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Foreword

ISO

technical-committees—collaborate in-fields—of mutual-interest—Other international nrgani79finne, Ia

20:2006(E)

(the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC

overnmental

and

Inter

The

Stan

ISO/

Subgommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

ISO/

national Standards are drafted in accordance with the rules given in the ISO/IEC Directives, R

main task of the joint technical committee is to prepare International Stahdards. Draft

EC 14496-20 was prepared by Joint Technical Committee IS@MEC JTC 1, Information

Part 1: Systems

Part 2: Visual

Part 3: Audio

Part 4: Conformance testing

Part 5: Reference software

Part 6: Delivery Multimedia Integration Framework (DMIF)

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

Part 9xReference hardware description [Technical Report]

hon-governmental, in liaison with ISO and IEC, also take part in the work. In the fieldcef information
techpology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

art 2.

International

Hards adopted by the joint technical committee are circulated to national bedies for voting. Plublication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote,

technology,

EC 14496 consists of the following parts, under the general title Information technology +— Coding of
audi¢-visual objects:

Part’10: Advanced Video Coding

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)
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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

— Part 22: Open Font Format
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Introduction

SO/

EC 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

The
draw

The

The
reas
the
from

Atter
right
all s

ottt

bhones.
A Simple Aggregation Format (SAF), specified in Clause 7, to efficiently and easily transport

Hesigned to be simple to implement and to allow efficient demultiplexing on lowsend devices.

attention to the fact that it is claimed that compliance with this document may involve the used
SO and IEC take no position concerning the evidence, validity and‘seope of this patent right.
bnable and non-discriminatory terms and conditions with applicants throughout the world. In

tatement of the holder of this patent right is registered with the ISO and IEC. Information may
the companies listed in Annex A.

5 other than those identified in Annex A. ISO.and IEC shall not be held responsible for iden
ch patent rights.

based-or-S\VG-Tiny)-are-both-designed-to-be-suitable-forlightweight-embedded-devices-such as mobile

LASeR data

ogether with audio and/or video content over various delivery channels. Thismultiplexing scheme is

nternational Organization for Standardization (ISO) and International Eleétrotechnical Commission (IEC)

of a patent.

holder of this patent right has assured the ISO and IEC that'he is willing to negotiate licences under

this respect,
be obtained

tion is drawn to the possibility that some of the €lements of this document may be the subject of patent

ifying any or
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INTERNATIONAL STANDARD

ISO/IEC 14496-20:2006(E)

Information technology — Coding of audio-visual objects —

Part 20:
Lightweight Application Scene Representation (LASeR)

and Simple Aggregation Format (SAF)

1

This
resp
asm

LAS¢R aims at fulfilling all the requirements of rich-media services-at the scene description |

supp

Tech
and
abilit

Scope

International Standard defines a scene description format (LASeR) and“an aggregation f
pctively suitable for representing and delivering rich-media services toresource-constrained
obile phones.

orts:

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

b small set of key compatible extensions over SVG;

he ability to encode and transmit a LASeR stream and then reconstruct SVG content;

lynamic updating of the scene to achieve ‘areactive, smooth and continuous service;

simple yet efficient compression to improve delivery and parsing times, as well as storage siZ
jesign goals being to allow both for-a direct implementation of the SDL as documented, as
Hecoder compliant with ISO/IEC™23001-1 to decode the LASeR bitstream;

bn efficient interface with audio and visual streams with frame-accurate synchronization;
ise of any font formatyincluding the OpenType industry standard; and
pasy conversion” from other popular rich-media formats in order to leverage existing

Heveloper communities.

pberformance. Other aims included: scalability, adaptability to the user context, extensibility g
y to define small profiles, feasibility of a J2ME implementation, error resilience ar

implefmentations.

ormat (SAF)
levices such

bvel. LASeR

e, one of the
well as for a

content and

nology sel€ction criteria for LASeR included compression efficiency, but also code and memory footprint

f the format,
d safety of

SAF aims at fulfilling all the requirements of rich-media services at the interface between media/scene

desc

ription 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
independently from SAF.

2 Normse

The followin
references,
document (in

itive References

g referenced documents are indispensable for the application of this document: For ¢
only the edition cited applies. For undated references, the latest edition .of. the referd
cluding any amendments) applies.

ISO/IEC 13818-1, Information technology — Generic coding of moving picturesS\and associated
information + Part 1:Systems

ISO/IEC 144|96-1, Information technology — Coding of audio-visual objects +Part 1: Systems

ISO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: ISO base med
format

ISO/IEC 14496-18, Information technology — Coding of audib=visual objects — Part 18: Font compre

and streamir

RFC 2045,
http://www.iq

g

Multipurpose Internet Mail Extensions (MIME) Part one: Format of Internet message bdg
tf.org/rfc/rfc2045.txt

RFC 2326, A
RFC 2965, A

W3C SVG11
http://www.W

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

{TTP State Management Mechanism, http://www.ietf.org/rfc/rfc2965.txt

, Scalable Vector Graphies’(SVG) 1.1 Specification [Recommendation],
3.0rg/TR/2003/REC-SVG11-20030114/

W3C SMIL2
http://www. W

Synchronized Multimedia Integration Language (SMIL 2.0) — [Second Edition], 07 January
3.0rg/TR/2005/REC-SMIL2-20050107/

W3C CSS, ¢
http://www. W

ascading Style Sheets, level 2 [Recommendation],
3.0rg/TR/1998/REC-CSS2-19980512/

W3C DOM,

jated
nced

audio

a file

5sion

dies,

2005.

Decument Object Model Level 2 Events Specification, Version 1.0, W3C Recommend

ation

13 November, 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/
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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
individually accessible portion of data within a media stream

NOTE : it is.t | . hich timing inf . it

3.1.2

medja time line
axis pn which times are expressed within the transport or system carrying a LASeR orther streain

3.1.3

normal play time
indichtes the stream absolute position relative to the beginning of the presentation

[RFQ 2326]

3.1.
packet
smallest data entity managed by SAF consisting of a headerand a payload

3.1.5
scerne segment
a sef of access units of a LASeR stream, where©nly the first access unit contains a LASeRHeadg

=3

3.1.6
scerle time line

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

3.2 | Abbreviations

CSS|Cascading Style Sheets, a W3C standard

SMIL Synchronized ‘Multimedia Integration Language, a W3C standard
SVG|Scalablé Vector Graphics, a W3C standard

4 ocument Caonventions

This document uses the following styling conventions for various types of information.

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 exten
const bit/(

uint (idBit

ds LASeRUpdate {
UpdateBits) InsertCode;

s) ref;

The following is the style used for ECMA Script:

|function Insert (parentId, field, wvalue) {..

5 Archit

LaSER is ds
protocols. L
media file fol
format (SAR
order. SAF
to other deli
definitions of

Figure 1 pre

pcture

fined in terms of abstract access units, which may be adapted for transmission over & varig
BSER streams may be packaged with some or all of their related media into filescof-the ISO
rmat family (e.g. MP4) and delivered over reliable protocols. There is also a simple aggreg
), which aggregates a LaSER stream with some or all of its associated-media into st
Mmay be delivered over reliable or unreliable protocols. Finally, LASeR streams could be adz
very protocols such as RTP [RFC 2326] or MPEG-2 transport [ISO/IEC*13818-1]; howeve
these mappings is outside the scope of this specification.

sents the LASeR and SAF architecture.

LASeR

SVG Scene Tree Extensions

Audio | Video | Image | Font

LASeR
Commands

Binary Encoding

SAF

pty of
base
ation
ream
pted
, the

6 Scene

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 des

cription specifies four aspects of a presentation:

visual elements;

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

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

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

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

ow they are

clicks on an

A scene description may change by means of animations. The different states of the scene during the whole
animation may be deterministic (i.e. known when the animation starts) or not. The former case is illustrated by
parametric animations. The latter case is illustrated by, for instance, a server sending modification to the

scenE on the Tly. The sequence of a scene description and Its timed modifications 1S called a scen
stregm.

The scene description format specified herein is called LASeR. A scene description streamis cal

Stre
or at
time

This
defin
desc
This
6.2

6.2.1

The
defin
SMIL

LASgR scene is an SVG scene possiblyswith LASeR extensions. These extensions are also ds

subd]
whic

6.2.2

m. Modifications to the scenes are called LASeR Commands. A command is used to act
ributes of the scene at a given instant in time. LASeR Commands that need.tobe executed
are grouped into one LASeR Access Unit (AU).

specification defines an XML language to describe scenes which can/be encoded with the L
ed throughout subclauses 6.5 to 6.8.37. The exact XML syntax<for-these elements and
ribed in the schemas provided as electronic attachments to this specification.

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

Scene tree

ed by the W3C in the SVG specification\[W3C SVG11] [2]. Subclause 6.8 explicitly refers tq
elements and attributes which can be encoded using the binary format defined in this sp

ause. This specification defines‘in subclause 6.6.2.3 a set of commands, called LASeR
N can be applied to a LASeR s¢ene.

Fonts

LAS

ISO/|IEC 14496-18, and sent as a media stream together with the scene stream. SVG elements r
descfiption are not.supported by LASeR.

NOTI 1
encogled separately and sent as a media stream. ISO/IEC 14496-18 is one option to encode and transmi
more|options may be specified in the future.

R supports the_encoding of fonts. Fonts shall be encoded separately from the scene

to.encode SVG scenes with SVG fonts in LASeR, font information shall be extracted from th

e description

ed a LASeR
on elements
at the same

ASeR format
attributes is

scene constructs on which the binary format defined in this specification is based are the elements

the SVG or
bcification. A
pfined in this
Commands,

, €.g. using
clated to font

e SVG scene,
the font, and

NOTE 2

better quality can be achieved by transmitting the original OpenType fonts.

NOTE 3

when using LASeR to encode an SVG scene which includes SVG Fonts derived from OpenType fonts, a

care should be taken when extracting font information from an SVG scene that the effective target of

references into the SVG scene, e.g. from scripts, is not changed. One possible way is to replace the extracted font
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 ..."/>
g]yph nniﬁnﬂe;"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="TestComic"
font-size="60" fill="black" stroke="none">
<line x1="0" yl="0" x2="210" y2="0" stroke-width="1"
stroke="#888888"/>
<text>AyOQR¢</text>
/g>

</svg>

Example 1 — SVG scene with embedded font information

<?xml version="1.0" encoding="UTF-8"?>
<saf:SAF$ession xmlns:saf="urn:mpeg:mpeg4:SAF:2005" ..>
<saf| sceneHeader>
LASeRHeader ../>
</saf:sceneHeader>
<safimediaHeader streamType="12!"‘0bjectTypeIndication="6" streamID="font'|/>
<saffmediaUnit streamIDref="font" .../>
<!'t-this media unit contains the OpenType font -->
<saf}|sceneUnit>
lsru:NewScene>
<svg width="480" height="360" viewBox="0 0 480 360" version="1.1"'
baseProfile="tiny">
<defs>
<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="#888888"/>
text>AyOQe</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.

6 © ISO/IEC 2006 — All rights reserved
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a SAF mediaUnit. The attributes streamType="12" and objectTypelndication="6"
mediaHeader with streamID “font” identify the content of the SAF stream.

encoded as a number, and is strictly local to SAF.

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

Timing Model

the font description is removed from the SVG scene, encoded with ISO/IEC 14496-18 and placed in

in the SAF

the SAF mediaHeader and SAF mediaUnit are connected through the streamID “font”, which is

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

Ther
Wall

Logi
SVG

<svd

</sVy

Timd

a)

-

are Scene Times, Wallclock Times, SMPTE timecodes, Media Times, and Encoded)S
clock times and SMPTE timecodes are not affected by the following discussion.

ally, a LASeR scene at any instant could be represented by an XML document,Wwhich ap

document:

>

animate begin="X" \>

g>

s within this logical XML document are uniformly expressed in scene times. Scene times

origim and the timescale is defined in SVG.

Logi
have

ally XML fragments are sent in access units which have Media Time timestamps (MT). Th
a known origin, and are expressed on a timescale declared at the transport layer. N

equations below do not show the correction for timéscale units, for simplicity.

The
New
zero

The
MT(r

Scer
scen
X-ST

XML fragment containing the "svg"-glement in this example is sent in an access unif

ST(ns) = 0.
XML fragment which supplies the construct "r" is sent in a later access unit with medi
. The defined scene time_of that access unit is ST(r) = MT(r) - MT(ns).

e times within that.access unit ("begin" in this example) are encoded for transmission re
ptime of the access“unit. In this example, the "begin" time X is transmitted as the Encoded
(r). For LASeR.commands inside a script element, ST(r) is the scene time when the script is

AR
defi

freshScéneg command has an arbitrary media time, as usual, but contains within the acq
d SceneTime for that media time. This enables terminals which "tune in" after the NewSce|

or fof any.other reason did not receive the NewScene, to nonetheless establish Scene Times.

coul

cene Times.

bears like an

have a zero

ese may not
ote that the

which is a

Scene. The media timestamp MT(ns) of that access unit is arbitrary, but the defined ScengTime of it is

a timestamp

lative to the
Scene Time
activated.

ess unit the
he was sent,
The encoder

calCulate the value of that scenetime by comparing the media timestamp of the RefreshS

cene MT(rs)

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

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 Ty, be the
scene time within the initial scene segment upon reception of the first access unit of that new scene segment.
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)

With more scene segments

NewScene X Teo
| } » First scene segment

y z
Second scene segment * % >

sceneTime(y) = T,

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

Figure 2 — scene time and scene segments

Time values|are encoded in ticks. The number of ticks per seconds_for time values relating to the sceneltime
line is defindd by the timeResolution attribute of the LASeRHeader) Attributes “begin” and “end” are encpded
as offset frogn the scene time of the current access unit. Attributés “clipBegin” and “clipEnd”, which hold {imes
in a media tifne line of another stream, are encoded with a predefined resolution of 1000 ticks per secondp.

6.4 Execution Model

An applicatipn which shows a presentation comprising a LASeR stream in a way compliant with this
specification|is called a LASeR Engine.

The playbagk algorithm of a compliantC)ASeR Engine shall produce the same result as the algorithm
described bglow with the following high-level steps for each execution cycle:
1. Comput¢ the new scene time-T's (begin of execution cycle);

2. Decode pny LASeR AU Wwith a scene time below or equal to Ts, and not yet presented in earlier exegution
cycles;

Execute|LASeR Gemmands from LASeR AUs decoded at step 2;

Process|all events (DOM, SVG or LASeR) according to the DOM event model [3] and resolve all begin
and end|times-that can be resolved according to the SMIL Timing Model, in clause 10 of [SMILZ2];

Determireactive mrediaobjects by mspecting begimand-endtimes;

For each active media object, present the media access unit with the normal play time equal to clipBegin
+ (Ts — begin time) and clamp it using clipEnd.

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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LASeR

Manager

LASeR |
Renderef

—

Rendered
Scene

Normative in LASeR |

Normative in SVG

Figure 3 — LASeR engine components and normative parts
6.5 | Supported Events
A LASeR engine supports the event model as specified in the DOM Level2 events specification [J)W3C DOM]0
with extensions compatible with the (informative) DOM Level 3 specification [3],.and"SVG Tiny 1|2 [2]. These
extemsions are: the definition of a namespace associated with each event; the naming of the events and of the
animiation events; and the notion of cancellability of an event.
The list of supported events with their properties is given in Table 1.
Table 1 — List of supported‘évents
Event name Namespace Description Bubble | Canc.
“focysin” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes No
(or deprecated “DOMFocusIn”) | events SVG11].
“focysout” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes No
(or deprecated | events SVG11].
“DOMFocusOut”)
“actiyate” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes Yes
events SVG11].
“click” http://www.w3:org/2001/xml- As defined in subclause 16.2 of [W3C | Yes Yes
events SVG11].
“moyisedown” http;//mwww.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes Yes
events SVG11].
“moliseup” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes Yes
events SVG11].
“moliseover” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes Yes
events SVG11].
“modiseout” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes Yes
events SVG11].
“mogisemove” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Yes No
events SVG11].
“loaq” http://www.w3.0rg/2001/xml- As defined in subclause 16.2 of [W3C | Np No
(or deprecated “SVGLoad”) events SVG11].
“resige’ 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
(or deprecated “SVGScroll”) events SVG11].
“zoom” http://www.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
© ISO/IEC 2006 — All rights reserved 9
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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 | No No
are

sent to, and have no effect on non timed

ODJects.
“resume” urn:mpeg:mpeg4:laser:2005 Restarts the clock of the timed object they | No No
r
:eit to, and have no effect on non timed
objects.
The value oflkeyCode 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 sémé&times
NO KEY 5 special value disabling the wait for a key
ANY_KEY 6 matches any Key
SOFT _KEY 1 7 soft key n*A(dsually 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_% 55
KEY\/8 56
KEY 9 57
6.6 EncoderConfiguration

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.

10 © ISO/IEC 2006 — All rights reserved
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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 grouplD, the values
of sqme attributes of some nodes. This storage is scoped by the domain-name and path compyted from the
sourte using the fields in the LASeR header. The other command restores the attributes (if @ny) previously
savefd under the given grouplID, as scoped by the domain-name and path.

The ptored values and permanent streams are scoped by the domain-name and path.(That is, |t is possible
for 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 stafe under the
samg grouplD, and for those saved states to be distinct.

It is possible that there is state saved under the same grouplD for more than one domain-name/path pair, and
that 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 ordereq primarily by
prefdrring more specific domains (with more components) over less=specific, and then for states with the same
domain, and preferring more specific paths (with more componeénts) over less-specific. Once the saved states
have] been so ordered all the saved states are restored, starting with the least specific (least prieferred) and

ending with the most specific (most preferred).

For gxample, if there is saved state under the same_grouplID for

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

]
J

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

)
2) domain-name “.acme.com”, path “/user/laser-expert/demo”;
)
4)

domain-name “www.acmei¢om”, path “/user/laser-expert/demo”

Ther] state (1) is restored, then state (2), (3) and (4), in that order. It is possible that these saved states do not
overyrite each other (different attributes or nodes), partially overwrite each other (some attributeq in common)
or cdmpletely overwrite €ach other.

6.6.2.2 Attributes of LASeRHeader

e profile: this<value signals the profile of LASeR that the scene segment starting with this LASeRHeader
gdheresto:

e [evel: this value signals the level of LASeR which this scene segment starting with this LASeRHeader
dheres to

resolution

e resolution: this attribute is a number between -8 and 7 defining the coordinate resolution as 2
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

type of the first LASeR Command .
Append yalue following the LASeRHeader Behavior
true the new scene segment defines a new sceng,
NewScene I
falsq 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(name of the request-h

used (1)

or the first component of the domain name is elided (0). For example; if the source material

came frgm “www.laser.com”, then this differentiates between associatingthe “service” with

“‘www.la
associat

ser.com” and “.laser.com”. (Note the definition of local namestimthe RFC, and the possibility
b the “service” with locally loaded files, and that the domain‘name may be either

“<hostngme>.local” or “.local” in that case.). Together with pathGomponents, this attribute defines the

“service|.

e pathCo

excluding the final file-name. For example, if the sQurce was “/user/laser-expert/demo/art.mp4” then a

pst is

to

ponents: this integer attribute indicates how much®of the source path is used. If this takes the
value 0, then the “service” is not associated with a path,-and if it takes the special value 15 (or any va
equal tolor greater than the number of components in-the path) then the entire path is used up to but

value of 4 or greater selects “/user/laser-expert/démo/art.mp4” as the path, the value 2 selects
“luser/lager-expert” and the value zero sets nolpath. Together with useFullRequestHost, this attribute

defines

e pointsC

e “service”.

pdecType: this attribute specifies which strategy is used to encode point lists. Possible v

are in Tgble 4.

Table 4 — pointsCodecType values

Point sequence encoding strategy | Code

ExpGolombPointsCodec 0
ISO Reserved 0x1-0x3

® reserve

- this ISO reserved attribute has a value of Q

ue

hlues

e hasStringlds: this Boolean attribute defines whether ids are carried as strings, allowing XML canonical
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.

12
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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,

e the set of associations between binary indexes and name spaces,

° the-set-of-associations-between-birar-dexes-and-private-XMtaas
-5+ oS- PBetWeeHpmrary—a SHE-PHY AVt g5

6.7 | LASeR Scene Commands

6.7.1 Overview

Scerle Commands are a declarative way (as opposed to programmatic as in a script) of specifying changes to
the sccene. The following commands are defined:

4 NewScene: to create a new scene.

4 RefreshScene: to repeat the current state of the scene, foruse as a random access point into the
LASeR stream or as a means to recover from packet loss.

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

4 Replace: to replace an element by anothér element (by id or from a group by index), or tp replace the
value of any attribute of any element,

4 Add: similar to replace, but with<the notion of adding to the value rather than replacing it.

4 Save, Restore and Clean:'io save, reload or remove persistent scene information in th¢ form of the
value of a list of attributes.-Other commands have no influence on persistent scene information.

4 SendEvent: to send an event to any element in the scene.
The following restrictions apply to all commands:
4 Commands shall refer to existing elements and attributes.

4 The\following attributes cannot be updated: id, type, xml:space, preserveAspectRatio, [the x and y
aftributes of the text element and the following attributes of the animation elements: py, from, to,

valuas and fill This constraint can ha workad around byvundatina-thewhole-element
Ve 8SahRaH—-HS-GORSHAHR-Ga B e-WoHE aaFoHR Gy UpaatiigtHe-WhHo6-818heht:

¢ Indexed commands can only be applied to attributes 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

6.7.21  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 Add command may also add the value of another attribute of another element to the target attribute. The

.

value to
operandAtt
target attriby
following typ

[«

Examples:

The

The
“foo

The
xlink
“http

dd I1s then defined by the element Id operandElementld and the attribute
ributeName. The attribute which is the source of the added value shall be of the same type-g
te. The only exception is if the target attribute is a string: if the added value belongs t
Bs 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
integer
float
point
time

Format for string conversion
“%d"
“%.4f"
x and y as “%.4f %.4f
hours, minutes and seconds as “%02d:%02d:%02d”

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

script s2 adds “ bar” to the text content of theé-text element with ID “txt2”. Resulting text cont
bar”.

script s3 adds the value of textContent of the text element with ID “txt3” (i.e. “service?3”) t
href  attribute of the &0 element with ID Resulting  xlink:href]
.//lwww.example.org/service? 3!l

al”.

mame

s the
b the

ent is

D the
is

<text id

<script
<lsr:1

</script

<text id
<script

=" Extl"
jd="s1">
Add ref="txtl'

font-size="12" .>

attributeName="font-size" value="3"/>

E"txt2" >f00</text>
Ld="s2">

<lsr:Add ref="txt2"

</script

attributeName="textContent" wvalue=" bar"/>

<text id="txt3">service?3</text>
<a id="al" xlink:href="http://www.example.org/">..</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.

14 © ISO/IEC 2006 — All rights reserved


http://www.example.org/service?3%E2%80%9D
http://www.example.org/%22%3E%E2%80%A6%3C/a%00
https://iecnorm.com/api/?name=1b5e25025e8de8d88cdbcc08740ea62d

ISO/IEC 14496-20:2006(E)

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 1mplementation OI 1ncremental update

// ladds to 'transform', numeric fields or strings

//
funjction AddToValue (parentlId, field, wvalue) {
vlar 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.getAttribute (field))

var numval = parseFloat (value);

if (prevval != 'NaN' && numval != 'NalW) {
// if both are numbers, add
parent.setAttribute (field, preg¢wval + numval) ;

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

}
} else {
alert ("parent not found in add to field");

6.7.3 Clean

6.7.3.1 Semantics

The |Cléean command erases the storing area identified by the attribute groupID with the most specific
matching—defimed—im6:6-2t—The etement - information stored—imthecorresponding memory” area is not
available anymore.

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).

© ISO/IEC 2006 — All rights reserved 15


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

ISO/IEC 14496-20:2006(E)

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: this attribute defines the id of the element that shall be deleted or modified.

i . H dbsatlos b o ol o L ) lo oltaal £oLle 1 hdo ololobo e bl Lot of alailal
° IndeX tl 1S AdlllToulc UTIINITS UITC £ZCTUTUASTU ITIUTA UT UTT TITITTICTIU U UCTITLT 1ITT UIT 115U UT UIHTNUTCIT.

o attribut¢Name: this attribute defines the name of the attribute in which the deletion happens,-by)d¢fault

“children”. This attribute is only allowed in conjunction with index.

6.7.4.3 DPM Formulation

This subcladse is informative.

//
// auxilipry function for delete node by id
//
function peleteNodeInternal (elem, id, poundId) {
if (elgm) {

var| i;

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

if (child.nodeType == 1) {
if (child.getAttribute ("id") ==7id) {
elem.removeChild (child)%:
return;

}

//

// implemgntation ofisremove child indexed

//

function pPeletelhi¥ldIndexed (parentId, index) {
var parent (= document.getElementById (parentId) ;
if (pargn¥ /= null) {

DeleteNodeInternal (chidd, id, poundId);

var chitd—-getFEtementthritctparert—trcexr
if (child !'= 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
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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 (frqgmnn’rq)'

<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 0:01X9607844"
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"

>

In th

e above sample, the first Insert adds the g with id Dictionary after the single g object alreadly present in

the rpot svg. The attributeName attribute has adefault value of “children”. The second Insert adds a polyline

at the end of the currently empty Dictionary g. The third Insert adds one point at the beginning
attrijute of the Shape4 SVG polyline.

6.7.59.2 Attributes

6.7.9.3. Children

fef: this attribute definesthe"id of the insertion point. In the absence of a ref specification
insertion point is the root SVG svg element.

index: this attribute~defines the index at which to insert the child. In the absence of an index
ihserted at the end of the children list.

3ttributeName: this attribute defines the name of the attribute (which must be a list) in which
happens, by default “children”.

value:the (constant) inserted value.

bf the points

, the default

, the child is

the insertion

Any element.
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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 (i <[U) return getlastElementChild(element),;
var k;
for (k f# 0; k < element.childNodes.length; k++) {

var ell = element.childNodes.item(Xk) ;
if (el '= null && el.nodeType == 1) {
if |(i == 0) return el;
elsg 1i--;

}

return hull;

//
// auxilipry function: similar to getElementChild for the~last child

//
function ggetLastElementChild (element) ({

var k;

for (k f element.childNodes.length - 1; k >= @;N\k--) {
var ell = element.childNodes.item(k) ;
if (el !'= null && el.nodeType == 1) {

retprn el;

return hull;

//

// implemgntation of insertinciild indexed

//

function [[nsertChildIndexed (parentId, child, index) {
var pargent = document.getElementById (parentId);

if (pargent != null>r&& child !'= null) {
parenf.insertBefore(child, getElementChild (parent, index));
} else

alert|("Parent 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.
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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

This subclause is informative

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

}
6.7.71 RefreshScene

6.7.7.1 Semantics

The RefreshScene command provides a functionally identical copy of\the current scene, to a prowser that
may [have lost some information since the previous NewScene or RefreshScene command, or which has not
yet seen a NewScene or RefreshScene command. For browsers in-other states (i.e. those that have a scene
for which they have received all information) this command shall be ignored. For browsers that |interpret this
cominand, it is functionally identical to NewScene except that the scene time is reset to the| given value
instepd of 0. After this command has passed, it should net be possible to differentiate the state pof a browser
that dlid not need to interpret it, and skipped it, from one that did interpret it; the scene graph angl scene time
in the two browsers should identical.

A LASeR Access Unit carrying a RefreshScene . dommand shall be indicated as a random acces$ point at the
trangport protocol level. A terminal may skip sueh an access unit.

6.7.7.2 Attributes

e time: the current scene time tolset if this command is interpreted. This attribute is expressed [as a number
gf ticks, using the LASeR time-resolution.

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

6.7.7.4 DOM¥Formulation

This [subclause is informative.

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.
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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 Replace command may also replace the target value with the value of another attribute of another
element. Th f f i f f ame
operandAttributeName. The attribute which is the source of the replacing value shall be of the same.ty
the target atfribute. The only exception is if the target attribute is a string: if the added value belongs t
following types in Table 5, it is then converted to a string and added to the target attribute.

NOTE The following attributes cannot be updated: id, by, from, to, values, type, xml:space and-fill' (from aninpation
elements). Thjs constraint can be worked around by updating the whole element.

6.7.8.2 Attributes

e ref: this pttribute defines the id of the element on which the replacement will‘be applied.

e index: this attribute defines the position of the replacement

e value: the (constant) replaced value.

e operandElementld: this attribute defines the id of the element from which the added value is taken
o operandAttributeName: this attribute defines the name of\the field from which the added value is taken

e attribut¢Name: this attribute defines the name of the,replaced attribute. Acceptable values are the pame
of any aftribute of a LASeR element.

6.7.8.3 Children

Any elemenfor text content

6.7.8.4 DPM Formulation

This subcladse is informative.

//
// implemgntation gfisxeplace node by id
//
function ReplacéftrodeId, newNode) ({
// replhce (@L} instances of nodeld wherever they are
// inclhdifig use

1if (dochmers—getbtemereRytdtrewiNodetdsd Ay —
alert ("replacement element not found");
} else {
ReplaceInternal (document, nodelId, "#"+nodeld, newNode) ;

}

//

// auxiliary function for replace node by id

//
function Replacelnternal (elem, id, poundId, newNode) {
if (elem) {
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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;
}
if (child.nodeName == "use") {

if (child.getAttributeNS ("http://www.w3.0rg/1999/x1link, href")
== pounarar 1
elem.replaceChild (newNode, child);

return;

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

//
// |implementation of replace field
//
funjction ReplaceField(parentId, field, wvalue) _§

vlar parent = document.getElementById (parentid) ;

iJf (parent != null) {
parent.setAttribute (field, wvalue);
H else {

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

//
//implementation of replacde-child indexed
//
funjction ReplaceChildindexed (parentId, child, index) {
vlar parent = document.getElementById (parentId);
if (parent != qull) {
if (child_ Ys.null) {
var replaced = getElementChild(parent, index);
if (replaced != null) parent.replaceChild(child, replaced):;
el€e*alert ("nothing found to replace");
lyelse alert ("child not found"):;
} else {
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
graph. The saved value is the decoded (or DOM) value.

The useFul

memory are
information t

b be saved in different areas at different times.

[RequestHost and pathComponents auribuies deiined in the LASERHeader specity a_unique
a where the element information will be stored. The groupID allows for the same~€lement

6.7.10.2 Aftributes

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

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

) attributrs: this attribute defines a list of attribute names, one per element.iddin the previous list, each pair
(element id, attribute name) defining one of the attributes to be saved.

6.7.11 SendEvent

6.7.11.1 Semantics

The SendEV
script to trigg

6.711.2 A

° ref: this

ent command is used to send an event to an object, for example sending the activate even
er its execution.

tributes

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

e event this attribute defines the type of the event that is sent. The list of supported events is defined i

e pointva

e keyCod
Key cod

e intvalue

ue: this attribute defines the\value of the event in the case of a mouse event

p: this attribute defines the value of the event in the case of a accesskey or longaccesskey ¢
ps are defined in 65,

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

e stringv3dlue: this attribute defines the value of the event in the case of a text event

6.8 Scenf Description Elements

[ to a

n6.5.

vent.

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 element 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 be used
at a time on an element.

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].

SVG defines the notion of locatable elements. Locatable elements have a transform attribute. LASeR extends
the gttributes—attowedomthoseefermentsforefficient updatingthrough tASeERCommmandsReptace and Add.
The extension consists in adding the scale, rotation and translation attributes. The respectivel encoding of
SVG|transform and these attributes are:

SVG transform holds a full matrix and is exclusive of the other attributes.
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.
rotation holds a rotation angle which is applied after a possible scale,and before translatipn.

translation holds a (tx, ty) translation vector which is applied after/scale and rotation if pr¢sent.

Wheh updating a matrix using LASeR Commands applying to scalg-or rotate only, the LASeR [engine shall
decompose the matrix as a sequence of scale then rotate then-translate in this order. If thig recovery is
unsuccessful, the LASeR Commands applying independently, to”scale, rotation and translafjon shall be
ignorned. For instance, when replacing the scale on an object with*an existing matrix, the LASeR gngine needs

to is¢late the current scale factors from the rest of the matrix. It does that by decomposing the matrix in the
ordef given above.

6.8.3 SVGa

The SVG a element is specified in subclause 171 of [W3C SVG11].

6.8.4 SVG animate

6.8.4.1 Semantics

The SVG animate element is specified in subclause 19.2.10 of [W3C SVG11].
6.8.4.2 Attributes

4 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.

6.8.5—SVG-animateGolor

6.8.5.1 Semantics

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

6.8.5.2 Attributes

e 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 Attributes

e 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
evenis, so has no influence on the SMIl Timing model This atiribute is not animatable an

not

inhe

6.8.7 SVG

ritable.

animateTransform

6.8.7.1 Sémantics

The SVG animateTransform element is described in subclause 19.2.14 of [W3C SVG1].

6.8.7.2 A

tributes

) enaﬁled: this Boolean attribute specifies whether the element.is’animating its target or not.

attri
evelr
inhe

6.8.8 SMIL

ute does not influence the activation or deactivation of the‘element by events, nor the sendi
ts, so has no influence on the SMIL Timing model./This attribute is not animatable an
ritable.

audio

6.8.8.1 Semantics

The SMIL aydio element is defined in subclause;7<3.1 of [SMIL2].

6.8.8.2 A

e clipH
time

tributes

egin: this attribute is defined in subclause 7.5.1 of [SMIL2]. The value represents a norma
The play time of some streams cannot be controlled, and under these circumstances

attripute has no effect. This attribute is not animatable and not inheritable.

e clipE
time

nd: this attribute~is defined in subclause 7.5.1 of [SMIL2]. The value represents a normal
The play-time of some streams cannot be controlled, and under these circumstances

attripute has fo ‘effect. This attribute is not animatable and not inheritable.

e synd

This
ng of
i not

play
this

play
this

Reference: this attribute holds a reference to the stream whose clock acts as a clock reference
for the:Stream referred to by this element. This attribute is not animatable and not inheritable. 1

e syncBehavior: this attribute is defined in subclause 6.3.1 of [SMIL2]. This attribute is not animatable

and

not inheritable.

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

and

6.8.9 SVG

not inheritable.

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 be generated as if a pointing device such as a mouse had been moved in its stead. For example:

= when the VIFftualr pointer IS moved 1N a MoUSe-Sensitive region, a Mouseover 15 generatec],
1+ 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,

1+— when the virtual pointer is located on a mouse-sensitive region and a \activate event ig received by
the virtual pointer, the activate event is translated to a click event sent to the region.

LAS¢R elements implementing the interaction moving the object associated with the virtual poipter shall be
placgd as children of the cursor element.

Example:

<g|id="vp" £fill="black">

! -- crosshair -->

1ine x1="_5" y1="0" x2="5" y2="0"/>
1ine x1="0" y1="_5" x2="0" y2="5"/>
</g>

<cyrsor id="cursorl” xlink:href="#vp">
!-- pointer movement -->
ev:listener event="accessKey (UP)" handler="#sl1"/>
script id="sl1">
<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:listener event="accessKey (LEFT)" handler="#s3"/>
script~1d="s3">
<lsr:Add ref="g" attribute="translation" pointvalue="-5 0"/>

/sdript>
evlistener event="accessKey (RIGHT)" handler="#s4"/>
script—id="s%*
<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 SVG elljpse element is defined in subclause 9.4 of \WW3C SVG11]

6.8.14 SVG|foreignObject
The SVG foreignObject element is described in subclause 23.3 of [W3C SVG11].
6.8.15 SVG|g
6.8.15.1 Semantics
The semantics of the SVG g element are based on those of subclause 5.2 of{\W3C SVG11]. Extra sema
are added:
e it m3y act as a selection element, rendering zero or one of its children,

In the follow
rendering m

are

and
rows

cho

cho

cho

the n-th child is displayed at ((n-1)*size.x,(n-1)*size.y) of the local coordinate system. This crea

row

cho
origi

it me act as a clipping element, limiting the rendering«of its children to a rectangle (whose bo

arallel to the screen borders),

it may act as a simple layout tool, by spacing its children by a specified amount, thus cre
or columns of children.

ing, N is the number of children ofithe g element. The choice attribute determines the 3
bde:

ce >= 0 & choice < N: only-the child of index choice is displayed

ce == none | choice >= N: nothing is displayed

ce == delta & size != null: the first child is displayed at (0,0) of the local coordinate system
br column_ ©f-ebjects.

ce 7= clip & size !'= null: all children are clipped by an axis-aligned rectangle centered o
n, Of the local coordinate system and of size (size.x, size.y). The rectangle is not sensiti

rotation-or-scale of the local coordinate cyefnm

ntics

rders

ating

ctual

and
tes a

n the
Ve to

in all other cases: all the children are displayed at (0,0) of the local coordinate system without 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.

© ISO/IEC 2006 — All rights reserved


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

ISO/IEC 14496-20:2006(E)

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 attribute is not
animatable and naot inheritable

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

6.8.18 SVG linearGradient

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

6.8.19.1 Semantics

The XML Events listener element is defined in subclause<3.1 of the XML Events Specification [W3C XML
Events]0. The present specification restricts its usage infa' way compatible with the (informative) $VG Tiny 1.2
specification [2] and also adds compatible extensions:

6.8.19.2 Attributes

e @vent: as specified in the XML Events-Specification. The event shall be one of list of supported events as
defined in 6.5.

e phase: as specified in XML\Events Specification with the restriction that the capture phase is not
qupported. The only allowed value for this attribute is ‘default’.

¢ handler: as specified in XML 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 listeper element.
The following table,;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 timeAttribte.
activate a follow the hyperlink
activate script executes the script content
activate text with editable="true” starts the editing process for timeAttribute="begin’
activate text with editable="true” aborts the editing process for timeAttribute="end’
pause any element with timing attributes freezes the clock of this element
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 SVG metadata element is defined in subclause 21 of [W3C SVG11].

6.8.21 SVG

The SVG mpath element is defined in subclause 19.2.12 of [W3C SVG11].

6.8.22 SVG

The SVG path element is defined in subclause 8 of [W3C SVG11].

6.8.23 SVG

The SVG pdlygon element is defined in subclause 9.7 of [W3C SVG11].

6.8.24 SVG

The SVG pdlyline element is defined in subclause 9.6 of [W3C §VG11].

6.8.25 SVG

The SVG ra

6.8.26 SVG

The SVG re

6.8.27 SVG

6.8.27.1 Semantics

The SVG sd
allows sets d

the XML Eveéntsdistener element.

mpath

path

polygon

polyline

radialGradient

HialGradient is defined in subclause 13.2.3 of [W3C SVG11].

rect

Ct element is defined in subglause 9.2 of [W3C SVG11].

script

ript elemént-is defined in subclause 18.2 of [W3C SVG11]. In the context of this specificati
f scene.updates to be inserted in the scene, for later execution upon activation by time or thr

on, it
ough

6.8.27.2 A

tributes

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

VG svg element is described in subclause 5.1 of W3C SVG11]

6.8.30.1 Attributes

6.8.3

The

6.8.3

6.8.3

The

yncBehaviorDefault: this attribute is defined in subclause 6.3.1 of [SMILZ2].
yncToleranceDefault: this attribute is defined in subclause 6.3.1 of [SMILZ2].
1 SVG switch

SVG switch element is specified in subclause 5.8.2 of [W3C SV.G].

2 SVG text

2.1 Semantics

SVG text element is defined in subclause 10.4 of [W3C SVG11], with the following extensio

exte
SV

6.8.

“nherit”), the SVG behaviour applies. The following additional keywords are taken from
1TALIC’, “BOLD”, “BOLDITALIC”, “UNDERLINE”, “OUTLINE”, “EMBOSS”,
“LEFTDROPSHADOW” “RIGHTDROPSHADOW”.

t

t

6.8.3

direction orthogonal to the main direction of the text.

ded values, the attribute font-style combines'the features of SVG font-style, SVG font
text-decoration.

2.2 Attributes

dditional values for font-style: ‘when this attribute has SVG values (“normal”, “italic”, “

VG font-size: the size of the font represents the height value of the EM-box of a font
oordinate system.

VG editablexff set to "false" (default) the contents of the text element are not editable in p
e browser: If set to "true", the browser must provide a way for the user to edit the conte

n: through its
-weight and

bblique” and
4]: “PLAIN”,

1IENGRAVE”,

in the local

lace through
nt of the text

lement:and all contained subelements which are not hidden (with visibility="hidden") or disabpled (through

e sWwitch element or display="none").

3 SVG title

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

6.8.3

4 SVG tspan

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

© ISO/IEC 2006 — All rights reserved

29


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

ISO/IEC 14496-20:2006(E)

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 Attribtites

e clipBegin: this attribute is defined in subclause 7.5.1 of [SMIL2]. The value represents a normal ptay

The play
effect. T

e clipEnd:
The play
effect. T

e overlay:
semanti
renderin

e syncRef
the stred

e syncBeh
not inhe

e syncTolgrance: this attribute is defined in subclause 6,3.1 of [SMIL2]. This attribute is not animatablg

not inhe

e transforr
transforr
attribute

his attribute is not animatable and not inheritable.

this attribute is defined in subclause 7.5.1 of [SMIL2]. The value represents a-normal play

his attribute is not animatable and not inheritable.

the following value is added to the SVG list of possible values¢/for“overlay: “fullscreen”.
of this value is that the video is rendered alone in the rendering area, possibly filling the
j area. This attribute is not animatable and not inheritable.

prence: this attribute holds a reference to the stream whose ctlock acts as a clock referend
m referred to by this element. This attribute is not animatable and not inheritable.

avior: this attribute is defined in subclause 6.3.1 of{SMIL2]. This attribute is not animatablg
itable.
itable.
nBehavior: the following values \are added to the SVG list of possible valueg
nBehavior: “pinned90”, “pinned180” and “pinned270”. The semantics are defined in Table 6.

is not animatable and not inheritable.

Table 6 = Extended values for transformBehavior

time.

time of some streams cannot be controlled, and under these circumstances, this attribute has no

time.

time of some streams cannot be controlled, and under these circumstances;:this attribute has no

The
vhole

e for

and

and

for
This

Value

Semantics

pinned

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

tem

pinned_90

system<origin with a rotation of 90° counter-clockwise. The pixels are aligned to the de
pixel.grid and no resampling will be done.

Video at the.native resolution of the media is then painted centered on the local coordinate

vice

pinned_18(

system origin with a rotation of 180° counter-clockwise. The pixels are aligned to the de

Video at the native resolution of the media is then painted centered on the local coordinate

vice

pixel grid and no resampling will be done

pinned_270

pixel grid and no resampling will be done.

Video at the native resolution of the media is then painted centered on the local coordinate
system origin with a rotation of 270° counter-clockwise. The pixels are aligned to the device

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 externalResourcesRe

quired 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 transform
vector-effect viewport-fill viewport-fill-opacity visibility xlink:actuate xlink:arcrole

xlink:href xlink:role xlink:show xlink:title xlink:type

animate

accumulate additive attributeName begin by calcMode class dur enabled’en
id keySplines keyTimes max min repeatCount repeatDur restart to values xI
xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlink:type xml:base xm
xml:space

d fill from
nk:actuate
‘lang

nimateColor

accumulate additive attributeName begin by calcMode class dur enabled en
id keySplines keyTimes max min repeatCount repeatDur restart to values xl
xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlink:type xml:base xm
xml:space

d fill from
nk:actuate
‘lang

amimateMotion

accumulate additive attributeName begin by calcMade class dur enabled en
id keyPoints keySplines keyTimes max min pathyepeatCount repeatDur res
to values xlink:actuate xlink:arcrole xlink:hrefxlink:role xlink:show xlink:title
xml:base xml:lang xml:space

d fill from
tart rotate
Klink:type

animateTransform

accumulate additive attributeName begin‘by calcMode class dur enabled en
id keySplines keyTimes max min repeatCount repeatDur restart to type valy
xlink:actuate xlink:arcrole xlink:href/xlink:role xlink:show xlink:title xlink:type
xml:lang xml:space

d fill from
es
xml:base

audio

audio-level begin class dur end-externalResourcesRequired id Isr:syncRefe
repeatCount repeatDur requiredExtensions requiredFeatures requiredForm
syncBehavior syncTolerance systemLanguage type xlink:actuate xlink:arcrd

rence
ats
le

xlink:href xlink:role xlink:show xlink:title xlink:type xml:base xml:lang xml:space type

circle

audio-level class color color-rendering cx cy display display-align fill fill-opag
nav--right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-

ity fill-rule
Hown-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
requiredExtensions requiredFeatures requiredFormats shape-rendering soli
solid-opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoff

tevents r
d-color
et stroke-

linécap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width systemLanguage

text-anchor text-rendering transform vector-effect viewport-fill viewport-fill-of
visibility xml:base xml:lang xml:space

bacity

cursor

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

Xlink:type

defs

audio-level class color color-rendering display display-align fill fill-opacity fill
family font-size font-style font-variant font-weight id image-rendering line-ing
pointer-events shape-rendering solid-color solid-opacity stop-color stop-opa

rule font-
rement
city stroke

stroke-dasharray stroke-dashoffset stroke-linecap stroke-lingjoin stroke-miterlimit

stroke-opacity stroke-width text-anchor text-rendering vector-effect viewport
viewport-fill-opacity visibility xml:base xml:lang xml:space

-fill

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
viewport-fill viewport-fill-opacity visibility width x xml:base xml:lang xml:space y

audio-level choice color color-rendering display display-align

extermatResourcesRequired fittfittopacity fittrrote mav=-right mav-rext mav=up mav-up+
right nav-up-left nav-prev nav-down nav-down-right nav-down-left nav-left focusablg
font-family font-size font-style font-variant font-weight image-rendering line-inérement
Isr:rotation Isr:scale Isr:translation pointer-events requiredExtensions requiredFeatures
requiredFormats shape-rendering size solid-color solid-opacity stop-colan stop-opagity
stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejojh stroke-
miterlimit stroke-opacity stroke-width systemLanguage text-anchontext-rendering
transform vector-effect viewport-fill viewport-fill-opacity visibility

imag

N4

class display externalResourcesRequired nav--right nav-next-nav-up nav-up-right npv-
up-left nav-prev nav-down nav-down-right nav-down-left nay-left focusable height id
Isr:rotation Isr:scale Isr:translation opacity pointer-events\requiredExtensions
requiredFeatures requiredFormats systemLanguage 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 na
right nav-next nav-up nav-up-right nav-up-léft hav-prev nav-down nav-down-right nav-
down-left nav-left focusable font-family font-size font-style font-variant font-weight ig
image-rendering line-increment Isr:rotation Isr:scale Isr:translation pointer-events
requiredExtensions requiredFeatures requiredFormats shape-rendering solid-color
solid-opacity stop-color stop-opagity stroke stroke-dasharray stroke-dashoffset stroke-
linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width systemLanguags
text-anchor text-rendering transform vector-effect viewport-fill viewport-fill-opacity
visibility x1 x2 xml:base xml:lang xml:space y1 y2

linearGradient

—
1

audio-level class colorcelor-rendering display display-align fill fill-opacity fill-rule fon
family font-size font-style font-variant font-weight gradient-units id image-rendering
line-increment pointer-events shape-rendering solid-color solid-opacity stop-color stop-
opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-
miterlimit stfoke-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

ev:listeher

id enabled delay event handler observer phase timeAttribute propagate defaultActign
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 av-
-right nav-next nav-up nn\/-up-righf na\/-up-lpﬂ nav-prey nav-down nnv-dnwn-righf V-

path

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 pathLength 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 xml:base xml:lang xml:space

32

© ISO/IEC 2006 — All rights reserved


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

ISO/IEC 14496-20:2006(E)

Element name Attributes
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
polygon 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
viewport-fill-opacity visibility xml:base xml:lang xml:space

audio-level class color color-rendering display display-align fill fill-opacity fill-rule nav--
right mav-mextrav-up mav-up-right mav-up=teft mrav-prevmav-dowrnr mav-downtright nav-
down-left nav-left focusable font-family font-size font-style font-variant fent-Weight id
image-rendering line-increment Isr:rotation Isr:scale Isr:translation pointer-eyents
polyline points requiredExtensions requiredFeatures requiredFormats shape-rendering solid-
color solid-opacity stop-color stop-opacity stroke stroke-dasharray stroke-dgshoffset
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
audio-level class color color-rendering cx cy display display-align fill fill-opagity fill-rule
font-family font-size font-style font-variant font-weight-gradient-units id imagg-rendering
line-increment pointer-events r 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\iext-anchor text-rendering vector-effect
viewport-fill viewport-fill-opacity visibility xml:base xml:lang xml:space

ddialGradient

—
3

audio-level class color color-rendering{display display-align fill fill-opacity fillirule nav--
right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-downtright nav-
down-left nav-left focusable fontfamily font-size font-style font-variant font-weight
height id image-rendering line-increment Isr:rotation Isr:scale Isr:translation pointer-
rect events requiredExtensions requiredFeatures requiredFormats rx ry shape-r¢ndering
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 width x xml:base xml:lang xml:space y

script begin class enabled externalResourcesRequired id type xlink:actuate innk:IrcroIe

xlink:href xlink:role xlink:show xlink:title xlink:type xml:base xml:lang xml:space type

attributeName begin class dur enabled end fill id max min repeatCount repgatDur
set restart, toxlink: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 display display-align fill fill-opacity fillirule font-
family font-size font-style font-variant font-weight id image-rendering line-indgrement
offset pointer-events shape-rendering solid-color solid-opacity stop-color stgp-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 xml:base xml:lang xml:space

stop

audio-level baseProfile class color color-rendering contentScriptType displaly display-
align externalResourcesRequired fill fill-opacity fill-rule font-family font-size font-style
font-variant font-weight height id image-rendering line-increment playbackOrder
pointer-events preserveAspectRatio shape-rendering snapshotTime solid-color solid-
svg 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-
rendering transform vector-effect viewport-fill viewport-fill-opacity visibility xml:base
xml:lang xml:space

audio-tevettotorcotor-rendermnyg disptay disptay=atigmeditabtefitH-fitropacity fittrate
nav--right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-riJ;ht
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 stroké-dashoffsef
stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width
systemLanguage text-anchor text-rendering transform vector-effest 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*ill fill-opacity fill-rule na
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 ig
image-rendering line-increment pointer-events requiredExtensions requiredFeatureg
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 systemlLanguage text-anchor text-rendering
vector-effect viewport-fill viewport-fill.opacity visibility xml:base xml:lang xml:space
audio-level class color color-renderjng display display-align
externalResourcesRequired fill fillcopacity 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 focusablg
font-family font-size font-style 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-linejoein stroke-miterlimit stroke-opacity stroke-width systemLanguage
text-anchor textrendering 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:basexml:lang xml:space y
audio-level begin display dur end externalResourcesRequired nav--right nav-next npv-
up nav=up-right nav-up-left nav-prev nav-down nav-down-right nav-down-left nav-left
focusable height Isr:rotation Isr:scale Isr:syncReference Isr:translation overlay pointégr-
videq 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 y type

switch

tspan

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.

7.2

The
SAF

Time and terminal model specification

iming model relies on clock references and time stamps to synchronize audio-visual data
streams. The concept of a clock is used to convey the notion of time to a receiving terminal:

are Used to indicate the precise time instants at which the receiving terminal decodes the SAP Pa

Eachll SAF Packet has an associated nominal composition time, the time at which ‘it must be
comyposition. The decoded data contained in a SAF Packet is not guaranteed to belavailable for| composition

befo

is de

their

nominal composition time and in the receiving order. When a SAF Packet is received “late”

the scene time, the SAF Packet is processed as soon as possible.

7.3

The

SAF Packet

the goded representation of the time stamps and associateéd)information.

Herelis a presentation of the architecture of the SAE-Packet in Figure 4

conveyed by
Time stamps
cket.

available for

e this time. Some SAF Packets may have a composition time stamp set to 03in that case thg SAF Packet
coded and executed as soon as it is received. Otherwise the SAF Packets*are decoded and executed at

according to

SAF Packet consists of a SAF packet header and a SAE packet payload. The SAF packet h¢ader carries

© ISO/IEC 2006 — All rights reserved

35


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

ISO/IEC 14496-20:2006(E)
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Figure 4 — SAF Packet architecture

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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SAF Packet Header

| class SAF PacketHeader {
' _

bit (1) randomAccessPointFlag;
bit(15) AU sequenceNumber;
const bit (1) presenceOfDTS = 0;
const bit(l) presenceOfCTS = 1;

bit (30) compositionTimeStamp;

uint (16) accessUnitLength;

ran
streg

comy

Semantics

gequenceNumber - if present, successive access units shall either have theysame sequeng

alue be continuously incremented as a modulo counter.

omAccessPointFlag — when set to one indicates that random aceess to the content of thi
m is possible here.

ositionTimeStamp — is @ composition time stamp. The“composition time tc of the first

unit fesulting from this access unit is reconstructed from this composition time stamp according to

wher

tc= (compositionTimeStamp/timeStampRegoMition + k*2%*3/timeStampResolu

e k is the number of times that the compositienTimeStamp counter has wrapped around.

this field from two different packets may be samefif their streamIDs are different. When the pa

aca

For
MPH
stam|

acceq
of th

7.5

heUnit, this field specifies the validity period in second.

G-4 Part 10 (AVC) streams, theaccess units shall be provided in decoding order with com
ps, which means that time stamps may not be monotonically growing.

s field shall be at least'2. Values 0 and 1 are reserved for future ISO use.
SAF Access Unit

F Access WUnit consists of a two-byte header (SAF Header) and a byte-aligned payload (SAF

e number or

5 elementary

composition
the formula:

tion)

The value of
Cket conveys

treams which would require a different decoding time stamp and composition time stamp, such as

position time

ssUnitLength — is the fength in bytes of the SAF access unit conveyed in the SAF packgt. The value

Payload).

| class 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)

0x06 CacheUnit A cache object

0x07 RemoteStreamHeader An url and a SimpleDecoderConfigDescriptor

0x08 ~ OxPF | Reserved -

@ “permanent”|indicates that the payloads of the SAF access units of this stream shall be stored beyond the life of the current,scerie for
a duration stofed in the compositionTimeStamp of this SAF Packet.

streamID

payload -
field in the p
defined in T4

For values
SimpleDeco

For values ¢

- the reference of the media stream this AU belongs to.

the data part of the access unit. The size of the payload is signalled byithe accessUnitLe
acket header as specified in 7.4. The type of data in this field is varied by accessUnitTyp
ble 8.

of safAU.accessUnitType that refer to StreamHeader, the payload shall conv
jerConfigDescriptor whose syntax and semantics is spégified in 7.6.

f safAU.accessUnitType that refer to LASeR scene unit or cache unit, the payload

convey a scene unit or cache unit which syntax and semanties are specified in this clause.

For values g
unit for spec

7.6 Simp

E class Simpl§
bit(8) o
bit(8) s
bit(24)
bit(16)

if (stn
bi
by

f safAU.accessUnitType that refer toran access unit, the payload shall convey an ad
fic media whose syntax and semantics;is ‘opaque to this standard.

eDecoderConfigDescriptor

DecoderConfigDescript@r) {

jectTypeIndicationa

[ reamType;

F imeStampReselution;

ufferSizePB%

bamType ==0UxFF && objectTypelIndication == 0xFF) {
E (16)( mimeTypeLength;

Le ‘wimeType [mimeTypeLength] ;

hgth
as

U

a

-

y

shall

Cess

}

SimpleDecoderSpecificInfo decSpecificInfo[0 ..

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
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in a stream specific format that is opaque to this layer.
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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 14496-1.
buffersSizeDB —is the size of the decoding buffer for this media stream in byte.

decSpecificInfo[] — an array of zero or one decoder specific information classes as specified in
subcladse—++

mimg¢TypeLength — an unsigned integer indicating the size of mimeType in bytes.

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

7.7 | SimpleDecoderSpecificlnfo

The [decoder specific information constitutes an opaque container“with information for a specific media
decoder. The existence and semantics of decoder specific information depends on the values of §treamType
and pbjectTypeIndication.

For Jalues of objectTypeIndication that refer to streams complying with media standard thg syntax and
semantics of decoder specific information is defined inneach standard.

For Yalues of objectTypeIndication that.refer to streams complying with LASeR scene degcription, the
decoder specific information shall carry a LASeR header as defined in 6.5.

7.8 | RemoteStreamHeader

E clads RemoteStreamHeader f{

it (8) objectTypelndieation;

it (8) streamTypef

it (24) timeStampResolution;

it (16) bufferSizeDB;

if (strédamType == OxFF && objectTypelIndication == 0xFF) {
bit¢l6) mimeTypeLength;
byte mimeType[mimeTypeLength];

)i
bit(16) urlLength;

byte url[urlLength];
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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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.

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

decSpecif
subclause 7

mimeTypeL

mimeType

timeStamp

7.9 Cach

A cache object is the payload of a cacheUnit packet and conveys d,url"and data. If a terminal requests

and a cachg]

7.
ength — an unsigned integer indicating the size of mimeType in bytes.
conveys the MIME Type of the stream as defined in [RFC 2045] encoded |in”UTF-8.

Resolution —is the resolution of the time stamps in clock ticks pet second.

b Unit

unit matching the requested url is already present in the terminal, then the terminal may di

icInfo[] — an array of zero or one decoder specific information classes as specifild in

a url,

ectly

load the corfesponding data, without requesting the data referred to by this url from the server. A cachg unit
can be permanent and stored in memory as soon as it is retrieved. A cache object is not expired during the
period defihed by its receiving time and its receiving time plus the time specified in| the
compositipnTimeStamp field of packet header expressed in seconds. After the end time, the cache gbject
is expired apd its SAF content cannot be executedy The streamlID field of the SAF Packet is ignored [for a
cacheUnit.

7.9.1 Syntpx

\ class cacheUnf

bit (1) repl
bit (1) perm
bit (6) rese
unit (16) ur
byte (urllLen
byte[packet

hce
hnent,;

rved = 0/

| Length;

bth) url;

Header.acceséUnitLength-urlLength-5] payload; // 5 is 3 bytes above and 2 in the AU header

7.9.2 Semantics

replace - if true, this cacheUnit replaces any previous cacheUnit for the same url; if false, this cacheUnit is
appended to any previous cacheUnit with the same url.

permanent - 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.

urlLength

— an unsigned integer indicating the size of url in bytes.

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

“‘www.acme.

40

com/service/bar.jpg”
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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 StreamHeader or a
RempteStreamHeader unit, and until an endOfStream unit is received.

7.11] EndOfSAFSession
The endOfSAFSession unit signals the end of the SAF session.

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

8 Profiles

8.1 [ Overview
The LASeR mini and full profiles are defined in the SceneGraph dimension of MPEG-4 Systems profiles.
8.2 | LASeR mini

8.2.1 Applications
Richtmedia services on mid- and lower-end-embedded devices.

8.2.2 List of Tools/Functionalities

8.2.21 video element
The attribute transformBehavior shall be restricted to values “pinned | pinned90 | pinned180 | pimned270”.

The attribute overlay'shall be restricted to values “top” or “fullscreen”.

8.2.22 stroking

The attributes stroke-linecap and stroke-linejoin are restricted to the value “butt” and “miter” regpectively.

The attributes 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”.
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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heritance

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 th
Hints such a

pointer-even

is restriction will be implemented in a schema that will be used for validation of the profile.
s *-rendering are only allowed on the root svg.

ts is only allowed on the root svg.

8.2.2.5 anmimation
For elements$ set, animate, animateColor, animateTransform and animateMotion, the following,restridtions
apply:
- the value of the attribute fill is restricted to “freeze”,
- the Yalue of the attribute additive is restricted to “replace”,
- eithgr attribute from or values must be specified.
8.2.2.6 xlink and xml
Attributes xml:base, xml:lang, xml:space, xlink:title, xlink:type, xlink;role; xlink:arcrole, xlink:actuate| and
xlink:show afe forbidden.
8.2.3 Comparison with existing profiles and object types
This is a subset of LASeR full.
8.2.4 Profile definition
This table defines the allowed elements in the-profile and the list of their possible attributes, possibly with
restrictions when listed in bold.
Element namp Attributes
a id externalResourcesRequired display visibility requiredFeatures requiredExtensions systemLanguage
requiredFormats Isr:rotation Isr:scale Isr:translation transform xlink:href
. id enabled begin end.dur repeatCount repeatDur restart attributeName fill="freeze” to xlink:href from by valugs
animate . : e o »
calcMode keyTimesKeySplines additive="replace” accumulate
animateColo id enabled begih end dur repeatCount repeatDur restart attributeName fill="freeze”to xlink:href from by value$
calcMode keyTimes keySplines additive="replace” accumulate
animateMotioh id path keyRoints rotate enabled begin end dur repeatCount repeatDur restart fill="freeze” to xlink:href from by
values.calcMode keyTimes keySplines additive="replace” accumulate
nimateTransform id type.enabled begin end dur repeatCount repeatDur restart attributeName fill="freeze”to xlink:href from by vglues
calcMode keyTimes keySplines additive="replace” accumulate
. id_externalResourcesRequired begin end clipBegin clipEnd repeatCount repeatDur syncBehavior syncTolerance
audio ! . ) ) . L
audio-level syncReference requiredFeatures requiredExtensions systemlLanguage requiredFormats xlink:href
circle e CyT u'ibpiay fittfitt= tyfitt= = f =W TSttt T
requiredExtensions systemLanguage requiredFormats Isr:rotation Isr:scale Isr:translation transform
defs id
desc id
. id rx ry cx cy display fill fill-opacity fill-rule stroke stroke-opacity stroke-width visibility requiredFeatures
ellipse . : : . ; . . ;
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

linearGradien

t id gradient-units x1 x2 y1 y2 display visibility
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Element name

Attributes

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

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

radialGradient

id gradient-units cx cy r display visibility

id width height x y rx ry display fill fill-opacity fill-rule stroke stroke-opacity stroke-width visibility requiredFeatures

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="userSpaceOnhUse”)
height(not animatable if gradient with gradientUnits="userSpaceOnUse”) viewBox(not animatgble if
svg gradient with gradientUnits="userSpaceOnUse”) preserveAspectRatio zoomAndPan,viewport-fill yiewport-fill-
opacity syncBehavior syncBehaviorDefault syncTolerance syncToleranceDefault display [pointer-events visibility
color-rendering shape-rendering image-rendering text-rendering
kwitch 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 $troke stroke-
text opacity stroke-width text-anchor visibility requiredFeatures requiredExtensions systemLanguage requfredFormats
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-ppacity stroke-
P width text-anchor visibility requiredFeatures requiredExtensions’systemLanguage requiredFormats
use id externalResourcesRequired overflow x y display visibilitytequiredFeatures requiredExtensions systemlLanguage
requiredFormats Isr:rotation Isr:scale Isr:translation transform xlink:href
id externalResourcesRequired begin end clipBegin clipEnd repeatCount repeatDur syncBehavior
video syncBehaviorDefault syncTolerance syncToleranceDefault audio-level syncReference requiredFeatures
requiredExtensions systemLanguage requiredFormats xlink:href width height x y overlay="top | fullscreen”
transformBehavior(no geometric) Isr:rotation\sr:scale Isr:translation transform
8.2.5 Level definitions
Levgl 0: no restriction.
8.3 [ LASeR full
8.3.1 Applications
Advgnced rich-media services on higher end embedded devices.
8.3.2 List of Tools/Functionalities
This fis the complete profile.
8.3.3 «Comparison with existing profiles and object types

This 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

useAccesspPnitStartFlag — indicates that the accessUnitStartFlag.is present in each packet hg
of this elemgntary stream.

useAccesspnitEndFlag — indicates that the accessUnitEndEZaqg is present in each packet head
this elementary stream.

useRandom
header of thi

useTimeSt
are conveye
and compos

SAF stream
stream.

timeStamp
timeStamp
AU Length

degradati
this media st

fields in SLConfigDescriptor predefined value

uselcoce cﬂnﬂ—m—:rﬂﬂ:g Al
useAccessUnitEndFlag 0
useRandomAccessPointFlag 1
useTimeStampsFlag 1

timeStampResolution 1000
timeStampLength 30

AU length 16
degradationPriorityLength 0
AU segNumLength 15

h\ccessPointFlag - indicates that the RandomAccessPointFlag is present in each p
S elementary stream.

ampsFlag: indicates that time stamps-are used for synchronisation of this media stream.
1 in the packet headers. Generally itiis possible for video to have different values of decoding
tion time in general, but it shall bexassumed that decoding time is same with composition tin

Therefore, compositionTimeStamp shall only be presented in the packet header for

Resolution — is theresolution of the time stamps in clock ticks per second.
L.ength — is the'lehgth of the time stamp fields in packet headers.
— is the length of the accessUnitLength fields in packet headers for this media stream.

bnPriorityLength — is the length of the degradationPriority field in packet heade

ader

er of

hcket

They
time
e for
SAF

s for

ream.

AU segNumLength — is the length of the AU_sequenceNumber field in SL packet headers for this
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 t
therefore use:

a) a handler_type of ‘sdsm’ in the HandlerBox;

racks. They

h) a video media header ‘vmhd’;

¢) and, as defined below, a derivative of the SampleEntry.

An agcess unit that starts with a ‘replace scene’ or ‘refresh scene’ command is a Syne"Sample, a
as slich in the sync sample table. ‘Refresh scene’ commands may be placed into @-switch picty
defined in the AVC file format, as they are logically equivalent to AVC SI pictures,~The use of sh

deprecated, having been superseded by the new switch pictures facility.

hd is marked
res’ track as
bdow sync is

The fimescale for the LASeR stream should be suitably chosen to achieve-the desired accuracy of timing of
acceps units.

10.1]2 Resources

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

If thdre is no primary meta-data, then the handler&type in the handler box of the meta-data shquld be set to
the gode ‘null’.

It is also permitted to store a single access uhit of LASeR as the primary item in a meta-box. In that case, the
handler type is setto ‘1sr1l’. Theactual LASeR access unit is stored in a binary XML bpx inside the

metg
item
metd

box, or is referenced as the primary item. In this case (there is a ‘static’ LASeR scene as
the meta-box may be at file-level.” Otherwise, if it is used as to store resources for the LASe
-box would be stored within the LASeR track.

Item
[1ISO
the f

5 within the meta-box can be referred to using the URL forms documented in subclau
IEC 14496-12]. If a:URL form for tracks within the same ‘moov’ atom as the LASeR trag
agment syntax “#tracklD=<n>" where <n> is the desired track identifier, may be used.

10.1)3 Composition

LAS¢R tracks in an ISO file that has other audio or video tracks are composed with those
composition falls into two classes: temporal composition, and audio and visual composition.

the primary
R scene, the

5e 8.44.7 of
k is needed,

tracks. The

As defined in ISO/IEC 14496-14, the default behavior is that time-parallel tracks (streams) in ISO-family files
have their time-lines ‘locked together’ unless ‘sync’ track references are used. Therefore an ISO file with 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 subclau

se 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:
Container:
Mandatory:

‘Isr1’, ‘IsrC’, ‘m4ds’, btrt’
Sample Table Box (‘stbl’)
The Isr1 box is mandatory

Quantity:On

An LASeR s

Header.

An optional
of the LASe

when used in MPEG-4, may also be present (These two boxes are identical to those in.ISO/IEC 14496-15

Multiple sam

indicate sections that use different configurations.

10.1.7 Synt

// Vis
class LAS
LASeRH

class MPE
unsign
unsign
unsign

}

class MPE
Descri

class LASgRSampleEftry () extends SampleEntry (‘lsrl’)
LASeRCpnfigurationBox config;
MPEG4BlitRateBox () ; // optional
MPEG4EktemsionDescriptorsBox (); // optional

}

b Or more sample entries may be present

bmple entry shall contain an LASeR Configuration Box, as defined below. This includes’a L

MPEG4BitRateBox may be present in the LASeR sample entry to signal thebit rate inform
R stream. Extension descriptors that should be inserted into the Elementary Stream Descr

ple descriptions may be used, as permitted by the ISO Base Media File Format specificatiq

AX

hal Sequences
bRConfigurationBox extends Box (‘'1lsrCA)
Fader () LSRHdAr;

{

4BitRateBox extends Box (‘btet’) {
bd int (32) bufferSizeDB;

,d int (32) maxBitrate;

bd int (32) avgBitrate;

{

F4ExtensionDescriptorsBox extends Box ('‘m4ds’)
btor Descr [0 255] ;

pser

ation
iptor,
).

n, to

10.1.8 Semantics

Descr is a descriptor which should be placed in the ElementaryStreamDescriptor when this stream

is u

sed 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.

bufferSizeDB 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)

10.3 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|3640 allows
aggregation of SL packets, CTS-delta may be present if several SAF_packets are carriedby one RTP packet.
SAF SL Packet Header SAF SL Packet Paylpad
3lelzlz|8]|38
ilsl2la|2]|z
SlE|2|2|2]|2
2|3 g21s
p=)
4
= g
— =, ] w
5 gz | 2128 8
AR R
S INEL R
51 |¢
ar
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

LASeRML/svg1.xsd: (normative) documents the XML syntax of the common part between SVG and
LASeR; it is not intended to validate SVGT documents; this is for use in LASeR conformance and
referende software acfivities

Base
e for

LASeRNIL/xml.xsd:  (informative) copy of the W3C XML schema for XML
(http://mww.w3.org/TR/xmlbase/), which is referenced by the other schemas and is provided her
convenignce

LASeR
which is

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

ink/),

LASeRN th is

referend

IL/ev.xsd: (informative) copy of the W3C XML schema for the \listener element, whi
ed by the other schemas and is provided here for convenience

intermediateXML/sdl.txt: (normative) documented in the next subclause

12 Binary Syntax for the LASeR Encoding

12.1 Decoging Process

12.1.1 Introduction

The decodin
global decog
LASeRUnit.

NOTE1 A

g process is described in SDL [ISOAEC 14496-1]. This subclause describes the semanti
ing variables and the representation of types. The entry points are the classes LASeRHeade

decoder compliant with ISO/IEC 23001-1 will decode the syntax as specified in this clause whe

cs of
r and

n the

configuration aiccording to clause 14 is used.

“

NOTE 2 dnumeration” is a syntax extension over SDL. The syntax of “enumeration” is:

o the Kkeyword enumeration

e an optional descriptive string

e a se} of enumeration values, whose encoding is a zero-based integer representing their rank in thie list
12.1.2 Data|types

Colors may be represented as indices into a color palette. The color palette is sent piecewise at the beginning
of each access unit, within the class colorlnitialisation. The variable colorindex 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 fontlInitialisation. 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 viuimsbf5 data type

In a*r_custom_0t01float, a floating point number between 0 and 1 is quantified linearly on 8-hits, between
0x0 @nd 0x255.

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

XX Xy Xz
yX yy yX
0 0 1

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

In attr_custom_coordinate and attr_custom_pointSequence, the actual floating point coqgrdinate ¢ is
reconstructed from the syntax element uint(x) coord throughrthe following equation:

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

resojution and coordBits are conveyed in the LASeRHeader. The encoding of preserveAspectRatio is:
4 2 bits for x (Min=1, Mid=2, Max=3);
4 2 bits for y (Min=1, Mid=2, Max=3)

4 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, ahd is defined
by LASeRHeader.timeResolution for all other time fields.

In atfr_custom_anyURI/)a URL will be encoded as a string, unless it is a data: URL, in which case the header
of th¢ URL is encoded-as a string, and the resource part shall be conveyed in the byte[len] data.

The [function Aeg2sup(), used in *Initialisation, represents the number of bits necessary to rgpresent the
number passed as parameter, which is the ceiling of the logarithm of base 2 of the parameter plug one.

12.1/3\Carriage of private data

LASeR 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

In pnvateDataldentlflerlmtlallsatlon prlvate data |dent|f|ers are deﬂned in the access umt where they are

first used. The

be u

ed as name space urn within privateElement, privateAttribute and privateAnyXMLAttribuite.

In anyXMLlnitialisation, element and attribute names are declared, for use in theanyXML mode

(privateData
in an optiong

part of the name. For each element name, a set of attribute names is stored. The first“element name i

empty, and
elements, orf

12.1.4 Anim

In attr_cusg
meaning of
range of val
value rather
attribute whi
‘none’, ‘clip’
rotate which

attribute line

have ‘auto’ 4
the attribute
animated pr¢

The key ve
corresponda

bscapeFlag and escapeEnum is the following. In the gase where an attribute can have eit
les, or some enumerated values, escapeFlag is set*when the encoded value is an enume

Ch is a property and which may have the value ‘inherit’, for the attribute choice which may
and ‘delta’, for the time-related attributes which may have ‘indefinite’ and ‘media’, for the attijibute

hce of attribute to encodedtype is defined in Table 12.

ype == 0) of privateElement, privateAttribute and privateAnyXMLAttribute. Each“name cor
| index into the private data identifier table, pointing at a URN, followed by ‘a)string for the

he corresponding set of attribute names is used to convey private attributes placed on LA
with a name space different from their host private element.

ations and updates

tom_animatedValue, attr_custom_animatedValues and attr_custom_updateValue,

than the usual range, and escapeEnum holds that enumerated value. This is the case fo

may have ‘auto’ and ‘auto-reverse’ for sync-related attributes which may have ‘default’, fg
increment which may have ‘auto’ and_inherit’ and for future focus-related attributes which
nd ‘self’. The enumeration value to use for escapeEnum is to be found in the normal encodi

n question, e.g. for choice, the enumeration to use can be found in the class typ_choiceTyp4g.

perties, any value can be used for'escapeEnum, as the only encodable value is ‘inherit’.

lues of animations are~encoded in a small number of types defined in Table 11.

Table1 — Types for encoded key values of animations

Type Encoded value
ANIMTYPE_string
ANIMTYPE _float
ANIMTYPE_path

ANIMTYPE pointSeq

sists
local
s left
SeR

the
her a
rated
- any
have

r the
may

ing of

For

The

AN ATALD.

50

ANIVIT T I‘I: Ilde.IUH
ANIMTYPE_color
ANIMTYPE_enum

ANIMTYPE ints
ANIMTYPE floats
ANIMTYPE_point

ANIMTYPE id
ANIMTYPE_font
ANIMTYPE _uri

Dl alo|o|N|o o & |w|v = o
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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 _fraction
cisplay-atgn ANMFYRE—erum stroke ANMIRES color
editable ANIMTYPE_enum stroke-dasharray ANIMTYPRE)(floats
fill ANIMTYPE_ color stroke-dashoffset ANIMTYPE| float
fill-opacity ANIMTYPE _fraction stroke-linecap ANIMTYPE_lenum
fill-rule ANIMTYPE_enum stroke-linejoin ANIMTYPE_lenum
nav-right ANIMTYPE id stroke-miterlimit ANIMTYPE | float
nav-up ANIMTYPE id stroke-opacity ANIMTYPE _fraction
nav-up-right ANIMTYPE _id stroke-width ANIMTYPE| float
nav-up-left ANIMTYPE _id target ANIMTYPE [string
nav-down ANIMTYPE _id text-anchor, ANIMTYPE_jenum
mav-down-right ANIMTYPE_id transform ANIMTYPE _|floats
nav-down-left ANIMTYPE _id type ANIMTYPE_jenum
nav-left ANIMTYPE id vector-effect ANIMTYPE_jenum
focusable ANIMTYPE id ViewBox ANIMTYPE [floats
font-family ANIMTYPE_ font viewport-fill ANIMTYPE |color
font-size ANIMTYPE_float viewport-fill-opacity ANIMTYPE _fraction
font-style ANIMTYPE_enum visibility ANIMTYPE_lenum
font-weight ANIMTYPE_enum width ANIMTYPE| float
gradientUnits ANIMTYPE_enum X ANIMTYPE| float
height ANIMTYPE _float x1 ANIMTYPE | float
image-rendering ANIMTYPE__enum x2 ANIMTYPE| float
opacity ANIMTYPE\ fraction xlink:href ANIMTYPH_uri
pathLength ANIMIYPE_float y ANIMTYPE | float
bointer-events ANIMTYPE ints y1 ANIMTYPE | float
points ANIMTYPE_pointSeq y2 ANIMTYPE | float
pregerveAspectRatio ANIMTYPE_enum
12.1/5 Encoding oflenumerations
Codg points associated with the following SDL structures:
4 the bit field ‘AttributeName’ in class ‘attr_AttributeName’
4 . <the variable ‘attributelndex’ in class ‘attr_custom_updateValue’

© ISO/IEC 2006 — All rights reserved
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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 Tiny 1.2
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 4.0
10 choice LASeR 57 nav-up-right SMIL 4.0
11 color SVG 1.1 58 observer XML Evgnts
12 color-rendering SVG 1.1 59 offset SVG 1|1
13 CX SVG 1.1 60 opacity SVG 1|1
14 cy SVG 1.1 61 overtflow 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 11
22 end SVG 1.1 69 repeatCount SVG 11
23 event XML Events 70 repeatDur SVG 1|1
24 externalResourcesRequired SVG 1.1 71 requiredExtensions SVG 1|1
25 fill SVG M1 72 requiredFeatures SVG 11
26 fill-opacity SVG-Tiny 1.2 73 requiredFormats SVG 11
27 fill-rule SVG 1.1 74 restart SVG 11
28 focusable SVG Tiny 1.2 75 rotate SVG 111
29 font-family SVG Tiny 1.2 76 rotation LASeR
30 font-size SVG Tiny 1.2 77 rx SVG 111
31 font-style SVG Tiny 1.2 78 ry SVG 111
32 font-variant SVG Tiny 1.2 79 scale LASeR
33 font-weight 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 height SVG Tiny 1.2 84 stop-color SVG 1.1
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
100 syncToleranceDefault SVG Tiny 1.2 122 xlink:arcrole SVG 1.1
101 systemLanguage SVG 1.1 123 xlink:href SVG 1.1
102 text-anchor SVG 1.1 124 xlink:role SVG 1.1
108 text-rendering SVG 1.1 125 xlink:show SVG 1.1
104 textContent LASeR 126 xlink:title SVG 1.1
106 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 xmlilang SVG 1.1
108 transformBehavior SVG Tiny 1.2 130 xml:space SVG 1.1
100 translation LASeR 131 y SVG 1.1
110 type SVG 1.1 132 y1 SVG 1.1
111 values SVG 1.1 133 y2 SVG 1.1
112 vector-effect SVG Tiny 1.2 134 zoomAndPan SVG 1.1
1113 viewBox SVG 1.1 135'- ISO reserved
114 viewport-fill SVG Tiny 1.2 255
11p viewport-fill-opacity SVG Tiny 1.2
Codg¢ points associated with ‘accumulate’ bit in class ‘attr_accumulate’:
Code point | Attribute value
0 none
1 sum
Codg¢ 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 atir_calcVlode™
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 points

Code points

Code points

Code points

54

Code point | Attribute value
0 always
1 never
2 whenNotActive
3 ISO reserved

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

Code point

Attribute value

0

auto

1

auto-reverse

associated with ‘rotscatra’ bit field in class ‘attr_rotscatra’:

Code point

Attribute value

rotate

scale

skewX

skewY

AIWIN|=(O

translate

5-7

ISO reserved

associated with bit field ‘syncBehavior’ in class ‘attr_syncBehavior’:

Code point | Attribute value
0 canSlip
1 default
2 independent
3 locked

assaciated with 2-bits ‘choice’ in class ‘attr_choice’:

£l P
CLUUT PUITTU

NPT 1
AUTOULS Valut

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
pinned 90
7 ISO reserved

| [DlW|N[=|O

Code

Code

Code

Code

points associated with bit ‘gradientUnits’ class ‘attr_gradientUnits:

Code point Attribute value
0 objectBoundingBox
1 userSpaceOnUse

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

0 application/ecmascript

1 application/jar-archive

2 application/laserscript
3 ISO reserved

points associated with bit ‘playbackOrderiin‘class ‘attr_playbackOrder:
Code point | Attribute value
0 all
1 forwardOnly

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

Code point

Attribute value

none

xMaxYMax

xMaxYMid

xMaxYMin

xMidYMax

xMidYMid

© ISO/IEC 2006 — All rights reserved
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xMinYMax

xMinYMid

OO NP |W|IN|=|O

xMinYMin

10-15

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

Code points

Code points

Code points

Code points

Code points

Code point

Attribute value

ISO Reserved

defer xMaxYMax

defer xMaxYMid

defer xMaxYMin

defer xMidYMax

defer xMidYMid

defer xMidYMin

defer xMinYMax

defer xMinYMid

OOIN[O|N|A|W|IN|=O

defer xMinYMin

10-15

ISO Reserved

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

Code point

Attribute value

0-31

ISO Reserved

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

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

associated with bit field ‘timeLineBeginin class ‘attr_timeLineBegin’:

Codepoint | Attribute value
0 onlLoad
1 onStart

associated with bit field ‘zoomAndPan’ in class ‘attr_ zoomAndPan:

Code point | Attribute value
0 disable
1 magnify

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

0

default

1

ISO reserved

ISO/IEC 14496-20:2006(E)

Cods

Code

Code

© ISO/IEC 2006 — All rights reserved

points associated with bit ‘propagate’ in class ‘attr_propagate’:
Code point | Attribute value
0 continue
1 stop
points associated with bit ‘beginEnd’ in class ‘attr_beginEnd’:
Code point | Attribute value
0 begin
1 end
points associated with bit field ‘event’ in class ‘attr_custom_event’:
Code point |VAttribute 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
=~ V-SR-S o
16 mouseup
17 pause
18 repeat
19 resize
20 resume
21 scroll
22 textinput
23 unload
24 zoom
25-63 ISO reserved
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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

Code points associated with bit field ‘units’ in class ‘attr_custom_valueWithUnits’:

Code points

Code points

Code points

58

Code point

Attribute value

no unit

In

cm

ﬁmm’

Apti

Apca

A%!

N WIN=~|O

ISO reserved

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

Code point | Attribute value
0 auto
1 self

associated with bit field ‘enum’ in class ‘attr"Custom_time’:

Code painat; | Attribute value
0 indefinite
1 media

associated with bit field.‘color-rendering’ in class ‘attr_custom_rare’:

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

Code

Code

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
6 marker
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

points associated with bit field ‘display-align’ in class ‘attr Custom_rare’:

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

ISO reserved

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

points‘associated with bit field ‘image-rendering’ in class ‘attr_custom_rare’:
Code point | Attribute value
U aUlo
1 inherit
2 optimizeQuality
3 optimizeSpeed

Code points associated with bit field ‘line-increment’ in class ‘attr_custom_rare’:

© ISO/IEC 2006 — All rights reserved

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 points

Code points

Code points

Code points

60

Code point | Attribute value
0 all
1 fill
2 inherit
3 none
4 painted
5 stroke
6 visible
7 visibleFill
8 visiblePainted
9 visibleStroke
10-15 ISO reserved
associated with bit field ‘shape-rendering’ in class ‘attr_custom_rare’:
Code point Attribute value
0 auto
1 crispEdges
2 geometricPrecision
3 inherit
4 optimizeSpeed
5-7 ISO reserved
associated with bit field ‘stroke-linecap’ in class ‘attr_custom_rare’
Code point | Attribute value
0 butt
1 inherit
2 round
3 square
associated with bit field.'stroke-linejoin’ in class ‘attr_custom_rare’:
Code point | Attribute value
0 bevel
1 inherit
2 miter
3 round
gssociatedwithrbit fretd-textAnchor-imctass~attr custorm Tare ™
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

ISO/IEC 14496-20:2006(E)

Code

Code

Code

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

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

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

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

points associated with bit field ‘feature’ in‘class ‘attr_custom_rare’:
Code point Attribute value
0 http://www.w3.6rg/TR/SVGTiny12/feature#Animation
1 http://www.w3-org/TR/SVGTiny12/feature#Audio
2 http://www.w3.0org/TR/SVGTiny12/feature#ComposedVideo
3 http:Awww.w3.org/TR/SVGTiny12/feature#ConditionalProcessing
4 http://www.w3.0rg/TR/SVGTiny12/feature#ConditionalProcessingAttribute
5 http://www.w3.org/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 th'//W\AI\A/ w3 nrg/TR/Q\/GTiny1 2/featuretHandler
12 http://www.w3.0org/TR/SVGTiny12/feature#Hyperlinking
13 http://www.w3.0org/TR/SVGTiny12/feature#lmage
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
https://iecnorm.com/api/?name=1b5e25025e8de8d88cdbcc08740ea62d
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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 http://www.w3.0org/TR/SVGTiny12/feature#Text
30 hitp://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 points [associated with bit field ‘space’ in class ‘attr_custom_rare’:

Code point | Attribute value
0 default
1 preserve

Code points [associated with bit field ‘focusable’ in class ‘attr_custom™rare’:

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

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

Code point Attribute value
0 BOLD
1 BOLDITALIC
2 EMBOSS
3 ENGRAVE
4 ITALIC
5 LEFTDROPSHADOW
6 OUTLINE
7 PHAIN
8 RIGHTDROPSHADOW
9 UNDERLINE
10 inherit
11 italic
12 normal
13 oblique

14 - 31 ISO reserved
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http://www.w3.org/TR/SVGTiny12/feature#SVGDOM-animation
http://www.w3.org/TR/SVGTiny12/feature#SVGDOM-dynamic
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
https://iecnorm.com/api/?name=1b5e25025e8de8d88cdbcc08740ea62d

Code points associated with bit field ‘font-weight’ in class ‘attr_custom_rare’:

Code point

Attribute value

100

200

300

400

500

600

700

ISO/IEC 14496-20:2006(E)

The

Binary Syntax
1 Main Structure

s element a {
t(1) has_id;
(has_id) {

attr custom ID id;

t(1) has rare;
(has_rare) {

attr custom rare rare;

t(1) has fill;
(has_fill) |

attr custom pafwmt, fill;

t (1) has(stroke;
(has_streoke) {

attri\custom paint stroke;

800

900

bold

bolder

inherit

SlalgloloNfolalswivi=|o

lighter

13

normal

14 -15

ISO reserved

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

}

}

bit (1) externalResourcesRequired;

bit (1) has target;

if (has target) f{

attr custom byteAlignedString target;

bit (1) has href;
if (has_href) {

attr custom _anyURI href;

bit (1) has attr any;
if (has_attr _any) {

attr _any any;
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}

case 0:

break;

case 1:

break;

object content child0O;
class privateAttributeContainer {
bit(4) ch4;

switch (ch4) {

privateAnyXMLAttribute anyXML;

privateOpaqueAttribute opaque;

case 2:
attr 4
break ]

default
custon|

break j

}
class elemeq
bit(6) ch4
switch (ch4
case 0:
elemen
break ]
case 1:
elemen
break j
case 2:
elemen]
break j
case 3:
elemen]
break ]
case 4:
elemen
break ]
case 5:
elemen
break j
case 6:
elemen]
break j
case 7:
elemen]
break ]

case 8:

ny reserved;

| extension zzzl;
ts {

7

) {

t aa;

t_animate animate;

t animate animateColor;

t animateMotion animateMotion;

t_animateTransform animateTransform;

t_audio audio;

t circle circlepy

t cursor cursor;

break;

case 9:

break;

case 10:

break;

case 11:

break;

case 12:

element_defs defs;

element desc metaData title desc;

element ellipse ellipse;

element foreignObject foreignObject;

element g g;
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element image image;
break;
case 14:
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 sameg sameg;
break;
case 24:
element sameline sameline;
break;
case 25:
element_ samepath samépath;
break;
case 26:
element samepathfill samepathfill;
break;
case 27;:
element” samepolygon samepolygon;
break;

case 28:

element samepolygonfill samepolygonfill;
break;

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;
break;

case 36:

elemert sametextfill sametextfill;
break ]
case 37:
elemer|t sameuse sameuse;
break j
case 38:
elemer|t script script;
break j
case 39:
elemer]t set set;
break ]
case 40:
elemer]t stop stop;
break ]
case 41/
elemer|t switch switch;
break j
case 42:
elemer|t text text;
break j
case 43:
elemer]t desc metaData title title;
break ]
case 44/
elemer{t tspan tspan;
break ]
case 45/
elemer]t use use;
break j
case 46:
elemert video video,
break j
case 47:
elemer|t listenér listener;
break ]

case 48:

element_any ext;
break;

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;
if (has_accumulate) {

attr accumulate accumulate;

bit (1) has additive;
iff (has_additive) {

attr additive additive;

bit (1) has by;
iff (has by) {

b4t (1) has calcMode;
iff (has_calcMode) {

attr calcMode calcMode;

byt (1) has from;
iff (has_from) {

b4t (1) has keySplines;
iff (has keySplines) {

b4t (1) has keyTimes;
iff (has_keyTimes) {

byt (1) has values;
iff (has_values) {

attr custom AnimatedValues

b4t (1) has begin;
if (has begin) ([

attr times <begin;

bt (1) jaas dur;
iff (hds ‘édr) {

att?¥ custom time dur;

attr custom AnimatedValue by;

attr custom AnimatedValue from;

attr custom fractionl2List keySplines;

attr custom fractionl2List keyTim&sy.

values;

}
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;
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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;
if (has_attributeName) {

attr Atf{ributeName attributeName;
}
bit (1) haq href;
if (has_hrdf) {

attr cugtom anyURI href;
}
bit (1) haq attr any;
if (has_atflr any) {

attr _any any;
}
object cor{tent child0;

}
class elemerlt _animateMotion {

bit (1) haqd id;
if (has_id)| {

attr cudtom ID id;
}
bit (1) haq rare;
if (has rafe) {

attr cudtom rare rare;
}
bit (1) haq accumulate;
if (has_acdumulate) {

attr acdqumulate accumulate;
}
bit (1) had additive;
if (has_additive) {

attr additive additive;
}
bit (1) haq by,
if (has by)| {

attr cugtom AnimatedValue by;
}
bit (1) haq calcModé;
1f (has_callcMdde) {

attr callcMede 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 keyTimes;
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bit (1)

}
bit (1)

}
bit (1)

if (has_

attr_

if (has

attr

if (has_

attr_

has_values;

values) {

custom_Anima tedValues values;

has begin;
begin) |

times begin;

has dur;
dur) |

custom_ time dur;

bt (1)
bt (1)

bt (1)

bt (1)

bt (1)

bt (1)

bt (1)

bt (1)

bt (1)

bqt (1)
i (has

iff (has_

attr

iff (has

attr

iff (has_

attr_

iff (has_

attr

iff (has

attr

iff (has_

attr_

iff (has_

attr

iff (has

attr

enabled;

has fill;
fill) o
animFill fill;

has_repeatCount;
repeatCount) {

repeatCount repeatCount;

has_repeatDur;
repeatDur) |

repeatDur repeatDur;

has_restart;
restart) |

restart restart;

has _to;
to) {

custom AnimatedValue to;

has _keyPoints;
keyPoints) |
floatList keyPoints;

has _path;
path) {
custom path pathy

has rotaten
rotatef) Judf

rotate) rotate;

hds_href;

href) |

}

bit (1)

}

}

bit (1)

attr_

if (has_

attr

object

if (has_

attr_

custom_anyURI href;
has_attr _any;
attr_any) {

any any;

content childO0;

class element animateTransform {

has id;
id) f

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;
if (has_additive) {

attr additive additive;

}
bit (1) haqd by;
if (has_by)| {

attr cudtom AnimatedValue by;
}
bit (1) haq calcMode;
if (has callcMode) {

attr callcMode calcMode;
}
bit (1) haq from;
if (has_frdm) {

attr cudtom AnimatedValue from;
}
bit (1) haq keySplines;
if (has_keySplines) {

attr cudtom fractionl2List keySplines;
}
bit (1) haq keyTimes;
if (has keyfTimes) {

attr cugtom fractionl2List keyTimes;
}
bit (1) haq values;
if (has_vallues) {

attr_cuutom_AnimatedValues values;
}
bit (1) had begin;
if (has_bedin) {

attr tines begin;
}
bit (1) haq dur;
if (has dud) {

attr cudtom time dulj
}
bit (1) endbled,
bit (1) haq f¥LINn
if (has_fill1)\?

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;
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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;

attr rotscatra type;

bit (1) has href;

1

b1
1

[

o}

clag
b1

1

b1

1

b3

1A

b1

11

b1
b1

1A

b3

1A

}

b1

(has_href) {
attr custom _anyURI href;

t (1) has attr any;
(has_attr any) {

attr _any any;

ject content child0;

s element audio {
t(1) has_id;
(has_id) {

attr custom ID id;

t(1) has rare;
(has_rare) {

attr custom rare rare;

t (1) has begin;
(has_begin) {

attr times begin;

t(1) has dur;
(has_dur) {

attr custom time dur;

t (1) externalResourcesRequiwéd;
t (1) has repeatCount;
(has_repeatCount) {

attr repeatCount(repeatCount;
t (1) has repeatDur;
(has_repéatbur) {

attr gépéatDur repeatDur;

t ()" has syncBehavior;

if (has_syncBehavior) {

}

attr syncBehavior syncBehavior;

bit (1) has_syncTolerance;

if (has_syncTolerance) {

}

attr syncTolerance syncTolerance;

bit (1) has type;

if (has type) {

}

attr custom byteAlignedString type;

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

attr cuqtom anyURI syncReference;
}
bit (1) haq attr any;
if (has_atflr any) {

attr _any any;
}
object cortent child0;

}
class elemer]t circle {

bit (1) haq id;
if (has_id)| {

attr cudtom ID id;
}
bit (1) haq rare;
if (has_rafde) {

attr cudtom rare rare;
}
bit (1) had fill;
if(has filll) {

attr _cudtom paint fill;
}
bit (1) haq stroke;
if (has_styoke) {

attr cudtom paint stroke;
}
bit (1) haq cx;
if (has_cx)| {

attr cugtom coordinate cx;
}
bit (1) haqg cy;
if(has cy)| {

attr cugtom coordinate cy;
}

attr custdg _coordinate r;

bit (1) haq attr any;,

if (has_attr _any) {
attr_any any;
}
object content child0O;
}
class element cursor {
bit (1) has id;
if (has id) {
attr_custom ID id;
}
bit (1) has rare;
if (has_rare) {

attr custom rare rare;

72 © ISO/IEC 2006 — All rights reserved


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

ISO/IEC 14496-20:2006(E)

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 href;
if (has_href) {

b1

1

o}

clag

1

b1

1

b3

1A

b3

1

b1

1

o}

clag

}

b3

1A

}

attr custom _anyURI href;

t (1) has attr any;
(has_attr _any) {

attr _any any;

ject content child0;

s element defs {
t(1) has id;
(has_id) {

attr custom ID id;

t(1) has rare;
(has_rare) {

attr custom rare rare;

t(1) has fill;
(has fill) {

attr _custom paint fill;

t(1) has stroke;
(has_stroke) {

attr_custom_paint stroke;
t (1) has attr any;
(has_attr _any) {

attr_any any;

ject content childOy

s element desc'metaData title

t (1) has\idy
(has A4d) 1

atfredstom ID id;

bit (1) has rare;

if (has_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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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_styoke) {

attr cudtom paint stroke;
}
bit (1) haq cx;
if (has cx)| {

attr cugtom coordinate cx;
}
bit (1) haqg cy;
if(has cy)| {

attr cugtom coordinate cy;
}
attr custdg _coordinate rx;
attr custdg _coordinate ry;
bit (1) haq attr any;
if (has_atfr any) {

attr _any any;
}
object cortent child0;

}
class elemer]t foreignObject {

bit (1) haq id;
if(has id)| {

attr cudtom ID id;
}
bit (1) haq rare;
if (has_rade) {

attr cudqtom rare rare;
}
bit (1) had fill;
if(has filll) {

attr_cudtom paint fill;
}
bit (1) haq stroke;
if (has_stHoke) A

attr cudtopf padint stroke;

}

bit (1) externalResourcesRequired;
attr custom coordinate height;
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) {

© ISO/IEC 2006 — All rights reserved


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

ISO/IEC 14496-20:2006(E)

}

}

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 {

b1

1

b1

1

b3

1A

b1
b1

1

b1

1

o}

clag

b3

1A

}

t(l) has id;
(has_id) {

attr custom ID id;

t(1) has rare;
(has_rare) {

attr custom rare rare;

t(1) has fill;
(has fill) {

attr custom paint fill;

t (1) has stroke;
(has_stroke) {

attr_custom_paint stroke;

t (1) has choice;
(has _choice) {

attr choice choice;

t (1) externalResourcesRequired;
t(1) has size;
(has_size) {

attr point size;

t (1) has attr any;
(has_attr _any) {

attr_any any;

ject content childOy

s element image {
t (1) has\idy
(has A4d) 1

atfredstom ID id;

}

}

bit (1) has rare;

if (has_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;
if (has_width) {

attr custom coordinate width;

}
bit (1) hag
if (has_x)
attr cud

}
bit (1) hag
if (has y)
attr cug

}
bit (1) hag
if (has_hrd
attr cud

}
bit (1) hag
if (has_at]
attr_any

}
object corn

}

class elemeq
bit (1) hag
if (has id)
attr cud

}
bit (1) hag
if (has_ra{
attr cud

}
bit (1) hag
if (has fil]
attr cug

}
bit (1) hag
if (has st

attr cud

| X/
{

tom coordinate x;

| V7
{

tom coordinate y;

| href;
) {
tom _anyURI href;

| attr _any;
r_any) {

any;

tent childO0;

t line {
| id;
{
tom ID id;

| rare;
e) {

tom rare rare;

| 111,
1) {
tom paint fill;

| stroke;
oke) A

topt padnt stroke;

}

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

attr custom rare rare;

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

attr custom paint fill;

b4t (1) has stroke;
if (has stroke) {

attr custom paint stroke;

biat (1) has gradientUnits;
iff (has_gradientUnits) {

attr gradientUnits gradientUnits;

bit (1) has x1;
iff (has _x1) {

at tr_custom_coordina te x1;

b4t (1) has x2;
iff (has x2) {

attr custom coordinate x2;

b4t (1) has yl;
f(has y1) {

[

at tr_custom_coordina te yl1;

bit (1) has y2;
f(has_y2) {

[

attr custom coordinate\x2;

b4t (1) has attr any;
iff (has _attr any) \&

attr _any anmyy

oltject ,eontent child0;
}
clads element mpath {

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 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 (has_rade) {

attr cudqtom rare rare;
}
bit (1) hadq fill;
if(has filll) {

attr _cudtom paint fill;

}

bit (1) hag

if (has st
attr cug

}

attr custdg

bit (1) hag

if (has_paf]

| stroke;
oke) {

tom paint stroke;

1 path d;
| pathLength;
lhLength) |

attr cudtom fixed 16 8 pathLength;
}
bit (1) haq attr any;
if (has_atflr any) {

attr _any any;
}
object cortent child0;

}
class elemerjt _polygon {

bit (1) haq id;
if (has_id)| {

attr cudtom ID id;
}
bit (1) haq rare;
if (has rafe) {

attr cudtom rare rare;
}
bit (1) had fill;
if(has filll) {

attr cudtom paint fill;
}
bit (1) haq s&roke;,

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

iff(has_stroke) {

attr_custom_paint stroke;

bit (1) has cx;
f(has cx) {

[

attr custom coordinate cx;

b4t (1) has cy;
iff (has cy) {

attr custom coordinate cy;

bit (1) has gradientUnits;
iff (has_gradientUnits) {

byt (1) has r;
iff(has r) {

attr custom coordinate r;

b4t (1) has attr any;
iff (has _attr any) {

attr _any any;

Q

ject_content child0;

clads element rect {

bit (1) has _id;
iff (has_id) {

attr custom ID id;

bilt (1) has rare;
if (has rare) ¢

attr custom) rare rare;

bit (&), “hds fill;
if(has fill) {

attr gradientUnits gradientUnits;

attr custom paint fill;
}
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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attr_custom_coordinate ry;
}
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) had attr any;

if (has_atfr any) {
attr _any any;
}
object cortent child0;
}
class elemer]t sameg {
bit (1) haq id;
if (has id)| {
attr cugtom ID id;
}
objectSamg content child0;
}
class elemert_sameline {
bit (1) haq id;
if (has_id)| {
attr cugtom ID id;
}
bit (1) haq x1;
if (has x1)| {
attr cugtom coordinate x1;
}
attr custdm coordinate x2;
bit (1) had yl;
if(has_yI)| {
attr_cuutom_coordinate vi;
}
attr custdm coordinate y2;
objectSamg content child0;
}
class elemer]t samepath {
bit (1) haq id;
if (has id)| {
attr cudtom IR\ J;
}
attr custdqm path d;

objectSame content child0;
}
class element_samepathfill {
bit (1) has id;
if(has _id) {
attr custom ID id;
}
bit (1) has fill;
if(has fill) {
attr _custom paint fill;
}
attr custom path d;

objectSame content child0;
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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;

class element_samepolygonfill {

bit (1) has id;

[

(has_1d) {

attr custom ID id;

bit (1) has fill;
iff (has fill) {

attr _custom paint fill;

j\)

tr custom pointSequence points;

olfjectSame content child0;

clads element samepolygonstroke {

bit (1) has _id;
iff (has_id) {

attr custom ID id;

byt (1) has stroke;
if (has stroke) {

attr custom paint stroke;

afjitr custom pointSequence points;

oljectSame content child0;

clads element samerect {

}

bit (1) has _id;
iff (has_id) {

attr custom ID id;

afltr custom coordinate h&ight;
afjitr custom coordinatie ‘Wwidth;
b4t (1) has x;

iff (has x) {

attr custonl cedrdinate x;

biat (1) jaas”y;
iff(hds 'y {

attr custom coordinate y;

}

objectSame content child0;

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;
}
objectSame content child0;

}

attr custom coordinate width;

class elemert sametext {
bit (1) haq id;
if (has_id)| {
attr cudtom ID id;
}
bit (1) haq x;
if (has x) |{
attr codrdinatelList x;
}
bit (1) haqg y,
if(has_y) |{
attr codrdinateList y;
}
objectSamg content child0;
}
class elemert_sametextfill {
bit (1) haq id;
if(has id)| {
attr cugtom ID id;
}
bit (1) had fill;
if (has filll) {
attr cudtom paint fill;
}
bit (1) had x;
if(has_x) |{
attr codrdinateList x;
}
bit (1) hag y,
if (has y) |{
attr codrdinatelList yy
}
objectSamdg content \child0;
}
class elemert gameuse {

bit (1) haq id}

if (has_id) {
attr custom ID 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;
}
bit (1) enabled;

bit (1) externalResourcesRequired;

bit (I) has type;
if (has_type) {
attr script type;

bidt (1) has href;
iff (has _href) {

attr custom anyURI href;

b4t (1) has attr any;
iff (has _attr any) {

attr_any any;

Q

stom updateList childO;
byt (1) opt group;
if(opt group) {

privateAttributeContainer privateAttributes;

clagqs updates {
bt (4) ch4;
itch (ch4) {

0

case 0:
update Add Add;
break;

case 1:
update Clean Clean;
break;

case 2:
update Delete Delfetey
break;

case 3:
update IAsext Insert;
break;

case 4

update_NewScene NewScene;

break;

case 5:
update RefreshScene RefreshScene;
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:

break;
default:
custom extension ext;

break;

attr custom byteAlignedString textContent;

}
class updatq Add {
bit (1) had attributeName;
if (has_atfiributeName) {
attr AtdributeName attributeName;
}
bit (1) haq operandAttribute;
if (has_opdrandAttribute) {

}
bit (1) haq operandElementId;
if (has_opdrandElementId) {

}
attr custdm IDREF ref;
bit (1) haq value;
if (has vallue) {

attr cugtom updateValue value;
}
bit (1) haq attr any;
if (has_atflr any) {

attr _any any;

}

class updatq Clean {
attr groudgID groupID;
bit (1) haq attr any;
if (has_atflr any) {

attr _any any;

}
class updatgq Delete {
bit (1) haq attributeName;
if (has_atfributeName) {

attr AttribUdteName attributeName;

attr AtfributeName operandAttribute;

attr cugtom IDREF operandElementId;

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

attr custom updateValue value;

bit (1) has attr any;
iff (has_attr _any) {

attr_any any;

b4t (1) opt group;
if (opt group) {
updatable elements child0;

clads updatable elements {

bit (1) chi4;
itch (ch4) {

19}

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

case 2:

break;

case 3:

break;

case 4:

break;

case 5s
elément audio audio;
bréak;

Case 6:

element circle circle;

element _animate animateColok;

element animateMotionw-animateMotion;

element animateTransform animateTransform;

break;

case 7:
element cursor cursor;
break;

case 8:
element defs defs;
break;

case 9:
element desc metaData title
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;
case 14:
element line line;

bHeak;

casq 15:
ellement linearGradient linearGradient;
bxeak;

casq 16:
ellement desc metaData title metadata;
break;

casq 17:
ellement mpath mpath;
break;

casq 18:
ellement path path;
bxeak;

casq 19:
ellement polygon polygon;
bxeak;

casq 20:
ellement polygon polyline;
break;

casq 21:
ellement radialGradient radialGradient;
break;

casq 22:
ellement rect rect;
bxeak;

casq 23:
ellement script script;
bxeak;

casq 24:
ellement set set;
break;

casq 25:
ellement stop stop;
break;

casq 26;,

ellement svg svg;

break;

case 27:
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;

default:

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;

clads element set {
bit (1) has id;
if(has_id) {

attr custom ID id;

byt (1) has rare;
iff (has_rare) {

attr custom rare rare;

b4t (1) has begin;
if (has begin) {

attr times begihy;

b4t (1) has\dur;
if (has dor)” {

atfredstom 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;
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}

if (has to)

}

bit (1) has restart;
if (has_restart) {

attr restart restart;

bit (1) has to;

{

attr custom AnimatedValue to;

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

attr AttributeName attributeName;

}
bit (1) hag
if (has_hrd
attr cud
}
bit (1) hag
if (has_att
attr _any
}
object corn
}
class elemer]
bit (1) hag
if (has_id)
attr cud
}
bit (1) hag
if (has raf
attr cug
}
bit (1) hag
if (has fil]
attr cud
}
bit (1) hag
if (has_stH
attr cud
}
attr custd
bit (1) hag
if (has_att
attr _any
}
object corn
}

| href;
) {
tom _anyURI href;

| attr _any;
r any) {
any;

tent childO0;

t stop {
| id;
{
tom ID id;

| rare;
e) {

tom rare rare;

| 111,
1) {
tom paint fill;

| stroke;
oke) |

tom paint stroke;

Im_fixed 16 8 offsetf;
| attr _any;
r any) {

any;

tent ,ehild0;

class elemer]

t svVg {

if (has_id)

}

}

if(has fil

}

bit (1) has id;

{

attr custom ID id;
bit (1) has rare;
if (has rare) {

attr custom rare rare;

bit (1) has fill;

1) {

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) {
attr custom byteAlignedString contentScriptType;

biqt (1) externalResourcesRequired;
aflitr custom valueWithUnits height;
bt (1) has playbackOrder;

iff (has_playbackOrder) {

attr playbackOrder playbackOrder;

b1t (1) has preserveAspectRatio;
if (has preserveAspectRatio) {

attr preserveAspectRatio preserveAspectRatio;

bit (1) has snapshotTime;
iff (has_snapshotTime) {

attr custom time snapshotTime;

bt (1) has_syncBehaviorDefault;
iff (has_syncBehaviorDefault) {

attr syncBehaviorDefault syncBehaviorDefault;

bit (1) has syncToleranceDefault;
iff (has_syncToleranceDefault) {

attr syncToleranceDefault syncToleranceDefault;

bit (1) has timeLineBegin;
iff (has_timeLineBegin) {

attr timeLineBegin timeLineBeginhy

bit (1) has version;
iff (has_version) {

attr custom byteAlignedString version;

biat (1) has viewBox,

i (has viewBax)wf

attr viewBox viewBox;
}
afltr/cistom valueWithUnits width;

bt (L) has zoomAndPan;

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

attr cudtom paint stroke;

}

bit (1) exflernalResourcesRequired;

bit (1) haq attr any;
if (has_atflr any) {

attr _any any;
}
object cortent child0;

}
class elemerjt text {

bit (1) haq id;
if (has_id)| {

attr cudtom ID id;
}
bit (1) haq rare;
if (has_rafde) {

attr cudtom rare rare;
}
bit (1) had fill;
if(has filll) {

attr _cudtom paint fill;
}
bit (1) haq stroke;
if (has_styoke) {

attr cudtom paint stroke;
}
bit (1) ediltable;
bit (1) haq rotate;
if (has _roflate) f{

attr fldatList rotate;
}
bit (1) haq x;
if (has x) |{

attr codrdinatelist x;
}
bit (1) had yx

if(has_y) {
attr coordinateList 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;

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

b1

1

o}

clag

1

b1

1

b3

1A

b3

1

b1
b1

1

b3

1A

b1

11

attr custom paint stroke;

t (1) has attr any;
(has_attr _any) {

attr _any any;

ject content child0;

s element use {
t(1) has id;
(has_id) {

attr custom ID id;

t(1) has rare;
(has_rare) {

attr custom rare rare;

t(1) has fill;
(has fill) {

attr _custom paint fill;

t(1) has stroke;
(has_stroke) {

attr_custom_paint stroke;

t (1) externalResourcesRequixedy

t (1) has overflow;
(has_overflow) {

attr overflow overflowy

t(1) has x;
(has _x) {

attr custom) coordinate x;

t (@), hés_y;
(has y) {

}

}

}

}

at tr_custom_coordina te y,

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) 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) had dur;
if (has_duy) {

attr cudtom time dur;
}
bit (1) exflernalResourcesRequired;
bit (1) haq height;
if (has_height) {

attr cugtom coordinate height;
}
bit (1) had overlay;
if (has_ovdrlay) {

attr ovgrlay overlay;
}
bit (1) had repeatCount;
if (has_refdeatCount) {

attr reg
}
bit (1) hag
if (has_ req
attr reg
}
bit (1) hag
if (has_syH
attr syd
}
bit (1) hag
if (has_syH
attr syn
}
bit (1) hag
if (has tr4g

attr _trg

eatCount repeatCount;

| repeatDur;
eatDur) {

eatDur repeatDur;

| syncBehavior;
cBehavior) {

cBehavior syncBehavior;

| syncTolerance;
cTolerance) |

cTolerance syncTolefdnee,;

| transformBehavior,;
InsformBehaviex) {

nsformBehavior transformBehavior;

}
bit (1) haq typew

if (has_tyde)\!

attr custom byteAlignedString type;
}
bit (1) has width;
if (has_width) {
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;
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bit (1)

}
bit (1)

}
bit (1)

if (has_
attr

if (has

attr

if (has_

has_href;
href) |
custom _anyURI href;

has clipBegin;
clipBegin) {

custom time clipBegin;

has clipEnd;
clipEnd) |

bt (1)

bt (1)

Q

bt (1)

bt (1)

bt (1)

bt (1)
bt (1)

bt (1)

bqt (1)
i (has

attr_

iff (has_

iff (has

attr

ject

iff (has_

attr_

if (has

attr

iff (has_

iff (has_

attr

iff (has

attr

custom_time clipEnd;

has_syncReference;

syncReference) {

attr custom anyURI syncReference;

has attr any;
attr _any) {

any any;

content child0;

clads element_listener {

has_id;
id) {

custom ID id;

has rare;
rare) {

custom rare rare;

has defaultAction;
defaultAction) |

attr defaultAction defaultAction;

enabled;
has_event;
event) |

custom_event event;

has handler;
handlé&r)..t

custom) anyURI handler;

hds_observer;

observer) |

}

bit (1)

}
bit (1)

}
bit (1)

attr_

if (has_

attr

if (has

attr

if (has

custom_IDREF observer;

attr phase phase;

has propagate;
propagate) {
propagate propagate;

has target;
target) {
custom_ IDREF target;

has _delay;
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 child0O;

}
class privafleElementContainer {
bit (4) ch4;
switch (chq) {
case 0:
privatleAnyXMLElement anyXML;
break j

case 1:
privatleOpaqueElement opaque;
break j

case 2:
elemer]t any reserved;
break ]
default
custo _extension zzz1;

break ]

}
class updatgq NewScene {
bit (1) haq attr any;
if (has_atflr any) {
attr _any any;

}

element s{g svg;
}
class updatgq RefreshScene {

viuimsbf5 |time;

bit (1) haq attr any;

if (has_atflr any) {

attr _any any;

}

element s{g svg;
}
class updatq Replace {

bit (1) had aftributeName;

if (has_atfributeName) {

attr 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;

bit (1) opt group;

1

clag

at

1

clag

at

b3

1A

b3

1A

b3

1

(opt_group) {

vliuimsbf5 occl;

for (int t=0;t<occl;t++) {
updatable elements childO[[t]];

s update Restore {
tr groupID groupID;
t(1) has attr any;
(has_attr _any) {

attr_any any;

s update Save {

tr custom IDREFS elementAttributeList;
tr groupID groupID;

t(1) has attr any;

(has_attr any) {

attr _any any;

s update SendEvent {
tr_custom event event;
t(1) has_intvalue;
(has_intvalue) {

signedInt intvalue;

t (1) has pointvalue?
(has_pointvalue) ({

attr point pointvalue;

tr custom IDREF ref;
t (1) jras"stringvalue;
(hds stringvalue) {

attr custom byteAlignedString stringvalue;

}

bit (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) {

custom_extension ext,;

}

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

custom_extension ext,;

}

class initidlisations {
colorInitilalisation c;
fontInitidlisation f;
privateDatlaldentifierInitialisation p;
anyXMLInifjialisation a;

extendedInjitialisation e;

class focus |{
bit (1) isEnum;
if (isErum) {
//erqumeration auto{0} self{1},;
bit({l) enum;
} else

attd custom IDREF id;

class attr doordinatelList {
vluimsbf5 |len;
for (int § = 0; t < len; t++) {

attr cug tom_coordina te coord[[t]];

class fixed |16 8i {
bit (1) islnherit;
if (lisInHerit) {
int (24) |float;

class attr fdoint {

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

attr custom coordinate item[[t]];

[/ 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;
bit (1) hasNextExtension;

} while (hasNextExtension) ;

[ [ R KAk Sk ok ok ok ok ok ok ok ok Sk ok ok oK ok ok ok ok K ok ok Sk ok ok oK ok ok ok ok ok ok ok ok ok ok oK ok ok ok ok K ok ok Sk ok ok oK ok ok ok Kk ok ok Ak R A

// I ASeRHeader

[ KA KA KA A Kk Kk kK K kK KK Kk kK kK Kk Kk kK kK KK Kk kK koK Kk Kk koK kK KK Kk kK kK Kok ok ok ok ke ek ok ok A Ak

clags LASeRHeader {
ulnt (8) profile;
ulnt (8) level;
bt (3) reserved;
bijt (2) pointsCodec;
bt (4) pathComponents;
biqt (1) useFullRequestHost;,
biqt (1) hasTimeResolution;
i (hasTimeResolution) {

uint (16) timeResolution;

bit (4) colorComponentBits minus 1;
cdlorComponentBits = colorComponentBits minus M+ 1;
bijt (4) resolution;

bijt (5) coordBits;

bit (4) scaleBits minus coordBits;

bit (1) append;

bijt (1) hasStringIds;

bt (1) hasPrivateData;

bt (1) hasExtendedAttributes;

/A extensionIDBits defin&s the number of bits of extension tags
bt (4) extensionIDBit5;

bijt (1) hasExtensionConfiguration;

iff (hasExtensionConfiguration) {

viuimsbf5 Ien.,

byte[len), extConfiguration; // may be used by a ISO/IEC 23001-1 decoder as specified in clause 14

bit (1), “hésExtension;

if (hRdsExtension) {

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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// a color table in front of each AU

vluimsbf5 nbColors;

for (int 1 = 0; i < nbColors; i++) {
colorIndex = colorIndex + 1;
uint (colorComponentBits) red[[colorIndex]];
uint (colorComponentBits) green|[[colorIndex]];

uint (colorComponentBits) blue[[colorIndex]];

}
colorIndexBits = log2sup(colorIndex);
}
}
int fontInddx = -1;

class fontIrjitialisation {
bit (1) hadFonts;
if (hasForts) {
// a forft table in front of each AU
vluimsbfl5 nbFonts;
for (inf i = 0; i < nbFonts; i++) {
fontIrdex = fontIndex + 1;

attr dustom byteAlignedString font[[fontIndex]];

}
fontIndgxBits = logZsup (fontIndex) ;
}
}
int privatellataldentifierIndex = -1;

class privatfleDataldentifierInitialisation {
bit (1) hagdPrivateDataldentifiers;
1f (hasPrilvateDataldentifiers) {
// a prilvateDataldentifiertable in front of eacH/AU
vliuimsbfl5 nbPrivateDataldentifiers;
for (intl 1 = 0; 1 < nbPrivateDataldentifiésrss i++) {
privatleDataldentifierIndex = privateDataldentifierIndex + 1;
// thd purpose of these strings iLs\te ensure non collision between different private data
// exdmples are URNs, uuids,
attr dustom byteAlignedStringNprivateDataldentifier[[privateDataldentifierIndex]];

}
privatelataldentifierIndéxBits = logZsup (privateDataldentifierIndex) ;
}
}
int tagIndey = -Lr

class anyXMI|Inditialisation {

bit (1) hasTags;
if (hasTags) |
// a tag table in front of each AU
vluimsbf5 nbTags;
for (int i = 0; 1 < nbTags; i++) {
if (i == 0) {
// 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;
if (hasAttrs) {

// each private element tag has a bin for private attributes

clag
b1

1

b1

1

viuimsbf5 nbAttrNames|[[taglndex]];
for (int t = 0; t < nbAttrNames|[[tagIndex]]; t++) {

attr custom byteAlignedString attrName[[tagIndex]][[t]];

}
tagIndexBits = logZsup (tagIndex);

s extendedInitialisation {
t (1) hasExtension;
(hasExtension) |

custonLeXtension c;

s object content {
t(1) opt group;
(opt_group) {

privateAttributeContainer privateAttributes;

t (1) opt groupl;
(opt_groupl) {

viuimsbf5 occ2s

for (int t=0pt<0¢c2;t++) {

elementy&N\childO[[t]];

class 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 attr calcMode {

// Enumdration: discrete{0} linear{l} paced{Z}
bit (2) dalcMode;
}
class attr tlimes {
bit (1) dhoice;
switch (dhoice) {
case (:
viuilmsbf5 max;
for |(int t=0;t<max;t++) {

silgnedInt item[[t]];

bredk;

case 1:

/A Enumeration: indefinite{0}
bredk;
defaullt:
bredk;

}
class attr gnimFill {
// Enumdration: freeze{0} remove{l}
bit(l) gnimFill;
}
class attr pgepeatCount {
bit (1) dqhoice;
switch (dhoice) {
case
atty custom fixed 16 8 fixedl6 8Typel;
bredk;
case 1:
//| Enumeration:, Ihdefinite{0}
bredk;
defaullt:
bredk;

}

spline{3}

class attr repeatDur {
bit (1) choice;
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}
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-
fill-rule{27} focusable{28} font-family{29}

from{34} handler{36} height{37}

audio-level {4} bandwidth{5} begin{6}

opacity{26} font-size{30} font-variant{32} font-

weight {33}

font-style{31}

gradientUnits{35} image-rendering{38} keyCodes{39} keyPoints{40}

keySplines{41} keyTimes{42} line-increment{43} mediaCharacterEncoding{44} mediaContentEncodings{45} mediaSize{46}

}

bit (2) syncBehavior;

class attr syncTolerance {

bit (1) choice;
switch (choice) {

case 0:

vluimsbf5 unsignedIntO;

EmedJaTJ.me{él} nav-down{48} nav-down-Ieft{49} nav-down-right{50] nav-Ieft{5I} nav-next{5Z2} nav-pyHev{53} navfi
E right{54} nav-up{55} nav-up-left{56} nav-up-right{57} observer{58} offset{59} opacity{ 60Y, loverflow{61} E
E ovefplay{62} path{63} pathLength{64} pointer-events{65} points{66} preserveAspectRatio{67} rf68}) regeatCount{69} E
E repdatDur{70} requiredExtensions{71} requiredFeatures{72} requiredFormats{73} restart{74} retate{75} |rotation{76} E
E rx{47} ry{78} scale{79} shape-rendering{80} size{81} solid-color{82} solid-opacity{88} “~stop-coldr{84} stop- E
E opadity {85} stroke{86} stroke-dasharray{87} stroke-dashoffset{88} stroke-linecap{89} Ssgtxoke-linejoinlf90} stroke- E
E mitqrlimit{91} stroke-opacity {92} stroke-width{93} svg.height {94} svghwidth{95} syndBehavior{96} E
E syndBehaviorDefault{97} syncReference{98} syncTolerance{99} syncToleranceDefault{}00} systemLanguag¢{l101} text- E
E ancHor{102} text-rendering{103} textContent{104} timeAttribute{105} to{106} tasansform{107} transformBehavior{108} E
E trarjslation{109} type{110} values{111} vector-effect{112} viewBox {113} Viewport-fill{114} vilewport-fill- E
E opadity {115} visibility {116} width{117} x{118} x1{119} x2{120} xI'ink:actuate{121} xlink:larcrole{122} E
E xlink:href{123} xlink:role{124} xlink:show{125} xlink:title{126} xlink:type{l27} xml:base{l128} 1:1ang{129} E
E xml {space{130} y{131} y1{132} y2{133} zoomAndPan{134} E
E bit (8) AttributeName; E
L) 5
E clagds attr floatList { E
E vuimsbf5 max; E
E fdr (int t=0;t<max;t++) { E
attr custom fixed 16 8 item([[t]];
L i
L i
E clads attr rotate { E
E bit (1) choice; E
E switch (choice) { E
E case 0: E
E attr custom fixed 16 8, £3xedl6 8Typel; E
E break; E
E case 1: E
E // EnumeratighXN‘auto{0} auto-reverse{l} E
E bit (1) rotdtey ,
E break; E
default:
E break; i
' } '
) i
E claqs attr rotscatra { E
E // Enumeration: rotate{0} scale{l} skewX{2} skewY{3} translate{4} E
E bit (3) rotscatra; E
) i
E class attr_syncBehavior { E
E // Enumeration: canSlip{0} default{1} independent{2} locked{3} E
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// Enumeration: default{0}
break;
default:

break;

}

class attr choice {
bit (1) choice;
switch (choice) {

case 0:

bit (8) value;
bredk;

case 1:

bit (2) choice;
bredk;
defaullt:
bredk;

}

class attr_transformBehavior {

bit (4) tfransformBehavior;
}

class attr dradientUnits {

bit (1) dradientUnits;
}
class objectlSame content {
bit (1) opf group;
if(opt _grdqup) {
viuimsbfl5 occ0;
for (int |t=0,;t<occO;t++) {
elemerlts childO[[t]];

}

class attr dqroupID {
bit (10) vdlue;

}

class attr index {
vluimsbf5 |value;

}

class attr glaybaekQrder {

bit (1) glawbackOrder;

// Enumdrafiond all{0} forwardOnly{1}

/A Enumeration: all{0} clip{1l} delta{2} none{3}

// Enumdration: geometric{0} pinned{1} pinned 180{2} pinned 270{3} pinned~9Q{4}

// Enumdration: objectBoundingBox{0} userSpaceOnUse{1l}

}
class attr preserveAspectRatio {
bit (1) choice;
switch (choice) {
case 0:
bit (1) choicel;
switch (choicel) {

case 0:

xMinYMax{7} xMinYMid{8} xMinYMin{9}

break;

// Enumeration: none{0} xMaxYMax{1}

bit (4) preserveAspectRatiol;

xMaxYMid{2}

xMaxYMin{3} xMidYMax{4} xMidYMid{5} xMidYMin{6}
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// Enumeration: _reserved{0} defer
bit (4) preserveAspectRatiol;
break;
default:
break;
}
break;
case 1:
// Enumeration: reserved{O0}

bit (5) preserveAspectRatio3;

xMaxYMax {1}

defer

xMaxYMid{2} defer xMaxYMin{3} defer

xMidYMax {4} defer xMidYMid{5} defer xMidYMin{6} defer xMinYMax{7} defer xMinYMid{8)} defer xMinYMin{9}

break;
default:

break;

clads attr syncBehaviorDefault {
// Enumeration: canSlip{0} independent{1l} inherit{2}

bit (2) syncBehaviorDefault;

clads attr syncToleranceDefault {
bit (1) choice;
switch (choice) {
case 0:
vluimsbf5 unsignedIntO;
break;
case 1:
// Enumeration: inherit{0}
break;
default:

break;

clags attr timeLineBegin {
// Enumeration: onLoad{0} onStart¥l\V.

bit (1) timeLineBegin;

clagds attr viewBox {
it max=+4;
fdr (int t=0;t<max;t+#+)\Y

attr custom fixed 16 8 item[[t]];

clads attr zdomAndPan {
disable{0} magnify{1}
bit (1Y~ zoomAndPan;

// Epumetration:

locked({3}

}

class attr overflow {
// Enumeration: visible{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{2}
bit (2) overlay;
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defaul

}

}

// Enumeration:

// Enumeration:

t:

break;

class attr defaultAction {

cancel{0} perform{1l}

bit (1) defaultAction;

class attr phase {

default{0}

bit(1) d

class attr ¢
// Enumd
bit (1) ¢
}
class attr Y
// Enumd
bit (1) H
}

class signe
bit (1) sid
viuimsbf5

V)

12.2.3 Speg

12.2.31 10

12.2.3.11

class attr (¢
vluimsbA
if (has{
atty

}
bit (1) 4
if (resdq
viu

bit

[hase;

ropagate {
ration: continue{0} stop{l}

ropagate;

eginEnd {
ration: begin{0} end{1}

eginEnd;

Int |
n; // 1 is negative

value;

ific Data Types

Syntax

ustom ID{

5 ID;

tringIds) { // hasStringIds™is“a LASeRHeader attribute
| custom byteAlignedString stringld;

eserved;
{
sbf5 len;

rved)

len] reservedy

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

This [class allows pointing to the integer value defined by the ID_class.
12.2)3.3 AnyURI

12.2/3.3.1 Syntax

claqs 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 sentl 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 refy

12.2]3.3.2 Semantics

This [class allows the encoding of three forms of URI usable in LASeR: string, stream ID and elemgnt ID.
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12.2.3.4 Color

12.2.3.4.1 Syntax

uint (col
} else {
bit (1)

class attr _custom paint f{
bit (1) hasIndex;
if (hasIndex) {

orIndexBits) color0;

isEnum;

if (isEnum) {

/ /e
bit

} elsqg
b1
1f
}

}

}

}
.
12.2.3.4.2

This class a
parameters
colorlnitialisd

umeration inherit{0} currentColor{l} none{2}
2) color;
{
t(1) isURI;
(isURI) |
attr custom anyURI uri;
else |

custom extension colorExType0O; // extensibility

Semantics

lows pointing to a color. The colorIndexBits\value shall be initialised using the initialis
as defined in subclause 6.6.2.2. The value for each color shall be initialised using
tion class in the LASeRUnit, whose syntaxds-given below in subclause 12.2.

ation
the

106
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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

This|class decodes, a“matrix value. The coordBits and scaleBits values shall be initialised using the
initialisation parameters as defined in subclause 6.6.2.2.

12.2]3.6 ~Fraction

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;

i = 0; 1 < nbOfTypes; i++) {
(5) typell[i]];

for (int
uint
}
v
12.2.3.7.2

Semantics

This class dg¢codes a path value.

12238 P

12.2.3.8.1

class attr (
viuimsbi
uint (1)
if (flag

if

} el

}

} else i

pintSequence

Byntax

ustom pointSequence {//see subclause 13.1 for detailed semantics
5 nbPoints;

flag;

inbPoints < 3) |
uint (5) bits;
for (int 1 = 0; i < nbPoints; i++) {
uint (bits) x[[1]];
uint (bits) y[[1]];
}
se {
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) dsxv;
uint (bitsy ) dvs
x[1] = IxN\FIx[i-1];
yli] & dy + y[i-1];

N\ (podintsCodec == 0) { // pointsCodec is a LASeRHeader attribute

int
int

int

108

uint (4) kvalue;
uint (5) bits;

uint (bits) x[0];
uint (bits) y[0];

XMvalue,YMvalue = 0;
CodeNum = 0;
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 ++;
} while (bitY == 0);
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
v uinf] GetCodeNum(int k, int Mvalue, int INFO) {
return 2" (k+Mvalue) + INFO - 27k ;

12.213.8.2 Semantics of the SDL elements
. lag - Flag indicating FL encoding (flag = 0) or E&encoding (flag = 1).

. value - Parameter for EG encoding that\varies according to geometric distribution. For jexample, as
kvalye increases, the slope of the geometric.distribution becomes gentler.

. KMvalue, YMvalue - The number of leading zeros.

*+  fodeNum - Code number.

. Ix - Differential value between x-coordinate values of a current point and a previous point.
dx =x[i] — x[i — 1]

. ly - Differential value between y-coordinate values of the current point and the previous poin{.

dy =y[i] - yfi="1]

. NFQ - 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 xo and y, 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;

+ dx and y; = yi.4 + dy are calculated

;V) I ;O ;I ICICTITICTT ItUd GII\‘..:Il thc }JICV;UUO otcp (III) ;D pci'l‘uullcd (II 1) t;IIICO.
o If th¢ value of the flag is one which indicates the point sequence is encoded using the Exp-Golomb
coding, decoding according to the following process
- Theé number of points of the point sequence is extracted from the LASeR binary stream

- The parameter k is extracted from the LASeR binary stream
- “bifs” number of bits are read and then the first point coordinates (x0, yQ)(are decoded
- For each point except the point (xo, Yo), the following process is performed to decode one point (x;, i).

i)  Bits are read one at a time until “1” is detected and thé total number of read bits is set t¢p M
i) Theread “1” is discarded

iii) (M+Kk) bits are read and assigned to INFO
iv) CodeNum = 2"+ INFO — 2“is calculated
v) dxis calculated from CodeNum

vi) X = X4 + dx is calculated

vii) Bits are read one by one until “I"is 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""* + INFO — 2 is calculated
xi) dy is calculate@:from CodeNum

Xii) y; = V.1 + dy is calculated.

12.2.3.8.4 Encoding Process

This subclayse is.informative. When a point sequence is assumed to be comprised of (n+1) number of pgints:
(XO’ yO)v (X‘lv )1)! PO (Xm Yn),

e Choose coding method between Exp-Golomb coding or fixed length coding
¢ When 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

(if)
(iii)

(iv)

encoded

Point (xo, Yo) is encoded using the number of bits calculated above

dXqg, ..., dXpn.1 (here, dxo..1 = X, — Xnq) are calculated and then the number, bitsx, of bits

required for encoding them is calculated

dy10, ..., dynnt (here, dynn.s = Yo — Yn1) are calculated and then the number, bitsy, of bits

(v)
(vi)

-Them

- Point

(i)

4 When Exp-Golomb coding is chosen, encoding the point sequence according to the follow

- For each point except the point (xo, Yo), the following process is performed to encode on

required for encoding them is calculated
The numbers of bits, bitsx and bitsy are encoded

dx40, dY10, ---» AXnn-1, AYnn-1 @re encoded

ing process

inimum number of bits with which the point (x,, yo) can be encoded is calculated apd encoded

(X0, Yo) is encoded using the minimum number of bits

e point (xi, ¥i).

A difference, “diffx,” between x; and x4~ mapped into an EG code numbgr CodeNum

without a sign, according to the rule given below:

If (diffx >= 0) CodeNum = diffx®2 — 1

else CodeNum = |diffx\2

(i) M denoting the:number of leading zeros is calculated by M = | log,(CodeNum +2])| - k
(iii) M number of,“0” bits are recorded.
(iv) One~<1’bitis recorded.
(v) ~Fhe suffix offset “INFO,” which carries information, is calculated by INFO =CodeNum + 26 -
2M+k
(vi) INFO is recorded in (M+k) bits
(vii) A difference “diffy” between yi and yi-1 is mapped into an EG code number CodeNum
(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

12.2.3.9.1 Syntax

class attr (

i uint (32)
E uint (3)
N
12.2.3.9.2

ustom valueWithUnits {
value; // float represented as fixed point with 8 bits mantissa

units; // 0 no unit, 1 ‘in’, 2 ‘cm’, 3 ‘mm’, 4 ‘pt’, 5 ‘pc’, 6 ‘8%’

Semantics

This class deécodes a value with unit.

12.2.3.10 A

12.2.3.10.1

class attr (¢
uint (4)

viuimsbi

for (int
bit (1)

if (ed

/

b

} elsqg

swif

cq

cq

cq

himatedValues

Byntax

ustom AnimatedValues {
type;
5 nbValue;
i=0; i < nbValue; i++) {
escapeFlag[[i]];
capeFlag([[1]]) {
case for inherit and other mixedye€num+number cases
t(2) escapeEnum[[i]];
{
ch (type) {
se 0: // string
attr custom byteAdignedString value[[i]];
break;
se 1: // float
attr custom _fixedl6 8 value[[i]];
break;
se 12:
gtbtr/custom _anyURT value[[i]];

bréak,;

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

© ISO/IEC 2006 — All rights reserved


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

ISO/IEC 14496-20:2006(E)

case 10: // id
viuimsbf5 value[[i]];
break;
case 11: // font
vluimsbf5 j;
value[i] = fontTable[j];
break;
case 7: // ints
vluimsbf5 nbInts;
for (int k = 0; k < nbInts; k++) {
viuimsbf5 value[[i]][[k]];

}
break;
case 8: // floats
vliuimsbf5 nbFloats;
for (int k = 0; k < nbFloats; 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

This [class decodes a list of animated values.
12.213.11 AnimatedValue

12.213.11.1 Syntax

clads attr customgdnimatedValue {
ujnt (4) type/;
bt (1) esearpeFlag;
iy (es¢apefFlag) {

attr custom fixed 16 8 value[[i]][[k]];

switch (type) {

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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Y/ Case for inherit and other mixed enum+number cases
Bit (2) ApeFnum:
} else {
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