to clause 14 is used.

NOTE 2| “enumeration” is a syhtax extension over SDL. The syntax of “enumeration” is:
e [the keyword enunieration

e [an optional descriptive string
e |a set of enumneration values, whose encoding is a zero-based integer representing their rank in the list

12.1.2 Data types

Colors n ay be rnnrncnnfnd as-indices into-a color nalnﬂn The color nnlnffn is sent mnr\n\lmcn atthe hnnmnmr

of each access umt within the class coIorImtlallsatlon The variable coIorIndex is a count of all received colors
colorindexBits represents the optimal number of bits used to encode a color index.

In each *Initialisation section, table are filled (such as red[], green[] and blue[] for colorlnitialisation) and a
*Index is used (such as colorindex for colorlnitialisation). When the value of resetEncodingContext in
LASeRUnitHeader is true, then the tables are reset to empty and the *Index is reset to -1.

Font names may be represented as indices into a font table. The font table is sent piecewise at the beginning

of each access unit, within the class fontlnitialisation. The variable fontindex is a count of all received font
names. fontindexBits represents the optimal number of bits used to encode a font index.
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vluimsbfX is a variable length code unsigned integer, most significant bit first. The first n bits (Ext) which are 1
except of the n-th bit which is 0, indicate that the integer is encoded by n*(X-1) bits.
An example for X = 5 is shown in Figure 6.

Ext bits unsigned integer represented by 12 bits
4+—r <« >
1 1 0 :-MSB Bit 1 Bit2 Bit3::-Bit4 Bit5 Bit 6 Bit7:| Bit8 Bit9 Bit10 Bitll !
| o e L oo e e e e o e o mm o= o oo e e e e e e e mm mm mm Em o= o

Figure 6 — Example for the vluimsbf5 data type

n attr_custom_0to1float, a floating point number between 0 and 1 is quantified linearly on:8-bits, between
Dx0 and 0x255.

n matrix, the first two lines of a 3x3 transformation matrix are represented:

XX Xy Xz
yX yy yX
0 0 1

The numbers xx, xy, yx and yy are represented as fixed point numbers with 8 bits of fractional part.

n attr_custom_coordinate and attr_custom_pointSequence, the actual floating point coordinate ¢ is
reconstructed from the syntax element uint(x) coord through<he following equation:

if the highest bit of coord is set, ¢ = coord — 2, otherwise ¢ = coord
cis divided by 2"esemtion

resolution and coordBits are conveyed in the LASeRHeader. The encoding of preserveAspectRati¢ is:
e 2 bits for x (Min=1, Mid=2, Max=3),
e 2 bits for y (Min=1, Mid=2, Max=3)

e 1 bit for meet (0) or slice (1)

All time values are encoded in ticks: the tick for clipBegin and clipEnd is a 1000" of a second, and is| defined
by LASeRHeader.timeResalution for all other time fields.

n attr_custom_anyURI) a URL will be encoded as a string, unless it is a data: URL, in which case the header
bf the URL is encoded)as a string, and the resource part shall be conveyed in the byte[len] data.

The functionAog2sup(), used in *Initialisation, represents the number of bits necessary to repregent the
humber passed as parameter, which is the ceiling of the logarithm of base 2 of the parameter plus oneg|

12.1,3Carriage of private data

ASeR allows for the carriage of private data. Private data may be skipped by a decoder compliant with this
specification. ~The coding elements privateAnyXMLElement, privateElement,  privateChildren,
privateAnyXMLAttribute and privateAttribute are designed to carry private data. The entry points are
privateAnyXMLElement and privateAnyXMLAttribute. These elements refer to configuration information
defined in privateDataldentifierlnitialisation and  anyXMLlInitialisation. The coding elements
privateOpaqueElement and privateOpaqueAttribute are designed to carry opaque private data.

LASeR allows for several encodings for private data. Table 10 shows the code points for private data

encoding. In opaque mode, the value privateDataldentifierlndex should be used to discriminate the “owner” of
the data.
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Table 10 — Code points for private data encoding

codePoint | privateDataContainer extConfiguration
defines encoding defines configuration for
0 anyXML as defined in ... not used
1 opaque binary data opaque binary data
2 reserved for future use with ISO/IEC 23001-1 | reserved for future use with ISO/IEC 23001-1
3-7 reserved for ISO use reserved for ISO use
8-15 to be defined by RA to be defined by RA

ag private binary data within privateOpaqueElement
be used as name space urn within privateElement, privateAttribute and privateAnyXMLAttribute.

In anyXMLInitialisation, element and attribute names are declared, for use in the @nyXML modsd
(privatePataType == 0) of privateElement, privateAttribute and privateAnyXMLAttribute. Each name consists
in an optional index into the private data identifier table, pointing at a URN, followed by ‘a,’string for the local
part of the name. For each element name, a set of attribute names is stored. The fifstyelement name is lef

empty, and the corresponding set of attribute names is used to convey private atfributes placed on LASeR
elements, or with a name space different from their host private element.
12.1.4 Animations and updates

In attr] custom_animatedValue, attr_custom_animatedValues_‘and attr_custom_updateValue, the
meaning of escapeFlag and escapeEnum is the following. In the.case where an attribute can have either 2
range of values, or some enumerated values, escapeFlag is set\when the encoded value is an enumerateg
value rgther than the usual range, and escapeEnum holds that-enumerated value. This is the case for any
attributg which is a property and which may have the valug inherit’, for the attribute choice which may have
‘none’, ‘tlip’ and ‘delta’, for the time-related attributes which"may have ‘indefinite’ and ‘media’, for the attribute
rotate which may have ‘auto’ and ‘auto-reverse’ for sync-related attributes which may have ‘default’, for the
attributg line-increment which may have ‘auto’ and “inherit’ and for future focus-related attributes which may
have ‘ayto’ and ‘self’. The enumeration value to use for escapeEnum is to be found in the normal encoding of
the attribute in question, e.g. for choice, the enumeration to use can be found in the class typ_choiceType. Fo
animated properties, any value can be used\fer'escapeEnum, as the only encodable value is ‘inherit’.

The kel values of animations are tencoded in a small number of types defined in Table 11. Thg
corresppndance of attribute to encoded type is defined in Table 12.

Table.11 — Types for encoded key values of animations

Type Encoded value
ANIMTYPE_string
ANIMTYPE _float
ANIMTYPE_path
ANIMTYPE_pointSeq
ANIMTYPE_fraction
ANIMTYPE_ color
ANIMTYPE_enum
ANIMTYPE ints
ANIMTYPE _floats
ANIMTYPE_ point
ANIMTYPE _id
ANIMTYPE_ font
ANIMTYPE_uri

ol alo|o|N|o|u| s w|v = o

50 © ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=1b5e25025e8de8d88cdbcc08740ea62d

ISO/IEC 14496-20:2006(E)

Table 12 — Attribute to encoded type correspondance

Attribute name Encoded type for animation Attribute name Encoded type for animation
audio-level ANIMTYPE_fraction r ANIMTYPE _float
choice ANIMTYPE_enum rotate ANIMTYPE _float
color ANIMTYPE_ color rx ANIMTYPE _float
color-rendering ANIMTYPE_enum ry ANIMTYPE _float
cX ANIMTYPE _float shape-rendering ANIMTYPE_enum
cy ANIMTYPE_float size ANIMTYPE_ point
d ANIMTYPE path stop-color ANIMTYPE_color
display ANIMTYPE_enum stop-opacity ANIMTYPE _fractipn
display-align ANIMTYPE_enum stroke ANIMTYPE-color
editable ANIMTYPE_enum stroke-dasharray ANIMTYPE floats
fill ANIMTYPE_ color stroke-dashoffset ANIMTYPE_floaf
fill-opacity ANIMTYPE _fraction stroke-linecap ANIMIYPE_enum
fill-rule ANIMTYPE_enum stroke-lingjoin ANIMTYPE_enum
nav-right ANIMTYPE id stroke-miterlimit ANIMTYPE _floa}
nav-up ANIMTYPE id stroke-opacity ANIMTYPE _fractipn
nav-up-right ANIMTYPE _id stroke-width ANIMTYPE _floa}
nav-up-left ANIMTYPE _id target ANIMTYPE_strin
nav-down ANIMTYPE _id text-anchor ANIMTYPE_enum
nav-down-right ANIMTYPE_id transform ANIMTYPE_floats
nav-down-left ANIMTYPE _id type ANIMTYPE_enur
nav-left ANIMTYPE id vector-effect ANIMTYPE_enum
focusable ANIMTYPE id viewBox ANIMTYPE _floats
font-family ANIMTYPE_ font viewport-fill ANIMTYPE_color
font-size ANIMTYPE_float viewport-fill-opacity ANIMTYPE_fractipn
font-style ANIMTYPE_enum visibility ANIMTYPE_enum
font-weight ANIMTYPE_enum width ANIMTYPE_floa}
gradientUnits ANIMTYPE_enum X ANIMTYPE_roal
height ANIMTYPE_float x1 ANIMTYPE _floa}
image-rendering ANIMTYPE _enum X2 ANIMTYPE _floa}
opacity ANIMTYPE “fraction xlink:href ANIMTYPE_uri
pathLength ANIMTYPE_float y ANIMTYPE_floa}
pointer-events ANIMTYPE ints y1 ANIMTYPE_roal
points ANIMTYPE_pointSeq y2 ANIMTYPE _floa}
preserveAspectRatio ANIMTYPE enum

12.1.5 Encoding of’enumerations
Code points asSogiated with the following SDL structures:

e thebit field ‘AttributeName’ in class ‘attr_AttributeName’
e _<the variable ‘attributelndex’ in class ‘attr_custom_updateValue’
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The third column is informative and gives the originating specification.

ggl(:ﬁ Attribute Name Specification ggl(:ﬁ Attribute Name Specification
0 accumulate SVG 1.1 47 mediaTime SVG 1.1
1 additive SVG 1.1 48 nav-down SVG 1.1
2 append LASeR 49 nav-down-left SVG 1.1
3 attributeName SVG 1.1 50 nav-down-right SVG 1.1
4 audio-level SVG Tiny 1.2 51 nav-left SVG 1.1
5 bandwidth SMIL 2.0 52 nav-next SVG 1.1
6 begin SVG 1.1 53 nav-prev SVG Tiay 12
7 by SVG 1.1 54 nav-right SVG Tiny 1.2
8 calcMode SVG 1.1 55 nav-up SVG Tiny 1.2
9 children LASeR 56 nav-up-left SMIL 2.0
10 choice LASeR 57 nav-up-right SMIL 2.0
11 color SVG 1.1 58 observer XML Events
12 color-rendering SVG 1.1 59 offset SVG 1.1
13 CX SVG 1.1 60 opaeity SVG 1.1
14 cy SVG 1.1 61 overflow SVG 1.1
15 d SVG 1.1 62 overlay SVG Tiny 1.2
16 delay LASeR 63 path SVG 1.1
17 display SVG 1.1 64 pathLength SVG 1.1
18 display-align SVG Tiny 1.2 65 pointer-events SVG 1.1
19 dur SVG 1.1 66 points SVG 1.1
20 editable SVG Tiny 1.2 67 preserveAspectRatio SVG 1.1
21 enabled LASeR 68 r SVG 1.1
22 end SVG 1.1 69 repeatCount SVG 1.1
23 event XML Events 70 repeatDur SVG 1.1
24 externalResourcesRequired SVG 1.1 71 requiredExtensions SVG 1.1
25 fill SVG11 72 requiredFeatures SVG 1.1
26 fill-opacity SVGTiny 1.2 73 requiredFormats SVG 1.1
27 fill-rule SVG 1.1 74 restart SVG 1.1
28 focusable SVG Tiny 1.2 75 rotate SVG 1.1
29 font-family SVG Tiny 1.2 76 rotation LASeR
30 font-size SVG Tiny 1.2 77 rx SVG 1.1
31 font-style SVG Tiny 1.2 78 ry SVG 1.1
32 font-variant SVG Tiny 1.2 79 scale LASeR
33 fontcweight SVG Tiny 1.2 80 shape-rendering SVG 1.1
34 from SVG Tiny 1.2 81 size LASeR
35 gradientUnits SVG Tiny 1.2 82 solid-color SVG Tiny 1.2
36 handler SVG Tiny 1.2 83 solid-opacity SVG Tiny 1.2
37 hnighf_ SVG Tiny 1.2 84 etnp color S\G 14
38 image-rendering SVG Tiny 1.2 85 stop-opacity SVG 1.1
39 keyCodes SVG 1.1 86 stroke SVG 1.1
40 keyPoints SVG 1.1 87 stroke-dasharray SVG 1.1
41 keySplines SVG 1.1 88 stroke-dashoffset SVG 1.1
42 keyTimes SVG 1.1 89 stroke-linecap SVG 1.1
43 line-increment SVG 1.1 90 stroke-linejoin SVG 1.1
44 mediaCharacterEncoding SVG 1.1 91 stroke-miterlimit SVG 1.1
45 mediaContentEncodings SVG 1.1 92 stroke-opacity SVG 1.1
46 mediaSize XML Events 93 stroke-width SVG 1.1
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ggl(:]? Attribute Name Specification ggl(:]? Attribute Name Specification
94 width (of svg element) SVG 1.1 116 visibility SVG 1.1
95 height (of svg element) SVG 1.1 117 width SVG 1.1
96 syncBehavior SVG Tiny 1.2 118 X SVG 1.1
97 syncBehaviorDefault SVG Tiny 1.2 119 x1 SVG 1.1
98 syncReference LASeR 120 X2 SVG 1.1
99 syncTolerance SVG Tiny 1.2 121 xlink:actuate SVG 1.1
166 syncToteranceBefatit SYE-Finy—+2 122 xtinkarcrote SYG 1.1
101 systemLanguage SVG 1.1 123 xlink:href SYG 1.1
102 text-anchor SVG 1.1 124 xlink:role SVG 1.1
103 text-rendering SVG 1.1 125 xlink:show SVG 1.1
104 textContent LASeR 126 xlink:title SVG 1.1
105 timeAttribute LASeR 127 xlink:type SVG 1.1
106 to SVG 1.1 128 xml:base SVG 1.1
107 transform SVG 1.1 129 xml:lang SVG 1.1
108 transformBehavior SVG Tiny 1.2 130 xmlk:space SMG 1.1
109 translation LASeR 131 y SG 1.1
110 type SVG 1.1 132 y1 SMG 1.1
111 values SVG 1.1 133 y2 SG 1.1
112 vector-effect SVG Tiny 1.2 134 zoomAndPan SMG 1.1
113 viewBox SVG 1.1 135+ ISO reserved
114 viewport-fill SVG Tiny 1.2 255
115 viewport-fill-opacity SVG Tiny 1.2
Code points associated with ‘accumulate’bit in class ‘attr_accumulate’:
Code point | Attribute value
0 none
1 sum
Code points associated with ‘additive’ bit in class ‘attr_additive’:
Code point | Attribute value
0 replace
1 sum
Code points associated with ‘calcMode’ bit field in class ‘attr_calcMode’:
Code point | Attribute value
0 discrete
1 linear
2 paced
3 spline
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Code points associated with ‘animFill’ bit in class ‘attr_animFill’:

Code point | Attribute value
0 freeze
1 remove

Code points associated with ‘restart’ bit field in class ‘attr_restart’”:

Code pq

Code pq

Code pq

Code pq

o (] M
Codepoint

Adbrnrlormsd 1
AWTUOULS VAalucc

0 always

1 never

2 whenNotActive
3 ISO reserved

ints associated with ‘rotate’ bit in class ‘attr_rotate’:

Code point

Attribute value

0

auto

1

auto-reverse

54

ints associated with ‘rotscatra’ bit field in class ‘attr_rotscatra’;
Code point | Attribute value
0 rotate
1 scale
2 skewX
3 skewY
4 translate
5-7 ISO reserved
ints associated with bit field ‘syncBehavior’ in class ‘attr_syncBehavior’:
Code point | Attribute value
0 canSlip
1 default
2 independent
3 locked
ints associated with 2-bits ‘choice’ in class ‘attr_choice’:
Code point | Attribute value
0 all
1 clip
2 delta
3 none
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Code points associated with ‘transformBehavior’ bit field in class ‘attr_transformBehavior’:

Code point

Attribute value

geometric

pinned

pinned 180

pinned 270

| [DlW|N[=|O

pinned 90

ISO reserved

Code points associated with bit ‘gradientUnits’ class ‘attr_gradientUnits:

Code point Attribute value
0 objectBoundingBox
1 userSpaceOnUse

Code points associated with ‘script’ bit field in class ‘attr_element_script’:

Code point Attribute value
0 application/eemascript
1 application/jar-archive
2 application/laserscript
3 ISO'reserved

Code points associated with bit ‘playbackOrder-in'class ‘attr_playbackOrder:

Code point | Attribute value
0 all
1 forwardOnly

Code points associated with-bit field ‘preserveAspectRatio1’ in class ‘attr_preserveAspectRatio’:

Code point

Attribute value

none

xMaxYMax

xMaxYMid

xMaxYMin

xMidYMax

xMidYMid

xMidYMin

xMinYMax
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xMinYMid

O|ON[O[O| B |WIN|=|O

xMinYMin

10-15

ISO Reserved
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Code points associated with bit field ‘preserveAspectRatio2’ in class ‘attr_preserveAspectRatio’:

Code point

Attribute value

ISO Reserved

defer xMaxYMax

defer xMaxYMid

defer xMaxYMin

defer xMidYMax

defer xMidYMid

Code pq

Code p¢

Code pq

deferxiviidyivhim

defer xMinYMax

defer xMinYMid

OO (NP |WIN|=O

defer xMinYMin

10-15

ISO Reserved

ints associated with bit field ‘preserveAspectRatio3’ in class ‘attr_preserveAspectRatio’:

Code point

Attribute value

0-31

ISO Reserved

ints associated with bit field ‘syncBehaviorDefault’ in class ‘attr_syncBehaviorDefault’:

Code point | Attribute value
0 canSlip
1 independent
2 inherit
3 loecked

ints associated with bit field ‘timeLineBegin’ in' class ‘attr_timeLineBegin’:

Codepoint | Attribute value
0 onlLoad
1 onStart

Code pgints associated with bit field ‘zoomAndPan’ in class ‘attr_zoomAndPan:
Code point | Attribute value
0 disable
1 magnify
Code pgints associated with bit field ‘overflow’ in class ‘attr_overflow’:
Code point | Attribute value
0 visible
1-4 ISO reserved

Code points associated with bit field ‘overlay’ in class ‘attr_overlay’:

56

Code point | Attribute value
0 fullscreen
1 none
2 top
3 ISO reserved
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Code points associated with bit ‘defaultAction’ in class ‘attr_defaultAction’:

Code point | Attribute value
0 cancel
1 perform

Code points associated with bit ‘phase’ in class ‘attr_phase’:

Code point

Attribute value

ISO/IEC 14496-20:2006(E)

U

detault

1

ISO reserved

Code points associated with bit ‘propagate’ in class ‘attr_propagate’:

Code point | Attribute value
0 continue
1 stop

Code points associated with bit ‘beginEnd’ in class ‘attr_beginEnd’:

Code point | Attribute value
0 begin
1 end

Code points associated with bit field ‘event’ in class ‘attr_custom_event’:

© ISO/IEC 2006 — All rights reserved

Code point | Attribute value
0 abort
1 accessKey
2 activate
3 begin
4 click
5 end
6 error
7 focusin
8 focusout
9 keydown
10 keyup
11 load
12 longAccessKey
13 mousedown
14 mouseout
15 mouseover
16 mouseup
17 pause
18 repeat
19 resize
20 resume
21 scroll
22 textinput
23 unload
24 zoom

25-63 ISO reserved

57


https://standardsiso.com/api/?name=1b5e25025e8de8d88cdbcc08740ea62d

ISO/IEC 14496-20:2006(E)

Code points associated with bit field ‘color’ in class ‘attr_custom_paint’:

Code point | Attribute value
0 inherit
1 currentColor
2 none
3 ISO Reserved

Y - DA d

Cd e R | el 2 ! & e 4 1 VALl L Lol )
ode pl TS ds3ULIAIlCU WILTT DUIL TITIU Ul T UIdsS  dlll _LVUSLIUITI_VdIUTVVIUTUTIINS .

Code point | Attribute value
no unit
ﬁin!
‘Cm’
ﬁmm’
Apt’
ﬁpci
A%!
ISO reserved

N WIN=~|O

Code paints associated with bit field ‘enum’ in class ‘focus’:

Code point | Attribute valué
0 auto
1 self

Code pgints associated with bit field ‘enum’ in class ‘attr.-custom_time’:

Code poiat | Attribute value
0] indefinite
1 media

Code pgints associated with bit field“¢olor-rendering’ in class ‘attr_custom_rare’:

Code point | Attribute value
0 auto
1 inherit
2 optimizeQuality
3 optimizeSpeed
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Code points associated with bit field ‘display’ in class ‘attr_custom_rare’:

ISO/IEC 14496-20:2006(E)

table-column-group

table-footer-group

table-header-group

table-row

Code point Attribute Value
0 block
1 compact
2 inherit
3 inline
4 inline-table
5 list-item
(o) TTarker
7 none
8 run-in
9 table
10 table-caption
11 table-cell
12 table-column
13
14
15
16

17

table-row-group

18 - 31

ISO reserved

Code points associated with bit field ‘display-align’ in class ‘atir “Custom_rare’:

Code point | Attribute value
0 after
1 before
2 center
3

ISO reserved

Code points associated with bit field~fill-rule’ in class ‘attr_custom_rare’:

Code point | Attribute value
0 evenodd
1 inherit
2 nonzero
3 ISO reserved

Code pointstassociated with bit field ‘image-rendering’ in class ‘attr_custom_rare’:

Code point | Attribute value
0 auto
1 inherit
2 optimizeQuality
3 optimizeSpeed

Code points associated with bit field ‘line-increment’ in class ‘attr_custom_rare’:
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Code point | Attribute value
0 auto
1 inherit
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Code points associated with bit field ‘pointer-events’ in class ‘attr_custom_rare’:

Code point

Attribute value

all

fill

inherit

none

painted

stroke

Code pq

Code pq

Code pq

Code pq

visibte

visibleFill

visiblePainted

OO (NP |WIN|=O

visibleStroke

10-15

ISO reserved

ints associated with bit field ‘shape-rendering’ in class ‘attr_custom_rare’:

Code point

Attribute value

auto

crispEdges

geometricPrecision

inherit

AIWIN|=O

optimizeSpeed

5-7

ISO reserved

ints associated with bit field ‘stroke-linecap’ in class /attr_custom_rare’:

Code point | Attribute value
0 butt
1 inherit
2 round
3 square

ints associated with bit field™“stroke-linejoin’ in class ‘attr_custom_rare’:

Code point | Attribute value
0 bevel
1 inherit
2 miter
3 round

ints\associated with bit field ‘textAnchor’ in class ‘attr_custom_rare’:

60

Code point | Attribute value
0 end
1 inherit
2 middle
3 start
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Code points associated with bit field ‘text-rendering’ in class ‘attr_custom_rare’:

Code point

Attribute value

auto

geometricPrecision

inherit

optimizeLegibility

| [DlW|N[=|O

optimizeSpeed

ISO reserved
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Code points associated with bit field ‘vector-effect’ in class ‘attr_custom_rare’:

Code point Attribute value
0 default
1 inherit
2 non-scaling-stroke
3-15 ISO reserved

Code points associated with bit field ‘visibility’ in class ‘attr_custom_rare’:

Code point | Attribute value
0 hidden
1 inherit
2 visible
3 ISO’'Reserved

Code points associated with bit field ‘feature’ in ¢lass ‘attr_custom_rare’:

Code point Attribute value
0 http://www.w3:0rg/TR/SVGTiny12/feature#Animation
1 http://www-w3-org/TR/SVGTiny12/feature#Audio
2 http://www:w3.0org/TR/SVGTiny12/feature#ComposedVideo
3 http:#www.w3.org/TR/SVGTiny12/feature#ConditionalProcessing
4 http://www.w3.0rg/TR/SVGTiny12/feature#ConditionalProcessingAttribute
5 http://lwww.w3.0org/TR/SVGTiny12/feature#CoreAttribute
6 http://www.w3.0rg/TR/SVGTiny12/feature#Extensibility
7 http://www.w3.0rg/TR/SVGTiny12/feature#ExternalResourcesRequired
8 http://www.w3.0rg/TR/SVGTiny12/feature#Font
9 http://www.w3.0rg/TR/SVGTiny12/feature#Gradient
10 http://www.w3.0org/TR/SVGTiny12/feature#GraphicsAttribute
11 http://www.w3.0org/TR/SVGTiny12/feature#Handler
12 http://www.w3.0org/TR/SVGTiny12/feature#Hyperlinking
13 http://www.w3.0org/TR/SVGTiny12/feature#image
14 http://www.w3.0org/TR/SVGTiny12/feature#OpacityAttribute
15 http://www.w3.0rg/TR/SVGTiny12/feature#PaintAttribute
16 http://www.w3.0org/TR/SVGTiny12/feature#Prefetch
17 http://www.w3.0org/TR/SVGTiny12/feature#SVG
18 http://www.w3.0rg/TR/SVGTiny12/feature#SVG-animation
19 http://www.w3.0rg/TR/SVGTiny12/feature#SVG-dynamic
20 http://www.w3.0org/TR/SVGTiny12/feature#SVG-static
21 http://www.w3.0rg/TR/SVGTiny12/feature#SVGDOM
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http://www.w3.org/TR/SVGTiny12/feature#Animation
http://www.w3.org/TR/SVGTiny12/feature#Audio
http://www.w3.org/TR/SVGTiny12/feature#ComposedVideo
http://www.w3.org/TR/SVGTiny12/feature#ConditionalProcessing
http://www.w3.org/TR/SVGTiny12/feature#ConditionalProcessingAttribute
http://www.w3.org/TR/SVGTiny12/feature#CoreAttribute
http://www.w3.org/TR/SVGTiny12/feature#Extensibility
http://www.w3.org/TR/SVGTiny12/feature#ExternalResourcesRequired
http://www.w3.org/TR/SVGTiny12/feature#Font
http://www.w3.org/TR/SVGTiny12/feature#Gradient
http://www.w3.org/TR/SVGTiny12/feature#GraphicsAttribute
http://www.w3.org/TR/SVGTiny12/feature#Handler
http://www.w3.org/TR/SVGTiny12/feature#Hyperlinking
http://www.w3.org/TR/SVGTiny12/feature#Image
http://www.w3.org/TR/SVGTiny12/feature#OpacityAttribute
http://www.w3.org/TR/SVGTiny12/feature#PaintAttribute
http://www.w3.org/TR/SVGTiny12/feature#Prefetch
http://www.w3.org/TR/SVGTiny12/feature#SVG
http://www.w3.org/TR/SVGTiny12/feature#SVG-animation
http://www.w3.org/TR/SVGTiny12/feature#SVG-dynamic
http://www.w3.org/TR/SVGTiny12/feature#SVG-static
http://www.w3.org/TR/SVGTiny12/feature#SVGDOM
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Code point Attribute value
22 http://www.w3.0org/TR/SVGTiny12/feature#SVGDOM-animation
23 http://www.w3.0rg/TR/SVGTiny12/feature#SVGDOM-dynamic
24 http://www.w3.0rg/TR/SVGTiny12/feature#SVGDOM-static
25 http://www.w3.0rg/TR/SVGTiny12/feature#Script
26 http://www.w3.0org/TR/SVGTiny12/feature#Shape
27 http://www.w3.0org/TR/SVGTiny12/feature#SolidColor
28 http://www.w3.0org/TR/SVGTiny12/feature#Structure
29 Np//WWW.W3.0rg/ TRISVG Tiny T2/feature# Text
30 http://www.w3.0rg/TR/SVGTiny12/feature#TimedAnimation
31 http://www.w3.0org/TR/SVGTiny12/feature#TransformedVideo
32 http://www.w3.0org/TR/SVGTiny12/feature#Video
33 http://www.w3.0org/TR/SVGTiny12/feature#XlinkAttribute

34 - 61 ISO Reserved

Code pgints associated with bit field ‘space’ in class ‘attr_custom_rare’:

Code point | Attribute value
0 default
1 preserve

Code pgints associated with bit field ‘focusable’ in class ‘attr_custom_rare’:

Code point | Attributevalue
0 auto
1 false
2 true
3 ISO reserved

Code pgints associated with bit field ‘font-style’ in class ‘attr_custom_rare’:

Code point Attribute value
BOLD
BOLDITALIC
EMBOSS
ENGRAVE
ITALIC
LEFTDROPSHADOW
OUTLINE
PLAIN
RIGHTDROPSHADOW
UNDERLINE
inherit
italic
normal
oblique

14 - 31 ISO reserved

minlZa|o|fe|vjo|ua|swiv| = o
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http://www.w3.org/TR/SVGTiny12/feature#SVGDOM-static
http://www.w3.org/TR/SVGTiny12/feature#Script
http://www.w3.org/TR/SVGTiny12/feature#Shape
http://www.w3.org/TR/SVGTiny12/feature#SolidColor
http://www.w3.org/TR/SVGTiny12/feature#Structure
http://www.w3.org/TR/SVGTiny12/feature#Text
http://www.w3.org/TR/SVGTiny12/feature#TimedAnimation
http://www.w3.org/TR/SVGTiny12/feature#TransformedVideo
http://www.w3.org/TR/SVGTiny12/feature#Video
http://www.w3.org/TR/SVGTiny12/feature#XlinkAttribute
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Code points associated with bit field ‘font-weight’ in class ‘attr_custom_rare’:

Code point

Attribute value

100

200

300

400

500

6800

ISO/IEC 14496-20:2006(E)

2.2 Binary Syntax

12.2.1 Main Structure

class element a {
bit (1) has _id;
if (has_id) {
attr custom ID id;
}
bit (1) has rare;
if (has _rare) {
attr custom rare rare;
}
bit (1) has fill;
if(has_fill) {
attr custom padht~fill;
}
bit (1) has<{stxbke;
if (has_stkoke) {
atth eustom paint stroke;
}

bit (1) externalResourcesRequired;

bit (1) has target;

700

800

900

bold

bolder

inherit

Slad|oloNotswiN=o

lighter

13

normal

14 -15

ISO reserved

The SDL for the LASeR Encoding is attached as sdl.txt and inlined below.

if (has target) f{

}
bit (1) has href;
if (has_href) {
attr custom _anyURI href;
}
bit (1) has attr any;
if (has_attr _any) {

attr _any any;

attr custom byteAlignedString target;

© ISO/IEC 2006 — All rights reserved
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object content child0O;

}

class privateAttributeContainer {
bit(4) ch4;
switch (ch4) {

case 0:

privateAnyXMLAttribute anyXML;

break;
case 1:
" i
SO P ARt oarerte-
blreak ;
casg 2:

attr any reserved;
blreak ;

defpult:

custom extension zzzl;

break;

}
class e|lements {
bit(6) ch4;
switch (ch4) {
casg 0:
ellement_a a;
blreak ;
case 1:
ellement _animate animate;
break;
casg 2:
ellement animate animateColor;
break;

casg 3:

blreak ;

case 4:

blreak ;

casp 5:

ellement _audio audio;
break;

casg 6:

ellement circle circle,
break;

casg 7:

ellement cunpser{ cursor;
blreak ;

casg 8:

ellement defs defs;

oK -

ellement animateMotion animateMotion;

element_animateTransform animateTranstorm;

case 9:

break;

case 10:
element ellipse ellipse;
break;

case 11:

break;
case 12:

element g g;

element desc metaData title desc;

element foreignObject foreignObject;
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element image image;
break;

case 14:
element line line;
break;

case 15:

element linearGradient linearGradient;

2 .

case 16:
element desc metaData title metadata;
break;
case 17:
element _mpath mpath;
break;
case 18:
element path path;
break;
case 19:
element polygon polygon;
break;
case 20:
element_polygon polyline;
break;
case 21:
element radialGradient radialGradient;
break;
case 22:
element rect rect;
break;
case 23:
element sameg sameg;
break;
case 24:
element sameline sameline;
break;
case 25:
element_ samepath sapiépath;
break;
case 26:
element samgpathfill samepathfill;
break;
case 27:
element samepolygon samepolygon;
break;
case 28:
element samepolygonfill samepolygonfill;

hreak -

case 29:
element samepolygonstroke samepolygonstroke;
break;

case 30:
element samepolygon samepolyline;
break;

case 31:
element samepolygonfill samepolylinefill;
break;

case 32:

element samepolygonstroke samepolylinestroke;
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break;
case 33:
element_samerect samerect;
break;
case 34:
element samerectfill samerectfill;
break;
case 35:
element sametext sametext;

2
7

case 36:

ellement sametextfill sametextfill;
blreak ;

case 37:

ellement sameuse sameuse;
break;

case 38:

ellement script script;
break;

case 39:

ellement set set;
blreak ;

case 40:

ellement_stop stop;
blreak ;

case 41:

ellement switch switch;
break;

case 42:

ellement text text;
break;

casp 43:

ellement desc metaData title title;
blreak ;

case 44:

ellement tspan tspan;
blreak ;

case 45:

ellement _use use;
break;

case 46:

ellement video videoy
break;

case 47:

ellement listener listener;
blreak ;

case 48;

ellement any ext;

oK -

case 49:
privateElementContainer privateElement;
break;

case 50:
attr custom byteAlignedString textContent;
break;

default:

break;

}

class element animate {
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bit (1) has id;
if (has_id) {
attr custom ID id;
}
bit (1) has rare;
if (has rare) {
attr custom rare rare;
}

bit (1) has accumulate;

)

(has—aecumutat f
attr accumulate accumulate;
}
bit (1) has additive;
if (has_additive) {
attr additive additive;
}
bit (1) has by;
if (has by) {
attr custom AnimatedValue by;
}
bit (1) has calcMode;
if (has_calcMode) {
attr calcMode calcMode;
}
bit (1) has from;
if (has_from) {
attr custom AnimatedValue from;
}
bit (1) has keySplines;
if (has keySplines) {
attr custom fractionl2List keySplines;
}
bit (1) has keyTimes;
if (has_keyTimes) {
attr custom fractionl2List keyTimesy
}
bit (1) has values;
if (has_values) {
attr_custom_AnimatedValues values;
}
bit (1) has begin;
if (has begin) {
attr times <begin;
}
bit (1) saas dur;
1f (has\ddr) {
aper custom time dur;

}

Bit (1) nahled:

bit (1) has fill;
if(has_fill) {
attr animFill fill;
}
bit (1) has repeatCount;
if (has repeatCount) {
attr repeatCount repeatCount;
}
bit (1) has repeatDur;
if (has_repeatDur) {

attr repeatDur repeatDur;
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bit (1) has restart;
if (has_restart) {
attr restart restart;
}
bit (1) has to;
if (has to) {
attr custom AnimatedValue to;
}

bit (]p—theres—arttidotraih ”

if (hals_attributeName) {

attlr AttributeName attributeName;
}
bit (1) has href;
if (hals_href) {

attlr custom anyURI href;
}
bit (1) has attr any;
if (hafs _attr any) {

attr any any;
}
object _content child0;

}
class ellement_animateMotion {

bit (1) has id;
if (hals_id) {

attlr custom ID id;
}
bit (1) has rare;
if (hals _rare) {

attr custom rare rare;
}
bit (1) has accumulate;
if (hals_accumulate) {

attlr accumulate accumulate;
}
bit (1) has additive;
if (hals_additive) {

attlr additive additive;
}
bit (1) has by;
if (has by) {

attlr custom AnimatedValue by,
}
bit (1) has calcMede;
1if (hals_calcMede)V {

attlr cajlcllode calcMode;
}
bit (i nfs From:

if (has_from) {
attr custom AnimatedValue from;
}
bit (1) has keySplines;
if (has keySplines) {
attr custom fractionl2List keySplines;
}
bit (1) has keyTimes;
if (has_keyTimes) {

attr custom fractionl2List keyTimes;
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bit (1) has values;

if (has_values) {
attr_custom_AnimatedValues values;

}

bit (1) has begin;

if (has begin) {
attr times begin;

}

bit (1) has dur;

i} )

f~(ere—citr f
attr custom time dur;
}
bit (1) enabled;
bit (1) has fill;
if(has_fill) {
attr animFill fill;
}
bit (1) has repeatCount;
if (has repeatCount) {
attr repeatCount repeatCount;
}
bit (1) has repeatDur;
if (has_repeatDur) {
attr repeatDur repeatDur;
}
bit (1) has restart;
if (has_restart) {
attr restart restart;
}
bit (1) has to;
if (has to) {
attr custom AnimatedValue to;
}
bit (1) has keyPoints;
if (has_keyPoints) {
attr floatList keyPoints;
}
bit (1) has path;
if (has_path) {
attr custom path path;
}
bit (1) has rotate;
if (has _rotate) ¥
attr rotage~rotate;
}
bit (lL)N\hds href;
if (has href) {
attr custom anyURI href;

1

bit (1) has attr any;
if (has_attr _any) {
attr _any any;
}
object content child0;
}
class element animateTransform {
bit (1) has id;
if (has_id) {

attr custom ID id;
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bit (1) has rare;
if (has_rare) {
attr custom rare rare;
}
bit (1) has accumulate;
if (has _accumulate) {
attr accumulate accumulate;
}
bit (1) has additive;

1 £ (hap—rreetire—

attlr additive additive;
}
bit (1) has by;
if (has_by) {

attlr custom AnimatedValue by;
}
bit (1) has calcMode;
if (hals calcMode) {

attlr calcMode calcMode;
}
bit (1) has from;
if (hals from) {

attlr custom AnimatedValue from;
}
bit (1) has keySplines;
if (hals_keySplines) {

attlr custom fractionl2List keySplines;
}
bit (1) has keyTimes;
if (hals _keyTimes) {

attlr custom fractionl2List keyTimes;
}
bit (1) has values;
if (hals_values) {

attr_custom_AnimatedValues values;
}
bit (1) has begin;
if (hals_begin) {

attlr times begin;
}
bit (1) has dur;
if (hals dur) {

attlr custom time dufr;
}
bit (1) enabled,
bit (1) has fill/
if (hals i)} NN

attlr animFill fill;

}
bit (1) has repeatCount;

if (has_repeatCount) {
attr repeatCount repeatCount;
}
bit (1) has repeatDur;
if (has repeatDur) {
attr repeatDur repeatDur;
}
bit (1) has restart;
if (has_restart) {

attr restart restart;
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bit (1) has to;
if (has_to) {
attr custom AnimatedValue to;
}
bit (1) has attributeName;

if (has_attributeName) {

}

attr AttributeName attributeName;

(=3 seatea—tyreey

bit (1) has href;
if (has_href) {
attr custom _anyURI href;
}
bit (1) has attr any;
if (has_attr any) {
attr _any any;
}
object content child0;
}
class element audio {
bit (1) has id;
if (has_id) {
attr custom ID id;
}
bit (1) has rare;
if (has_rare) {
attr custom rare rare;
}
bit (1) has begin;
if (has begin) {
attr times begin;
}
bit (1) has dur;
if (has_dur) {
attr custom time dur;
}
bit (1) externalResourcesReguired;
bit (1) has repeatCount;
if (has repeatCount) f
attr repeatCount( ktepéatCount;
}
bit (1) has repeatDur;
if (has repéatbur) {
attr sgepeatDur repeatDur;
}
bit\(#y" has syncBehavior;

1f¥has syncBehavior) {

atrtr wncRehavior yncRehavior:

}
bit (1) has_syncTolerance;

if (has_syncTolerance) {

}
bit (1) has type;
if (has type) {

}
bit (1) has href;
if (has _href) {

attr syncTolerance syncTolerance;

attr custom byteAlignedString type;
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attr custom _anyURI href;
}
bit (1) has clipBegin;
if (has clipBegin) {
attr custom time clipBegin;
}
bit (1) has clipEnd;
if(has clipEnd) {
attr custom time clipEnd;
}

bit (1 has_syncReference;

if(has_syncReference) {
attlr custom _anyURI syncReference;
}
bit (1) has attr any;
if (hals_attr any) {
attr any any;
}
objedt content child0;
}
class ellement circle {
bit (1) has id;
if (hals_id) {
attlr custom ID id;
}
bit (1) has rare;
if (hals_rare) {
attr custom rare rare;
}
bit (1) has fill;
if (hals fill) {
attlr_custom paint fill;
}
bit (1) has stroke;
if (hals_stroke) {
attr_custom_paint stroke;
}
bit (1) has cx;
if (has_cx) {
attlr custom coordinate cx;
}
bit (1) has cy;
if(hals cy) {
attlr custom coordifiate cy;
}
attr_custom_coordinate r;
bit (1) has ‘attr any;
if (hafs jatts any) {

attle Ay _any -

}
object content child0O;

}

class element cursor {
bit (1) has id;
if(has_id) f

attr_custom ID id;

}
bit (1) has rare;
if (has_rare) {

attr custom rare rare;
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bit (1) has x;
if(has_x) {
attr custom coordinate x;
}
bit (1) has y;
if(has y) {
attr custom coordinate y;

}

Joe )

et
if (has_href) {
attr custom _anyURI href;
}
bit (1) has attr any;
if (has_attr _any) {
attr _any any;
}
object content child0;
}
class element defs {
bit (1) has id;
if (has_id) {
attr custom ID id;
}
bit (1) has rare;
if (has_rare) {
attr custom rare rare;
}
bit (1) has fill;
if(has fill) {
attr _custom paint fill;
}
bit (1) has stroke;
if (has_stroke) {
attr_custom_paint stroke;
}
bit (1) has attr any;
if (has_attr _any) {
attr_any any;
}
object content chidd0y
}
class element des¢ metaData title
bit (1) hasN@Q7
if (has a€) {
attrN\cdstom ID id;
}
bit (1) has rare;

if(ha rare)

attr custom rare rare;
}
bit (1) has attr any;
if (has_attr any) {
attr _any any;
}
object content child0;
}
class element_ellipse {
bit (1) has _id;
if (has _id) {
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}

class €

attr custom ID id;
}
bit (1) has rare;
if (has rare) {
attr custom rare rare;
}
bit (1) has fill;
if(has fill) {
attr _custom paint fill;
}

bit (1) has stroke;
if (hals_stroke) {

attr_custom_paint stroke;

}
bit (1) has cx;
if (hals cx) {

attlr custom coordinate cx;

}
bit (1) has cy;
if(hals cy) {

attlr custom coordinate cy;

}

at tr_custom_coordina te rx;

at tr_custom_coordina te ry;

bit (1) has attr any;

if (has_attr _any) {
attf_any any;

}

objedt content child0;

bit (1) has id;
if (hals id) {

attlr custom ID id;
}
bit (1) has rare;
if (hafs_rare) {

attl custom rare rare;
}
bit (1) has fill;
if (hals fill) {

attlr_custom paint fill7

lement foreignObject {

}

bit (1) has stroke;

if (hals_stroke) A
attr_custom_paint stroke;

}

bit (1) ,exteérnalResourcesRequired;

attr kndfom coordinate heighte

attr custom coordinate width;

bit (1) has x;
if (has x) {

attr custom coordinate x;

}
bit (1) has y;
if(has y) {

attr custom coordinate y;

}
bit (1) has attr any;
if (has_attr any) {
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2

attr_any any;
}
bit (1) opt group;
if (opt _group) {
vluimsbf5 occl;

for(int t=0;t<occl;t++) {

privateElementContainer childO[[t]];

class element g {

}

bit (1) has id;
if (has_id) {
attr custom ID id;
}
bit (1) has rare;
if (has rare) {
attr custom rare rare;
}
bit (1) has fill;
if(has fill) {
attr custom paint fill;
}
bit (1) has stroke;
if (has_stroke) {
attr_custom_paint stroke;
}
bit (1) has choice;
if (has choice) f{
attr choice choice;
}
bit (1) externalResourcesRequired;
bit (1) has size;
if (has_size) {
attr point size;
}
bit (1) has attr any;
if (has_attr _any) {
attr_any any;
}
object content chidd0y

class element image {

bit (1) hasN@Q7

if (has a€) {
attrN\cdstom ID id;

}

bit (1) has rare;

if(ha rare)

attr custom rare rare;
}
bit (1) externalResourcesRequired;
bit (1) has height;
if (has _height) f{
attr custom coordinate height;
}
bit (1) has opacity;
if (has_opacity) {
attr custom Otolfloat opacity;
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bit (1) has transformBehavior;
if (has_transformBehavior) {
attr transformBehavior transformBehavior;
}
bit (1) has type;
if (has type) {
attr custom byteAlignedString type;
}
bit (1) has width;
1 f (hap—tr-cHe—t

attlr custom coordinate width;
}
bit (1) has x;
if(hals_x) {
attr_custom_coordinate X;
}
bit (1) has y;
if(has y) {
attlr custom coordinate y;
}
bit (1) has href;
if (hals_href) {
attlr custom anyURI href;
}
bit (1) has attr any;
if (has_attr _any) {
attf_any any;
}
objedt content child0;
}
class ellement line {
bit (1) has id;
if (hals _id) {
attlr custom ID id;
}
bit (1) has rare;
if (hafs_rare) {
attl custom rare rare;
}
bit (1) has fill;
if (hals fill) {
attlr_custom paint fill7
}
bit (1) has stroke;
if (hals_stroke) A
attr_custom_paint stroke;
}
bit (1) Aras™x1;
if (ha 1) ¢

attr_custom_coordinate x1;
}
attr custom coordinate x2;
bit (1) has yl;
if(has y1) {

attr custom coordinate yl;
}
attr custom coordinate y2;
bit (1) has attr any;
if (has_attr _any) {

attr _any any;
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object content child0O;
}

class element linearGradient {

bit (1) has id;
if(has_id) {

attr custom ID id;
}

bit (1) has rare;

)

hars—ta ?

attr custom rare rare;
}
bit (1) has fill;
if(has_fill) {

attr custom paint fill;
}
bit (1) has stroke;
if (has stroke) {

attr custom paint stroke;
}
bit (1) has gradientUnits;
if (has_gradientUnits) {

attr gradientUnits gradientUnits;

}
bit (1) has x1;
if(has_x1) {

at tr_custom_coordina te x1;

}
bit (1) has x2;
if (has x2) {

attr custom coordinate x2;

}
bit (1) has yl;
if(has_yl1) {

at tr_custom_coordina te yl1;

}
bit (1) has y2;
if(has_y2) {

attr custom coordinatg y27

}
bit (1) has attr ang;
if (has_attr any) .{
attr _any any;
}
object jeeitent child0;
}
clagss\edement mpath {
bit (1) has id;

if(ha id)

attr custom ID id;
}
bit (1) has rare;
if (has _rare) {
attr custom rare rare;
}
bit (1) has href;
if (has _href) {
attr custom _anyURI href;
}
bit (1) has attr any;
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if (has_attr _any) {
attr_any any;
}
object content child0;
}
class element path {
bit (1) has id;
if (has _id) {
attr_custom ID id;
}

bit (1) has rare;
if (hals_rare) {

attf custom rare rare;
}
bit (1) has fill;
if (hals fill) {

attlr _custom paint fill;
}
bit (1) has stroke;
if (hals_stroke) {

attlr custom paint stroke;
}
attr fcustom path d;
bit (1) has pathLength;
if (hals_pathLength) {

attlr custom fixed 16 8 pathLength;
}
bit (1) has attr any;
if (hafs_attr any) {

attr any any;
}
objedt content child0;

}
class ellement polygon {

bit (1) has id;
if (hals_id) {

attlr custom ID id;
}
bit (1) has rare;
if (hals _rare) {

attr custom rare rare;
}
bit (1) has fill;
if (hals fill) {

attlr custom pedint fill;
}
bit (1) has ‘stroke;
1if (hafs gstroke) {

attlcdstom paint strok

}
attr custom pointSequence points;
bit (1) has attr any;
if (has_attr any) {
attr _any any;
}
object content child0;
}
class element radialGradient {
bit (1) has id;
if (has id) {
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attr custom ID id;
}
bit (1) has rare;
if (has rare) {
attr custom rare rare;
}
bit (1) has fill;
if(has fill) {

attr _custom paint fill;

2

}

bit (1) has stroke;
if (has_stroke) {
attr_custom_paint stroke;
}
bit (1) has cx;
if(has cx) {
attr custom coordinate cx;
}
bit (1) has cy;
if(has cy) {
attr custom coordinate cy;
}
bit (1) has gradientUnits;
if (has_gradientUnits) {

attr gradientUnits gradientUnits;

}
bit(1) has r;
if(has r) {
attr custom coordinate r;
}
bit (1) has attr any;
if (has_attr any) {
attr _any any;
}
object content child0O;

class element rect {

bit (1) has id;
if(has_id) {
attr custom ID id;
}
bit (1) has raref
if (has rare) ¢
attr custem~rare rare;
}
bit (I)N\hds fill;
if(gas fill) |
attr custom paint fill;

1

bit (1) has stroke;
if (has_stroke) {

attr custom paint stroke;
}
attr custom coordinate height;
bit (1) has rx;
if(has rx) {

attr custom coordinate rx;
}
bit (1) has ry;
if(has ry) {
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}

bit (1
if(ha

}

bit (1

if (ha
at

at tr_custom_coordina te ry;

attr custom coordinate width;

) has x;

s x) {

attr custom coordinate x;

) has y;
s y) {

}
bit (1
1if (hal
att
}
objed
}
class €
bit (1
1f (ha|
att
}
objed
}
class €
bit (1
1f (hal
att
}
bit (1
1f (ha|
att
}
attr |
bit (1
1f (hal
att
}
attr |
objed
}
class €
bit (1
1f (ha|
att
}
attr |

objed

= T = e

has_attr _any;
s attr any) {

- _any any;

[t content child0;

lement sameg {
has id;
s id) {

- _custom ID id;

tSame content child0;

lement sameline {
has_id;
s id) {

I _custom ID id;

has x1;
s x1) {

Ir custom coordinate x1;

custom coordinate x2;
has _yl1;
s _v1) {

r_custom_coordina te yl1;

custom coordinate y2;

tSame content childO;

lement samepath {
has id;
s id) {

v _custom ILb~1d;

custom\ path d;

t SameNcontent child0;

}

class e
bit (1
if (ha

}
bit (1
if(ha

}
attr_

objec

lement samepathfill {
) has_id;
s id) |

attr custom ID id;

) has fill;
s fill) |

attr _custom paint fill;

custom _path d;

tSame content childO;
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class element_ samepolygon f{

bit (1) has id;
if (has id) {
attr custom ID id;
}
attr custom pointSequence points;

objectSame content child0;

2

}

= TSmOttt
bit (1) has id;
if(has_id) {
attr custom ID id;
}
bit (1) has fill;
if(has fill) {
attr _custom paint fill;
}
attr custom pointSequence points;

objectSame content child0;

class element_ samepolygonstroke {

}

bit (1) has id;
if(has_id) {
attr custom ID id;
}
bit (1) has stroke;
if (has stroke) {
attr custom paint stroke;
}
attr custom pointSequence points;

objectSame content child0;

class element_ samerect {

bit (1) has id;
if(has_id) {
attr custom ID id;
}
attr custom coordinate HEight;
attr custom coordinape\width;
bit (1) has x;
if (has x) {
attr custont cg9ordinate x;
}
bit (1) sasxy;
1f (has\y |

attr_custom_coordina te y,

afate] tSam ontent hildQ:

}

class elemen t_samerectfill {

bit (1) has id;
if (has_id) f
attr custom ID id;
}
bit (1) has fill;
if(has fill) {
attr custom paint fill;
}

attr custom coordinate height;
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bit (1) has x;
if(has_x) {
attr custom coordinate x;
}
bit (1) has y;
if(has y) {
attr custom coordinate y;

}

attr custom coordinate width;

obje ame—con = pfe
}
class ellement sametext {
bit (1) has id;
if (hals_id) {
attlr custom ID id;
}
bit (1) has x;
if (has x) {
attlr coordinatelList x;
}
bit (1) has y;
if(hals_y) {
attlr coordinateList y;
}
objectSame content child0;
}
class element_sametextfill {
bit (1) has id;
if (hals id) {
attlr custom ID id;
}
bit (1) has fill;
if (hals fill) {
attlr custom paint fill;
}
bit (1) has x;
if(hals_x) {
attlr coordinateList x;
}
bit (1) has y;
if(has y) {
attlr coordinatelList yy
}
objedtSame content “eh#1d0;
}
class ellement samedse {
bit (1) has \idy
1f (hals gd) N

attlodsrom 1D id:

}

bit (1) has href;

if (has _href) {

attr custom anyURI href;

}

objectSame content child0;
}
class element script {

bit (1) has id;

if (has_id) {

attr custom ID id;
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bit (1) has rare;
if (has_rare) {
attr custom rare rare;
}
bit (1) has begin;
if (has begin) {
attr times begin;

}

Joe ) 2 ]

=+ = <
bit (1) externalResourcesRequired;
bit (1) has type;
if (has_type) {
attr script type;
}
bit (1) has href;
if (has _href) {
attr custom anyURI href;
}
bit (1) has attr any;
if (has_attr any) {
attr_any any;
}
custom updateList child0;
bit (1) opt group;
if (opt_group) {

privateAttributeContainer privateAttributes;

}
class updates {
bit(4) ch4;
switch (ch4) {
case 0:
update Add Add;
break;
case 1:
update Clean Clean;
break;
case 2:
update Delete Delete,
break;
case 3:
update Insext Insert;
break;
case A
update_NewScene NewScene;
break;

case 5:

pdat Refrosh ja) RefreshScen

break;

case 6:
update Replace Replace;
break;

case 7:
update Restore Restore;
break;

case 8:
update Save Save;

break;
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update SendEvent SendEvent;
break;
case 10:
update any ext;
break;

case 11:

attr custom byteAlignedString textContent;

break;
default:
blreak ;

}
class update Add {
bit (1) has attributeName;
if (hals attributeName) {

}
bit (1) has operandAttribute;
if (hals operandAttribute) {

}
bit (1 has_operandElementId;
if (hals operandElementId) {

}
attr fcustom IDREF ref;
bit (1) has value;

if (hals value) {

}
bit (1) has attr any;
if (hafs _attr any) {

attf_any any;

}

class update Clean {
attr groupID groupID;
bit (1) has attr any;
if (hals _attr any) {

attr any any;

}

class update Delete [
bit (1) has attributfeName;
if (hals_attributeName) {

}

attlr AttributeName attributeName;

attlr AttributeName operandAttribute;

attlr custom IDREF operandElementId;

attlr custom updateValue value;

attlr AttrybuteName attributeName;

bit (IWBEs ind,
if (has_index) {

attr index index;
}
attr_custom IDREF ref;
bit (1) has attr any;
if (has_attr any) {

attr _any any;

}
class update Insert {

bit (1) has attributeName;
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if (has_attributeName) {

}

attr AttributeName attributeName;

bit (1) has index;
if (has index) {

}

attr index index;

attr_custom IDREF ref;

bit (1) has value;

)

: o
res—vatt t

}

attr custom updateValue value;

bit (1) has attr any;

if (has_attr _any) {

}

attr_any any;

bit (1) opt group;

if (opt _group) {

updatable elements child0;

class updatable elements {

bit (1) ch4;
switch (ch4) {

case 0:
bit (6) ché6;
switch (ché) {
case 0:
element _a a;
break;
case 1:
element animate animate;
break;
case 2:
element_animate animateColor;
break;

case 3:

element _animateMotden animateMotion;

break;

case 4:

element andmadtéTransform animateTransform;

break;

case 5
elément audio audio;
reak;

Bse 6:
element circle circle;
break;

a

element cursor cursor;
break;

case 8:
element defs defs;
break;

case 9:

element desc metaData title desc;

break;
case 10:

element ellipse ellipse;
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element foreignObject foreignObject;
break;
case 12:
element g g;
break;
case 13:
element image image;
break;

4

element line line;
break;

case 15:
element linearGradient linearGradient;
break;

case 16:
element desc metaData title metadata;
break;

case 17:
element mpath mpath;
break;

case 18:
element_path path;
break;

case 19:
element_polygon polygon;
break;

case 20:
element polygon polyline;
break;

case 21:
element radialGradient radialGradient;
break;

case 22:
element_rect rect;
break;

case 23:
element script script;
break;

case 24:
element set set;
break;

case 25:
element stop/stop;
break;

case 26.
elemeént svg svg;

break;

=i

element switch switch;
break;
case 28:
element text text;
break;
case 29:
element desc metaData title title;
break;
case 30:

element_ tspan tspan;
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element _use use;
break;
case 32:
element video video;
break;
case 33:
element listener listener;

break;

break;
case 1:
bit (1) ché;
switch (ché6) {
case 0:
element any ext;
break;
case 1:
privateElementContainer privateElement;
break;
default:
break;
}
break;
default:

break;

}
class element set {
bit (1) has id;
if (has _id) {
attr custom ID id;
}
bit (1) has rare;
if (has_rare) {
attr custom rare rare;
}
bit (1) has begin;
if (has begin) {
attr times beginn
}
bit (1) has @dur;
if (has dur) {
attr\cdstom time dur;
}
b1t (1) enabled;

hit (1) ha £1171:

if(has_fill) {
attr animFill fill;
}
bit (1) has repeatCount;
if (has repeatCount) {
attr repeatCount repeatCount;
}
bit (1) has repeatDur;
if (has_repeatDur) {

attr repeatDur repeatDur;
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}

}

bit (1) has restart;

if (has_restart) {

attr restart restart;

}
bit (1) has to;
if (has to) {

attr custom AnimatedValue to;

}

bit (1) has attributeName;

1 £ (hap—erttrioteit

)

T

attlr AttributeName attributeName;

}
bit (1) has href;
if (hals_href) {

attlr custom anyURI href;

}

bit (1) has attr any;

if (hals_attr any) {
attr any any;

}

objedt content child0;

class ellement stop {

bit (1) has id;
if(has_id) {

attlr custom ID id;
}
bit (1) has rare;

if (hals _rare) {

attr custom rare rare;

}
bit (1) has fill;
if(hafs Fill) {

attlr custom paint fill;

}
bit (1) has stroke;
if (hals_stroke) {

attlr custom paint stroke;

}

attr fcustom fixed 16 8 offsetr

bit (1) has attr any;
if (hafs _attr any) {
attr any any;

}

object content ,ehild0;

class ellement\ svyg {

bit (1) Arasnvid;

if(hals_4) ¢

attr custom ID id;
}
bit (1) has rare;

if (has rare) {

attr custom rare rare;

}
bit (1) has fill;
if (has fill) {

attr custom paint fill;

}
bit (1) has stroke;
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if (has_stroke) {
attr_custom_paint stroke;
}
bit (1) has baseProfile;
if (has baseProfile) {
attr custom byteAlignedString baseProfile;
}
bit (1) has contentScriptType;
if (has contentScriptType) {

- 2 2

reE—ctr m—yteAitomred < ———r e "o
}
bit (1) externalResourcesRequired;
attr custom valueWithUnits height;
bit (1) has playbackOrder;
if (has_playbackOrder) {
attr playbackOrder playbackOrder;
}
bit (1) has preserveAspectRatio;
if (has preserveAspectRatio) {
attr preserveAspectRatio preserveAspectRatio;
}
bit (1) has snapshotTime;
if (has_snapshotTime) {
attr custom time snapshotTime;
}
bit (1) has syncBehaviorDefault;
if (has_syncBehaviorDefault) {
attr syncBehaviorDefault syncBehaviorDefault;
}
bit (1) has syncToleranceDefault;
if (has_syncToleranceDefault) {
attr syncToleranceDefault syncToleranceDefault;
}
bit (1) has timeLineBegin;
if (has_timeLineBegin) {
attr timeLineBegin timeLineBegim;
}
bit (1) has version;
if (has_version) {
attr custom byteAljgnedString version;
}
bit (1) has viewBox%
if (has viewBax)\{
attr viewBOx viewBox;
}
attrecustom valueWithUnits width;
bit\(#9y" has zoomAndPan;
1if¥has_ zoomAndPan) {

}

attr zoomAndPan zoomAndPan:
}
bit (1) has attr any;
if (has_attr any) {
attr _any any;
}
object content child0;

class element switch {

bit (1) has id;
if(has_id) {

attr custom ID id;
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bit (1) has rare;
if (has_rare) {
attr custom rare rare;
}
bit (1) has fill;
if(has fill) {
attr _custom paint fill;
}
bit (lp—f= s

if (hals_stroke) {

attlr custom paint stroke;

}

bit (1) externalResourcesRequired;

bit (1) has attr any;
if (hals_attr any) {
attr any any;
}
objedt content child0;
}
class ellement text {
bit (1) has id;
if (hals_id) {
attlr custom ID id;
}
bit (1) has rare;
if (hals_rare) {
attr custom rare rare;
}
bit (1) has fill;
if (hals fill) {
attlr_custom paint fill;
}
bit (1) has stroke;
if (hals_stroke) {

attlr custom paint stroke;

}
bit (1) editable;
bit (1) has rotate;
if (hals_rotate) {

attlr floatList rotate;
}
bit (1) has x;
if (has x) {

attlr coordinatelist x;
}
bit (1) has yr
1f (hafs o) ¥

attlesfordinatrericr y-

}
bit (1) has attr any;
if (has_attr any) {
attr _any any;
}
object content child0;
}
class element tspan {
bit (1) has id;
if (has_id) {

attr custom ID id;
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bit (1) has rare;
if (has_rare) {
attr custom rare rare;
}
bit (1) has fill;
if(has fill) {
attr _custom paint fill;

}

Joe — 2

2
e 2

if (has_stroke) {

attr_custom_paint stroke;
}
bit (1) has attr any;
if (has_attr _any) {
attr _any any;
}
object content child0;
}
class element use {
bit (1) has id;
if (has_id) {
attr custom ID id;
}
bit (1) has rare;
if (has_rare) {
attr custom rare rare;
}
bit (1) has fill;
if(has fill) {
attr _custom paint fill;
}
bit (1) has stroke;
if (has_stroke) {
attr_custom_paint stroke;
}
bit (1) externalResourcesRequiwed;
bit (1) has overflow;
if (has_overflow) {
attr overflow overfdow,
}
bit (1) has x;
if (has x) {
attr custemM~coordinate x;
}
bit (L)N\Nhés y;
if(has y) {

at tr_custom_coordina te y,

1

bit (1) has href;
if (has_href) {
attr custom anyURI href;
}
bit (1) has attr any;
if (has_attr any) {
attr _any any;
}
object content child0O;
}

class element video {
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bit (1
if(ha

}
bit (1
if(ha

}
bit (1

if (hap—

) has_id;
s id) {

attr custom ID id;

) has rare;

s _rare) {

attr custom rare rare;

) has begin;

att

}

bit (1

1f (hal
att

}

bit (1]

bit (1]

1f (ha
att

}

bit (1

1f (hal
att

}

bit (1

1f (hal
att

}

bit (1]

1f (ha
att

}

bit (1

1f (hal
att

}

bit (1

1f (hal
att

}

bit (1]

1f (ha
att

}

bit (1

1f (hal
att

o)
o t

Ir times begin;

has_dur;
s _dur) {

I custom time dur;

externalResourcesRequired;
has height;
s height) {

I _custom coordinate height;

has_overlay;
s overlay) {

Iy overlay overlay;

has_repeatCount;
s repeatCount) {

- repeatCount repeatCount;

has repeatDur;
s repeatDur) {

Im repeatDur repeatDur;

has_syncBehavior;
s syncBehavior) {

I syncBehavior syncBehavior;

has_syncTolerance;
s syncTolerance) {

Ir syncTolerance syncTolerance;

has transformBehgVior;
s transformBehaviox) {

r transformBehaVior transformBehavior;

has_type/
s_typel ™~
Ir jcustom _byteAlignedString type;

}

bit (1
if (ha

}
bit (1
if(ha

}
bit (1
if(ha

) has width;
s width) f

attr custom coordinate width;

) has x;

s x) {

attr custom coordinate x;

) has y;
s y) o

attr custom coordinate y;
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bit (1) has href;
if (has_href) {
attr custom anyURI href;
}
bit (1) has clipBegin;
if (has clipBegin) {
attr custom time clipBegin;

}

Joe — FIa

}

F—fras—ettptnd
if (has_clipEnd) {
attr custom time clipEnd;
}
bit (1) has_syncReference;
if(has_syncReference) {
attr custom anyURI syncReference;
}
bit (1) has attr any;
if (has_attr any) {
attr _any any;
}
object content child0O;

class element_listener {

bit (1) has _id;
if (has_id) {
attr custom ID id;
}
bit (1) has rare;
if (has _rare) {
attr custom rare rare;
}
bit (1) has defaultAction;
if (has_defaultAction) {
attr defaultAction defaultActionp
}
bit (1) enabled;
bit (1) has event;
if (has_event) {
attr custom event ewent;
}
bit (1) has handderx
if (has _handler)\{
attr custemM~anyURI handler;
}
bit (lL)\hds observer;
if (has observer) {
attr custom IDREF observer;

1

attr phase phase;
bit (1) has propagate;
if (has propagate) {
attr propagate propagate;
}
bit (1) has target;
if (has target) f{
attr custom IDREF target;
}
bit (1) has delay;
if (has delay) {
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attr_custom_time delay;
}
bit (1) has timeAttribute;
if (has_timeAttribute) {
attr beginEnd timeAttribute;
}
bit (1) has attr any;
if (has_attr any) {

attr _any any;

}
object_content child0;
}
class pfrivateElementContainer {
bit (4) chd;
switch (ch4) {
casg 0:
privateAnyXMLElement anyXML;
break;
casg 1:
privateOpaqueElement opaque;
break;
casg 2:
ellement _any reserved;
blreak ;
deffpult:
custonLeXtension zzz1;

blreak ;

}
class update NewScene {
bit (1) has attr any;
if (hals _attr any) {
attr any any;

}

elemept svg svg;
}
class update RefreshScene {

viuimsbf5 time;

bit (1) has attr any;

if (hals _attr any) {

attr any any;

}

elemept svg svg;
}
class update Replaeg( {

bit (1) has attwibuteName;

if (hals_attributeName) {

attlr AttributeName attributeName;

}
bit (1) has index;
if (has_index) {
attr index index;
}
bit (1) has operandAttribute;
if (has operandAttribute) {
attr AttributeName operandAttribute;
}
bit (1) has_operandElementId;
if (has_operandElementId) {

attr custom IDREF operandElementId;
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attr custom IDREF ref;
bit (1) has value;
if (has value) {
attr custom updateValue value;
}
bit (1) has attr any;
if (has_attr any) {

attr _any any;

2
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bit (1) opt group;
if (opt_group) {
vliuimsbf5 occl;
for (int t=0;t<occl;t++) {
updatable elements childO[[t]];

}

class update Restore {
attr groupID groupID;
bit (1) has attr any;
if (has_attr _any) {

attr_any any;

}
class update Save {
attr custom IDREFS elementAttributeList;
attr groupID groupID;
bit (1) has attr any;
if (has_attr any) {

attr _any any;

}
class update_ SendEvent {
attr custom event event;
bit (1) has intvalue;
if (has_intvalue) {
signedInt intvalue;
}
bit (1) has pointvalugsy
if (has _pointvalue)({
attr point podhtwalue;
}
attr_custom(TDREF ref;
bit (1) sas{ stringvalue;
if (has\s€ringvalue) {
aper custom byteAlignedString stringvalue;

}

hit (1) has attr any:

if (has_attr _any) {

attr_any any;

}

class LASeRUnit {
LASeRUnitHeader h;
initialisations c;
vluimsbf5 occl;
for (int t=0;t<occl+l;t++) {

updates childO0;
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bit (1) opt group;
if (opt_group) {

custonLeXtension ext,;

}

class LASeRUnitHeader {
bit (1) resetEncodingContext;
bit (1) opt group;
if (opt _group) {

cu —eseter czy os

}

class ipitialisations {
colorflnitialisation c;
fontIphitialisation f;
privajteDataldentifierInitialisation p;
anyXMLInitialisation a;

extenfdedInitialisation e;

class fpcus |
bit|(1) isEnum;
if |(isEnum) {
//enumeration auto{0} self{1l},;
bit (1) enum;
} ¢else {

attr custom IDREF id;

class afttr coordinatelList {
vliuimsbf5 len;
for (fint t = 0; t < len; t++) {

att;_custom_coordinate coord[[t]];

class flixed 16 8i {

bit (1) isInherit;

if (!fisInherit) {
int|(24) float;

class afttr pount {

for (jint t=0;t<2;t++) {

attle&dsrom conrdinate item[[r]]:

[/ KK Kk K Kk Kk kK K kK KK Kk kK kK Kk Kk kK kK KK Kk kK kK Kk Kk koK kK KK Kk kK kK Kk Kk kK kK K K K K Ak

// extensions

[/ KK Kk K Kk Kk kK K kK KK Kk kK kK Kk Kk kK kK KK Kk kK kK Kk Kk koK kK KK Kk kK kK Kk Kk kK kK K K K K Ak

//for elements
class element any {
uint (extensionIDBits) reserved;

vluimsbf5 len; //length in bits
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bit[len] toSkip;

//for attributes
class attr any {
do {
uint (extensionIDBits) reserved;
vluimsbf5 len; //length in bits
bit[len] toSkip;

2 — Mo

2
+—frerst = - 7

} while (hasNextExtension) ;

[ [/ KKKk Sk ok ok koK ok ok ok koK ok ok Sk ok ok oK K ok ok ok ok ok ok Sk ok ok oK ok sk ok ok ok ok ok ok ok ok oK ok ok ok ok K ok ok Sk ok ok oK ok ok ok K ok ok ok gk

// LASeRHeader

[/ KK Kk K Kk Kk kK kK KK Kk kK kK Kk Kk kK kK KK Kk kK koK Kk Kk koK kK KK Kk kK kK Kk oKk ok RN S ok ok A A

class LASeRHeader {
uint (8) profile;
uint (8) level;
bit (3) reserved;
bit (2) pointsCodec;
bit (4) pathComponents;
bit (1) useFullRequestHost;
bit (1) hasTimeResolution;
if (hasTimeResolution) {
uint (16) timeResolution;
}
bit(4) colorComponentBits minus 1;
colorComponentBits = colorComponentBits minus I+ 1;
bit (4) resolution;
bit(5) coordBits;
bit(4) scaleBits minus coordBits;
bit (1) append;
bit (1) hasStringIds;
bit (1) hasPrivateData;
bit (1) hasExtendedAttributeshs
// extensionIDBits defigés~the number of bits of extension tags
bit (4) extensionIDBIitsy
bit (1) hasExtensiofnComfiguration;
if (hasExtensiofiConfiguration) {
viuimsbf5 Ieny
byte[lenNExtConfiguration; // may be used by a ISO/IEC 23001-1 decoder as specified in clause 14
}
bit (1)N\hésExtension;
if \(hasExtension) {

custonLeXtension ext,;

[/ KK Kk K Kk Kk kK kK KK Kk kK kK Kk Kk kK kK KK Kk kK kK Kk Kk koK kK KK Kk kK kK Kk Kk kK kK K K K K Ak

// Initialisation codecs

[/ KK Kk K ko Kk kK K kK KK Kk kK kK Kk Kk kK kK KK Kk kK kK Kk Kk koK kK KK Kk kK kK Kk Kk kK kK K K K K Ak

int colorIndex = -1;

class colorInitialisation {
bit (1) hasColors;
if (hasColors) {
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for

(o]

}

col

// a color table in front of each AU

vluimsbf5 nbColors;

uint (colorComponentBits) red[[colorIndex]];
uint (colorComponentBits) green|[[colorIndex]];

uint (colorComponentBits) blue[[colorIndex]];

(int 1 = 0; 1 < nbColors; i++) {

olorIndex = colorIndex + 1;

orIndexBits = logZsup(colorIndex);

int fon

class f
bit (1]
if (hf

//

viyl

for
1

int pri

class p
bit (1
if (hf

//
viyl

for

pri

int tag

class 4

bit (1]

it Index = -1,

bntInitialisation {

hasFonts;
hsFonts) {
. font table in front of each AU
limsbf5 nbFonts;

(int 1 = 0; 1 < nbFonts; i++) {
bntIndex = fontIndex + 1;

ttr custom byteAlignedString font[[fontIndex]];

it ITndexBits = logZsup (fontIndex) ;

vateDataldentifierIndex = -1;

IrivateDataldentifierInitialisation {
hasPrivateDataldentifiers;
bsPrivateDataldentifiers) {
b privateDataldentifiertable in front of eacHh AU
limsbf5 nbPrivateDataldentifiers;
(int 1 = 0; 1 < nbPrivateDataldentifiexsy; i++) {
IrivateDataldentifierIndex = privateDataldentifierIndex + 1;
the purpose of these strings 1is,_to ensure non collision between different private data
examples are URNs, uuids,

ttr custom byteAlignedStripgg privateDataldentifier[[privateDataldentifierIndex]];

vateDataldentifierIndéXxBits = log2sup (privateDataldentifierIndex) ;

IIndex = -Lr

hyXMLInitialisation {
hasFags;

Tags) L

if (hl

for

i

// a tag table in front of each AU
vluimsbf5 nbTags;

(int 1 = 0; 1 < nbTags; i++) {

£ (i ==20) {

// tag 0 for use for priv. attrs on LASeR elements

bit (1) hasAttrs;

if (hasAttrs) {
// the first bin is reserved for private attributes of LASeR elements
// and to attributes with a privateDataldentifier different from their parent element
viuimsbf5 nbAttrNames[[0]];
for (int t = 0; t < nbAttrNames[[0]]; t++) {
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uint (privateDataldentifierIndexBits) privateDataldentifierIndex([[O0]][[t]]/;
attr custom byteAlignedString attrName[[0]][[t]];

}
} else {
tagIndex = taglndex + 1;
uint (privateDataldentifierIndexBits) privateDataldentifierIndex([[i]];
attr custom byteAlignedString tagl[[i]];
bit (1) hasAttrs;

- )

St t
// each private element tag has a bin for private attributes
vliuimsbf5 nbAttrNames|[[tagIndex]];

for (int t = 0; t < nbAttrNames|[[tagIndex]]; t++) {

attr custom byteAlignedString attrName[[tagIndex]][[t]];

}
tagIndexBits = logZsup (tagIndex);

class extendedInitialisation {
bit (1) hasExtension;
if (hasExtension) {

custonLeXtension c;

class object content {

bit (1) opt group;

if (opt_group) {
privateAttributeContainerepnivateAttributes;

}

bit (1) opt groupl;

if(opt_groupl) {
viuimsbf5 occ2/
for (int t=0stloec2;t++) {

element$)Cchil1do[[t]];

¢lass attr script {

bit (1) choice;
switch (choice) {
case 0:
attr custom byteAlignedString string;
break;
case 1:
// Enumeration: application/ecmascript{0} application/jar-archive{l} application/laserscript{2}
bit(2) script;
break;
default:

break;
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class attr _accumulate {
// Enumeration: none{0} sum{1}
bit (1) accumulate;

}

class attr additive {
// Enumeration: replace{0} sum{1l}
bit (1) additive;

}

class gttr calcMode {
// Enumeration: discrete{0} linear{l} paced{2}
bit|(2) calcMode;
}
class afttr times {
bit|(1) choice;
swiltch (choice) {
chse 0:
viuimsbf5 max;
for (int t=0;t<max;t++) {
signedInt item[[t]];
}
break;
chse 1:
// Enumeration: indefinite{0}
break;
default:

break;

}
class agttr animFill {

// Enumeration: freeze{0} remove{l}

bit|l(l) animFill;
}
class gttr repeatCount {

bit|(1) choice;

swiltch (choice) {

chse 0:
attr custom fixed 16 8 fix&€d¥6 8Typel;
break;
chse 1:
// Enumeration:gfindefinite{0}

break;
default:

break;

}

class gttr_reéepeatDur {

bitl )y Zchai

spline{3}

switch (choice) {

case 0:
vluimsbf5 unsignedIntO;
break;

case 1:

// Enumeration: indefinite{0}

break;

default:

break;
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class attr restart {

// Enumeration: always{0} never{l} whenNotActive{2}

bit(2) restart;
}
class attr AttributeName {

// Enumeration: accumulate{0} additive{l} append{2} attributeName{3} audio-level{4} bandwidth{5} begin{6}
by {7} calcMode{8} children{9} choice{10} color{l1l} color-rendering{l2} cx{13} cy{14} d{15} delay{16} display{1l7}
display-align{18} dur{19} editable{20} enabled{21} end{22} event{23} externalResourcesRequired{24} fill{25} fill-
opacity{26} fill-rule{27} focusable{28} font-family{29} font-size{30} font-style{31} font-variant{32} font-

0D adn o i e o] 2 e ; N I N . )
et o i SEmzazes e f Cetorsacmasr o, R BT ioas i e o s et S o ts {40}

keySplines{41} keyTimes{42} line-increment{43} mediaCharacterEncoding{44} mediaContentEncodings{45} mediadize{46}
mediaTime{47} nav-down{48} nav-down-left{49} nav-down-right{50} nav-left{51} nav-next{52} nav-prev{53§} nav-
right{54} nav-up{55} nav-up-left{56} nav-up-right{57} observer{58} offset{59} opacity{60} overfflow{61}
overlay{62} path{63} pathLength{64} pointer-events{65} points{66} preserveAspectRatio{67} r{EE%. ) repeatCqunt{69}
repeatDur{70} requiredExtensions{71} requiredFeatures{72} requiredFormats{73} restart{74} notdte{75} rotatlion{76}
rx{77} ry{78} scale{79} shape-rendering{80} size{81} solid-color{82} solid-opacity{83J/) stop-color{84 stop-
opacity {85} stroke{86} stroke-dasharray{87} stroke-dashoffset{88} stroke-linecap{89} stroke-linejoin{90} |stroke-
miterlimit{91} stroke-opacity {92} stroke-width{93} svg.height {94} svg.width{95} syncBehayior{96}
syncBehaviorDefault{97} syncReference{98} syncTolerance{99} syncToleranceDefault{l00} systemLanguage{1l01 text-
anchor{102} text-rendering{103} textContent{104} timeAttribute{105} to{106} transform{107} transformBehavijor{108}
translation{109} type{110} values{111} vector-effect{112} viewBox {113} viewport-fill{114} viewpodt-fill-
opacity{115} visibility {116} width{117} x{118} x1{119} x2{120} xlink:actuate{121} xlink:arcrqle{122}
xlink:href{123} xlink:role{124} xlink:show{125} xlink:title{126} xlink:type{l127} xml:base{128} xml:14ng{129}
xml:space{130} y{131} y1{132} y2{133} zoomAndPan{134}
bit (8) AttributeName;

}
class attr floatList {

viuimsbf5 max;

for (int t=0;t<max;t++) {

attr custom fixed 16 8 item[[t]];

}
class attr rotate {
bit (1) choice;
switch (choice) {
case 0:
attr custom fixed 16 8 €ixedl6 8Typel;
break;
case 1:
// Enumeratiemy duto{0} auto-reverse{l}
bit (1) rotatey
break;
default:

breaky

}
class\attr rotscatra {

¥/ Enumeration: rotate{0} scale{l} skewX{2} skewY{3} translate{4}

hit(3) rotscatra:

}
class attr_syncBehavior {
// Enumeration: canSlip{0} default{1} independent{2} locked{3}
bit (2) syncBehavior;
}
class attr syncTolerance {
bit (1) choice;
switch (choice) {
case 0:

vluimsbf5 unsignedIntO;
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// Enumeration: default{0}
break;
default:

break;

}
class attr choice {

bit (1) choice;

bit (1) choice;
switch (choice) {
case 0:
bit (1) choicel;
switch (choicel) {
case 0:
// Enumeration: none{0} xMaxYMax{l} xMaxYMid{2}
xMinYMax{7} xMinYMid{8} xMinYMin{9}
bit (4) preserveAspectRatiol;

break;

E SW 1 et -+ a—

E chse 0:

E bit (8) value;

E break;

E cgse 1:

E // Enumeration: all{0} clip{1l} delta{2} none{3}
E bit (2) choice;

E break;

E default:

E break;

! )

L

E class attr_transformBehavior {

E // Enumeration: geometric{0} pinned{1} pinned 180{2} pinned 270{3} pinned 90{4}
E bit|(4) transformBehavior;

L

E class afttr gradientUnits {

E // Enumeration: objectBoundingBox{0} userSpaceOnUse{1l}
E bit|(1) gradientUnits;

L)

E class opjectSame content {

E bit (1) opt group;

| if(ogt_group) {

E viuimsbf5 occ0;

E forj(int t=0;t<occO;t++) {

ellements childo[[t]];

E }

Lo

!

E class gfttr groupID {

v bit(ip) value;

L)

E class gttr_index {

E viuimsbf5 value;

L)

E class &fttr playbaekOrder {

E // Enumeratione all{0} forwardOnly{1}
E bit|(1) plaeybackOrder;

L

E class altZpr, ruelspectRatrio |

xMaxYMin{3} xMidYMax{4} xMidYMid{5} xMidYMin{6}
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// Enumeration: _reserved{0} defer xMaxYMax{1l} defer xMaxYMid{2} defer xMaxYMin{3}
xMidYMax {4} defer xMidYMid{5} defer xMidYMin{6} defer xMinYMax{7} defer xMinYMid{8)} defer xMinYMin{9}

bit (4) preserveAspectRatiol;
break;

default:
break;

}

break;

case 1:

] 2

ESrraciiro e e f

bit (5) preserveAspectRatio3;
break;
default:

break;

}
class attr syncBehaviorDefault {
// Enumeration: canSlip{0} independent{1l} inherit{2} locked{3}
bit (2) syncBehaviorDefault;
}
class attr syncToleranceDefault {
bit (1) choice;
switch (choice) {
case 0:
vluimsbf5 unsignedIntO;
break;
case 1:
// Enumeration: inherit{0}
break;
default:

break;

}
class attr timeLineBegin {
// Enumeration: onLoad{0} onStartfiy
bit (1) timeLineBegin;
}
class attr viewBox {
int max=+4;
for (int t=0;t<max;tzp+) [

attr custom fixed I6” 8 item[[t]];

}

class attr zoOemAndPan {
// Epmmeration: disable{0} magnify{1l}
bit(3)V zoomAndPan;

}

glass attr overflow {

Enumeration: visihlel{(0]

bit (2) overflow;
}
class attr overlay {
bit (1) choice;
switch (choice) {
case 0:
custom extension overlayExType0;
break;
case 1:
// Enumeration: fullscreen{0} none{l} top{Z2}
bit (2) overlay;

defer
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E break; E
E default: E
E break; E
5 ) 5
L 5
E class attr defaultAction { E
E // Enumeration: cancel{0} perform{1l} E
E bit (1) defaultAction; E
L 5
E class a — f E
E // FEnumeration: default{0} E
E bit|(1) phase; E
L) 5
E class afttr propagate { E
E // Enumeration: continue{0} stop{l} E
E bit|(1) propagate; E
L 5
E class afttr beginEnd { E
E // Enumeration: begin{0} end{1} E
E bit|(1) beginEnd; E
L 5
E class sfignedInt { E
E bit (1) sign; // 1 is negative E
E viuimsbf5 value; E
12.2.3 $pecific Data Types

12.2.31 ID

12.2.3.1.1 Syntax

i class afttr custom ID{ E
viuimsbf5 ID;
E if |(hasStringIds) { // hasStringIds\is ‘a LASeRHeader attribute E
E attr custom byteAlignedStringNstringIld; E
S i
E bit|(1) reserved; E
E if |(reserved) { E
E vliuimsbf5 len; E
E bit[len] reserved, E
A i
L i
12.2.3.1.2 Semantics

This class allocates a number for an id. If during the decoding process, the string value of the id is required

(hassStringIds==true), the string value of this id is encoded. The hasStringIds value shall be initialised
using the initialisation parameters as defined in subclause 6.6.2.2.

104
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12.2.3.2 IDRef

12.2.3.2.1 Syntax

class attr custom IDREF{

. vliuimsbf5 href; |

12.2.3.2.2 Semantics

[his class allows pointing to the integer value defined by the ID_class.
12.2.3.3 AnyURI

12.2.3.3.1 Syntax

class attr custom anyURI {
bit (1) hasUri;
if (hasUri) {
attr custom byteAlignedString uri;

bit (1) hasData; // for a data URL, the actual data part is\sent below, the header is sent in [the uri

field
if (hasData) {
vliuimsbf5 len;
byte[len] data;
}
}

bit (1) hasID;
if (hasID) attr custom IDREF idref;
bit (1) hasStreamID;

if (hasStreamID) attr custom IDREF ref;

12.2.3.3.2 Semantics

[his class allows the encading of three forms of URI usable in LASeR: string, stream ID and element IP.
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12.2.3.4 Color

12.2.3.4.1 Syntax

class a
bit (1

if (hasIndex) {

uin

} else {

ttr custom paint {

) hasIndex;

t (colorIndexBits) color0;

o

1]

i )

it (1) isEnum;
If (isEnum) {
//enumeration inherit{0} currentColor{l} none{2}
bit(2) color;
else {

bit (1) isURI;

if (isURI) {

attr custom anyURI uri;
} else {

custom_extension colorExTypeO; // extensibility

12.2.3.4.2 Semantics

This cl
parame
colorlnit

s allows pointing to a color. The colorIndexBitgdvalue shall be initialised using the initialisation
ers as defined in subclause 6.6.2.2. The value" for each color shall be initialised using the
alisation class in the LASeRUnit, whose syntax-is'given below in subclause 12.2.

106

© ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=1b5e25025e8de8d88cdbcc08740ea62d

ISO/IEC 14496-20:2006(E)

12.2.3.5 Matrix

12.2.3.5.1 Syntax

class matrix {
bit (1) isNotMatrix;
if (isNotMatrix) {
bit (1) isRef; // modification for the encoding of ref(svg[,x,y])
if (isRef) {
bit (1) hasXY;
if (hasXy) {

attr custom fixedl6 8 valueX;
attr custom fixedl6 8 valueY;
}
} else {
custom extension ext;
}
} else {

bit (1) xx yy present;

if (xx yy present) {
uint (coordBits+scaleBits) xx;
uint (coordBits+scaleBits) yy;

}

bit (1) xy yx present;

if (xy yx present) {
uint (coordBits+scaleBits) xx;
uint (coordBits+scaleBits) yy;

}

bit (1) xz yz present;

if (xz_yz present) {
uint (coordBits+scaleBits) xz;

uint (coordBits+scaleBits) yz;

12.2.3.5.2 Semantics

[his class decodes\a’matrix value. The coordBits and scaleBits values shall be initialised using the
nitialisation parameters as defined in subclause 6.6.2.2.

12.2.3.6 ~Fraction

12.2.3(6.1 Syntax

class attr_custom_()tolfloat {

\ \
! uint (8) quantifiedValue; // uniform quantization of a float between 0 and 1 !
\ \

12.2.3.6.2 Semantics

This class decodes an opacity value. This class is a UniformQuantizer where vy, = 0 Vpax = 1 and nbits =
8 (see UniformQuantizer advanced optimised decoder in [ISO/IEC 23001-1]0.)
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12.2.3.7 Path

12.2.3.71 Syntax

class attr_custom path {
attr custom pointSequence seq;

viuimsbf5 nbOfTypes;

uint (5) typel[[i]];

. for (int i = 0; i < nbOfTypes; i++) {

12.2.3.7.2 Semantics

This clags decodes a path value.
12.2.3.8§ PointSequence

12.2.3.8.1 Syntax

class afttr custom pointSequence {//see subclause 13.1 for detailed semantics
viufimsbf5 nbPoints;
uinjt (1) flag;
if |(flag == 0) |
if (nbPoints < 3) {
uint (5) bits;
for (int 1 = 0; i < nbPoints; i++) {
uint (bits) x[[1]];
uint (bits) y[[1]];
}
} else {
uint (5) bits;
uint (bits) x[0];
uint (bits) y[0];
uint (5) bitsx;
uint (5) bitsy;
for (int 1 = 1; i < nbPoints; i++) {
uint (bitsx) dx'%
uint (bitsy)\dys
x[1] = @x +/x[1-1];
yli] £)dy’ + y[i-1];

}
} ellse ifin(RointsCodec == 0) { // pointsCodec is a LASeRHeader attribute

uint(4) kvalue;

uint (5) bits;

uint (bits) x[0];

uint (bits) y[0];

int XMvalue,YMvalue = 0;

int CodeNum = 0;
int Diff =0;
for(int i=1; 1 < nbPoints; i++) {
// to calculate X point
do {
bit (1) bitX;
XMvalue ++;

} while (bitX == 0);
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const bit(l) endX = 1;
uint (XMvalue+kvalue) INFO dx;
CodeNum = GetCodeNum (kvalue, XMvalue, INFO _dx);
Diff = GetDiff (CodeNum) ;
x[i] = x[i-1] + Diff;
// to calculate Y point
do {
unit (1) bitY;
YMvalue ++;

P e
ugze- (ot

const bit (1) endY = 1;
uint (YMvalue+kvalue) INFO dy;
CodeNum = GetCodeNum (kvalue, YMvalue, INFO _dy);
Diff = GetDiff (CodeNum) ;
yl[i] = y[i-1] + Diff;
}
} else {

custom extension ext;

I
| uint GetCodeNum(int k, int Mvalue, int INFO) {
I

return 2" (k+Mvalue) + INFO - 27k ;

12.2.3.8.2 Semantics of the SDL elements
flag - Flag indicating FL encoding (flag = 0) or EG*encoding (flag = 1).

kvalue - Parameter for EG encoding that«aries according to geometric distribution. For example, as
value increases, the slope of the geometric distribution becomes gentler.

XMvalue, YMvalue - The number ofifeading zeros.

CodeNum - Code number.

dx - Differential value between x-coordinate values of a current point and a previous point.
ix = x[i] — x[i — 1]

dy - Differential/value between y-coordinate values of the current point and the previous point.
dy = y[i] — y[i="1]

INFO - Value having information about dx or dy..

12:2.3.8.3 Decoding Process

When the LASeR binary stream is assumed to be decoded into a point sequence of (Xq, Vo), (X1, Y1), ---» (Xn, Yn),

e The number of points in the point sequence is extracted from the LASeR binary stream

e The flag is extracted from the LASeR binary stream

o If the value of the flag is zero which indicates the point sequence is encoded using the fixed length
coding, decoding according to the following process

- If the number of points is two or less:
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o Each value of xo, Yo, X1 and y, is extracted by reading “bits” number of bits

- Otherwise:

(i)  Each value of xy and yj is extracted by reading “bits” number of bits
(i)  The number “bitsx” of the bits required for a differential value dx of x-coordinates and the
number “bitsy” of the bits required for a differential value dy of y-coordinates are extracted

(i) dx and dy are extracted by reading “bitsx” bits and “bitsy” bits, respectively, and then x; = x;

¥ dxandy; = y.1 T dy are calculated
(iv) iis incremented and the previous step (iii) is performed (n-1) times.
o |[If the value of the flag is one which indicates the point sequence is encoded using the Exp-Golomk
coding, decoding according to the following process
- The number of points of the point sequence is extracted from the LASeR binary stream

- The parameter k is extracted from the LASeR binary stream
- “bits” number of bits are read and then the first point coordinates (x0, y0)-are decoded
- For each point except the point (X, ¥o), the following process is performed to decode one point (x;, yi).

(i) Bits are read one at a time until “1” is detected and the4otal number of read bits is set to M
(i) Theread “1” is discarded

(i)  (M+kK) bits are read and assigned to INFO

(iv) CodeNum =2""+ INFO — 2“is calculated

(v) dxis calculated from CodeNum

(vi) x;=x.4 + dxis calculated

(vii) Bits are read one by one until “1is detected and the total number of read bits is set to M
(viii) The read “1” is discarded

(ix) (M+k) bits are read and assigned to INFO

(x) CodeNum = 2" +JNFO — 2" is calculated

(xi) dy is calculated.from CodeNum

(xii) i = V.1 + dy-js’calculated.

12.2.3.8.4 Encoding Process

This sulpclause is informative. When a point sequence is assumed to be comprised of (n+1) number of points
(X05 yO)v X1, Y1), Py (Xm Yn),

¢ |Choose coding method between Exp-Golomb coding or fixed length coding

. hen fixed length coding Is chosen, encoding the point sequence according to the following process

- If the number of points is two or less:
(i) The minimum number of bits with which all of xq, yo, X1, and y; can be encoded is calculated
and encoded
(i) Points (xo, Yo) and (x4, y4) are encoded using the number of bits calculated above

- Otherwise:
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(i) The minimum number of bits with which the point (xo, yo) can be encoded is calculated and

(ii)

encoded

Point (xo, Yo) is encoded using the number of bits calculated above

(i) dx4q, ..., dXpnq (here, dXp,nq = X, — X,.1) are calculated and then the number, bitsx, of bits
required for encoding them is calculated
(iv) dyqo, ..., dYnn1 (here, dynn1 = Yo — Yn1) are calculated and then the number, bitsy, of bits
required for encoding them is calculated
(v) The numbers of bits, bitsx and bitsy are encoded
(vi) dx4o, dy10, ---, AXpn-1, dynnq @re encoded
e When Exp-Golomb coding is chosen, encoding the point sequence according to the following process
- The minimum number of bits with which the point (xq, Yo) can be encoded is calculated and ehcoded
- Point (xo, Yo) is encoded using the minimum number of bits,
- For each point except the point (xo, Yo), the following precess is performed to encode one point (x;, i)
(i) A difference, “diffx,” between x; and x;{\is* mapped into an EG code number CpdeNum
without a sign, according to the rule given below:
If (diffx >= 0) CodeNum = diffx£ 2 — 1
else CodeNum = |diffx[\52
(i) M denoting the number of leading zeros is calculated by M = | log,(CodeNum +2k)| - K
(iii) M number(of)“0” bits are recorded.
(iv) One. 1”)bit is recorded.
(v) -The suffix offset “INFO,” which carries information, is calculated by INFO =CodeNufn + 2 -
oMk
(vi) INFO is recorded in (M+k) bits
(vii) A difference “diffy” between yi and yi-1 is mapped into an EG code number CodeNun
(viii) Without a sign, according to the rule:
If (diffy >= 0) CodeNum = diffy * 2 — 1; and
else CodeNum = |diffy| * 2.
(ix) The number “M” of leading zeros is calculated by M = | log>(CodeNum +2k)| -k
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(x) M number of “0” bits are recorded
(xi) One “1” bit is recorded.
(xii) INFO is calculated by INFO =CodeNum + 2% - 2Y*

(xiii) INFO is recorded in the (M+k) bits.

12.2.3.9 ValueWithUnits

12.2.3.9

12.2.3.9.2 Semantics

This cla

12.2.3.1

12.2.3.1

class 4
uin
viy

for

}

.1 Syntax

ttr custom valueWithUnits f{
t (32) value; // float represented as fixed point with 8 bits mantissa

t (3) units; // 0 no unit, 1 ‘in’, 2 ‘cm’, 3 ‘mm’, 4 ‘pt’, 5 ‘pc’, 6 ‘%’

5s decodes a value with unit.
0 AnimatedValues

0.1 Syntax

ttr custom AnimatedValues {
t (4) type;
limsbf5 nbValue;
(int 1=0; 1 < nbValue; i++) {
it (1) escapeFlag([[i]];
f (escapeFlag[[i]]) |
// case for inherit and other mixed'€num+number cases
bit (2) escapeEnum|[[i]];
else {
switch (type) {
case 0: // string
attr custom byteAlighédString value[[i]];
break;
case 1: // floag
attr custém\fixedl6 8 value[[i]];
break;
case 12
atthns/custom anyURT value[[i]];
break,;

case 2: // path

attr custom path value[[i]];

break;

case 3: // pointSeq
attr custom pointSequence value[[i]];
break;

case 4: // fraction
attr custom Otolfloat value[[i]];
break;

case 5: // color
attr custom paint value[[i]];

break;

case 6: // enum
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case 10: // id
viuimsbf5 value[[i]];
break;

case 11: // font
vluimsbf5 j;
value[i] = fontTable[j];
break;

case 7: // ints
vluimsbf5 nbInts;

e 2 = 2 )
ot 2 - 7 1

viuimsbf5 value[[i]][[k]];

}
break;
case 8: // floats
vliuimsbf5 nbFloats;
for (int k = 0; k < nbFloats; k++) {
attr custom fixed 16 8 value[[i]][[k]];
}
break;
case 9: // point
attr custom coordinate valueX[[i]];
attr custom coordinate valueY[[i]];
break;
default:
custom extension privateData;

break;

12.2.3.10.2 Semantics

his class decodes a list of animated\values.
12.2.3.11 AnimatedValue

12.2.3.11.1 Syntax

class attr customlAnimatedValue {
uint (4) types
bit (1) eseapeFlag;
if (es€apeFlag) {
%/=ecase for inherit and other mixed enum+number cases
bit (2) escapeEnum;

# €lse {

WITCTI (YD) {
case 0:
attr custom byteAlignedString value;
break;
case 1:
attr custom fixedl6 8 value;
break;
case 12:
attr custom _anyURI value;
break;

case 2:

attr custom path value;
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