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Foreword

ISO

technical-committees—collaborate infields of mutual-interest - Other international nrgani?aﬁnne, Ia

(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

an International Standard requires approval by at least 75 % of the national bodies casting a vote,

ISO/

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

This

techmically revised. It also incorporates the Amendment ISO/IEC 14496-20:2006/Amd.1:20
Technical Corrigenda ISO/IEC 14496-20:2006/Cor.1:200/4 and ISO/IEC 14496-20:2006/Cor.2:200

ISO/

audi¢-visual objects:

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
Hards adopted by the joint technical committee are circulated to national bedies for voting. P

EC 14496-20 was prepared by Joint Technical Committee ISOHEC JTC 1, Information

second edition cancels and replaces the first editiop\(ISO/IEC 14496-20:2006) whic

EC 14496 consists of the following parts, under-the general title Information technology -

Part 1: Systems

Part 2: Visual

Part 3: Audio

Part 4: Conformance testing

Part 5: Reference softwarée

Part 6: Delivery Multimedia Integration Framework (DMIF)

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

Part 9:.Reference hardware description [Technical Report]

Part 10: Advanced Video Coding

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

art 2.

International
ublication as

technology,

h has been
08 and the
8.

— Coding of

art 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)

Part 17: Streaming text format

Part 18: Font compression and streaming

© ISO/IEC 2008 — All rights reserved
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— Part 19: Synthesized texture stream

— Part 20: Lightweight Application Scene Representation (LASeR) and Simple Aggregation Format (SAF)
— Part 21: MPEG-J Graphics Framework eXtensions (GFX)

— Part 22: Open Font Format

— Part 23: Symbolic Music Representation

— Part 24: Audio and systems interaction [Technical Report]

— Part 25: 3D Graphics Compression model

Vi © ISO/IEC 2008 — All rights reserved
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Introduction

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

-20:2008(E)

— 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

baocod aon-SQ\/O Tin\ ora bath daciana ditaba cuitabhla for Labhta A ahi-cambaddad -davicac

stch as mobile

The
draw

ISO

The
reas
the s
from

Atter
right
all sy

DOoSCT OO vV OoO— iy arc oottt uvulsllvu to—pe-StHtabre—+of Tty CTgTrc oot Ot~ OTvIcT oSO

bhones.

A\ Simple Aggregation Format (SAF), specified in Clause 7, to efficiently and easily trapsport
ogether with audio and/or video content over various delivery channels. Thismultiplexin
jesigned to be simple to implement and to allow efficient demultiplexing on lowsend devices.

nternational Organization for Standardization (ISO) and International Electrotechnical Comn
attention to the fact that it is claimed that compliance with this document may involve the usg

bnd IEC take no position concerning the evidence, validity and scope+of this patent right.

holder of this patent right has assured ISO and IEC that. he is willing to negotiate lic
bnable and non-discriminatory terms and conditions with applicants throughout the world. In
tatement of the holder of this patent right is registered with ISO and IEC. Information may
the companies listed in Annex A.

tion is drawn to the possibility that some of the glements of this document may be the subj
5 other than those identified in Annex A. ISO-and IEC shall not be held responsible for iden
ch patent rights.

LASeR data
j scheme is

hission (IEC)
of a patent.

pnces under
this respect,
be obtained

ect of patent
ifying any or
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INTERNATIONAL STANDARD

ISO/IEC 14496-20:2008(E)

Information technology — Coding of audio-visual objects —

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

1

This
respf
as m

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

SuppP;

Tech
and

Scope
part of ISO/IEC 14496 defines a scene description format (LASeR) and»an aggregation f

bctively suitable for representing and delivering rich-media services toresource-constrained
obile phones.

orts

hn 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,a reactive, 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.fer a direct implementation of the SDL as documented, as
Hecoder compliant with ISO/IE€-23001-1 to decode the LASeR bitstream,

hn efficient interface with audio and visual streams with frame-accurate synchronization,

ise of any font format, including the OpenType industry standard, and

basy conversion from other popular rich-media formats in order to leverage existing
leveloper-cOmmunities.

performance. Other aims included: scalability, adaptability to the user context, extensibility g

ormat (SAF)
levices such

bvel. LASeR

e, one of the
well as for a

content and

nology, selection criteria for LASeR included compression efficiency, but also code and menpory footprint

f the format,

abilit

4 ol b Il L1 £ HIH HY £ IoNAC ¢ 1 oy HH
O UTTITIT  SITiall Prullics,  1TAdsiVlily U a JZIVIE TITTPICITITTIauuTrt, - TIiTul ICOITTIVT  al

implementations.

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,

— signalling of MPEG and non-MPEG streams,

— optimized packet headers for bandwidth-limited networks,

— easy mapping to popular streaming formats,

© ISO/IEC 2008 — All rights reserved
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cache management capability, and

extensibility.

SAF has been designed to complement LASeR for simple, interactive services, bringing

efficient

synchro

and dynamic packaging to cope with high latency networks,

media interleaving, and

nization support with a very low overhead.

This part of
independent|

2 Normsa
The followin

references,
document (in

ISO/IEC 14496 defines the usage of SAF for LASeR content; however, LASeR can(be
y from SAF.

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 referg
cluding any amendments) applies.

used

jated
nced

audio

a file

5sion

ures,

P001,

ISO/IEC 9899, Programming languages — C

ISO/IEC 13818-1, Information technology — Generic coding ofs moving pictures and associated :
information: |Systems

ISO/IEC 14496-1, 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 audio-visual objects — Part 18: Font compre
and streaming

ISO/IEC 14882:2003, Programming languages — C++

ISO/IEC 16262:2002, Information technology — ECMAScript language specification

IETF BCP| 13, RFC (4288 on Media Type Specifications and Registration Proced
http://www.igtf.org/rfc/rfc4288.txt

IETF RFC| 3023, ( XML Media Types, M. Murata, S. St Laurent, D. Kohn, January !
http://www.igtf.org/rfc/rfc3023.txt

IETF RFC 3986 Uniform Resource Identifiers (URI): Generic Syntax, T. Berners-Lee, R. Fielding, L. Mas

inter,

January 2005, http://www.ietf.org/rfc/rfc3986.ixt

IETF RFC 2045, MIME formats and encodings, http://www.ietf.org/rfc/rfc2045.txt

IETF RFC 2326, Real Time Streaming Protocol, http://www.ietf.org/rfc/rfc2326.txt

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

W3C SVG11

, Scalable Vector Graphics (SVG) 1.1 Specification [Recommendation],

http://www.w3.0rg/TR/2003/REC-SVG11-20030114

© ISO/IEC 2008 — All rights reserved
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W3C SMIL2, Synchronized Multimedia Integration Language (SMIL 2.0) [Second Edition], J. Ayars,
D. Bulterman et. al., 7 January 2005, http://www.w3.0rg/TR/2005/REC-SMIL2-20050107

W3C CSS, Cascading Style Sheets, level 2 [Recommendation],
http://www.w3.0rg/TR/1998/REC-CSS2-19980512

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

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

W3Q xml:id Version 1.0, Ww3C Recommendation, 9 September 2005,
http:/www.w3.0rg/TR/2005/PR-xml-id-20050712

W30 XLink, XML Linking Language, Ww3cC Recommendation, 27 June 2001,
http:/www.w3.0rg/TR/2001/REC-xlink-20010627

3 [Ferms, definitions and abbreviations

3.1 [Terms and definitions

For the purposes of this document, the following terms, definitions @nd abbreviations apply.

311
access unit
indivldually accessible portion of data within a media stréam

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

3.1.2
medja time line
axis pn which times are expressed withinithe transport or system carrying a LASeR or other stream

3.1.3
normal play time
indicptes the stream absolute position relative to the beginning of the presentation

[[ETF RFC 2326]

3.1.
packKet
smallest data(entity managed by SAF consisting of a header and a payload

3.1.
scene segment
set of access units of a LASeR stream, where only the first access unit contains a LASeRHeader

3.1.6
scene time line
axis on which times are expressed within the SVG/LASeR scene, e.g. begin and end

31.7
waiting tree
separate tree defined in addition to the scene tree

NOTE  The compositor and renderer have no knowledge of the waiting tree, thus objects in the waiting tree are neither
composited nor rendered.

© ISO/IEC 2008 — All rights reserved 3
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3.2 Abbreviations

CSS Cascading Style Sheets (a W3C standard)

SMIL  Synchronized Multimedia Integration Language (a W3C standard)
SVG Scalable Vector Graphics (a W3C standard)

4 Document conventions

This part of |
Any name of
as Add. Any
with the nam

XML exampl

SO/IEC 14496 uses the following styling conventions for various types of information.
element, attribute, descriptor or command defined in this specification is styled in bold italic,
name of element, attribute, descriptor or command defined in another specification is pre

e of that specification, such as SVG animate or SMIL video.

es use the following style:

such
fixed

<svg widt

<?xml vergion="1.0" encoding="UTF-8"?>

n="480" height="360" viewBox="0 0 480 360"

version="1.1" baseProfile="tiny">
<defs>
SDL descriptions of binary syntax use the following style:

! Insert extend|
const bit (U
uint (idBits|

The following is the style used for ECMA Script:

LASeRUpdate {
bdateBits) InsertCode;
ref;

3

function I

hsert (parentId, field, value) ..

5 Archit

5.1 Overvigew

LASeR is dg
protocols. L
media file fo
format (SAR
order. SAF
to other deli

pcture

fined in terms of abstract access units, which may be adapted for transmission over a vari

definition of

hese mappings is outside the scaope of this specification

ty of

ASeR streams 'may be packaged with some or all of their related media into files of the ISO [pbase
rmat family(e.g. MP4) and delivered over reliable protocols. There is also a simple aggredation
), which.aggregates a LASeR stream with some or all of its associated media into stfeam
maybe.delivered over reliable or unreliable protocols. Finally, LASeR streams could be adapted
very protocols such as RTP [RFC 2326] or MPEG-2 transport [ISO/IEC 13818-1]; howevel, the

Figure 1 presents the LASeR and SAF architecture.

© ISO/IEC 2008 — All rights reserved
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Application
SVG Scene Tree LASG.R
Extensions
Audio | Video | Image | Font

LASeR
Commands
Binary Encoding
SAF
Transport
Network

Figure 1 — Architecture of LASeR and SAF

5.2 L ASeR systems decoder model

5.21

The
term
will b
elem

Introduction

purpose of the LASeR systems decoder model is t6 provide an abstract view of the beh
nal complying with ISO/IEC 14496-20. It may be used by the sender to predict how the recei

entary streams. The LASeR systems decodermodel includes a timing model and a buffe

LAS¢R systems decoder model specifies

1. th¢

2. de

3. the

4. co

5. the

Each

e conceptual interface for accessing data streams (Delivery Layer),
coding buffers for coded data for €ach elementary stream,

e behavior of elementary stream decoders,

mposition memory fordecoded data from each decoder, and

e output behaviof af composition memory towards the compositor.

elementary.stream is attached to one single decoding buffer.

aviour of the
ving terminal

ehave in terms of buffer management and synchronization when decoding data received in the form of

model. The

© IS0

/IEC 2008 — All rights reserved
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Delivery Decoding Composition
Layer Layer Layer

-
_____________________________ T TTT T T[T TTTTTTTTTTTTTTTTTTTT 0 HTTPISAF :

/C DB ()‘i"Decoder"( cB (\ |__Session _ |
0

[mY Adar
LICUUUTIT

s
\

/

HTTP P ey N

i__ _ \C DB ()—:—»Decoder

cB Compesition

> Decoder

RI;RF'?F’D/ > < DB < )—i» DecoderH
|

> < DB C)‘i" DecoderH

CcB

N M

CcB

CcB

Y Y )

RTSP/RTP
Session

————

Figure 2 — LASeR systems decoder model

The definitign in ISO/IEC 14496-1 of Access-Unit, Decoding Buffer(DB), elementary stream (ES), Degoder
(CU) and Cgmposition Unit apply.

5.2.2 Decpder model

The decodell model as specified in 7.4.1 of ISO/IEC 14496-1:2004 applies.

5.2.21 Decoding buffer

The needed |[decoding buffer size is known by the sending terminal and conveyed to the receiving terminal as
specified in 1.6, The size of the decoding buffer is measured in bytes. The decoding buffer is filled at the rfate
given by the|maximum bit rate for this elementary stream while data is available and with a zero rate
otherwise. The maximum bit rate is conveyed by the sending terminal as a part of the decoder configuration
information during the set up phase for each elementary stream (see 7.6).

5.2.2.2 Decoder model with grouped streams
This decoder model may be enhanced when used for group of multiple elementary streams.
In such case, only one composition buffer for the group of streams is used for composition.

When such streams are grouped, and when the setup of multiple decoding chains are available, it is possible,
although not mandatory, not to decode all streams at a time.

6 © ISO/IEC 2008 — All rights reserved
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Delivery Decoding

Composition
Layer Layer

Layer

> DecoderH
> < DB < )—» Decoder
> ( DB < >_' DecoderH

Composition

N P
N
T

N

n i a
Grouped | I Selectign of |
! | active stfeam |

Figure 3 — Stream grouping with specified System Decoder Model (multiple decoders)

It is indeed expected that multiple decoders may not be.available in lightweight terminals or that spme delivery
scenprios do not allow for having all streams available at the same time (e.g. in broadcast s¢enarios, the
delivery layer could only tune in to one of the streams). The usage of new information about this grouping
enables a smart usage of buffers and decoders.

sel 1 sel 2

DB B

Decher
‘

Delivery Layer

Figure 4 — Broadcast example of streams grouping, showing a potential optimization using a single
decoder.

When only a subset of the group of streams can be accessed at a time (e.g. broadcast scenario depicted
above), the selection of the active stream corresponds to a request for the corresponding streams.
Nevertheless, the buffer model for stream grouping does not assume immediate reception of data after such
request and therefore the active decoding buffer may continue to be used by the decoder up to the moment at
which data is available for the newly available stream. In this case the decoding buffer associated to the newly
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connected stream can be associated with the decoder. At this point the terminal may discard any remaining
access units in the previous decoding buffer.

6 Scene representation

6.1 Overview

In this Part of ISO/IEC 14496, 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 pict |rnc)7 audio_and h_\,/ extension font data. A _scene description is constituted of text grnrhics,

animation, interactivity and spatial, audio and temporal layout.

A scene destription specifies four aspects of a presentation:

how f the

visu

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

- how| the scene elements (media or graphics) are organised temporally, i.e. \if and how they are
synghronised, when they start or end;
- how|to interact with the elements in the scene (media or graphics), e.g. when a user clicks gn an
image;
- and |f the scene is changing, how the scene changes happen.
A scene degcription may change by means of animations. The different states of the scene during the whole

animation m
parametric 4
scene on thq
stream.

Yy be deterministic (i.e. known when the animation starts) or not. The former case is illustrated by
nimations. The latter case is illustrated by, for instance, a server sending modification tp the
fly. The sequence of a scene description and jts.timed modifications is called a scene description

The scene d
Stream. Mo
or attributes

pscription format specified herein is called LASeR. A scene description stream is called a LA
Jifications to the scenes are called LASeR Commands. A command is used to act on elen
of the scene at a given instant in time. LASeR Commands that need to be executed at the s

time are groliped into one LASeR Access Unit)(AU).

This specific
defined thro

ation defines an XML languagé to describe scenes which can be encoded with the LASeR f(
Lighout subclauses 6.5 t0.6.8.53. The exact XML syntax for these elements and attribut

\SeR
hents
tame

rmat
es is

described in|the schemas provided, as electronic attachments to this specification.

This specification also defines a-binary format to efficiently represent 2D scene descriptions.

6.2 Relationship with-SVG

6.2.1 Scerle tree

The scene constructs—om whichthe bimary format defimed i this—specification 15 based—are the efements

defined by the W3C in the SVG specification [W3C SVG11] [W3C SVGT12]. Subclause 6.8 explicitly refers to
the SVG or SMIL elements and attributes which can be encoded using the binary format defined in this
specification. A LASeR scene is an SVG scene possibly with LASeR extensions. These extensions are also
defined in this subclause. This specification defines in 6.7 a set of commands, called LASeR Commands,
which can be applied to a LASeR scene.

The API defined in Annex A of [2] with IDL definitions in Annex B of the same document can be used to

access the LASeR scene tree from programming languages such as ECMA-Script [ISO/IEC 16262], Java [5],
C [ISO/IEC 9899] or C++ [ISO/IEC 14882:2003].
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6.2.2 Fonts

LASeR supports the encoding of fonts. Fonts may be encoded separately from the scene using ISO/IEC
14496-18, and sent as a media stream together with the scene stream. Fonts may also be transmitted using
SVG elements related to font encoded using the privateAnyXMLElement SDL construct, as specified in

12.2.1and 12.2.3.

NOTE 1 to encode SVG scenes with SVG fonts in LASeR, font information shall be extracted from the SVG scene,
encoded separately and sent as a media stream. MPEG-4 Part 18 is one option to encode and transmit the font, and more

options may be specified in the future

NOT MReR-USIAg SeR-to-sncode—an-SV.G-scene—whic chud
bettef quality can be achieved by transmitting the original OpenType fonts.

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

Type fonts, a

tive target of
extracted font

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

<g transform="translate(165, 220)" font-family="TestComic"
font-size="60" fill="black" stroke="none">
<line x1="0" y1l="0" x2="210" y2="0" stroke-width="1"
stroke="4#888888" />
<text>Ayl@g</text>
</g%
</svyg>

<defs>
<font horiz-adv-x="959">
<font-face font-family="TestComic¥ .../>
<missing-glyph horiz-adv-x="1024" d="M128 0V1638H896VOH1.
<glyph unicode="@" horiz-adw=x="1907"
="M1306 412Q1200 412/1123 443T999 ..."/>
<glyph unicode="A" horiz-adv-x="1498"
d="M1250 -30Q1158 -30 1090 206Ql1l064 ..."/>
<glyph unicode="y" horiz-adv-x="1066"
="M1011 892L665 144Q537 -129 469 ..."/>
<glyph unicode="0" horiz-adv-x="1635"
d="M802:.~61Q520 -61 324 108Q1ll1l6 ..."/>
<glyph unicode="¢" horiz-adv-x="1052"
d="M770 -196Q770 -320 710 -382T528 ..."/>
</font>
</defs>

/>

Example 1 — SVG scene with embedded font information
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<?xml version="1.0" encoding="UTF-8"?>
<saf:SAFSession xmlns:saf="urn:mpeg:mpeg4:SAF:2005" ..>
<saf :sceneHeader>

<

LASeRHeader ../>

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

<!-

-this media unit contains the OpenType font -->

<saf:sceneUnit>

</

<saf:endOfSAFSession/>

</saf:

<

<
saf

SAF

lsru:NewScene>
<svg width="480" height="360" viewBox="0 0 480 360" version="1.1"
baseProfilesttinyn

<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>AyO@¢</text>
</g>
</svg>
lsru:NewScene>
e sceneUnit>

Session>

(the remainder of this subclause is informative)

Differen

6.3 Timing
This subclay

Logically, a

ces
The
The
a S
med
The
encq
Con

Example 2 — LASeR/SAF equivalent )of Example 1

pbetween example 1 and 2 as follows:
SVG scene has been wrapped in a NewScene update, then in a SAF layer.

AF mediaUnit. The attributes “streamType="12" and objectTypelndication="6" in the
aHeader with stream|D “font” identify the content of the SAF stream.

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

model

se describes the notion of Scene Times, Media Times, and Encoded Scene Times.

| ASER scene at any instant could be represented by an XML document, which appears ik

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

SAF

ch is

nection between font-family="TestComic” and the font encoded in the SAF mediaUnit hapjpens
throyigh the font name ‘which is part of the OpenType encoding.

e an

SVG document:

<svg>

<animate begin="X" ... \>

</svg>

Times within this logical XML document are uniformly expressed in scene times. Scene times have a zero
origin and the timescale is defined in SVG.

10
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Logically XML fragments are sent in access units which have Media Time timestamps (MT). These may not
have a known origin, and are expressed on a timescale declared at the transport layer. Note that the
equations below do not show the correction for timescale units, for simplicity.

The XML fragment containing the “svg” element in this example is sent in an access unit which is a NewScene.
The media timestamp MT(ns) of that access unit is arbitrary, but the defined SceneTime of it is zero;
ST(ns) = 0.

The XML fragment which supplies the construct “r’ is sent in a later access unit with media timestamp MT(r).
The defined scene time of that access unit is ST(r) = MT(r) - MT(ns).

For s activated.

A RefreshScene command has an arbitrary media time, as usual, but contains within theyacgess unit the
defined SceneTime for that media time. This enables terminals which “tune in” after the . NewScehe was sent,
or fof any other reason did not receive the NewScene, to nonetheless establish Scene-Times. [The encoder
could calculate the value of that scenetime by comparing the media timestamp of thie Refresh§cene MT(rs)
with the media timestamp of the preceding NewScene MT(ns), and sending MT(rs)> MT(ns).

Whep a scene segment starts with a NewScene, the scene time is reset to 0 In such a scene $egment, the
sceng time of a LASeR access unit is defined as the difference betweeh‘the media time of that{ access unit
and fhe media time of the closest previous NewScene.

Wheh a scene segment does not start with a NewScene, the scene time is not reset to 0 and Igt T4, be the
sceng time within the initial scene segment upon reception of the-first access unit of that new scgne segment.
In sych 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 thefirst access unit of that scene segment|incremented
by T{o. Note: the determination of T, will vary if there js any variation in delivery times between tefminals.

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) — mediaTime(y)

Figure 5 — Scene time and scene segments

Time values are encoded in ticks. The number of ticks per seconds and origin of time values relating to the
scene time line is defined by the timeResolution and timeEncoding attributes of the LASeRHeader. Attributes
“clipBegin” and “clipEnd”, which hold times in a media time line of another stream, are encoded with a
predefined resolution of 1000 ticks per seconds.

© ISO/IEC 2008 — All rights reserved 11


https://iecnorm.com/api/?name=47d36a7b806052ea2618f6fb7af6fad2

ISO/IEC 14496-20:2008(E)

6.4 Execution model

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

The playback algorithm of a compliant LASeR Engine shall produce the same result as the algorithm
described below with the following high-level steps for each execution cycle:
1. Compute the new scene time Ts (begin of execution cycle);

2. Decode any LASeR AU with a scene time below or equal to Ts, and not yet presented in earlier execution
cycles;

Execute|[LASeR Commands from LASeR AUs decoded at step 2;

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

Determime active media objects by inspecting begin and end times,

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

7. Render|the audio and visual element of the scene tree according to the-SVG rendering modegl as
described in clause 3 of [W3C SVG11] (end of execution cycle).

LASeR
Scene LASeR | Eecoded Scene Scene LASeR | Rendgred
Stream decoder] ceess Tree —> Tree Renderel Scene
Units
Manager|
Normative in LASeR | Normative in SVG |

Figure 6 — LASeR engine components and normative parts

6.5 Events

6.5.1 Purposes of events

As in SVG, LASeR definesyevents following the XML Event specification [W3C XMLEV]. The events defined in
LASeR relatge to the management of the network session and decoding chains (including decoding buffers).
The events defined in the following subclauses can be used by elements in the scene such as script elements
being associated, through the listener element, in order to respond to such events.

NOTE Ferinstance, in a progressive download scenario, the “buffering” event could be listened by a script in|order
to trigger a text indicating that content will be played shortly.

<ev:listener handler="#myscript" event="LASeRBuffering">
<script id="myscript">
<lsr:Replace ref="#text" attributeName="visibility" value="visible">
</script>
<text id="text" visibility="hidden">Content is being buffered</text>

In the previous example, the LASeRBuffering event is being listened to by a script “myscript”. When the event
is launched by the LASeR engine, the visibility attribute of the text element is set to “visible”.
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These events are launched by the LASeR engine either at the “Network” Layer of the LASeR engine in which
case, the scope of these events is the session or at the decoding chain level, in which case the events are at

the stream level.

NOTE

6.5.2 Events imported from SVG Tiny

a session is identified by a unique url and streams are identified by a stream|D.

The list of supported events with their properties is given in Table 1.

Table 4 — List of supported events from SVGT1.2

Event name Namespace Description Bubblg | Canc.
“focusin” http://www.w3.0rg/2001/xml-events | As defined in subclause 13.2 of [2} |Yes | | No
or “DOMFocusIn” ’ T ’

“focusout’ http://www.w3.0rg/2001/xml-events | As defined in subclause 13(2.6f[2] | Yes No
or “DOMFocusQut” ) o \

“activate” or “DOMActivate” http://www.w3.0rg/2001/xml-events | As defined in subclause\13:2 of [2] | Yes Yes
“click” http://www.w3.0rg/2001/xml-events | As defined in subclause 13.2 of [2] | Yes Yes
“mousedown” http://www.w3.0rg/2001/xml-events | As defined in{subClause 13.2 of [2] | Yes Yes
“mouseup” http://www.w3.0rg/2001/xml-events | As defined in‘subclause 13.2 of [2] | Yes Yes
“mouseover” http://www.w3.0rg/2001/xml-events | As defined/in subclause 13.2 of [2] | Yes Yes
“mouseout” http://www.w3.0rg/2001/xml-events | As,defined in subclause 13.2 of [2] | Yes Yes
“mousemove” http://www.w3.0rg/2001/xml-events | As.defined in subclause 13.2 of [2] | Yes No
“load” . ) .

(or deprecated “SVGLoad") http://www.w3.0rg/2001/xml-events <}’ As defined in subclause 13.2 of [2] | No No
“resize” . ) .

(or deprecated “SVGResize") http://www.w3.0rg/2001/xml-events | As defined in subclause 13.2 of [2] | Yes No
“scroll” . ) .

(or deprecated “SVGScroll’) http://www.w3.0rg/2001/xmi-events | As defined in subclause 13.2 of [2] | Yes No
“Zoom” . ) .

(or deprecated “SVGZoom”) http://www.w3.0rg/2004/xml-events | As defined in subclause 13.2 of [2] | Yes No
“beginEvent” http://www.w3.0rg/2001/xml-events | As defined in subclause 13.2 of [2] | Yes No
“endEvent” http://www.w3(org/2001/xml-events | As defined in subclause 13.2 of [2] | Yes No
“repeatEvent” http://www.w8.0rg/2001/xml-events | As defined in subclause 13.2 of [2] | Yes No
“keyup” http://mawwiw3.org/2001/xml-events | As defined in subclause 13.2 of [2] | No No
“keydown” http/www.w3.0rg/2001/xml-events | As defined in subclause 13.2 of [2] | No No
“textInput” hitp7/www.w3.0rg/2001/xml-events | As defined in subclause 13.2 of [2] | No No
“mouseWheel” http://www.w3.0rg/2001/xml-events | As defined in subclause 13.2 of [2] | No No
“timer” http://www.w3.0rg/2001/xml-events | As defined in subclause 13.2 of [2] | No No
“preload” http://www.w3.0rg/2000/svg As defined in subclause 13.2 of [2] | No No
‘loadProgress” http://www.w3.0rg/2000/svg As defined in subclause 13.2 of [2] | No No
“postLoad” http://www.w3.0rg/2000/svg As defined in subclause 13.2 of [2] | No No
“connectionConnected” http://www.w3.0rg/2000/svg As defined in subclause 13.2 of [2] | No No
“connectionClosed” http://www.w3.0rg/2000/svg As defined in subclause 13.2 of [2] | No No
“connéctionError” http://www.w3.0rg/2000/svg As defined in subclause 13.2 of [2] | No No
“connectionDataSent” http://www.w3.0rg/2000/svg As defined in subclause 13.2 of [2] | No No
“eonnectionbBataReceived” httpHwnw-w3-orgl2000/sve Asdefimedmsubctause 32 of {2 T No No

6.5.3 Pseudo-events

Pseudo-events are shortcuts created by combinations of other events. Their definition follows in Table 2.
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Table 2 — List of pseudo-events

Event name

Namespace

Description

Bubble

Canc.

“accessKey(keyCode)”

http://www.w3.0rg/2000/svg

The key keyCode has been pressed, as defined in
subclause 16.2.7 of [2]. This pseudo-event is triggered
immediately by a listener on keydown placed on the
document node.

No

No

“longAccessKey(keyCode)”

urn:mpeg:mpeg4:laser:2005

This pseudo-event is a combination of a listener on
keydown and a listener on keyup placed on the
document node; this pseudo-event is triggered if after a
system-defined time A after the keydown event, no
keyup event has happened.

No

No

Thi - istener on

“repeatKey(keyfCode)”

urn:mpeg:mpeg4:laser:2005

keydown and a listener on keyup placed on the
document node; this pseudo-event is triggered after a
system-defined time B after the keydown event,
repeatedly every system-defined period C, until a keyup
event happens.

No

No

“shortAccessKgy(keyCode)”

urn:mpeg:mpeg4:laser:2005

This pseudo-event is a combination of a listener_on
keydown and a listener on keyup placed on\\the
document node; this pseudo-event is triggered-if a
keyup event happens after a time shorter than A after
the keydown event. This is _exclusive of
longAccessKey(k).

No

No

6.5.4 LAS¢R events

LASeR defines the following events:

Table 3— List of LASeR events

Event hame

Namespace

Description

Bubbl

Canc.

“pause"

urn:mpeg:mpeg4:laser:2005

Ereezes the clock of the timed object they are sent
to, and have no effect on non timed objects.

No

No

“olay”

urn:mpeg:mpeg4:laser:2005

Starts or resumes the clock of the timed object they
are sent to, and have no effect on non timed objects.

No

No

“pausedEvent”

urn:mpeg:mpeg4:laser:2005

Occurs when a Timed Element is paused

Yes

No

“resumedEvent’

urn:mpeg:mpéeg4:laser:2005

Occurs when a Timed Element is resumed

Yes

No

“activatedEvent]

urn:mpeg:mpeg4:laser:2005

Occurs when an element is activated, either as the
result of an Activate command or a change in an
active attribute to the value true, applied to it or to
one of its ancestors.

No

No

”

“deactivatedEvent

urn:mpeg:mpeg4:laser:2005

Occurs when an element is deactivated, either as
the result of an Deactivate command or a change in
an active attribute to the value false, applied to it or
to one of its ancestors.

No

No

“screenOrientatipn0”

urn:mpeg:mpeg4:laser:2005

The screen orientation has changed to typical
‘landscape’ orientation (LASeREvent)

No

No

“screenOrientation90”

urn:mpeg:mpeg4:laser:2005

Tlo arabad lo lo Hoetvpiest
e ScereemorreniatomT asS CangeatotypPic:

‘portrait’ orientation (LASeREvent)

No

No

“screenOrientation180”

urn:mpeg:mpegé4:laser:2005

The screen orientation has changed to inverted
‘landscape’ orientation (LASeREvent)

No

No

“screenOrientation270”

urn:mpeg:mpegé4:laser:2005

The screen orientation has changed to inverted
‘portrait’ orientation (LASeREvent)

No

No

“stop”

urn:mpeg:mpeg4:laser:2005

Upon receiving such an event, a timed element
behaves as if the uDOM method endElement() was
called. (LASeREvent)

No

No

"executionTime”

urn:mpeg:mpeg4:laser:2005

This pseudo event can only appear in time
expressions in Replace Attribute and Insert Indexed
Attribute commands; upon the execution of the
command, it is replaced by the current time.

No

No

14
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Example:

Typical usage for screen orientation events is to have a animation triggered by one of these events, the
animation changing the position/rotation of a group of scene elements to match the new screen orientation:

<animateTransform begin="1lsr:screenOrientation90” to="..” xlink:href="#objectl”
dur="1s"/>
<animateTransform begin="urn:mpeg:mpegd:laser:2005:screenOrientation90” to=".."

xlink:href="#object2” dur="1s”/>

<animateTransiorm begin="urn:mpeg:mpegd: laser:2005:screenOrientationdif to=".."
xlink:href="#object3” dur="1s”/>

<animateTransform begin="urn:mpeg:mpeg4d:laser:2005:screenOri@ntation0” to=".."
xlink:href="#objectl” dur="1s”/>

<animateTransform begin="urn:mpeg:mpegé:laser:2005:sgreenOrientation0” to=".."
xlink:href="#object2” dur="1s”/>

<animateTransform begin="urn:mpeg:mpegd:laser:2005: screenOrientation0” to=".."
xlink:href="#object3” dur="1s”"/>

6.5.9 General IDL definition of LASeR events:

interface LASeREvent : events::Even®; {};

All LASeR specific events are prefixed with LASeR.
6.5.§4 IDL Events definitions

6.5.6.1 ExternalValueEvent

interface ExternalValueEvent : LASeREvent ({

readonly attribute float absolutevValue;

readonly attribute boolean computableAsFraction;
veadonly attribute float fraction;

Y

No defined constants

Attributes
e absoluteValue: This value represent the status of a resource of any kind, e.g. the remaining battery
time.

e computableAsFraction: This value indicates whether a fraction can be computed from the
absoluteValue.

o fraction: This value shall be between 0 and 1 inclusively and represent the status of the resource, e.g.
the fraction of remaining battery time over operation time when fully charged.

No defined methods
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Example: The following event could be defined:

Received by the document at system-dependent intervals and informs about the fraction of

batteryState” | urn:example:X battery charge remaining. (ExternalValueEvent)

No | No

and used as follows:
<svg viewBox="0 0 1000 1000" baseProfile="tiny" id="root"
xmlns="http://www.w3.0rg/2000/svg" version="1.1"
xmlns:xlink="http://www.w3.0rg/1999/x1ink"
xmlns:X="urn:example:X">
<rect width="100" height="100" stroke="blue"
stroke-width="1">
<animgteColor id="myBatteryAnim" attributeName="fill"
begin="indefinite" from="red" to="blue"
dur="indefinite">

</rect>
<ev:lidtener observer="root" event="X:batteryState"
handler="#myBatteryAnim">

</svg>

6.6 Encoder configuration

6.6.1 Overnview
The binary encoding is defined using SDL in 12.

The next sulyclause describes the syntax for signalling the encoding’ configuration.

6.6.2 LAS¢R headers

6.6.2.1 Semantics
The LASeRHeader specifies the parsing and decoding configuration of a LASeR scene segment.

t.

The LASeRUnitHeader specifies parameters that may change at the beginning of each LASeR access up

LASeR defines a way to partition scenes into incremental scene segments, allowing services to be bdilt of
different scene segments, thet\fifrst scene segment containing a NewScene update, having| the
newScenelndicator bit set, andythe other scene segments not starting with a NewScene update, and Ipeing
designed as|addition to the firs scene segment.

LASeR defirles an interface to persistent storage. The LASeR engine has the ability to cache selected scene
information, |using specific LASeR commands, on a best effort basis. The principles behind this ca¢hing
closely follow the-state caching mechanism in HTTP, commonly called cookies [RFC 2965] Within the LASeR
ame

and path computed from the source using the fields in the LASeR header. The other command restores the
attributes (if any) previously saved under the given groupID, as scoped by the domain-name and path.

The stored values are scoped by the domain-name and path. That is, it 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
“/luser/laser-expert/” and “/user/laser-novice/” at “.acme.com” to save state under the same grouplID, 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 grouplD for domain “.y.z.com” and
“.z.com” then both sets of state apply. Under these circumstances, the saved states are ordered primarily by
preferring more specific domains (with more components) over less-specific, and then for states with the same
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domain, and preferring more specific paths (with more components) over less-specific. Once the saved states
have been so ordered all the saved states are restored, starting with the least specific (least preferred) and
ending with the most specific (most preferred).

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

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

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

then
over
or cd

6.6.2

A

q

profile: this value signals the profile of LASeR that the scene segment starting with this LA

JOMTET-TTanTTe " WWW. aCTTTe. COoMT , patiT TUSer/aser-expertrdemmo™;

state (1) is restored, then state (2), (3) and (4), in that order. It is possible that these saved
write each other (different attributes or nodes), partially overwrite each other (some attributeg
mpletely overwrite each other.

.2  Attributes of LASeRHeader

dheres to.

[

the coordinate value expressed in pixels.

i

[«

q
b
q
J

[«

U
(¢

4

[«
«

yseFullRequestHost. this Boolean attribute indicates whether the full domain name of the re

vel: this value signals the level of LASeR which this scene segment starting with this L
dheres to.

solution: this attribute is a number between -8 and 7 defining the coordinate resolution

states do not
in common)

ANSeRHeader
A\SeRHeader

-resolution
as 2 .

hen reading a coordinate, the encoded value shall be/multiplied by the coordinate resolutjon to obtain

xample:
hen resolution is 0, 4 or -2, the coordinateyresolution is 1, 0.0625 or 4 respectively, an
oordinate value of 100 yields 100, 6.25 and 400 pixels respectively.

meResolution: this attribute is a 16-bits: positive integer defining a resolution for time valug
alues). When reading a time valué.from the bit stream, the encoded value shall be diy
umber to obtain a time value in seconds. The default value for timeResolution is 1000.

oordBits: this attribute defines-the number of bits used for encoding coordinates. The defau

caleBits_minus_coordBits: this attribute defines the number of bits above coordBits used
caling factors. The default value is 0.

i a encoded

s (e.g. clock
ided by this

t value is 12.

for encoding

olorComponentBits: this attribute defines the number of bits used for encoding color compgnents.

sed (1) or the:first component of the domain name is elided (0). For example, if the source n
ame from~www.laser.com”, then this differentiates between associating the “service” with
www.laser.com” and “.laser.com”. (Note the definition of local names in the RFC, and the po
ssociate the “service” with locally loaded files, and that the domain name may be either

nuest-host is
naterial

5sibility to

<hostname>.local” or “.local” in that case.). Together with pathComponents, this attribute def

nes the

ervice .

pathComponents: 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 value
equal to or greater than the number of components in the path) then the entire path is used up to but
excluding the final file-name. For example, if the source was “/user/laser-expert/demo/art.mp4” then a
value of 4 or greater selects “/user/laser-expert/demo/art.mp4” as the path, the value 2 selects
“luser/laser-expert” and the value zero sets no path. Together with useFullRequestHost, this attribute
defines the “service”.

© ISO/IEC 2008 — All rights reserved

newScenelndicator. this Boolean indicates if this scene segment starts with a NewScene command or a
RefreshScene command. When it is set, the first LASeR command in this scene segment shall be a
NewScene or a RefreshScene; otherwise, the first LASeR command in this scene segment shall be
neither a NewScene nor a RefreshScene.
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NOTE

The terminal may remove (parts of) the existing scene tree, for resource optimization, when it receives a
LASeRHeader with this Boolean set to true.

timeEncoding: this attribute defines the reference for encoded times: if the value is 0, all times in this

segment are relative to the scene time line; if the value is 1, all times in this segment are relative to the
beginning of this segment; if the value is 2, all times are encoded in the same way as in the previous
segment.

are in Table 4.

Table 4 — pointsCodecType values

pointsCodecType: this attribute specifies which strategy is used to encode point lists. Possible values

e reserve
6.6.2.3 A
e resetEn

be reset
6.6.24 E
The encodin
the last LAS
e thesetd
e thesetd
e thesetd
e thesetd
Binary IDs s

6.6.3 String IDs encoding

The element
the encoder
IDs shall be

Point sequence encoding strategy | Code
ExpGolombPointsCodec 0
ISO Reserved 0x1-0x3

- this 1ISO reserved attribute has a value of 0.

tributes of LASeRUnitHeader

codingContext: when this Boolean attribute is true, the encoding context defined in 6.6.2.4
upon reception of this LASeRUnitHeader.

ncoding context

g context consists of the following sets of associations since either the beginning of the sce
bRHeader with a resetEncodingContext attribute set :

f associations between binary indexes andcolors,

f associations between binary IDs and font names as used in font-family attributes,

f associations between binary indexes/and name spaces,

f associations between binary indexes and private XML tags.

nall not be referred to across s¢cene segments.

StringlDTable is-an/optional first child of the LASeRUnit in LASeRML. This StringID table inf
to encode the.given IDs as a string ID. When hasStringIDs is set, this table can be omitted
encoded as-Strings.

shall

ne or

orms
Bs all

An ID that

Tust—beencoded—as—a string tD—mustbe dectared—atthe fatestimthe—StringtDTabte

f the

LASeRUnit where it is first used (by definition or by reference). When the SceneUnit has the RAP attribute set,

it shall conta

6.7 LASeR

6.7.1

in a table containing all already known string IDs.

Scene Commands

Overview

Scene Commands are a declarative way (as opposed to programmatic as in a script) of specifying changes to

the scene. T

18

he following commands are defined:

NewScene: to create a new scene.

© ISO/IEC 2008 — All rights reserved
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RefreshScene: to repeat the current state of the scene, for use as a random access point into the

LASeR stream or as a means to recover from packet loss.
Insert: to insert any element in a group, a point in a sequence.

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

Replace: to replace an element by another element (by id or from a group by index), or to replace the

value of any attribute of any element.

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

The

Com

In th
elem

LAS¢R Commands ‘modify a scene tree regardless of their representation, transport or e
dless of the.'origin of the scene tree on which they apply. Commands and initial sce
sented separately in different documents, encoded and delivered in different streams.

rega
repre

A se
have

ollowing restrictions apply to all commands:

ands not following these restrictions shall be ignored.

b definition of the commands, two pseudo-attributes are used: children refers to the list of g
ent, and textContent refers to the text content of an element.

barate DOM tree is defined in addition to the scene tree: the waiting tree. The compositor
nd-knowledge of the waiting tree, thus objects in the waiting tree are neither composited n

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

SendEvent: to send an event to any element in the scene.
Activate: to transfer an element from the waiting tree to the scene tree:
Deactivate: to transfer an element from the scene tree to the waijting tree.

ReleaseResource: to instruct the LASeR engine that a_respurce (typically media str
longer be used in the scene and may therefore be reclaimed?

Commands shall refer to existing elements and attributes.

The following attributes cannot be updated: ‘attributeName, id, type, xml:space, preserve
the x and y attributes of the text element and the following attributes of the animation ¢
from, to, values and fill. This constraint can be worked around by updating the whole elen

Indexed commands can only beapplied to attributes with multiple values or lists of children.

b form of the
ation.

pam) will no

AspectRatio,
lements: by,
ent.

hildren of an

hcoding and
bne may be

and renderer
or rendered.

The

ASeR Caommands are extended to search for elements first in the scene frnn, then in the \

vaiting tree if

the elements are not found in the scene tree. The commands Activate and Deactivate are defined to operate
on the waiting tree.

Note — Elements placed in the waiting tree can be updated but are not accessible from the scene tree. A use
element pointing to an element placed into the waiting tree behaves as if the referred element did not exist, i.e.
nothing is rendered. Deactivating / activating a subtree with listeners may imply unregistering / registering the
listeners observing elements not in the waiting tree.

© ISO/IEC 2008 — All rights reserved
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Example:

<!-- Module 1 -->

<g id="modulel">
<rect x="0" y="10" width="176" height="20" fill="green"/>
<text x="88" y="25" text-anchor="middle">Press FIRE</text>
<ev:listener event="accessKey (FIRE)" handler="#gol"/>
<ev:listener event="foo.click" handler="#go3"/>
<animate xlink:href="#foo" ../>

</g>

<!-- Modulle 2 -->

<g id="moflule2">
<re¢t x="0" y="10" width="176" height="20" fill="lime"/>
<tekt x="88" y="25" text-anchor="middle">Press FIRE</text>
<evilistener event="accessKey (FIRE)" handler="#go2"/>
<evflistener event="foo.click" handler="#go4"/>
<anfimate xlink:href="#foo" ../>

</g>
<g id="fop”">
</g>

<!-- Modules aggregation and control -->

<lsr:condftional begin="0;accessKey (1) ">
<lstr:Deactivate ref="#module2"/>
<lstr:Activate ref="#modulel"/>

</lsr:con@litional>

<lsr:condlitional begin="accessKey (2) ">
<lskr:Deactivate ref="#modulel" />
<lsk:Activate ref="#module2"/>

</lsr:con@litional>

This simple pxample shows 2 independent modules. Since they use both the FIRE key, they cannot be|both
“active” at the same time. The two_conditionals at the end implement very simply an exclusive activation ¢f the
two modules.

6.7.2 Add

6.7.2.1 Semantics

The Add command is similar to Attribute Replacement defined in 6.7.8.1, while adding to the designated
value insteadl of’replacing it. It thus adds a new value to a specific attribute of an element. The ref att:I:bute
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 add is then defined by the element id operandElementld and the attribute name
operandAttributeName. The attribute which is the source of the added value shall be of the same type as the
target attribute. The only exception is if the target attribute is a string: if the added value belongs to the
following types in Table 5, it is then converted to a string and added to the target attribute.
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Table 5 — Attribute Values convertible to a string with Add

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

Examples:

The script s2 adds “ bar” to the text content of the text element with ID “txt2”. Resulting te
“foo bar”.

The script s3 adds the value of textContent of the text element with ID “txt3” (i.e. “servi
xlink:href  attribute of the a element with ID “a1”, xResulting x|
“http://www.example.org/service?3”

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

xt content is

ce?3”) to the
ink:href is

<tex
<scy

</sd

<tex
<scy

</sd
<tes

<a 3
<scCXx

</sd

tt id="txtl" font-size="12" .>

ript id="sl1">

lsr:Add ref="txtl" attributeName="font-size" walue="3"/>
ript>

tt id="txt2">foo</text>

Fipt id="s2">

lsr:Add ref="txt2" attributeName="téxtContent" wvalue=" bar"/>
ript>

kt id="txt3">service?3</text>
="al" xlink:href="http://www.example.org/">..</a>
ript id="s3">
lsr:Add ref="al" attributeName="xlink:href" operandElement
operandAttribute="textContent" />
ript>

Id="txt3"

The
folloy

6.7.2

° I

value designated(by' operandElementld and operandAttributeName is the presentation
ving attributes canhot be added to: children, d, mpath, begin, end.

.2  Attributes

ef: the'id of the element on which the addition will be applied.

value. The

o \

ralue: the (constant) added value.

o operandElementld: the id of the element from which the added value is taken

o operandAttributeName: the name of the field from which the added value is taken

o attributeName: the name of the field on which the addition will be applied.

© ISO/IEC 2008 — All rights reserved
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6.7.2.3 DOM formulation

This subclause is informative.

//
// partial implementation of incremental update
// adds to 'transform', numeric fields or strings
//
function AddToValue (parentId, field, value) {
var parent = document.getElementById (parentId) ;
1

if (parent != null) {
if (figrd—==—transform ¢
// mgnipulate as matrices
var = new Matrix() ;

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

var p = new Matrix() ;

p.inftFromString (value) ;

m.cohcatRight (p) ;

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

} else| {

var prevval = parseFloat (parent.getAttribute(field)) ;

var humval = parseFloat (value) ;

if (prevval != 'NaN' && numval != 'NaN') {
//|1f both are numbers, add
patent.setAttribute(field, prevval + numval) ;

} elge {
//|1f either is not a number, concatenate as _Styings
parent.setAttribute (field, parent.getAttribute (field) + wvalue) ;

alert (|'parent not found in add to field") ;

6.7.3 Clean

6.7.3.1 Semantics
The Clean command erases(the storing area identified by the attribute groupID with the most spcific
matching dgfined in 6.6.2.1. J)The element information stored in the corresponding memory area i$ 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).

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.
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6.7.4.2 Attributes

e ref: this attribute defines the id of the element that shall be deleted or modified.
e jndex: this attribute defines the zero-based index of the element to delete in the list of children.

o attributeName: when index is specified, this attribute defines the name of the attribute in which the
deletion happens, by default “children”. When index is not specified, the whole attribute is removed.

6.7.4.3 DOM formulation

This subclause is informative.

//
// auxiliary function for delete node by id
//
funcjtion DeleteNodeInternal (elem, id, poundId) {
ilf (elem) {
var 1i;
if (elem.hasChildNodes()) {

for (i=0; i<elem.childNodes.length; i++) {

var child = elem.childNodes.item(1) ;

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

}
DeleteNodeInternal (child, id, peundId) ;

//

// ipplementation of remove child indexed

//

funcftion DeleteChildIndexed({parentId, index) {
vajr parent = document,getElementById (parentId) ;
if|] (parent != null) “§

var child = getElementChild (parent, index) ;

if (child != huwll) parent.removeChild(child) ;

else alert("ehild not found");

} lelse {

blert ("parent not found in delete");

//

// implementation of delete node by id

//

function DeleteNode (nodeId) {
// remove all instances of nodeId wherever they are
// including use
DeleteNodeInternal (document, nodeId, "#"+nodeId) ;
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6.7.5 Insert

6.7.5.1 Semantics

The Insert command inserts an element or value in a list.

Examples (fragments):

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

<

</NewBcene>

<Insert ref="root">

<
</Ins

<Inse
<

</Insert>

<Inse

<g>..</g>

ClL

id="Dictionary" visibility="hidden"/>
rt>

rt ref="Dictionary" attributeName="children">

bolyline id="Shape4" stroke="0.0 0.0 0.019607844"
points="-166.5 359.9 984.6 356.65 983.65 358.5"/%

rt ref="Shaped4" attributeName="points" value="0-65 8.5" index="0">

In the above
the root svg.
at the end o

attribute of the Shape4 SVG polyline.

6.7.5.2 A

e ref: this
insertion

e index: this attribute defines the index.at which to insert the child. In the absence of an index, the ch
at the end of the children list(In the case of indexed inserts to the begin/end attributes of all {imed

inserted

sample, the first Insert adds the g with id Dictionary after’the single g object already prese
The attributeName attribute has a default value of “children”. The second Insert adds a po
the currently empty Dictionary g. The third Insertiadds one point at the beginning of the p

tributes

point is the root SVG svg element:

element

inserts tI the attributes of type path, namely d and mpath, are not allowed.

5, the index is ignored, which means the insertion will be done at the end of the list. Ind

ent in
yline
Dints

attribute defines the id of the insertion*point. In the absence of a ref specification, the d¢fault

ild is

exed

e attribut¢Name: this attribute,defines the name of the attribute (which must be a list) in which the ins¢rtion
happengd, by default “children”.

e value: the (constant) inserted value.

6.7.5.3  Children

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 i1s 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, 1) {

ijL(i < 0) return getLastElementChild(element) ;

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

return null;

//
// ajuxiliary function: similar to getElementChild ,fépy ‘the last child
//
funclftion getLastElementChild(element) {

vafr k;

for (k = element.childNodes.length - 1; k>= 0; k--) {
var el = element.childNodes.item (k) ;
if (el != null && el.nodeType == 1%\{

return el;

return null;

//

// ipplementation ofedinisert child indexed

//

funcftion InsertChildIndexed (parentId, child, index) {
vajr parent =«document.getElementById (parentId) ;

if] (parentN=null && child != null) {
parent\sinsertBefore(child, getElementChild(parent, index)) ;
} lelse™ {

blert ("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 LASeR engine. 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

No attributes

6.7.6.3

Attributes

Children

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

6.7.6.4

This subclat

DOM formulation

se is informative

function N
document

}

bwScene (svg) {
svgDocument.root

SVg;

6.7.7 Refr¢shScene

6.7.7.1

The Refresh
that may ha

Semantics

Scene command provides a functionally identical copy of the current scene, to a LASeR e

not yet seerj
have a sce

engines thaf interpret this command, it is functionally identical to:NewScene except that the scene tir

reset to the
the state of
scene graph

A LASeR Ad
transport prd

6.7.72 A

of ticks,

6.7.7.3 C

A single SV(

6.7.74 D

This subclau

time: the current scene time to set.if.this command is interpreted. This attribute is expressed as a nu

a NewScene or RefreshScene command. For LASeR engines in other states (i.e. thoss
e for which they have received all information) this command shall be ignored. For LA

iven value instead of 0. After this command has passed, it should not be possible to differe
LASeR engine that did not need to interpret it,.and skipped it, from one that did interpret it
and scene time in the two LASeR engines should identical.

cess Unit carrying a RefreshScene command shall be indicated as a random access point 3
tocol level. A terminal may skip such antaccess unit.

tributes

Lising the LASeR time resolution.

hildren

b svg element;which constitutes the initial state of the scene.

DM formulation

se.is informative.

ngine

e lost some information since the previous NewScene or RefreshScene command, or which has

that
SeR
ne is
ntiate
the

t the

mber

function RefreshScene (svg,

document
document

time)

{
svg;

.svgDocument .root
.time time;

6.7.8 Replace

6.7.8.1

Semantics

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

26
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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 attributeName 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.

When replacing begin and end attributes, the pseudo-event executionTime can be used to signify the time at

h' Lok [ PP . W 7% ' o ! P 1 [ - T 1
whicp e commanc s executet—ATtet CATULULIUTM, Ul PoTUUU=TVCITIU TS TTUIaLTU Uy 1o UITIT Valuc.

The |Replace command may also replace the target value with the value of another attribute of another
elemient. The replacing value is then defined by the element id operandElementld and ithe atfribute name
operandAttributeName. The attribute which is the source of the replacing value shall"be’ of the dame type as
the thrget attribute. The only exception is if the target attribute is a string: if the added value bglongs to the
following types in Table 5, it is then converted to a string and added to the target attribute.

NOT The following attributes cannot be updated: id, by, from, to, values, type, xml:space and fill (ffom animation
elemeénts). This constraint can be worked around by updating the whole element,

The following restrictions apply:

attributeName may point at a private XML attribute, in which-case index is not allowed.
Indexed replacements to the begin/end attributes of all timed elements are not allowed.
Indexed replacements to the attributes of type path,<namely d and mpath, are not allowed
The values id, begin, end, d and mpath are not-allowed for operandAttributeName.

The [value designated by operandElementld and .operandAttributeName is the presentatipn value as
defined in the SVG specification.

AttriQute replacement with attributeName="textContent” and a value of index replaces the index-th component
of the text content of the target element, if itexists. Without an index value, the text content is flattened and
replaced as a whole, as in text editing. In-thé absence of text content, this command is ignored.

.2  Attributes

f: this attribute defines the)id of the element on which the replacement will be applied.
e ipdex: this attribute definés the position of the replacement

alue: the (constant)’replaced value.

perandElementld: this attribute defines the id of the element from which the added value is faken
perandAttributeName: this attribute defines the name of the field from which the added valle is taken

ttributeName: this attribute defines the name of the replaced attribute. Acceptable values gre the name
f.any attribute of a LASeR element or the name of any private XML attribute used in the scerne.

6.7.8.3  Children

Any element or text content

6.7.8.4 DOM formulation

This subclause is informative.

//

// implementation of replace node by id
//

function Replace (nodeId, newNode) ({
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// replace all instances of nodeId wherever they are
// including use

if
alert (
} else {

ReplacelInternal (document,

//
// auxilia
//
function R
if (ele
var
if |
f

//
// impleme
//

(document .getElementById (newNodeId)

== null)
"replacement element not found");

{

nodeId, "#"+nodeId, newNode) ;

Fy TONCCIon fO0r reptace node Dy 1o

bplaceInternal (elem, {

) {

L ;

blem.hasChildNodes ()) {

(1i=0; i<elem.childNodes.length;

var child = elem.childNodes.item(1) ;

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

if (child.getAttribute("id") id) {

elem.replaceChild (newNode, child) ;
return;

id, poundId, newNode)

br i++4)

{

}
if (child.nodeName ==
if

"use") {

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

elem.replaceChild (newNode,

return;

child) ;

}

ReplaceInternal (child, id, pounidId, newNode) ;

htation of replace field

function Re¢placeField (parentId, field, wvalue) {
var pareht = document.getElementById (parentId) ;
if (parept !'= nGll) {
parent| setAEtribute (field, wvalue);
} else {
alert (['parent not found in replace field");
}
}
//
//implementation of replace child indexed
//
function ReplaceChildIndexed (parentId, child, index) {
var parent = document.getElementById (parentId) ;
if (parent != null) {
if (child !'= null) {
var replaced = getElementChild(parent, index) ;
if (replaced != null) parent.replaceChild(child, replaced);
else alert("nothing found to replace");
28 © ISO/IEC 2008 — All rights reserved
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}

}

} else alert("child not found");
else {
alert ("parent not found in replace indexed") ;

6.7.9 Restore

6.7.9.1 Semantics

6.7.1

The
grap

The
mem

inforation to be saved in different areas at different.times.

.10 Save

0.1 Semantics

Save command stores in memory a selection of attributes from’ elements contained in the ¢
n. The saved value is the decoded (or DOM) value.

useFullRequestHost and pathComponents attributes defined in the LASeRHeader speq
ory area where the element information will be stored. The groupID allows for the s3

jeved values
s not match,

urrent scene

ify a unique
me element

they hold a

Only| attributes of elements identified by string* IDs can be saved and restored reliably acrioss scenes.
Attriqutes referencing elements by ID can only be saved and restored reliably across scenes i

string ID.

6.7.10.2 Attributes

Q)

6.7.1

rouplD: this string attribute defines the group as defined in 6.6.2.1.
lements: this attribute.defines a list of element ids.

ttributes: this attribute defines a list of attribute names, one per element id in the previous |
element id, attribute name) defining one of the attributes to be saved. The following attrib
llowed in theattributes list: children, begin, end.

1 SendEvent

st, each pair
utes are not

6.7.1

1.1 Semantics

The SendEvent command is used to send an event to an object, for example sending the activate event to a
script to trigger its execution.

6.7.1

1.2 Attributes

e ref: this attribute 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 in 6.5.

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

e keyCode: this attribute defines the value of the event in the case of a accesskey or longaccesskey event.
Key codes are defined in 6.5.
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e intvalue: this attribute defines the value of the event in the case of e.g. an error event

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

e jntvalue2: this attribute defines the second int value of the event.

The above attributes carry information from the interface of the events, as specified in the next table:

Name of event Attribute of Attribute of SendEvent
event
TimeEvent detail intvalue
UIEvent detail intvalue
WheelEvenpt wheelBekla tvalbe
screenX not carried
screenY not carried
MouseEvent clientX pointvalue
clientY pointvalue
button intvalue
TextEven data stringvalue
when used with accessKey, longAccessKey, shortAccessKey ahd
repeatKey, the key identifier follows the event name, e.g.
KeyEvent keyldentifier accessKey(LEFT); with other key evehts; use stringvalue when
unknown keyldentifier, otherwise use\intvalue with LASeR-defingd
keyldentifier
lengthComputable _not carried, the_LASeR engine s_hall set
this value to true ifthe value total is present
ProgressEvént -
loaded intvalue
total invalue2
6.7.12 Activate
6.7.12.1 Semantics
The Activate command reverses the effect of the Deactivate command, i.e. it restores the target element|from
the waiting tfee to the scene tree. From the DOM point of view, the effect on the element is that the Isr:ghost

element is rgplaced by the element, e.g. using a DOM replaceChild.

Note — The

applied to ore of its ancestors.

6.7.12.2 Attiibutes

- ref

6.7.13 Deactivate

6.7.13.1 Semantics

he id of the-element which shall be restored from the waiting tree to the scene tree.

sr:ghost element may have-been transferred to the waiting tree as part of a Activate command

The Deactivate command takes an element and places it into the waiting tree, so that it can be restored later
to the scene tree by a Activate command. From the DOM point of view, the effect on the element is:
- the element is replaced by an Isr:ghost element, e.g. using a DOM replaceChild, regardless of
whether the element is in the scene tree or in the waiting tree. Note: the element could already be in
the waiting tree if one of its ancestors has been placed in the waiting tree.

- the element is placed in the waiting tree.

NOTE

30

The Isr:ghost element is never encoded nor transmitted nor rendered.
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6.7.13.2 Attributes

ref. the id of the element which shall be placed in the waiting tree.

6.7.14 ReleaseResource

6.7.14.1 Semantics

The ReleaseResource command instructs the LASeR engine that the indicated resource will no longer be
used in the scene. All associated LASeR engine resources (memory, I/O) may be reclaimed. All scene
elements that may be referencing this resource behave as if they pointed at a non available resource.

6.7.1

4.2 Attributes

ref. this attribute defines the resource which may be discarded. It may be arstream ID
URI.

or any other

6.8 $cene description elements

6.8.1 Conventions

MIL element
ble attributes
the element

For ¢ach element defined in other specifications (SVG or SMIL), the reference to the SVG or S
definjtion is given. When semantics are identical, only that referénce is provided. The list of possi
for ap element is given in the summary table in 6.9. Only changes and extensions are defined in
specjfication within 6.8.

6.8. General information

All elements have two optional attributes for assighing 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 ghall be used

of the SVG attributes are derived from [W3C CSS]. They can be specified on any garent of the
nts that are going to use their value. This behavior is called property inheritance as defiped in 6.2 of

5eR extends

the gttributes allowed onythose elements for efficient updating through LASeR Commands Replgce and Add.
The pxtension consists in adding the scale, rotation and translation attributes. The respectivel encoding of
SVG|transform and.these attributes are as follows:
SVG 'transform holds a full matrix and is exclusive of the other attributes.
secale holds a (sx, sy) scaling factor which is applied before rotation or translation if pregsent; sx is a
positive number, only sy is allowed to be negative.
0 QN NOIds a rofauon angale wnlicn applied g DN.

translation vector which is applied after scale and rotation if present.

When updating a matrix using LASeR Commands applying to scale or rotate only, the LASeR engine shall
decompose the matrix as a sequence of scale then rotate then translate in this order. If this recovery is
unsuccessful, the LASeR Commands applying independently to scale, rotation and translation shall be
ignored. For instance, when replacing the scale on an object with an existing matrix, the LASeR engine needs
to isolate the current scale factors from the rest of the matrix. It does that by decomposing the matrix in the
order given above.

6.8.3 SVGa

The SVG a element is specified in 17.1 of [W3C SVG11].
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The expression “linked content” is used in the definition of the target attribute in [W3C SVG11]. For LASeR
content, if the incoming data starts with a NewScene, “linked content” is the scene described by the incoming
data; if the incoming data starts with any other command than a NewScene or RefreshScene, “linked content”
is the current scene modified by the commands contained in the incoming data.

When an a element is activated, the incoming data replaces the previously incoming LASeR Commands and

media.
6.8.4 SVG animate
6.8.4.1 Semantics

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

When an ar

imate element is not active and it receives an ExternalValueEvent, then the elément set

animation target attribute value as if the animation progress was at the fraction .contained in

ExternalValu

When an an
then the elg
loaded over

6.842 A

ena
attri
evelr
inhe

6.8.5 SVG

6.8.5.1

!

eEvent.

imate element is not active and it receives a ProgressEvent which has™NengthComputables
ment sets the animation target attribute value as if the animation progress was at the fra
fotal.

tributes

led: this Boolean attribute specifies whether the eletnent is animating its target or not.
ute does not influence the activation or deactivationfofithe element by events, nor the sendi
ts, so has no influence on the SMIL Timing model. This attribute is not animatable an
fitable. The default value for this attribute is ‘true’

animateColor

Semantics

The SVG animateColor element is describediin 19.2.13 of [W3C SVG11].

When an an

mateColor element is not-active and it receives an ExternalValueEvent, then the element sef

animation target attribute value as™-if the animation progress was at the fraction contained in

ExternalValu

When an
lengthComp
progress wa

6.8.52 A

eEvent.
animateColor (element is not active and it receives a ProgressEvent which

itable=true, «then the element sets the animation target attribute value as if the anim
5 at the fraction loaded over total.

tribGtes

ena

5 the
the

true,
ction

This
ng of
i not

s the
the

has
ation

~ 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. The default value for this attribute is ‘true’.

6.8.6 SVG

6.8.6.1

The SVG an

32

animateMotion

Semantics

imateMotion element is described in 19.2.12 of [W3C SVG11].
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When an animateMotion element is not active and it receives an ExternalValueEvent, then the element sets
the animation target attribute value as if the animation progress was at the fraction contained in the
ExternalValueEvent.

When an animateMotion element is not active and it receives a ProgressEvent which has
lengthComputable=true, then the element sets the animation target attribute value as if the animation
progress was at the fraction loaded over total.

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
events, so has no influence on the SMIL Timing model. This attribute is not anithatable and not
inheritable. The default value for this attribute is ‘true’.

6.8.7 SVG animateTransform

6.8.7.1 Semantics

The SVG animateTransform element is described in 19.2.14 of [W3C SVG11].
Whep an animateTransform element is not active and it receives-an/ExternalValueEvent, then|the element
sets [the animation target attribute value as if the animation progress was at the fraction confained in the
ExtefnalValueEvent.
Whenp an animateTransform element is not activel\and it receives a ProgressEvent| which has

lengthComputable=true, then the element sets the.animation target attribute value as if tHe animation
progfess was at the fraction loaded over total.

6.8.7.2 Attributes

4 enabled: this Boolean attribute spécifies 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. The default value for this attribute is ‘true’.

6.8.§ SMIL audio

6.8.8.1 Semantics

The SMIL audio’element is defined in 7.3.1 of [SMIL2].

6.8.8.2 Attributes

| HN » P2V HEE 1~ £S T ST 3 H daofivad i 7 L 4 £ ICOMLLD21 Tk el OO i Baornaalal t
\/II'JIJUHIII. uno atuaivute 1o UucTIimnicu 1inr 7r.9. 1T Ul luIVIII_LJ. e vaimiuo IGPIUOUII[D a 1morrrral }JI y Ime The
value of clipBegin is taken into account when the media element is activated. The play time of some
streams cannot be controlled, and under these circumstances, this attribute has no effect. This

attribute is not animatable and not inheritable.

e clipEnd: this attribute is defined in 7.5.1 of [SMIL2]. The value represents a normal play time. The
value of clipEnd is taken into account when the media element is activated. The play time of some
streams cannot be controlled, and under these circumstances, this attribute has no effect. This
attribute is not animatable and not inheritable.

e syncReference: 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.
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inheritable.

inheritable.

6.8.9 SVG

circle

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

6.8.10 LASeR conditional

6.8.10.1

The LASeR|
execution up

The children

Upon activat
the ID of a ¢

6.8.10.2 A

Semantics

conditional element allows sets of scene commands to be inserted in thecscene, for
on activation by time or through the XML Events listener element.

of a conditional element are not accessible through DOM or LASeR Commands.

on, a conditional element emits a beginEvent and the expression “condID.begin” where cong
pnditional element can be used in begin/end attributess.

tributes

beg
not
e ena
anim

6.8.11 LAS¢R cursorManager

6.8.11.1
The LASeR
pointer. The
object assoq
events shall
- whe
- whe
- whe
- whe
virtu

Semantics

nimatable and not inheritable. The default value isdndefinite.

bled: this Boolean attribute specifies whether the-element is activatable or not. This attribute
atable and not inheritable. The default valugis true.

cursorManager element/may point to any LASeR element to confer it the semantics of
virtual pointer may be moved through LASeR Commands or other interaction by movin
iated with the virtual\pointer. When moved in and out of mouse-sensitive elements, the 3
be generated as if(a)pointing device such as a mouse had been moved in its stead. For exani

n the virtual painter is moved in a mouse-sensitive region, a mouseover is generated,

n the virtual/pointer is moved out of a mouse-sensitive region, a mouseout is generated,
n the virtual pointer is moved, a mousemove is generated,

n the-virfual pointer is located on a mouse-sensitive region and a activate event is received b
b pointer, the activate event is translated to a click event sent to the region.

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

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

later

IDis

n: this attribute specifies the time at which the conditional element is triggered. This attribdte is

s not

irtual
y the
bame
ple:

y the

LASeR elements implementing the inferaction moving the object associated with the virtual pointer shall be

placed as ch

34

ildren of the cursorManager element.
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Example:

<lsr:cursorManager id=”cursorManagerl” xlink:href="#vp">

<!

-- polinter movement -->

<ev:listener event="accessKey(UP)" handler="#s1"/>
<lsr:conditional id="sl1l">

</

<lsr:Add ref="g" attribute="translation" pointvalue="0 -5"/>
lsr:conditional>

<ev:listener event="accessKey (DOWN)" handler="#s2"/>
<lsr:conditional id="s2">

<lsr:Add ref="g" attribute="translation" pointvalue="0 5" />

< . s 3
<1v:1istener event="accessKey (LEFT)" handler="#s3"/>

<]

<

sr:conditional id="s3">
<lsr:Add ref="g" attribute="translation" pointvalue="-5 0"/>
lsr:conditional>

<ev:listener event="accessKey(RIGHT)" handler="#s4"/>

<]

<

sr:conditional id="s4">
<lsr:Add ref="g" attribute="translation" pointvalue="50"/>
lsr:conditional>

</lgr:cursorManager>

<!-1 activate event to be translated to a click -->
<evilistener event="accessKey(FIRE)" handler="#cursorManagerl" />
<!-4 mouse sensitive shape -->
<polygon ..>
ev:listener event="click" handler="#someConditional" />

</pdlygon>
<g id="vp" fill="black">

<!-- crosshair -->

<] ine x]l="-5n Y1=IIOII x2="g5n Y2="0"/>

<1ine x1="Q" Y1=ll_5ll x2="Q" Y2=ll5ll/>
</g
6.8.11.2 Attributes
Attriutes of Isr:cursorManager ;are x, y and xlink:href as defined on the cursor element of SMG 1.1 [W3C
SVG[i1]
6.8.12 SVG defs
The SVG defs glement is specified in 5.3 of [W3C SVG11].
6.8.13 SVG. desc
The BVG desc element is specified in 5.4 of [W3C SVG11]
6.8.14 SVG ellipse

The SVG ellipse element is defined in 9.4 of [W3C SVG11].

6.8.1

5 SVG foreignObject

The SVG foreignObject element is described in 23.3 of [W3C SVG11].

6.8.1

6 SVG g

The SVG g element is described in 5.2 of [W3C SVG11].

© ISO/IEC 2008 — All rights reserved

35



https://iecnorm.com/api/?name=47d36a7b806052ea2618f6fb7af6fad2

ISO/IEC 14496-20:2008(E)

6.8.17 SVG

image

6.8.17.1 Semantics

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

6.8.17.2 Attributes

¢ transformBehavior: the values and semantics of this attribute are the same as those of the
transformBehavior attribute of the SVG video element defined in 6.8.40. This attribute is not animatable
and not inheritable

6.8.18 SVG|line

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

6.8.19 SVG

The SVG linearGradient is defined in 13.2.2 of [W3C SVG11].

6.8.20 XML

6.8.20.1 Seémantics

linearGradient

Events listener

The XML EVents listener element is defined in 3.1 of the XML Evefts Specification [W3C XML Events]0| The
present spegification restricts its usage in a way compatible withthe (informative) SVG Tiny 1.2 specifigation
[W3C SVGT[12] and also adds compatible extensions.
6.8.20.2 Aftributes
e event: gs 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 i$ not
supportgd. 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 evert. If the handler attribute’ is not present, the default handler is the parent of the listener element.
The follgwing table summarizes LASeR specific handlers and their associated default action:
Evient Handler Default Action
actjvate a follow the hyperlink
actjvate conditional executes the conditional content
pause,\\‘any element with timing attributes freezes the time line of this element
play. any element with timing attributes | starts or resumes the time line of this element

The following table summarizes SVG specific handlers and their associated default action, as defined in
the SVG specification:

Event Handler Default Action
activate any editable element starts the editing
activate | any element with timing attributes | activates the element

For other couple (event, handler) not defined in this specification, the default action is undefined.

e enabled: this Boolean attribute specifies whether the listener is currently active or not. This attribute is not
animatable and not inheritable. The default value for this attribute is ‘true’.

36
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6.8.20.3 Children

None.

6.8.21 SVG metadata

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

6.8.22 SVG mpath

The th element is defined in 19.2 12 of (W3C SVG11]

ISO/IEC 14496-20:2008(E)

6.8.23 SVG path

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

6.8.24 SVG polygon

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

6.8.25 SVG polyline

The SVG polyline element is defined in 9.6 of [W3C SVG11].

6.8.26 SVG radialGradient

The BVG radialGradient is defined in 13.2.3 of [W3C\SVG11].
6.8.27 SVG rect

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

6.8.28 LASeR rectClip

6.8.28.1 Semantics

The LASeR rectClip element acts as a clipping element, limiting the rendering of its children to a [device-pixel-
aligned rectangle, in @ddition to the semantics of the SVG g element. The rectangle is not sensitiye to rotation
or sdew of the local coordinate system, and if scaled, its size is rounded to the nearest pixel. If the rectClip
elemient carries/a_transform attribute, the corresponding transformation is applied to the rectClip| children but

not tp the clippihg rectangle itself.

6.8.28.2- -Attributes

e size: a pair of coordinates defining the width and height of the clipping rectangle. All children are clipped
by this axis-aligned rectangle centered on the origin of the local coordinate system and of size (size.x,
size.y). The rectangle is not sensitive to rotation or scale of the local coordinate system. This attribute is

animatable but not inheritable.

e width: the width of the clipping rectangle. This can also be accessed through the x component of the size

field. This attribute is animatable but not inheritable.

e height: the height of the clipping rectangle. This can also be accessed through the y component of the

size field. This attribute is animatable but not inheritable.

e x: the horizontal coordinate of the center of the clipping rectangle. This attribute is animatable but not

inheritable.
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[ )
inheritab

6.8.29 SVG

le.

script

The SVG script element is specified in 18.2 of [W3C SVG11].

6.8.30 LASeR selector

y: the vertical coordinate of the center of the clipping rectangle. This attribute is animatable but not

6.8.30.1 Semantics

The semantics of the LASeR selector element is to act as a selection element, rendering zero or one [of its
children, in gddition to the semantics of the SVG g element.

In the following, N is the number of children of the selector element. The choice attribute determings the dctual
rendering mode:

1. choige >= 0 & choice < N: only the child of index choice is displayed, i.e.,is)on” while the pther
children are “off’. The “off’ children are neither composed nor rendered.~animate* elementg and
conditionals in the tree below “off” children are inactive.

2. choige == none | choice >= N: nothing is displayed. All children are <off’, i.e. neither composedl nor
rendered. animate* elements and conditionals in the tree below “off’\children are inactive.

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

In case 1. and 2., when a child changes from “off” to “on”, its childrelr with begin attributes get activated; when

a child changes from “on” to “off”, its children with end attributes get)stopped.

6.8.30.2 Attributes

e choice: [the rendering mode selector. It is either one of the value ‘none’ or ‘all’ or an integer representing
the 0-baped index of the child to be displayed. This attribute is animatable but not inheritable.

6.8.31 SVGj|set

The SVG sef element is described in 19:2.11 of [W3C SVG11].

6.8.32 LAS¢R simpleLayout

6.8.32.1 Semantics

The semantics of the LASeR simpleLayout element is to act as a simple layout tool, by spacing its children

by a specifigd amount,/thus creating rows or columns of children, in addition to the semantics of the SYG g

element.

6.8.32.2 Attributes

delta: a pair of coordinates defining the spacing between children. The first child is displayed at (0,0)

of the local coordinate system, and the n-th child is displayed at ((n-1)*size.x,(n-1)*size.y) of the local
coordinate system. One of the two coordinates shall be 0. This creates a row or column of

objec

NOTE If

6.8.33 SVG

ts.This attribute is animatable but not inheritable.

a child is hidden, the effect will be that a gap is visible between the previous and following child.

stop

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

6.8.34.1 Semantics

The SVG svg element is described in 5.1 of [W3C SVG11].
6.8.34.2 Attributes

e syncBehaviorDefault: this attribute is defined in 6.3.1 of [SMIL2].

° Tﬂnlémﬂg‘gnlf' this attribute is defined in 6.3.1 of [Ql\/lll ‘7]
o Isr:fullscreen: the attribute ‘Isr:fullscreen’ is defined on the <svg> element to hint that(the LASeR scene

ghould be rendered on the entire screen. The attribute can take two values “true” or, fals¢”, with false
(hormal rendering) being the default value. With the attribute set to true the LASeR_UE sholild negotiate
t
r

he rendering area with its parent UE and get as large part of the screen as possible fof the LASeR
endering area. The attribute is neither animatable nor inheritable.

6.8.35 SVG switch
The SVG switch element is specified in 5.8.2 of [W3C SVG11].

This [specification defines four extension strings in order to allow the use of the switch element fp control the
initia| layout of a scene according to the screen orientation:

- urn:mpeg:mpeg4:LASeR:2005:screenOrientation0\for typical ‘landscape’ orientation
- urn:mpeg:mpeg4:LASeR:2005:screenOrientation90 for typical ‘portrait’ orientation

4 urn:mpeg:mpeg4:LASeR:2005:screenOrientation180

4 urn:mpeg:mpeg4:LASeR:2005:screenOrigntation270

An ekample of usage is:

<switch>

Kg requiredExtensions="urn:mpeg:mpegd:LASeR:2005:screenOrientation90]>

. layout for portrait ..

//g>

Kg requiredExtensions="urn:mpeg:mpegd:LASeR: 2005:screenOrientation0]>
. layout for.landscape..

/g>

</switch>

6.8.36 SVG text

6.8.:16.1 Semantics

The SVG text element is defined in 10.4 of [W3C SVG11], with the SVG text-decoration attribute from 10.12
of [W3C SVG11].

6.8.36.2 Attributes

e Additional values for the text-decoration attributes are defined, taken from [4]: “LASeR_OUTLINE”,
“‘LASeR_EMBOSS”, “LASeR_ENGRAVE”, “LASeR_LEFTDROPSHADOW”,
“‘LASeR_RIGHTDROPSHADOW”.

NOTE Authors who want their content to degrade gracefully on pure SVG client should make sure that either:
the default value for text-decoration is appropriate or that the requiredExtensions attribute is used.
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SVG font-size: the size of the font represents the height value of the EM-box of a font in the local
coordinate system.

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

SVG display-align: this attribute is defined in 10.11.5 of [W3C SVGT12], i.e. it governs alignment in the
direction orthogonal to the main direction of the text.

6.8.37 SVG title

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

6.8.38 SVGjtspan

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

6.8.39 SVG|use

The SVG use element is described in 5.6 of [W3C SVG11].
6.8.40 SMIY video

6.8.40.1 Seémantics

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

6.8.40.2 Attributes

40

clipBegin: this attribute is defined in 7.5.1 of [SMIL2]. The value represents a normal play time. The yalue
of clipBggin is taken into account when the \/media element is activated. The play time of some str¢gams
cannot e controlled, and under these circumstances, this attribute has no effect. This attribute is not
animatable and not inheritable.

clipEnd] this attribute is defined in7:5.1 of [SMIL2]. The value represents a normal play time. The value
of clipBggin is taken into account*when the media element is activated. The play time of some str¢ams
cannot e controlled, and under these circumstances, this attribute has no effect. This attribute is not
animatable and not inheritable.

Isr:fullsgreen: This atiribtte can take the values true and false (the default). When set, the video shall be
rendered alone and-should fill the full screen area. This means no other visual element in the scene|shall
be rendgred and(in,every other respect, the processing is as normal, e.g. events must still be dispafched
to the appropriate elements and audio elements are rendered. The preserveAspectRatio attribute should
be respdcted. If the preserveAspectRatio attribute indicates uniform scaling, then uniform scaling shall be
applied. [The~iewport-fill-opacity attribute should be ignored. The fullscreen attribute is not animatabl¢ and
not inheritable. This attribute shall not be sef on more than one video element at any time in a scene.

Note — The full screen area is the largest part of the whole screen that can be used. The presence of this
attribute indicates that the content author wishes to have the video presented as large as possible, and
with as few as possible other visual elements (e.g. from other applications or from the OS) on the
screen. If the video does not fill the rendering area, the viewport fill color is suggested but not required for
the unpainted areas.

syncReference: 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.

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

o transformBehavior: the following values are added to the SVG list of possible values for
transformBehavior: “pinned90”, “pinned180” and “pinned270”. The semantics are defined in Table 6. This
attribute is not animatable and not inheritable.

Table 6 — Extended values for transformBehavior

Value Semantics

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

——arigin_The pixels are aligned to the device pixel grid and no resampling will he done

pinngéd_90 | Video at the native resolution of the media is then painted centered on the l6eal coordinate
system origin with a rotation of 90° counter-clockwise. The pixels are alignedto-the device pixel
grid and no resampling will be done.

pinngd_180 | Video at the native resolution of the media is then painted centered ;onithe local coordinate
system origin with a rotation of 180° counter-clockwise. The pixels-are”aligned tp the device
pixel grid and no resampling will be done.

pinngd_270 | 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 tp the device
pixel grid and no resampling will be done.

6.8.41 AnimateScroll

6.8.41.1 Semantics

The purpose of this element is to allow to:

4 scroll a set of objects of unknown size, inside a clipping rectangle.

4 define the speed of the scrolling in terms' of clip size, not in terms of the objects size
4 define the bounds of scrolling precisely, according to the actual size of the objects

4 define the beginning and ending conditions (screen full or empty of the objects)

4 define automatic and manual scrolling (continuous scrolling, page advance on action...)| and allow a
combination of automatic.:and manual

4 define scroll stopst(for manual scrolling) by page (size of viewport) or by object markers

The janimateScralltelement is designed in a manner similar to SMIL/SVG animate* elements| It works in
comlbination with.a clipping region (Isr:rectClip element). Scrolling can be automatic or manual (&.g. triggered
by key events)) "The scrolling effect is obtained by a translation applied to all children of the¢ Isr:rectClip
elemient. Multiple animateScroll and setScroll elements acting on the same objects combine in the same way
as mjultiple-animateTransform elements with additive="sum”.

Each frame where it is active, animateScroll does:
- if the element or one of its attributes has changed, recompute the element size

- depending on the parameters, compute the new position of the scrolled objects

The direction attribute of animateScroll is not sensitive to rotation.
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Example 1: Plain vanilla

<lsr:rect

Clip id="tl" size="120 20">

<text..>Que j’aime a falire apprendre ce nombre utile au sage. Immortel
Archimede, toi de qui Syracuse garde encore la mémoire.</text>
</lsr:rectClip>
<animateScroll xlink:href="#tl" direction="left" speed="2"
delayAtStart="1" delayAtEnd="1" begin="3"
repeatDur="indefinite"/>
o Laimosd faroammte bsouti I ortoL AL himbdotoidoauiS " . R :
Starting viewport Ending viewport
Figure 7 — Start and end states of Example 1
Example 2: $tart and end conditions
<lsr:rectflip id="tl" size="120 20">
<text..>Pue j’aime a falire apprendre ce nombre utidés au sage. Immoktel
Archiméede|l toi de qui Syracuse garde encore la mémoire.<(jtext>
</lsr:reckClip>
<animateSkroll xlink:href="#tl" direction="left" speed="2"

delayA
repeat

FStart="1" delayAtEnd="1" begin="3"
Dur="indefinite" from="100 0" to="100 0//>

1
rde encore la mémoirel

1 |
1Que j’aime a faire apprendre ce nombre utile au sage. Inmattel Archiméde, toi de qui Syracuse ga

e —

Starting viewport Ending viewport

Figure 8 — Start and end states of Example 2

The units of|the from and to attributes ar€;percents of the clip size. When the direction is “left”, from="1p0 0”
means that the object is initially 100% of clip with to the right of the clip, which means right outside of theg clip.
to="100 0” means that the scrolled objects are, at the end of the animation, one clip width further to the left
than the default leading edge of the'clipping zone in the scrolling direction.
Example 3: Manual mode
<lsr:rectfflip id="tl" size="120 20">

<text..>Pue <g¥aime a falire apprendre ce nombre utile au sage. <tgpan
id="t2"/>I[mmeritel Archimede, toi de qui Syracuse garde encore la mémoire.</text>
</lsr:recfk€liip>
<setScroll XIink:href="#t1" increment="100 0" begin="accesskKey (RIGHT] "/>
<setScroll xlink:href="#tl" increment="-100 0" begin="accessKey (LEFT)"/>
<setScroll xlink:href="#tl" to="#t2" begin="accessKey (2)"/>

After clicking RIGHT
e ot o s ] e s g v s
Starting viewport After clicking 2
Figure 9 — Start, interactive and end states of Example 3
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Example 4: Mixed mode

<lsr:rectClip id="tl" size="120 20">
<text..>Que j’aime a falire apprendre

id="t2">Immortel Archimede,</tspan> toi

mémoire.</text>

</lsr:rectClip>

<animateScroll xlink:href="#tl" begin="0;accessKey (0)" repeatDur="indefinite"
direction="left" speed="3" delayAtStart="1" delayAtEnd="1"
end="accessKey (2) ;accessKey (RIGHT) ;accessKey (LEFT) " />

<setScroll xlink:href="#tl" increment="100 0" begin="accessKey (RIGHT)"/>

<se

<sel

nombre utile
qui Syracuse

<tspan
la

ce
de

au sage.
garde encore

oCLOLL X.LiIlK.'IlIeI: L incremenl:: =LUU U .Oegin: adccessaey (LAFT)
Scroll xlink:href="#tl1" to="#t2" begin="accessKey (2)"/>

The
loopi
clip v

ch end, and
e page (one

hbove sample has one scrolling to the left in 3 seconds per clip width with 1s waiting at ed
hg indefinitely, unless the user presses a key. Pressing RIGHT or LEFT move'the text by or
vidth) left or right. Pressing 2 goes to “Immortel”. Pressing 0 resumes the autematic scrolling.

1.2 Attributes

link:href: this attribute specifies the ID of an Isr:rectClip element/containing the scrolled objects. In the
gbsence of this attribute, this element does not have any effect.

Animatable: no. Inheritable: no.

rcents of the
teTransform

Qy: this attribute specifies the relative translation and-consists in 2 values, expressed in pe

dlip size. The default value is 0 0. In case of repeated scrolling, this functions as an anima
ith accumulate="sum”.

Animatable: no. Inheritable: no.

om: this attribute specifies the starting:position for the scrolling and consists in eith
gxpressed in percents of the clip size, or.in an element ID. The default value is 0 0, for the leg
the clipping zone in the scrolling direction. When from is an ID, it shall be the ID of a child o
gbject; the scrolling shall start with~the leading edge of the object matching the leading
dlipping rectangle, according to the-scrolling direction. from defines the minimum position of th
Animatable: no. Inheritable: no:

gercents of the clip size, or in an element ID. The default value is 0 0, for the leading edge o
gone in the scrollingsdirection. When to is an ID, it shall be the ID of a child of the scrolle
dcrolling shall end ‘with the trailing edge of the object matching the trailing edge of the clippi
gccording to the serolling direction. to defines the maximum position of the clip.
Animatable;no: Inheritable: no.

delayAtStart: this attribute specifies the delay between the start of a cycle and the begi
ovement. The default value is O for no delay.
Animatable: no. Inheritable: no.

er 2 values,
ding edge of
the scrolled
edge of the
e clip.

: this attribute specifies the end of scrolling position and consists in either 2 values, éxpressed in

[ the clipping
d object; the
g rectangle,

nning of the

Animatable: no. Inheritable: no.

direction: this enumeration specifies the scrolling direction: up, down, left, right. For example

of the cycle

, “‘up” means

that the automatic scrolling move the scrolled objects toward the negative Ys. The default value is left.

Animatable: no. Inheritable: no.

speed: this attribute expresses the time to scroll one page (or size of clipping zone) of text. It is exclusive

from dur/end. The default value is 0 for no scrolling at all.
Animatable: no. Inheritable: no.

begin: this attribute specifies the beginning of the animation, in a similar manner as for the other animate*

elements. The default value is indefinite.
Animatable: no. Inheritable: no.
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6.8.42 SMIL2 animation

6.8.42.1 Semantics

dur: this attribute specifies the duration of the animation, including possible values of delayAtStart and
delayAtEnd. The value of dur, if specified, shall be greater than delayAtStart+delayAtEnd. The default
value is 0 for no scrolling.

Animatable: no. Inheritable: no.

end: the difference between the value of begin and end specifies the duration of the animation, including
possible values of delayAtStart and delayAtEnd. The value of end, if specified, shall be greater than
begin+delayAtStart+delayAtEnd. The default value is indefinite.

Animatable: no. Inheritable: no.

restart: this attribute specifies the restartability of the animation, in a similar manner as for the other
animate* elements. The default value is always.

Animatapte—no—inheritableno-

repeatCount: this attribute specifies the repeatability of the animation, in a similar manner as for(the pther
animate] elements. The default value is 0 for no repetition.
Animataple: no. Inheritable: no.

repeatDur: this attribute specifies the repeatability of the animation, in a similar manner’as for the pther
animate] elements. The default value is 0 for no repetition.
Animataple: no. Inheritable: no.

fill: this attribute specifies whether the text returns to its initial position before the animation (remove) or
keeps itg last position (freeze). The default value is freeze.
Animataple: no. Inheritable: no.

The SMIL2 lanimation element is specified in 7.3.1 of JW3C SMIL2]. Neither local IDs nor global ID$ are
shared betwgen the main scene containing the animatign-element and the subscene referred by the animation

element.

6.8.42.2 Attributes

clipBegin: this attribute is defined in 7;5.1 of [W3C SMIL2]. The value represents a normal play time| The
value of| clipBegin is taken into account when the media element is activated. The play time of sgome
streams|cannot be controlled, . and under these circumstances, this attribute has no effect. This attriblite is
not animatable and not inheritable.

clipEnd] this attribute is(defined in 7.5.1 of [W3C SMIL2]. The value represents a normal play time| The
play timg of some streams cannot be controlled, and under these circumstances, this attribute hgs no
effect. This attribut€ is*not animatable and not inheritable.

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

syncBehavior: this attribute is defined in 6 31 of [SMII 2] This attribute is not animatable and not
inheritable.

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

6.8.43 SVGT1.1 font

The SVGT1.1 font element is specified in 20.3 of [W3C SVG11]

6.8.44 SVGT1.1 font-face

The SVGT1.1 font-face element is specified in 20.8.3 of [W3C SVG11]

44
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6.8.45 SVGT1.1 font-face-src

The SVGT1.1 font-face-src element is specified in 20.8.3 of [W3C SVG11]

6.8.46 SVGT1.1 font-face-uri

The SVGT1.1 font-face-uri element is specified in 20.8.3 of [W3C SVG11]

6.8.47 SVGT1.1 font-face-name

The

SVGT1.1 font-face-name element is specified in 20 .8 3 of \WW3C SVG11]

6.8.48 SVGT1.1 glyph

The

SVGT1.1 glyph element is specified in 20.4 of [W3C SVG11]

6.8.49 SVGT1.1 missing-glyph

The

BVGT1.1 missing-glyph element is specified in 20.5 of [W3C SVG11]

6.8.50 SVGT1.1 hkern

The

SVGT1.1 hkern element is specified in 20.7 of [W3C SVG14]

6.8.91 LASeR setScroll

6.8.591.

The

Semantics

6.8.91.2 Attributes

xlink:href: this attribute specifies the ID of an Isr:rectClip element containing the scrolle
the absence of this attribute, this element does not have any effect.
Animatable: no. Inheritable: no.

increment:; this-attribute specifies the relative translation and consists in 2 values, ¢
percents of the-elip size. The scrolling increment is applied as many times as the eleme
activated. Thedefault value is 0 0.

Animatable® no. Inheritable: no.

to: this-attribute specifies an absolute scrolling position and consists in either 2 values,
percents of the clip size, or in an element ID. The default value is 0 0, for the leading
clipping zone in the scrolling direction. When to is an ID, it shall be the ID of a child of

setScroll element is a simplified animateSeroll. Examples are provided in the animateScroll s@ibclause.

d objects. In

bxpressed in
ent has been

bxpressed in
edge of the
the scrolled

object;the scrolled objects-shall be placed such-that the leading-edge of the scrolled o
the leading edge of the clipping rectangle, according to the scrolling direction.
Animatable: no. Inheritable: no.

jects match

direction: this enumeration specifies the scrolling direction: up, down, left, right. For example, “up”

means that the automatic scrolling moves the scrolled objects toward the negative Ys.
value is left.
Animatable: no. Inheritable: no.

The default

begin: this attribute specifies the beginning of the animation, in a similar manner as for the other

animate* elements. The default value is indefinite.
Animatable: no. Inheritable: no.
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6.8.52 LASeR streamSource

6.8.52.1 Semantics

The purpose of streamSource is to first make available at the scene level information about the state of media
chains (e.g. buffering, availability for rendering ...) and secondly to give hints for potential resource
optimization like, for instance, usage of a single hardware decoder, smooth transition during rendering without
silence or black screens, ads display during channel switching.

The ‘streamSource’ element manages a set of streams, it does not actually have any display/rendering
functionality. Instead, it keeps available an up-to-date pixel or audio buffer that can be used, and thus
displayed by one or more video elements. As such, streamSource makes a pixel/audio buffer availaljle to
video/audio glements.

If any of the elements (in the source attribute) in the streamSource element is an audiovisual element
containing bpth audio and video, two buffers (for audio and video respectively) shall be made available for all
elements referring to the streamSource.

In such cas¢g,

e the pixel buffer associated to the streamSource when an audio only stfeam is active will represgnt a
black buffer, the size of which will be defined by the width and height elements. Children df the
streamSource element may define the default buffer in that case.

e the qudio buffer associated to the streamSource when an video only stream is active will render as
silerjce. Children of the streamSource element may define a . default audio clip in that case.

The 'stream$ource’ element is able to trigger events such as th€ availability of the desired stream.

6.8.52.2 Attributes

e sources]is an array of references to stream sources.

e sourcelnldex: is the current active video source. On loading of the scene or when changing the
sourcelndex, the LASeR engine shall gonnect to the session defined by the url corresponding to
sourcelndex, this is sourceli].

e width, he

ight: default pixel buffer size:

e mode: igone of “replace”, “useOld”, “keepOId”, "playList”.

he value “replacé™indicates that the composition buffer associated to the stream should be
mmediately replaced when sourcelndex is changed.

O

o he value “useOld” means that the previous stream will be decoded till the stream pointed by
sourcelndex is ready which means that data will start to be available for composition fofr the
stream-pointed by sourcelndex. This implies that decoding and rendering of the previous stfeam

illL,occur up to the moment at which the first composition buffer is made available.

o Nith “keepOld” the same behavi yideo

stream source is kept open.

o The value “playList” indicates that the different sources will be played in sequence. In this case, it
is possible to append a “repeat” and/or “shuffle” modes such as “playList, repeat, shuffle”. This
modes repeat and shuffle allow respectively to cycle through sources and to shuffle the sources.

6.8.53 LASeR updates

6.8.53.1 Semantics

The LASeR updates element provides a link to a source of scene updates. The value of the xlink:href attribute
defines the location of the updates to be applied to the current scene. The updates element is a timed element
providing stream playback control.
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6.8.53.2 Attributes

All SMIL timing attributes defined in [W3C SVGT12] 16.2.7 are defined for this element, except the "fill"

attribute.

o clipBegin: this attribute is defined in 7.5.1 of [SMIL2]. The value represents a normal play time. The
value of clipBegin is taken into account when the media element is activated. The play time of some
streams cannot be controlled, and under these circumstances, this attribute has no effect. This
attribute is not animatable and not inheritable.

e clipEnd: this attribute is defined in 7.5.1 of [SMIL2]. The value represents a normal play time. The
play time of some streams cannot be controlled, and under these circumstances, this attribute has no

6.9 Summary of possible attributes per element

effect. This attribute is not animatable and not inheritable.

4 xlink:href: this attribute specifies the location of the stream of updates. In the absence of|this attribute,
this element does not have any effect. This attribute is not animatable and not inheritable.

4 security: this attribute controls the type of allowed updates in the referenced stream. The referenced
stream may contain a complete scene (for example, LASeR starting with a NewScene command) or a
scene segment (for example, LASeR starting with any other. command than NgewScene or
RefreshScene). Allowed values for the security attribute are any;_complete or segment. The value any
does not restrict the type of updates in the referenced stream: this is the default valug¢. The value
complete restricts the updates in the referenced stream to.be a complete scene: the clrrent scene
may be discarded upon activation of the hyperlink. The ‘value segment restricts the ugdates in the
referenced stream to be a scene segment: any command replacing or refreshing the entire scene (for
example LASeR NewScene/RefreshScene) shall bédignored. This attribute is not animatable and not
inheritable.

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

4 flow: this attribute controls the behavior of the referenced stream of updates. Allowedl values are
parent and new. The name of thevattribute refers to the “flow of information”, which comprises
incoming commands and media. Thé value parent means that the referenced stream shall replace the
flow of information from which.this a element originated. The value new means that the referenced
stream shall be processed in‘parallel with existing flows of information. Note — the LASeR engine may
manage transport connections according to this information. This attribute is not animatpble and not
inheritable.

Notelon 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 futufe extension.

This ftablecan be regenerated from the validation schema which is normative.

Table 7 — Summary of possible attributes per element

Element Attributes
name
audio-level color color-rendering display display-align externalResourcesRequired fill fill-opacity
fill-rule nav-right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-right nav-
down-left nav-left focusable font-family font-size font-style font-variant font-weight image-
rendering line-increment Isr:rotation Isr:scale Isr:translation pointer-events requiredExtensions
a 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
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Table 7 (continued)

Element name

Attributes

animate

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

animateColor

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

accumulate additive attributeName begin by calcMode class dur enabled end fill from id

animateMqtion

keyPoints keySplines keyTimes max min path repeatCount repeatDur restart rotate tp
values xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlink:type
xml:base xml:lang xml:space

Isr:animate$croll

id class xml:base xml:lang xml:space xlink:href xlink:title xlink:type xlink:role~xlink:ardrole
xlink:actuate xlink:show by from to delayAtStart delayAtEnd speed direction begin dur
end fill restart repeatCount repeatDur

animateTransform

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

animatign

id class xml:base xml:lang xml:space requiredFeatures requiredExtensions
systemLanguage requiredFormats requiredFonts audio-level display image-rendering
pointer-events shape-rendering text-rendering viewport-fill viewport-fill-opacity visibility
Isr:rotation Isr:scale Isr:translation transform xlink:href xlink:title xlink:type xlink:role
xlink:arcrole xlink:actuate xlink:show 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 fill focushiglight idth
height x y externalResourcesRequired begin end dur min max restart repeatCount
repeatDur syncBehavior syncTolerance syncMaster pereserveAspectRatio type
Isr:syncReference Isr:clipBegin Isr:clipEnd initialVisibility

audio

audio-level begin class dur end externalResourcesRequired id Isr:syncReference
repeatCount repeatDur requiredExtensions requiredFeatures requiredFormats

syncBehavior syncTolerance.systemLanguage type xlink:actuate xlink:arcrole xlink:Href
xlink:role xlink:show xlink:itle xlink:type xml:base xml:lang xml:space type

circle

audio-level class colar color-rendering cx cy display display-align fill fill-opacity fill-rul
nav-right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-right
nav-down-left nay-left focusable font-family font-size font-style font-weight font-variant id
image-rendering line-increment Isr:rotation Isr:scale Isr:translation pointer-events r
requiredExtensions requiredFeatures requiredFormats shape-rendering solid-color splid-
opacity stop*color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-line¢ap

stroke-linejoin stroke-miterlimit stroke-opacity stroke-width systemLanguage text-anghor
textrendering transform vector-effect viewport-fill viewport-fill-opacity visibility xml:bgdse

xmllang xml:space

W

Isr:conditignal

id-class begin enabled externalResourcesRequired xlink:href xlink:title xlink:type
xlink:role xlink:arcrole xlink:actuate xlink:show xml:base xml:lang xml:space

Isr:cursorManhagér

id class xml:base xml:lang xml:space xlink:href xlink:title xlink:type xlink:role xlink:ardrole

Ll Ll L
Alll Ir\.dbtudtU AlITTIR.SITUW Ay

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

defs stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-
opacity stroke-width text-anchor text-rendering vector-effect viewport-fill viewport-fill-
opacity visibility xml:base xml:lang xml:space

desc class id xml:base xml:lang xml:space
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Table 7 (continued)

Element name

Attributes

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-wei

ght 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

font

id class xml:base xml:lang xml:space externalResourcesRequired horiz-adv-x
X

horiz-origin-

font-face

id class xml:base xml:lang xml:space accent-height alphabetic ascent bbox c3
descent externalResourcesRequired font-family font-stretch font-style-font-var
weight hanging ideographic mathematical overline-position overline-thickness
slope stemh stemv strikethrough-position strikethrough-thickness underline-pg
underline-thickness unicode-range units-per-em widths x-height

p-height

ant font-

panose-1
sition

font-face-src

id class xml:base xml:lang xml:space

fopt-face-uri

id class xml:base xml:lang xml:space externalResourcesRequired xlink:href xI
xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show

nk:title

foreignObject

audio-level class color color-rendering display display-align externalResources
fill-opacity fill-rule nav-right nav-next nav-up nav=up-right nav-up-left nav-prev

nav-down-right nav-down-left nav-left focusable font-family font-size font-style
font-weight height id image-rendering line-increment pointer-events requiredE
requiredFeatures requiredFormats shapesrendering solid-color solid-opacity st
stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-li
stroke-miterlimit stroke-opacity stroke-width systemLanguage text-anchor text
vector-effect viewport-fill viewportfill-opacity visibility width x xml:base xml:lan

y

Required fill
hav-down
font-variant
ktensions
lop-color
nejoin
rendering

g xml:space

id class xml:base xml:lang xml:space audio-level color color-rendering display
align fill fill-opacity fill-rule:font-family font-size font-style text-decoration font-w
variant image-rendering-line-increment pointer-events shape-rendering solid-c|
opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset strol
stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rern
viewport-fill viewport-fill-opacity vector-effect visibility Isr:rotation Isr:scale Isr:tr
transform requiredFeatures requiredExtensions systemLanguage requiredFor
requiredFonts nav-right nav-next nav-up nav-up-right nav-up-left nav-prev nayv
down=right nav-down-left nav-left focusable focusHighlight externalResources

display-
eight font-
plor solid-
e-linecap
dering
anslation
mats

+down nav-
Required

glyph

id-class xml:base xml:lang xml:space arabic-form d glyph-name horiz-adv-x la
externalResourceRequired xlink:href xlink:title xlink:type xlink:role xlink:arcrole
xlink:actuate xlink:show

hg unicode

hkern

id class xml:base xml:lang xml:space g1 g2 k u1 u2

class display externalResourcesRequired nav-right nav-next nav-up nav-up-ri
left nav-prev nav-down nav-down-right nav-down-left nav-left focusable height

yht nav-up-
id

Isr:rotation Isr:scale Isr:translation opacity pointer-events requiredExtensions

fmage

: T & : Tl 4 4 ! 4 £ 4 £ ool
IEeyuimreurcadics TSyuircur-ulTTials SysSICTiTLaligyuayc U arrstulrtim rartsiurTtimtoert

ior 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 preserveAspectRatio viewport-fill viewport-

fill-opacity

line

audio-level class color color-rendering display display-align fill fill-opacity fill-ru

le 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 y1 y2

X1 x2
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Table 7 (continued)

Element name Attributes

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

linearGradient

ev:listener id enabled event handler observer phase propagate defaultAction target

metadata class id xml:base xml:lang xml:space

missing-glyph id class xml:base xml:lang xml:space d horiz-adv x

class id xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlink:type

mpath xml:base xml:lang xml:space

audio-level class color color-rendering d display display-align fill fill-opacity fill-rule’nav
right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-downsright 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 pathkéngth pointer-
path events requiredExtensions requiredFeatures requiredFormats shapeirendering solid-golor
solid-opacity stop-color stop-opacity stroke stroke-dasharray stroke*dashoffset stroke
linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-wjdth systemLanguage tgxt-
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-rjght
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 fontvariant font-weight id image-
rendering line-increment Isr:rotation Isr:scale Isrtranslation pointer-events points

polygon requiredExtensions requiredFeatures requiredFormats shape-rendering solid-color sofid-
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-effectwiewport-fill viewport-fill-opacity visibility xml:bade
xml:lang xml:space

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

polyline requiredExtensions requiredFeatures requiredFormats shape-rendering solid-color sofid-
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:bade
xml:lang xml:space

audio-levelclass color color-rendering cx cy display display-align fill fill-opacity fill-rule
font-family font-size font-style font-variant font-weight gradient-units id image-rendering
linezincrement pointer-events r shape-rendering solid-color solid-opacity stop-color stqp-
opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke
miterlimit stroke-opacity stroke-width text-anchor text-rendering vector-effect viewportifill
viewport-fill-opacity visibility xml:base xml:lang xml:space

radialGradient

audiortevetcltasscotorcotor=ret |dc|i||g dibpiay u'ibpiay-aiigll fitt fi“-upabity fit=ratemav=t ght
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 Isr:rotation Isr:scale Isr:translation pointer-events

rect 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
width x xml:base xml:lang xml:space y
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Table 7 (continued)

Element name

Attributes

Isr:rectClip

id class xml:base xml:lang xml:space audio-level color color-rendering display display-align
fill fill-opacity fill-rule font-family font-size font-style text-decoration font-weight font-variant
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 stroke-opacity stroke-width text-anchor text-rendering viewport-fill
viewport-fill-opacity vector-effect visibility Isr:rotation Isr:scale Isr:translation transform
requiredFeatures requiredExtensions systemLanguage requiredFormats requiredFonts
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 focusHighlight externalResourcesRequired size width height x

y

script

begin class enabled externalResourcesRequired id type xlink:actuate xlinkcaren
xlink:href xlink:role xlink:show xlink:title xlink:type xml:base xml:lang xmlispace

ole
type

:selector

id class xml:base xml:lang xml:space audio-level color color-rendering-display
fill fill-opacity fill-rule font-family font-size font-style text-decoration font-weight
image-rendering line-increment pointer-events shape-rendering-sélid-color soli
stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-lineca
linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering

isplay-align
nt-variant

-opacity
b stroke-
iewport-fill

viewport-fill-opacity vector-effect visibility Isr:rotation Isr;scale Isr:translation trapsform

requiredFeatures requiredExtensions systemLanguage’ requiredFormats requir
nav-right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-dow|
down-left nav-left focusable focusHighlight externalResourcesRequired choice

edFonts
n-right nav-

set

attributeName begin class dur enabled end fill id-max min repeatCount repeatQ
xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlink:type xm
xml:lang xml:space

ur restart to
:base

Isr]

setScroll

id class xml:base xml:lang xml:space/begin increment to direction xlink:actuate
xlink:href xlink:role xlink:show xlinkstitle xlink:type

xlink:arcrole

Isr:si

mpleLayout

id class xml:base xml:lang xml:space audio-level color color-rendering display gdlisplay-align

fill fill-opacity fill-rule font-familyfont-size font-style text-decoration font-weight f

pnt-variant

image-rendering line-increment pointer-events shape-rendering solid-color solig-opacity

stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-lineca
linejoin stroke-miterlimit:stroke-opacity stroke-width text-anchor text-rendering

b stroke-
iewport-fill

viewport-fill-opacity vector-effect visibility Isr:rotation Isr:scale Isr:translation trapsform

requiredFeatures requiredExtensions systemLanguage requiredFormats requir
nav-right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-dow|
down-left nav:left focusable focusHighlight externalResourcesRequired size

edFonts
n-right nav-

stop

audio-level class color color-rendering display display-align fill fill-opacity fill-rul

e font-family

font-size font-style font-variant font-weight id image-rendering line-increment offfset pointer-

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

stroke-
e-opacity
acity

stre

amSource

id class xml:base xml:lang xml:space sources sourcelndex width height mode

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

splay-align
font-variant

svg

£ 4+ et o aralat ol 2l + L + 4 1 | LD\ el ot
TUTTEWCTUTTUT eIy o U mmaye=I e Ui g eI ThTCT U PId yUAURNUTUTT PUTTTIICT =TV

preserveAspectRatio shape-rendering snapshotTime solid-color solid-opacity s

nts
top-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
opacity visibility width xml:base xml:lang xml:space zoomAndPan

viewport-fill-
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Table 7 (continued)

Element name

Attributes

switch

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 sol

id-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 color color-rendering display display-align editable fill fill-opacity fill-rule nav-right

text

nav-next nav-up nav-up-right nav-up-lett nav-prev nav-down nav-down-right nav-down
left focusable font-family font-size font-style font-variant font-weight image-rendering'i
increment Isr:rotation Isr:scale Isr:translation pointer-events requiredExtensions

requiredFeatures requiredFormats rotate shape-rendering solid-color solid-opacity sto

Heft nav-
he-

b-color

stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin sfroke-

miterlimit stroke-opacity stroke-width systemLanguage text-anchor text-rendering trans
vector-effect viewport-fill viewport-fill-opacity visibility x y

form

title

class id xml:base xml:lang xml:space

tspan

audio-level class color color-rendering display display-align fill fill-opacity fill-rule nav-ri
next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-right nav-down-left
focusable font-family font-size font-style font-variant font-weight id image-rendering ling
increment pointer-events requiredExtensions requiredFeatures requiredFormats shaps
rendering solid-color solid-opacity stop-color stop-opacity stroke stroke-dasharray stro
dashoffset stroke-linecap stroke-linejoin stroke-mijtetlimit stroke-opacity stroke-width

systemLanguage text-anchor text-rendering vectar-effect viewport-fill viewport-fill-opag
visibility xml:base xml:lang xml:space

ght nav-
nav-left

D,

L

e_

ity

use

audio-level class color color-rendering display'display-align externalResourcesRequire
opacity fill-rule nav-right nav-next nav-up:nav-up-right nav-up-left nav-prev nav-down n
right nav-down-left nav-left focusable font-family font-size font-style font-variant font-wsg
image-rendering line-increment Isr:rotation Isr:scale Isr:translation overflow pointer-evg
requiredExtensions requiredFeatures requiredFormats shape-rendering solid-color sol
stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke
stroke-miterlimit stroke-opacity stroke-width systemLanguage text-anchor text-renderin
transform vector-effect viewport-fill viewport-fill-opacity visibility x xlink:actuate xlink:arg
xlink:href xlink:role xlinkishow xlink:title xlink:type xml:base xml:lang xml:space y

d fill fill-
av-down-
pight id
nts
d-opacity
-linejoin
g
role

updates

externalResourcesRequired requiredExtensions requiredFeatures requiredFormats
systemLanguage xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlir
begin class duriend id Isr:syncReference repeatCount repeatDur syncBehavior syncTq
type xml:base) xml:lang xml:space clipBegin clipEnd security flow

k:type
lerance

video

audio-levelbegin display dur end externalResourcesRequired fullscreen nav-right nav-
up nav-up-right nav-up-left nav-prev nav-down nav-down-right nav-down-left nav-left fq
heightisr:rotation Isr:scale Isr:syncReference Isr:translation overlay pointer-events rep
repeatDur requiredExtensions requiredFeatures requiredFormats syncBehavior syncT
systemLanguage transform transformBehavior type visibility width x xlink:actuate xlink
xlink:href xlink:role xlink:show xlink:title xlink:type y type

next nav-
cusable
patCount
blerance
arcrole

6.10 Additions to the uDOM API

6.10.1 Parsing of an encoded XML element

6.10.1.1 Syntax

Node parselLASeRBinaryElement (in sequence<octet> data, in Document contextDoc) ;
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Given a chunk of binary data and a Document object, parse the binary data as a LASeR element and return a
Node representing it. If the binary data is not well-formed, this method must return a null value.

The format of the sequence<octet> data parameter is: one LASeRHeader followed by a byte-aligned encoded
object of class updatable_elements as defined in clause 12.

6.10.2 Trait access extensions

The { > extensions.
Attripute | Trait Getter Trait Setter Def.Val. | Description
fullsgreen getTraitNS[true | setTraitNS[true | false Available on <yideo> @and <svg>
false] false] elements
X getFloatTraitNS setFloatTraitNS 0.0f Origin x of the(srectClip>
y getFloatTraitNS setFloatTraitNS 0.0f Origin y of the)<rectClip>
width getFloatTraitNS setFloatTraitNS 0.0f Width of the clipping region defined by
<rectClip>
heigit getFloatTraitNS setFloatTraitNS 0.0f Height’of the clipping region defined by
<rectClip>
6.10J3 Description of getFloatTraitNS and setFloatTraitNS methods
float|getFloatTraitNS(in DOMString namespaceURI, in DOMString name) raises(DOMException);
Same as getFloatTrait, but for namespaced traits. Parameter name must be a non-qualified trait
name, i.e. without prefix.
Parameters:
namespaceURI - the namespaceURI of the trait to retrieve.
name - the name of the trait toretrieve.
Return value:
the trait value as<loat.
Excéptions:
DOMEx€&eption - with error code NOT_SUPPORTED_ERR if the requested trait is not $upported on
this €lement or null.
DOMException - with error code TYPE_MISMATCH_ERR if requested trait's computed yalue cannot
be converted to a float.
void setFloatTraitNS(in DOMString namespaceURI, in DOMString name, in float value)

raises(DOMException);

Same as setFloatTrait, but for namespaced traits. Parameter name must be a non-qualified trait

name, i.e. without prefix.

Parameters:

namespaceURI - the namespaceURI of the trait to be set.
name - the name of the trait to be set.
value - the value of the trait to be set as float.
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Exceptions:

DOMException - with error code NOT_SUPPORTED_ERR if the requested trait is not supported on

this element or null.
DOMException - with error code TYPE_MISMATCH_ERR if the requested trait's value cannot be

specified as a float (for e.g. NaN).
DOMException - with error code INVALID_ACCESS_ERR if the input value is an invalid value for the

given trait or null.

7 Simpl& Aggregation Format (SAF)

7.1 Overview

The Simple
composed 0
font, metada
multiplexing

To efficiently

carried is d¢fined as a SAF Access Unit (SAF AU), encapsulated into-a basic entity for synchroniz
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The SAF Packet consists of a SAF packet header and a SAF packet payload. The SAF packet header carries

the coded re

presentation of the time stamps and associated information.

Here is a presentation of the architecture of the SAF Packet in Figure 10.
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Figure 10 (continued)
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Figure 10 — SAF Packet architecture
7.3.1 Syntpx
class SAF| Packet {
SAF _PgcketHeader' packetHeader;
byte[dacketHeader.accessUnitLength] packetPayload;
}

7.3.2 Semantics

packetHeader - a SAF_PacketHeader element as specified in 7.4.

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

7.41 Syntax

class SAF _PacketHeader {
bit (1) randomAccessPointFlag;
bit(15) sequenceNumber;
const bit(l) presenceOfDTS =
const bit(l) presenceOfCTS =
bit(30) compositionTimeStamp;
uint (16) accessUnitLength;

0/
1;

7.4.2 Semantics

seqgyenceNumber - if present, successive packets shall either have the same 'sequence nymber or the
valug be continuously incremented as a modulo counter. Note — when two pagkets have the same sequence
numler, one can be ignored. Sequence numbers are incremented per SAF packet.

randomAccessPointFlag — when set to one indicates that random adegess to the content of this elementary
stregm is possible here. For SAF packets of type TransientStreamHeader, NonTransientStregmHeader or
RempteStreamHeader, the value of this flag shall be ignored.

compositionTimeStamp — is a composition time stamp.

For $AF packets of type AccessUnit, the composition. time tc of the first composition unit resulfjng from this
packgt is reconstructed from this composition time stamp according to the formula:

tc = (compositionTimeStamp/timé&StampResolution + k*2*%/timeStampResolution)

wherge k is the number of times that the compositionTimeStamp counter has wrapped around.|The value of
this fleld from two different packets may)be same, if their streamIDs are different.

For $treams which would requite”a different decoding time stamp and composition time stafnp, such as
MPEG-4 Part 10 (AVC) streams, the packets shall be provided in decoding order with composition time
stamfps, which means that'time stamps may not be monotonically growing.

For $AF packets of type cacheUnit, this field specifies the validity period in second. In this case, the value 0 is
resefved and the«alie Ox3FFFFFFF means that the Cache Unit never expires.

For $AF packets of type TransientStreamHeader, NonTransientStreamHeader or RemoteStreanjHeader, this
field ppecifies when the packet shall be processed.

TraonciantStragnallac Ao r
Ao Tinutrcartim 1ioautcl T LA AV

already in use are received, they shall be ignored by the termina

ol H +O 4 Ll A Al (X} Ll = ol
Whehr—FransientStreamHeader—Not StreamHeader—using—a stream D

—

accessUnitLength — is the length in bytes of the SAF access unit conveyed in the SAF packet. The value
of this field shall be at least 2. Value 1 is reserved for future ISO use. Value 0 signals that the payload of this
SAF Packet is a SAF extended AU, as specified in 7.12.

7.5 SAF Access Unit

A SAF Access Unit consists of a two-byte header (SAF Header) and a byte-aligned payload (SAF Payload).
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7.5.1 Syntax

class safAU {

bit(4) accessUnitType;

bit(l2) streamID;

byte (8) [packetHeader.accessUnitLength-2] payload;
}

7.5.2 Semantics

accessUnifType — an Indication about the type of the payload. Detalled values of accessUNitType and the
data corresppnding to each type are defined in Table 8.

Table 8 — accessUnitType values and corresponding data in the payload

Valde Type of access unit payload Data in payload O
0x0p Reserved -
oxoft TransientStreamHeader A SimpleDecoderConfigDescriptor
0x0p NonTransientStreamHeader A SimpleDecoderConfigD€escriptor
0x0B EndofStream (no data)
Oxo¢ AccessUnit An Access Unit
0x0p EndOfSAFSession (no data)
0x0p CacheUnit A cache object
0xoy RemoteStreamHeader An url and a:SimpleDecoderConfigDescriptor
0x0B GroupDescriptor -
0x0p FirstFragmentUnit The first Fragment of an Access Unit
Ox0A FragmentUnit A Fragment of an Access Unit (not the first
fragment)
0x0B SAFConfiguration A safConfiguration object
0x0C StopCache -
0x0D ~ OxOF | Reserved -

streamID [ the reference of the media stream this AU belongs to. This identifier is local to the current{ SAF
session.

payload -|the data part of-the access unit. The size of the payload is signalled by the accessUnitLg¢ngth
field in the packet header.as-specified in 7.4. The type of data in this field is varied by accessUnitType as
defined in Table 8.

For values of safag+accessUnitType that refer to TransientStreamHeader and NonTransientStreamHepder,
the payload|shall.convey a SimpleDecoderConfigDescriptor whose syntax and semantics is specified in 1.6.

A TransientStreamHeader shall be used to indicate that the stream shall be used once and by only one media
element. Continuous media should be marked as transient.

NOTE Implementations may optimize the resources for a stream using TransientStreamHeader as soon
as no more media element references the stream.

For values of safaAU.accessUnitType that refer to LASeR access unit or cache unit, the payload shall
convey a access unit or cache unit which syntax and semantics are specified in this clause.

For values of safau.accessUnitType that refer to an access unit, the payload shall convey an access unit
for specific media whose syntax and semantics is opaque to this standard.
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7.6 SimpleDecoderConfigDescriptor

7.6.1 Syntax

class SimpleDecoderConfigDescriptor {

bit(8) objectTypelIndication;

bit(8) streamType;

bit(24) timeStampResolution;

bit(16) bufferSizeDB;

if (streamType == 0xXFF && objectTypelIndication == 0xFF) {
bit(16) mimeTypeLength;
byte mimeType [mimeTypeLength] ;

SimpleDecoderSpecificInfo decSpecificInfo[0 .. 1];

7.6.2 Semantics

The |SimpleDecoderConfigbDescriptor provides information about the decoder type and jthe required
decoder resources needed for the associated media stream. This is’eeded at the receiving terminal to
detefmine whether it is able to decode the media stream. A stream type identifies the category gf the stream
whilg the optional decoder specific information descriptor contains(stream specific information for|the set up of
the decoder in a stream specific format that is opaque to this layer.

objgctTypeIndication — an indication of the object ar scene description type that needs to e supported
by the decoder for this elementary stream as per the table on objectTypelndication of ISO/IEC 14#496-1. ISO-
defined as well as registered object type indications can be found at www.mp4ra.org, web site of [the MPEG-4
Registration Authority.

strgamType — 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.
dec3pecificInfo[] —an array.of zero or one decoder specific information classes as specified in 7.7.
mimgTypelLength — 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.

timg¢StampResolution — is the resolution of the time stamps in clock ticks per second.

7.7 TimpleDecoderSpecificInfo

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 streamType
and objectTypeIndication.

For values of objectTypeIndication that refer to streams complying with media standard the syntax and
semantics of decoder specific information is defined in each standard.

For values of objectTypeIndication that refer to streams complying with LASeR scene description, the
decoder specific information shall carry a LASeR header as defined in 6.6.

© ISO/IEC 2008 — Al rights reserved 59



http://www.mp4ra.org/
https://iecnorm.com/api/?name=47d36a7b806052ea2618f6fb7af6fad2

ISO/IEC 14496-20:2008(E)

7.8 RemoteStreamHeader

7.8.1 Syntax

class RemoteStreamHeader {

bit(8) objectTypelIndication;

bit (8) streamType;

bit(24) timeStampResolution;

bit(16) bufferSizeDB;

1f (streamType == O0XFF && objectTypeIndication == 0xFF) {
bit(16) mimeTypeLength;
byte| mimeType [mimeTypeLength] ;

}
bit(1¢) urlLength;

byte drl[urlLength];

SimplgDecoderSpecificInfo decSpecificInfo[0 .. 1];

7.8.2 Semantics

The RemotdStreamHeader appears as payload of all SAF Access Units whose safAU.accessUnit[ype
value is 0x07. The RemoteStreamHeader is a simple extension of the
SimpleDecpderConfigDescriptor, with the addition of an url.

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

streamTypg — 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.

urlLengthl|-is the size of the url in byte.

url —is a U[TF-8 string carrying the url'ef.the media access units.

decSpeciflicInfo[] — an array.ef zero or one decoder specific information classes as specified in 7.7
mimeTypeLength — an unsighed integer indicating the size of mimeType in bytes.

mimeType - conveys the MIME Type of the stream as defined in [RFC 2045] encoded in UTF-8.

timeStampReSoTution — is the resolution of the time stamps in clock ticks per second.

7.9 Cache unit

A cache object is the payload of a cacheUnit packet and conveys a url and data. If a terminal requests a url,
and a cache unit matching the requested url is already present in the terminal, then the terminal may directly
load the corresponding data, without requesting the data referred to by this url from the server. A cache unit
can be permanent and stored in memory as soon as it is retrieved. A cache object is not expired during the
period defined by its receiving time and its receiving time plus the time specified in the
compositionTimeStamp field of packet header expressed in seconds. After the end time, the cache object
is expired and its content cannot be executed. The streamID field of the SAF Packet is ignored for a cacheUnit.
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7.9.1 Syntax

class cacheUnit |

bit (1) replace;

bit (1) permanent;

bit(6) reserved = 0;

unit (16) urlLength;

byte (urlLength) url;

byte[packetHeader.accessUnitLength-urlLength-5] payload; // 5 1is 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.

pernqanent - if true, the cacheUnit shall be kept, if the terminal has enough fesources, after the end of the
application for a duration stored in the compositionTimeStamp of this SAF Packet.

urlllength - an unsigned integer indicating the size of url in bytes.

url |- the url of the presentation conveyed in a payload. Fhis url shall not include a protocpl. Example:
“‘www.acme.com/service/bar.jpg”

payload - the data, in a format opaque to this $pecification. The size of this field is signaled by the
accgssUnitLength field in SAF packet header.

7.10 EndOfStream

The £ndOfStream unit signals the end of\an elementary stream defined in this SAF session. Onge this unit is
received, all further SAF Packets for {his stream shall be ignored.

An glementary stream is defined in the SAF session upon reception of a StreamHgader or a
RempteStreamHeader unit, and until an endOfStream unit is received.

7.11] EndOfSAFSession

The endOfSAFSession unit signals the end of the SAF session. Once this unit is received, all SAF Packets for
this gession shall"be ignored. When a SAFSession is closed (either by EndOfSAFSession, of by other means),
all unused media stream originated from this SAF session may be discarded.

We gall.an unused media stream a stream that has no elements in the scene tree that reference the streamID

of this-media-stream—For-efficiency-the-content-of <lsrconditional>shall-not-be-taken-into-acceudnt regarding

stream|D references.

When a SAF Session is closed (either by EndOfSAFSession, or by other means), all streams that have a
String streamID shall not be discarded.
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7.12 GroupingDescriptor

7.12.1 Syntax

class groupingDescriptor {
bit (8) number of_elements;
for (int i=0 ; i<number of element ; i++) {
bit(12) streamID;
}
}

7.12.2 Semantics
number_of_glements - humber of elements in this group
streamID -|a streamID of elementary stream grouped into a single decoder

This descriptor signals grouping of elementary streams to use more than one deceder buffers for a gingle
decoder to improve switching behaviours between the elementary streams in the same group. The terminal
shall continjously receive elementary streams referred by this descriptor andill the decoding bufferg. No
more than g@ne stream referred by this descriptor shall be decoded at the\same time. This may reguire
allocation offmore than one decoding buffer for a single decoder. Note: &Vhén this descriptor is used, [even
though the decoder buffers are not connected to the decoder, the AW is removed from the decoder huffer
when the D[S is arrived.

7.13 SAF ¢onfiguration

7.13.1 Syntax

class saffonfiguration {
bit (1) gdd;
bit (1) pacheThisSession;
bit (1) hasMainStreamID;
bit (1) hasStreamDependencies;

if (add| == 0 && hasMainStneamID == 1) {
bit|(12) mainStreamID;
} else |f

bit(4) reserved = 0@;
}
if (haspPtreamDependencies) {

uint ([[6) sd_count;

for (fint i.= 0; 1 < sd_count; i++) {
bit«(1l2) streamID;
bit¢12) dependsOnStreamID;

}
}
// globalStreamTable: external or internal global streamID references
uint (8) count;
for (int i = 0; 1 < count; 1i++) {

bit(12) localStreamIdForThisGloball[[i]];

bit(12) globalNameLength;

byte[globalNameLength] globalName[[i]];
}
if (cacheThisSession == 1) {

bit (1) permanent;

bit(31) validity;

unit (16) urlLength;
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}

byte (urlLength) cacheURL;

bytelaccessUnitLength - sizeof (previous elements)] extensionData;

}

7.13.

2 Semantics

add - if set to 1, this packet defines an addition to the previous SAF Configuration. If set to 0, the current
global stream table is reset and the global stream table defined in this packet becomes the current global
stream table. Existing stream dependencies shall not be re-assigned, either when appending a new

confi

cach

arrival of a stopCache instruction, nothing is stored in cache.

pery

the application for a duration stored in the validity field.

vali

urll

the d
cach

cach

mair
spec

strd
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locd

globalName.

glol
Sess

7.14) Stop_cache

guration or when redefining it.

leThisSession - if set, the current session should be cached. If the connection s close

anent - if true, the cached session shall be kept, if the terminal has enough'yesources, aft

dity - the validity period of this cached session expressed in seconds

ength - if non-zero, the cacheURL field contains a string of’lerigth urlLengthwhich is the U
urrent session should be cached. If zero, the original URL “of the current session should
ng. Note: the presence of a URL should be the exception.

leURL — the URL to be used for the caching of this.,session.

|IStreamID - in cases where there are multiple scene streams, the mainstreamed allows
fy which is the main stream. In the absence of a SAF Configuration packet, the main stream

amID - stream ID for which a coding’dependency is being specified.
ndsOnStreamID -ID of the stream upon which the specified stream is dependent.

1StreamIdForThisGlebal - defines the number used as stream ID for the stream wh

alName - defines the name of the global stream, which is the identifier used for reference
on boundaries.

d before the

er the end of

UJRL at which
be used for

he author to
ID is 0.

ose name is

across SAF

7.14

1\ Syntax

class stopCache {

}

7.14.

2 Semantics

When this packet arrives, any caching of the current session ends.
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7.15 SAF Extended Access Unit

7.15.1 Syntax

class safXAU {
bit(4) accessUnitType;

bit(12)
bit(16)
byte(8)

streamID;
payloadLength;
[payloadLength] payload;

7.15.2 Semantics

The value a
accessUni
streamID

payload -
type of data

fcessUnitLength in SAF Packets containing Extended Access Units shall be 0¢
cType - the semantic is the same as in 7.5.2.
- the semantic is the same as in 7.5.2.

the data part of the access unit. The size of the payload is signalled in payloadlLength
n this field is varied by accessUnitType as defined in Table-8and in 7.5.2.

7.16 SAF fiirst fragment unit

The first frag
zero.

ment unit is a specialized SAF Extended Access.Unit. accessUnitLength of this packet mu

7.16.1 Syntpx

The

st be

class saf
bit(4)
bit(12)
bit(16)
bit(4)
bit(4)
bit(32)
byte(8)

FFU {

hccessUnitType;

streamID;

payloadLength;
rarriedAccessUnitTypé;
reserved;
totalLengthOfAcecéssUnit;
[payloadLength=5] payload;

7.16.2 Semantics

accessUni

==} +h 1 £ Ll fialdl ball ()
CLYypT = Uic vdadiutc Ul Ulio TiICiu oriain vG v

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

carriedAccessUnitType - an indication about the type of the access unit whose fragment is carried in
the payload. Detailed values of accessUnitType and the data corresponding to each type are defined in

Table 8.

totalLengthOfAccessUnit - the length of the access unit, which shall be equal to the accumulated

length of the
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payload - the data part of the access unit. The size of the payload is signalled by the payloadLength
field in the packet header as specified in 7.4.

7.17 SAF fragment unit
The fragment unit is a specialized SAF Extended Access Unit. accessUnitLength of this packet shall be zero.

7.17.1 Syntax

class safFU {
brt { 4/‘ eSS tT_yyc:,
blt(12) streamID;
blt(16) payloadLength;
blt(8) fragmentSegNum;
byte (8) [payloadLength-1] payload;

}

71712 Semantics

accéssUnitType - the value of this field shall be 10

streamID - sameasin 7.5.2.

payloadLength - the length of the data part of the access unit.
fragmentSegNum - the fragment sequence number.on 8 bits, possibly wrapping.

payload - the data part of the access unit. The size of the payload is signalled by the payloadLength
field jn the packet header as specified in 7.4.

8 Profiles

8.1 Qverview

The LLASeR profiles are defined in the SceneGraph dimension of MPEG-4 Systems profiles. The purpose of
LAS¢R mini is to allow very constrained implementations of LASeR, including J2ME implemerjtations. One
specffic feature of miniis that the implementation does not need to implement 2 trees, one DOM [ree and one
composition tree,«or otherwise keep the memory of the decoded value for each attribute.

8.2 LASeR mini

8.2.1 “Applications

Rich-media 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 | pinned270”.

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

© ISO/IEC 2008 — Al rights reserved 65



https://iecnorm.com/api/?name=47d36a7b806052ea2618f6fb7af6fad2

ISO/IEC 14496-20:2008(E)

8.2.2.2

stroking

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

The attributes stroke-miterlimit, stroke-dasharray and stroke-dashoffset are forbidden.

8.2.2.3

inheritance

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

NOTE

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

pointer-events is only allowed on the root svg.

8.2.2.4

For element:
apply:

the
the
eithd

Any content

conformant. | Authors shall make sure that, when deleting>an animation or replacing an xlink:href,
previously ahimated value is made irrelevant by any appropriate mean (e.g. deletion of the target eler
replacement|of the animated value, etc.)

8.2.2.5 xlink and xml

Attributes xml:base, xml:lang, xml:space, *xlink:title, xlink:type, xlink:role, xlink:arcrole, xlink:actuate
xlink:show afe forbidden.

8.22.6 LASeR commands

color-render
Update of at
accl

max
xlink

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

amimation

5 set, animate, animateColor, animateTransform and animateMotion, the following restrig

alue of the attribute fill is restricted to “freeze”,
alue of the attribute additive is restricted to “replace”,
r attribute from or values must be specified.

requiring the restoration of a DOM value of an “attribute after it has been animated ig

ng, shape-rendering) text-rendering, image-rendering are not updatable in this profile.
ributes from<timed elements are restricted in the following manner:

mulateadditive, attributeName, by, calcMode, dur, fill, from, id, keyPoints, keySplines, keyT|
min, path, repeatCount, repeatDur, restart, to, values, xlink:actuate, xlink:arcrole, xlink:href,

tions

non
any
nent,

and

imes,

:role; xlink:show, xlink:title, xlink:type, xml:base cannot be updated

begi
8.2.2.7

uDOM is not

8.2.2.8

ol Lol + pu | | N N | | aatacdl
I, U, LhipoTynTariu LT Tidu1iay v upualcu

uDOM

included.

Navigation

The events focusin and focusout are not supported. The attribute focusable, focusHighlight and nav-* are not

supported.
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8.229 text
The attributes x and y of text can only take single values, not lists of coordinates.
The attribute xml:space is mandatory with value “preserve” on text and tspan.

The possible children for text are restricted to: tspan.

8.2.2.10 Units

Only % and px are allowed as length units.

8.2.211 transform

The ref() construct is not allowed in transform attribute values.
8.2.2.12 System Paint Servers

Systém paint servers are not included.

8.2.213 Events

The following events are allowed: activate, mousedown, mouseup; mouseover, mouseout, mousemove, load,
beginEvent, endEvent, repeatEvent, textinput, accessKey(keyCode), longAccessKey(keyCode), |pause, play,
executionTime.

8.2.214 SMIL hyperlinking
Hyparlinks to an element, whether timed or not, aré' not allowed.

8.2.2.15 use

The xlink:href attribute of the use element is restricted to designating the ID of an element of the qurrent scene.
Morg complex URLs are not includegd.

8.2.3 Comparison with existing profiles and object types
This is a subset of LASeR Core.
8.2.4 Profile definition

Tabl¢ 9 defines the allowed elements in the profile and the list of their possible attributes, possibly with
restrictions,

Table 9 — Allowed elements and their possible attributes in LASeR mini

Element name Attributes
a id display transform xlink:href
animate id Isr:enabled begin end dur repeatCount repeatDur restart="always” attributeName fill="freeze” to xlink:href(no
replace) from by values calcMode="discrete|linear” keyTimes additive="replace” accumulate
animateColor id Isr:enabled begin end dur repeatCount repeatDur restart="always” attributeName fill="freeze"to xlink:href(no
replace) from by values calcMode="discrete|linear” additive="replace” accumulate
animateMotion id path keyPoints rotate Isr:enabled begin end dur repeatCount repeatDur restart="always” fill="freeze” to

xlink:href(no replace) from by values calcMode="discrete|linear|paced” keyTimes additive="replace” accumulate

animateTransform | id type Isr:enabled begin end dur repeatCount repeatDur restart="always” attributeName fill="freeze"to xlink:href(no
replace) from by values calcMode="discrete|linear” keyTimes additive="replace” accumulate

audio id begin end clipBegin clipEnd repeatCount repeatDur audio-level xlink:href
circle id cx cy r display fill fill-opacity fill-rule stroke stroke-opacity stroke-width transform
conditional id begin type Isr:enabled
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Table 9 (continued)

Element name

Attributes

Isr:cursorManager

id x y xlink:href

defs id
desc id
ellipse id rx ry cx cy display fill fill-opacity fill-rule stroke stroke-opacity stroke-width visibility transform
foreignObject id width height x y viewport-fill viewport-fill-opacity display
g id display transform
image id width height x y transformBehavior(no geometric) display transform xlink:href
line id x1 y1 x2 y2 display stroke stroke-opacity stroke-width transform
ev:listener id Isr:enabled delay event observer handler propagate defaultAction target
metadata id
mpath id xlink:href
path id d display fill fill-opacity fill-rule stroke stroke-opacity stroke-width transform
polygon id points display fill fill-opacity fill-rule stroke stroke-opacity stroke-width transform
polyline id points display fill fill-opacity fill-rule stroke stroke-opacity stroke-width visibility transform
rect id width height x y rx ry display fill fill-opacity fill-rule stroke stroke-opacity stroke-width transform
Isr:rectClip id size display transform
Isr:selector id choice display transform
set id Isr:enabled begin end dur repeatCount repeatDur restart attributeName fill="freeze” to xlink:href(no replace)
Isr:simpleLayout id delta display transform
svg id width height viewBox preserveAspectRatio zoomAndPan="disable” viewport-fill viewport-fill-opacity display
pointer-events color-rendering shape-rendering image-rendering text-rendering
text id display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight line-increment stroke strpke-
opacity stroke-width text-anchor editable x y transform text-decoration xml:space=’preserve”
title id
tspan id display fill fill-opacity fill-rule font-family font-size font-style font-weightline-increment stroke stroke-opacity sfroke-
width text-anchor text-decoration xml:space="preserve”
use id overflow x y display transform xlink:href
video id begin end clipBegin clipEnd repeatCount repeatDur audio-level, xlink:href width height x y overlay="top”

transformBehavior(no geometric) transform fullscreen

8.2.5 Level definitions

Level 0: only

8.3 LASeR|full

8.3.1

Advanced righ-media services on highef:end embedded devices.

8.3.2 List

This is the complete profile.at-the date of its creation.

8.3.3 ComparisonWwith existing profiles and object types

This profile i$ a’superset of LASeR mini.

one scene stream active at a time

Appljcations

bf tools/functionalities

8.3.4 Profile definition

Table 10 defines the allowed elements in the profile and the list of their possible attributes.
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Table 10 — Allowed elements and their possible attributes in LASeR full

20:2008(E)

Ele

ment name

Attributes

audio-level color color-rendering display display-align externalResourcesReq

uired 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:tra

pointer-events requiredExtensions requiredFeatures requiredFormats shape-

solid-color solid-opacity stop-color stop-opacity stroke stroke-dasharray strok
stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width

nslation
rendering
e-dashoffset

systemLanguage target text-anchor text-rendering transform vector-effect viewport-fill

viewport-fill-opacity visibility xlink:actuate xlink:arcrole xlink:href xlink:role xlin

k:show

xlink:title xlink:type

animate

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

fill from id
Actuate
ang

an

imateColor

accumulate additive attributeName begin by calcMode class dur-enabled end
keySplines keyTimes max min repeatCount repeatDur restartfo values xlink:
xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlinK:type xml:base xml:|
xml:space

fill from id
Aactuate
ang

ani

mateMotion

accumulate additive attributeName begin by calcMode class dur enabled end
keyPoints keySplines keyTimes max min path repeatCount repeatDur restart
values xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlinK
xml:base xml:lang xml:space

fill from id
rotate to

‘type

anim

ateTransform

accumulate additive attributeName begin by calcMode class dur enabled end
keySplines keyTimes max min repeatCount repeatDur restart to type values
xlink:arcrole xlink:href xlink:role xlinkishow xlink:title xlink:type xml:base xml:|
xml:space

fill from id
link:actuate
ang

audio

audio-level begin class dur end\externalResourcesRequired id Isr:syncReferg
repeatCount repeatDur requiredExtensions requiredFeatures requiredForma
syncBehavior syncTolerance systemLanguage type xlink:actuate xlink:arcrolg
xlink:role xlink:show xlinK:title xlink:type xml:base xml:lang xml:space type

nce
S
b xlink:href

circle

audio-level class color color-rendering cx cy display display-align fill fill-opaci
nav-right nav-nextnav-up nav-up-right nav-up-left nav-prev nav-down nav-dg

y fill-rule
wn-right

nav-down-left.nav-left focusable font-family font-size font-style font-weight folt-variant id

image-rendefing line-increment Isr:rotation Isr:scale Isr:translation pointer-ev
requiredExtensions requiredFeatures requiredFormats shape-rendering solid
opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset strg
stroke:linejoin stroke-miterlimit stroke-opacity stroke-width systemLanguage

text-rendering transform vector-effect viewport-fill viewport-fill-opacity visibilit
xml:lang xml:space

ntsr

-color solid-
ke-linecap

ext-anchor
xml:base

Isr

conditional

id class style begin enabled externalResourcesRequired xlink:href xlink:title X
xlink:role xlink:arcrole xlink:actuate xlink:show xml:base xml:lang xml:space

link:type

Isr:cursorManager

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

role

audio-level class color color-rendering display display-align fill fill-opacity fill-r

ule font-

family font-size font-style font-variant font-weight id image-rendering line-increment
pointer-events shape-rendering solid-color solid-opacity stop-color stop-opacity stroke

defs stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-
opacity stroke-width text-anchor text-rendering vector-effect viewport-fill viewport-fill-
opacity visibility xml:base xml:lang xml:space

desc class id xml:base xml:lang xml:space
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Table 10 (continued)

Element name

Attributes

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

foreignObjact

audio-Tevel 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-dowi
nav-down-right nav-down-left nav-left focusable font-family font-size font-style fent-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 stioke-
miterlimit stroke-opacity stroke-width systemLanguage text-anchor textsrendering vectdr-
effect viewport-fill viewport-fill-opacity visibility width x xml:base xml:lahg xml:space y

id class style xml:base xml:lang xml:space audio-level color coler-rendering display display-
align fill fill-opacity fill-rule font-family font-size font-style text-decoration font-weight fon}-
variant 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 stroke-opacity stroke-width text-anchor text-rendering
viewport-fill viewport-fill-opacity vector-effect visibility Isr:rotation Isr:scale Isr:translation
transform requiredFeatures requiredExtensions.systemLanguage requiredFormats
requiredFonts nav-right nav-next nav-up navsup-right nav-up-left nav-prev nav-down ngv-
down-right nav-down-left nav-left focusable:focusHighlight externalResourcesRequired

image

class display externalResourcesRequired nav-right nav-next nav-up nav-up-right nav-up-left
nav-prev nav-down nav-down-right navsdown-left nav-left focusable height id Isr:rotatiop
Isr:scale Isr:translation opacity pointer-events requiredExtensions requiredFeatures
requiredFormats systemLanguage:transform transformBehavior type visibility width x
xlink:actuate xlink:arcrole xlink:ttef xlink:role xlink:show xlink:title xlink:type xml:base
xml:lang xml:space y type preserveAspectRatio viewport-fill viewport-fill-opacity

line

audio-level class color color=rendering display display-align fill fill-opacity fill-rule nav-right
nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-right nav-down-left
nav-left focusable font-family font-size font-style font-variant font-weight id image-rendgring
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 stfoke-
miterlimjt stroke-opacity stroke-width systemLanguage text-anchor text-rendering transform
vector«effect viewport-fill viewport-fill-opacity visibility x1 x2 xml:base xml:lang xml:spage y1
y2

linearGradignt

audio-level class color color-rendering display display-align fill fill-opacity fill-rule font-family
font-size font-style font-variant font-weight gradient-units id image-rendering line-increment
pointer-events shape-rendering solid-color solid-opacity stop-color stop-opacity stroke

stroke-dasharray-stroke-dashoffset stroke-linecap-stroke-linejoin-stroke-miterimit stroke
opacity stroke-width text-anchor text-rendering vector-effect viewport-fill viewport-fill-opacity
visibility x1 x2 xml:base xml:lang xml:space y1 y2

ev:listener id enabled event handler observer phase propagate defaultAction target
metadata class id xml:base xml:lang xml:space
moath class id xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlink:type
P xml:base xml:lang xml:space
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Table 10 (continued)
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Element name

Attributes

path

audio-level class color color-rendering d display display-align fill fill-opacity fill-

rule nav-

right nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-right nav-
down-left nav-left focusable font-family font-size font-style font-variant font-weight id

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

bolygon

audio-level class color color-rendering display display-align till till-opacity fill-ru
nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-right'a

e nav-right
av-down-left

nav-left focusable font-family font-size font-style font-variant font-weight,idimdge-

rendering line-increment Isr:rotation Isr:scale Isr:translation pointer-evénts poir
requiredExtensions requiredFeatures requiredFormats shape-rendering solid-
opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset strol

ts
color solid-
e-linecap

stroke-linejoin stroke-miterlimit stroke-opacity stroke-width systemLanguage text-anchor

text-rendering transform vector-effect viewport-fill viewpori-fill-opacity visibility
xml:lang xml:space

xml:base

polyline

audio-level class color color-rendering display display-align fill fill-opacity fill-ru
nav-next nav-up nav-up-right nav-up-left nav-prey-nav-down nav-down-right n

e nav-right
av-down-left

nav-left focusable font-family font-size font-style-font-variant font-weight id imgge-

rendering line-increment Isr:rotation Isr:scale Isr:translation pointer-events poir
requiredExtensions requiredFeatures requiredFormats shape-rendering solid-
opacity stop-color stop-opacity stroke stfeke-dasharray stroke-dashoffset strok

ts
color solid-
e-linecap

stroke-linejoin stroke-miterlimit strokesopacity stroke-width systemLanguage text-anchor

text-rendering transform vector-effectiewport-fill viewport-fill-opacity visibility
xml:lang xml:space

xml:base

rad

alGradient

audio-level class color color-rendering cx cy display display-align fill fill-opacity

fill-rule

font-family font-size font-style font-variant font-weight gradient-units id image-fendering

line-increment pointer-events r shape-rendering solid-color solid-opacity stop-
opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-lingjoi

color stop-
n stroke-

miterlimit stroke-opacity stroke-width text-anchor text-rendering vector-effect viewport-fill

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

rect

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

e nav-right
bv-down-left
id image-

requiredExtensions requiredFeatures requiredFormats rx ry shape-rendering golid-color

solid-opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoffse
linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width systemLan
anchor text-rendering transform vector-effect viewport-fill viewport-fill-opacity
width x xml:base xml:lang xml:space y

stroke-
juage text-
isibility

id class style xml:base xml:lang xml:space audio-level color color-rendering di
display-align fill fill-opacity fill-rule font-family font-size font-style text-decoratio

splay
n font-

weightfont-variantimage-renderingline-incrementpointer-avents-shape-rendering solid-
color solid-opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset
stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-
rendering viewport-fill viewport-fill-opacity vector-effect visibility Isr:rotation Isr:scale
Isr:translation transform requiredFeatures requiredExtensions systemLanguage
requiredFormats requiredFonts 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 focusHighlight
externalResourcesRequired size

Isr:rectClip

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

script
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Table 10 (continued)

Element name

Attributes

Isr:selector

id class style xml:base xml:lang xml:space audio-level color color-rendering display display-
align fill fill-opacity fill-rule font-family font-size font-style text-decoration font-weight font-
variant 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 stroke-opacity stroke-width text-anchor text-rendering
viewport-fill viewport-fill-opacity vector-effect visibility Isr:rotation Isr:scale Isr:translation
transform requiredFeatures requiredExtensions systemLanguage requiredFormats
requiredFonts 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 focusHighlight externalResourcesRequired

choice

set

attributeName begin class dur enabled end fill id max min repeatCount repeatDur rest3art to
xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlink:type xml:base
xml:lang xml:space

Isr:simpleLayout

id class style xml:base xml:lang xml:space audio-level color color-rendering display display-
align fill fill-opacity fill-rule font-family font-size font-style text-decoration-fant-weight font-
variant 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 stroke-opacity stroke-width text-anchor text-rendering
viewport-fill viewport-fill-opacity vector-effect visibility Isr:rotation 1sr:scale Isr:translatior
transform requiredFeatures requiredExtensions systemLanguage requiredFormats
requiredFonts 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 focusHighlight externalResourcesRequired size

stop

audio-level class color color-rendering display display+align fill fill-opacity fill-rule font-fgmily
font-size font-style font-variant font-weight id imageé-rendering line-increment offset poipter-
events shape-rendering solid-color solid-opagity.stop-color stop-opacity stroke stroke-
dasharray stroke-dashoffset stroke-linecap.stroke-linejoin stroke-miterlimit stroke-opacijty
stroke-width text-anchor text-rendering vector-effect viewport-fill viewport-fill-opacity
visibility xml:base xml:lang xml:space

svg

audio-level baseProfile class color ¢olor-rendering contentScriptType display display-align

externalResourcesRequired fill fillkopacity 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-opacity stop-colqgr
stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stfoke-
miterlimit stroke-opacity Stroke-width syncBehaviorDefault syncToleranceDefault text-
anchor text-renderingtimeLineBegin vector-effect version viewBox viewport-fill viewport-fill-
opacity visibility width xml:base xml:lang xml:space zoomAndPan

switch

audio-level class color color-rendering display display-align externalResourcesRequiref fill
fill-opacity fill-pule nav-right nav-next nav-up nav-up-right nav-up-left nav-prev nav-downp
nav-down-right nav-down-left nav-left focusable font-family font-size font-style font-varignt
font-weight id image-rendering line-increment Isr:rotation Isr:scale Isr:translation pointef:
eventsSrequiredExtensions requiredFeatures requiredFormats shape-rendering solid-color
selid-opacity stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-
linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width systemlLanguage tekt-
anchor text-rendering transform vector-effect viewport-fill viewport-fill-opacity visibility

yvml-haca yml-lana vml-cnaca
XHHRaSEe-xXaRg-xh-5pPaGe

text

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

title

class id xml:base xml:lang xml:space

72

© ISO/IEC 2008 — All rights reserved



https://iecnorm.com/api/?name=47d36a7b806052ea2618f6fb7af6fad2

ISO/IEC 14496-

Table 10 (continued)
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Element name

Attributes

tspan

audio-level class color color-rendering display display-align fill fill-opacity fill-rule

nav-right

nav-next nav-up nav-up-right nav-up-left nav-prev nav-down nav-down-right nav-down-left
nav-left focusable font-family font-size font-style font-variant font-weight id image-rendering
line-increment pointer-events requiredExtensions requiredFeatures requiredFormats
shape-rendering solid-color 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-fi
visibility xml:base xml:lang xml:space

[l-opacity

audio-level class color color-rendering display display-align externalResourcesRequired fill

use

fill-opacity fill-rule nav-right nav-next nav-up nav-up-right nav-up-left nav-prev.na
nav-down-right nav-down-left nav-left focusable font-family font-size font-style'fq
font-weight id image-rendering line-increment Isr:rotation Isr:scale Isr:trapsiation
pointer-events requiredExtensions requiredFeatures requiredFormatsshape-rer
solid-color solid-opacity stop-color stop-opacity stroke stroke-dasharray stroke-g
stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke=width systen
text-anchor text-rendering transform vector-effect viewport-fill viewport-fill-opacit
xlink:actuate xlink:arcrole xlink:href xlink:role xlink:show xlink:title xlink:type xml
xml:lang xml:space y

hv-down
nt-variant
overflow
dering
ashoffset
hLanguage
y visibility x
base

video

audio-level begin display dur end externalResourcesRéquired fullscreen nav-rig
nav-up nav-up-right nav-up-left nav-prev nav-downnav-down-right nav-down-le
focusable height Isr:rotation Isr:scale Isr:syncReference Isr:translation overlay p
events repeatCount repeatDur requiredExtensions’requiredFeatures requiredFdg
syncBehavior syncTolerance systemLanguadeé transform transformBehavior typ
width x xlink:actuate xlink:arcrole xlink:hreflink:role xlink:show xlink:title xlink:ty

ht nav-next
t nav-left
binter-
rmats

e visibility
pey type

preserveAspectRatio viewport-fill viewport-fill-opacity

8.3.5 Level definitions

Level 0: no restriction.
8.4 LASeR Core

8.4.1 Applications

Richtmedia services on mid- and lower-end embedded devices.
The purpose of LASéR) Core is to allow J2ME implementations of LASeR. One specific feature of Core is that
the implementation~does not need to implement 2 trees, one DOM tree and one composition tree, or
othefwise keep‘the' memory of the decoded value for each attribute.

8.4.2 List,of tools/functionalities

8.4.21 video element
The attribute transformBehavior shall be restricted to values “pinned | pinned90 | pinned180 | pinned270”.

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

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

The attributes stroke-miterlimit, stroke-dasharray and stroke-dashoffset are forbidden.
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8.4.2.3 inheritance

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

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

level 1: pointer-events is limited to values bounding-box and none.

8.4.2.4 amimation

For elements animate, animateColor, animateTransform and animateMotion, the followingrestridtions
apply:
- the value of the attribute fill is restricted to “freeze”,
- the Yalue of the attribute additive is restricted to “replace”,
- the yalue of calcMode is restricted to “linear” or “discrete”, but on animateMeotion,
- eithgr attribute from or values must be specified.
The value of|restart is restricted to “always”.
Any content| requiring the restoration of a DOM value of an attribute after it has been animated is non
conformant. |In other words, authors shall make sure that, e.g. when deleting an animation or replacirlg an

xlink:href of pn animation element, any previously animated valdg is made irrelevant by any appropriate ean
(e.g. deletion of the target element, replacement of the animated value, etc).

8.4.2.5 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.

8.42.6 LASeR commands
color-rendering, shape-rendering, text-rendering, image-rendering, attributeName are not updatable.
Update of atjributes from timed eléments are restricted in the following manner:

- accymulate, additive, attributeName, by, calcMode, dur, fill, from, id, keyPoints, keySplines, keyTlimes,
max} min, pathi«epeatCount, repeatDur, restart, to, values, xlink:actuate, xlink:arcrole, xlink:href,
xlink:role, xlinkishow, xlink:title, xlink:type, xml:base cannot be updated

- begih, end, clipBegin and clipEnd may be updated

8.4.2.7 ubOM

uDOM is not mandatory in LASeR Core profile

8.4.2.8 Navigation

The events focusin and focusout are not supported. The attribute focusable, focusHighlight and nav-* are not
supported.

8.429 text

The attributes x and y of text can only take single values, not lists of coordinates.
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The attribute xml:space is mandatory with value “preserve” on text and tspan.

The possible children for text are restricted to: tspan.

8.4.

2.10 Units

Only % and px are allowed as length units in LASeR Core.

8.4.

2.11 transform

The ref() construct is not allowed in transform atfribute values

8.4.
Sys

8.4.

The

212 System paint servers
tém paint servers are not allowed.
213 Events

following events are not allowed: DOMFocusin, DOMFocusOut, click, keydown, keyup,

zoon), rotate, timer, connection®.

8.4.2.14 SMIL hyperlinking

Hypeérlinks to an element, whether timed or not, are not allowed:

8.4.2.15 use

The

Morg complex URLs are not part of LASeR Core:

8.4.3 Comparison with existing profiles’and object types

LAS¢R Core is a superset of LASeR ‘mini

8.4.4 Profile definition

Tab

¢ 11 defines the allowed elements in the profile and the list of their possible attributes,

restrictions.

Table 11 — Allowed elements and their possible attributes in LASeR Core

resize, scroll,

link:href attribute of the use element is restricted to designating the ID of an element of the qurrent scene.

bossibly with

Elerhent name Attributes

a id display transform xlink:href

Tnimate id Isr:enabled begin end dur repeatCount repeatDur restart="always” attributeName ﬂill=”freeze”

additive="replace” accumulate

animateColor id Isr:enabled begin end dur repeatCount repeatDur restart="always” attributeName fill="freeze”to
xlink:href(no replace) from by values calcMode="discrete|linear’keyTimes additive="replace”
accumulate

animateMotion id path keyPoints rotate Isr:enabled begin end dur repeatCount repeatDur restart="always”

additive="replace” accumulate

fill="freeze” to xlink:href(no replace) from by values calcMode="discrete|linear|paced” keyTimes

Isr:animateScroll

begin dur end fill="freeze” restart repeatCount repeatDur

id xml:base xlink:href(no replace) by from(no id) to(no id) delayAtStart delayAtEnd speed direction

anim

ateTransform | id type Isr:enabled begin end dur repeatCount repeatDur restart="always” attributeName

additive="replace” accumulate

fill="freeze”to xlink:href(no replace) from by values calcMode="discrete|linear’keyTimes

audio id begin end clipBegin clipEnd repeatCount repeatDur audio-level xlink:href
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Table 11 (continued)

Element name

Attributes

circle id cx cy r display fill fill-opacity fill-rule stroke stroke-opacity stroke-width transform vector-effect
conditional id begin type Isr:enabled
Isr:cursorManager | id x y xlink:href
defs id
desc id
ellipse id rx ry cx cy display fill fill-opacity fill-rule stroke stroke-opacity stroke-width transform vector-effect
foreignObject id width height x y viewport-fill viewport-fill-opacity display
g id display transform
image id width height x y transformBehavior(no geometric) display transform xlink:href
line idy2-y2-display-siroke-stroke-epasity-stroke-width-transform-vestorefest————
ev:listener id Isr:enabled event observer handler propagate defaultAction target
metadata id
mpath id xlink:href
path id d display fill fill-opacity fill-rule stroke stroke-opacity stroke-width transform vector=effect
polygon id points display fill fill-opacity fill-rule stroke stroke-opacity stroke-width transform. vector-effect
polyline id points display fill fill-opacity fill-rule stroke stroke-opacity stroke-width transform.vector-effect
rect id width height x y rx ry display fill fill-opacity fill-rule stroke stroke-opacity stroke=width transform
vector-effect
Isr:rectClip id size display transform
Isr:selecto id choice display transform
set id Isr:enabled begin end dur repeatCount repeatDur restart="always” attributeName fill="freeze”
to xlink:href(no replace)
Isr:setScroll id begin increment to direction xlink:href(no replace) xml:base
Isr:simpleLayput | id delta display transform
svg id width height viewBox preserveAspectRatio zoomAndPan="disable” viewport-fill viewport-fill
opacity display pointer-events color-rendering shape-rendering image-rendering text-rendering
text id display fill fill-opacity fill-rule font-family font-siZze/font-style font-weight stroke stroke-opacity sjroke-
width text-anchor editable x y transform text-decoration xml:space="preserve”
title id
tspan id display fill fill-opacity fill-rule font-family font-size font-style font-weight stroke stroke-opacity stfoke-
width text-decoration xml:space="preserve”
use id overflow x y display transform xlink:href
Isr:updates begin clipBegin clipEnd end flow xlink:href id repeatCount repeatDur security Isr:syncReference
video id begin display end clipBegin clipEnd repeatCount repeatDur audio-level xlink:href width height|x y
overlay="top” Isr:fullscreen*transformBehavior(no geometric) transform
8.4.5 Level definitions
Level 0: only one scene stream-active at a time
9 Compatibility of SAF Packet
This clause is.informative.

The Packet defined in 7.3 is compatible with the SL Packet defined in ISO/IEC 14496-1:2004 with the
predefined configuration defined in Table 12.
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Table 12 — Detailed SLConfigDescriptor values for predefined=0x03

fields in SLConfigDescriptor predefined value
useAccessUnitStartFlag 0
useAccessUnitEndFlag 0
useRandomAccessPointFlag 1
useTimeStampsFlag 1
timeStampResolution 1000
timeStampLength 30
AU_length 16
degradationPriorityLength 0
AU_segNumLength 15

useAccessUnitStartFlag — indicates that the accessUnitStartFlag is present in'each packet header
of this elementary stream.

uselAccessUnitEndFlag — indicates that the accessUnitEndFlag is present’in each packet header of
this glementary stream.

useRandomAccessPointFlag - indicates that the RandomAccessPointFlag is present in|each packet
header of this elementary stream.

useTimeStampsFlag: indicates that time stamps are used for synchronization of this media gtream. They
are gonveyed in the packet headers. Generally it is possible for\wideo to have different values of decoding time
and ¢omposition time in general, but it shall be assumed that decoding time is same with composgition time for

SAF |stream. Therefore, compositionTimeStamp shallMonly be presented in the packet hegder for SAF
stregm.

tim¢StampResolution — is the resolution of the-time stamps in clock ticks per second.
timgStampLength — is the length of the time stamp fields in packet headers.
AU_Illength —is the length of the accessUnitLength fields in packet headers for this media stream.

degfadationPriorityLength — is the length of the degradationPriority field in packet headers for
this media stream.

AU_gegNumLength(—is the length of the AU sequenceNumber field in SL packet headers for this
elemeentary stream:

10 Carriage of LASeR and SAF

10.1_Storage of LASeR in MP4 files

10.1.1 LASeR track structure

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

a) a handler_type of ‘sdsm’ in the HandlerBox;
b) a video media header ‘vmhd’;

c) and, as defined below, a derivative of the SampleEntry.
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An access unit that starts with a ‘replace scene’ or ‘refresh scene’ command is a Sync Sample, and is marked
as such in the sync sample table. ‘Refresh scene’ commands may be placed into a ‘switch pictures’ track as
defined in the AVC file format, as they are logically equivalent to AVC SI pictures. The use of shadow sync is

deprecated,

having been superseded by the new switch pictures facility.

The timescale for the LASeR stream should be suitably chosen to achieve the desired accuracy of timing of

access units

10.1.2 Resources

A LASeR track may contain a meta-data atom (‘meta’) with resources in it. Those resources ‘shadow’ data in

the same dir|

If there is no

the code ‘nill’.

It is also per
handler_t

ectory as the [SO tile itself came from.

primary meta-data, then the handler_type in the handler box of the meta-data should'be 5

mitted to store a single access unit of LASeR as the primary item in a meta-hoex0 In that casq
/pe is set to *1srl’. The actual LASeR access unit is stored in a binary«<XML box insid

set to

2, the
b the
mary

7 of

meta box, of is referenced as the primary item. In this case (there is a ‘static’ LASeR 'scene as the pri
item) the meta-box may be at file-level. Otherwise, if it is used as to store resources, for the LASeR sceng, the
meta-box wquld be stored within the LASeR track.

Iltems within the meta-box can be referred to using the URL _dorms documented in 8.44.

[ISO/IEC 144
fragment sy

10.1.3 Com

LASeR trac
composition

As defined i
have their tir
(or more) trg

synchronized. The LASeR scene cannot 'set the time of those other tracks independently of the time g

LASeR tracK
‘unlocked’ by

The visual 4
stream does
stream or wi
is the same

10.1.4 LAS¢R stream definition

position

196-12]. If a URL form for tracks within the same ‘moov’ atom as the LASeR track is needeq
tax “#tracklD=<n>" where <n> is the desired track identifier) may be used.

s in an ISO file that has other audio or video tracks are composed with those tracks,
falls into two classes: temporal composition;@nd audio and visual composition.

n ISO/IEC 14496-14, the default behayior is that time-parallel tracks (streams) in ISO-family
he-lines “locked together” unless “sync” track references are used. Therefore an I1SO file wit
cks, one of which is a LASeR track, and no “sync” references, has the timelines of those t

. If this is not desired, an_embedded stream (or ISO container) should be used or the time
using “sync” track references.

nd audio composition® of the other tracks may be defined by the LASeR stream. If the L/
not reference those tracks, then the audio/visual composition of those tracks with the LA
h each other is not defined by this specification. LASeR refers to these tracks by streamlD,
bs the TrackID'in ISO family files.

i, the

The

files
n two
acks
f the
lines

SeR
\SeR
vhich

This subclat

sendefines the Qnmplp entry and Qnmpln farmat for | ASeR video plpmpn’rnry streams
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5 Sample description name and format

6 Definition

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

Container:  Sample Table Box (‘stbl’)

Mandatory: The Isr1 box is mandatory

Quantity: One or more sample entries may be present

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

Hea

ar

An o
of th
wher

Multi
indic

10.1

clag

I

clad

I

ptional MPEG4BitRateBox may be present in the LASeR sample entry to signal the bit ratg
b LASeR stream. Extension descriptors that should be inserted into the Elementary Strean
used in MPEG-4, may also be present (These two boxes are identical to those in|\SO/IEC 1

e information
n Descriptor,
1496-15.).

ple sample descriptions may be used, as permitted by the ISO Base Media'File Format spgcification, to

Ate sections that use different configurations.
7 Syntax

/ Visual Sequences
s LASeRConfigurationBox extends Box(‘'lsrC’)¢ {
ASeRHeader () LSRHdAr;

s MPEG4BitRateBox extends Box(‘btnrt’M{
nsigned int(32) bufferSizeDB;

nsigned int(32) maxBitrate;

nsigned int(32) avgBitrate;

s MPEG4ExtensionDescriptOrsBox extends Box(‘m4ds’) {
escriptor Descr[0 .. 2557;

s LASeRSampleEntryv.() extends SampleEntry (‘lsrl’) {
ASeRConfiguratienBox config;

[PEG4BitRateBox /() ; // optional
[PEG4ExtensionDescriptorsBox (); // optional

8 Semantics

es¢r is a descriptor which should be placed in the ElementaryStreamDescriptor whe

N this stream

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

SLConfigDescriptor.

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

10.1.

9 Sample format

An LASeR sample is an LASeR access unit.
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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 11. Since RFC 3640 allows
aggregation of SAF packets, CTS-delta may be present if several SAF packets are carried by one RTP

packet.
SAF Packet Header SAF Packet Payload
3 8
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Figure 11 — Mapping of SAF_ 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

L

ASaPR:- it ic naot intandad to validatg S\/GT documents-thic ic faor ucg in | ASgPR canfa
7= F—H—s—het+—Heaea—t oS tS—HHS—S—o1—u H—=F Fc 4

rmance and

/
-
(

q

-

1

-
d

-

-0
Q

1

J

12

12.1

eference software activities
ASeRML/xml.xsd:  (informative) copy of the W3C XML schema_ . for
onvenience

ASeRML/xlink.xsd: (informative) copy of the W3C XML schema for Xlink,(http://www.w3.0
vhich is referenced by the other schemas and is provided here for convenience

ASeRML/ev.xsd: (informative) copy of the W3C XML schemalfor the listener eleme
eferenced by the other schemas and is provided here for convenience

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

ASeRML/saf2.xsd: (normative) documents the syntax of an XML equivalent to the SAF bing
se in LASeR conformance and reference software activities

ASeRML/laser-datatypes2.xsd: (normative) documents all datatypes used in the other schen

ASeRML/laser2.xsd: (normative) documents the XML syntax of LASeR Commands for us
onformance and reference software-activities

ASeRML/svg2.xsd: (normative).documents the XML syntax of the common part betweg
ASeR; it is not intended to-walidate SVGT documents; this is for use in LASeR confg
eference software activities

dl_amd1.txt: (normative) documented in the next subclause

Binary syntax for the LASeR encoding

Decoding process

KML Base

http://www.w3.0org/TR/xmlbase/), which is referenced by the other schemas and.is provifled here for

ra/TR/xlink/),

nt, which is

ry syntax for

nas

te in LASeR

n SVG and
rmance and

121

1 ntroduction

The decoding process is described in SDL [ISO/IEC 14496-1]. This subclause describes the semantics of
global decoding variables and the representation of types. The entry points are the classes LASeRHeader and
LASeRUnit.

NOTE 1

configuration according to clause 14 is used.

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

the keyword enumeration,
an optional descriptive string,

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

a set of enumeration values, whose encoding is a zero-based integer representing their rank in the list.
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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.
colorIindexBits 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—umit—withimtheclassfontimitratisationm— e varrabte—fonttmdex—s—acountofattTeceived font
names. fontindexBits represents the optimal number of bits used to encode a font index.

vluimsbfX is|a variable length code unsigned integer, most significant bit first. The first n bits (Ext) which are 1
except of thg 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 12.

Ext bits unsigned integer represented by 12 bits
4+—F——r « >
1 1 0 :-MSB Bit1 Bit2 Bit 3: ; Bit4 Bit5 Bit6 Bit 7: ; Bit8,VBit9 Bit10 Bitll I
e oo o o o o e e e = o= e o oo - e e e o e o= - e o o o e e e o e o e e e =

Figure 12 — Example for the vluimsbf5.data type

In attr_custpm_0Oto1float, a floating point number between 0and’1 is quantified linearly on 8 bits, betyveen
0x0 and 0x2p5.

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

XX Xy Xz
yX yy yX
0 0 1

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

In attr_custom_coordinate and\attr_custom_pointSequence, the actual floating point coordinate|c is
reconstructefd from the syntax element uint(x) coord through the following equation:

- if the highest bit of ceord is set, ¢ = coord — 2%, otherwise ¢ = coord

- cis divided by 21"

resolution gnd«€coordBits are conveyed in the LASeRHeader. The encoding of preserveAspectRatio is
o 2 bitsforx{tiMin=t-tid=2vtax=3);

e 2 bits for y (Min=1, Mid=2, Max=3)
e 1 bit for meet (0) or slice (1)

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

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

The function log2sup(), used in *Initialisation, represents the number of bits necessary to represent the
number passed as parameter, which is the ceiling of the logarithm of base 2 of the parameter plus one.
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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  anyXMLInitialisation. The coding elements
privateOpaqueElement and privateOpaqueAttribute are designed to carry opaque private data.

LASeR allows for several encodings for private data. Table 13 shows the code points for private data
encoding. In opaque mode, the value privateDataldentifierindex should be used to discriminate the “owner” of

n

the datar-

Table 13 — Code points for private data encoding

codePoint | privateDataContainer extConfiguration
defines encoding defines configuration-for
0 anyXML as defined in 12.2.3.20 | not used
1 opaque binary data opaque binary data
2 23001-1 encoding 23001-1 compliant decoderlnit
3-7 reserved for ISO use reservedfor1SO use
8-15 to be defined by RA to be defined by RA

In privateDataldentifierlnitialisation, private data identifiers are“defined in the access unit where they are
first ised. They are referred to in other constructs by index. Thé goal of private data identifiers is tp:
4 tag private binary data within privateOpaqueElement
4 be used as name space urn within privateElement, privateAttribute and privateAnyXMLAt{ribute.

In apyXMLlinitialisation, element and attribute*names are declared, for use in the anyXML mode
(privateDataType == 0) of privateElement, privateAttribute and privateAnyXMLAttribute. Each ngme consists
in ar| optional index into the private data identifier table, pointing at a URN, followed by a string|for the local
part pf the name. For each element name,-a*set of attribute names is stored. The first element| name is left
emply, and the corresponding set of attribute names is used to convey private attributes placed on LASeR
elemeents, or with a name space different from their host private element.

If cqdePoint 2 is used, then the*data is ISO/IEC 23001-1 compliant private extensions. Decoders not
compliant with the signalled( 1ISO/IEC 23001-1 private extension (identified by the namespdce) are not
manglated to decode this private extension data and may skip it.

The | following sentences ONLY apply for decoders compliant with both ISO/IEC 28001-1 and
ISO/|EC 14496-20;

If no|decoderlnit'signalled in LASeRHeader, then the decoderlnit is defined in 13.5.

4 If.decoderlnit signalled then decoderlnit is compatible/extension of the one defined in 13.5.

4 . “The attached 'encoding' schemas shall be used for the configuration of ISO/IEC 230011 (encoding
schemas are normative)

e The classification scheme and type codec association described in 13.3 shall be used (classification
schemes and association are normative).

e The transformation process between the validation schema and the encoding schemas are described

informatively in clause 13.

12.1.4 Animations and updates

In attr_custom_animatedValue, attr_custom_animatedValues and attr_custom_updateValue, the
meaning of escapeFlag and escapeEnum is the following. In the case where an attribute can have either a
range of values, or some enumerated values, escapeFlag is set when the encoded value is an enumerated
value rather than the usual range, and escapeEnum holds that enumerated value. This is the case for any
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attribute which is a property and which may have the value “inherit”, for the attribute choice which may have
“none”, “clip” and “delta”, for the time-related attributes which may have “indefinite” and “media”, for the
attribute rotate which may have “auto” and “auto-reverse” for sync-related attributes which may have “default”,
for the attribute line-increment which may have “auto” and “inherit” and for future focus-related attributes which
may have “auto” and “self’. The enumeration value to use for escapeEnum is to be found in the normal
encoding of the attribute in question, e.g. for choice, the enumeration to use can be found in the class
typ_choiceType. For animated properties, any value can be used for escapeEnum, as the only encodable

value is “inherit”.

The key values of animations are encoded in a small number of types defined in Table 14. The
correspondence of attribute to encoded type is defined in Table 15.

Table 14 — Types for encoded key values of animations

Type Encoded value
ANIMTYPE_string
ANIMTYPE_float
ANIMTYPE_path
ANIMTYPE_pointSeq
ANIMTYPE _fraction
ANIMTYPE_color
ANIMTYPE_enum
reserved
ANIMTYPE_ floats
ANIMTYPE_point
ANIMTYPE_id
ANIMTYPE_ font
ANIMTYPE_uri

SlRlSlo|o|N|o|a| s wiv=|o
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Table 15 — Attribute to encoded type correspondance

Attribute name

Encoded type for animation

Attribute name

Encoded type for animation

a.target ANIMTYPE_string r ANIMTYPE_ float
audio-level ANIMTYPE _fraction rotate ANIMTYPE _float
choice ANIMTYPE_enum rx ANIMTYPE _float
color ANIMTYPE_color ry ANIMTYPE_ float
color-rendering ANIMTYPE_enum shape-rendering ANIMTYPE_enum
CX ANIMTYPE _float size ANIMTYPE_ point
cy ANIMTYPE _float stop-color ANIMTYPE_color
d ANIMTYPE_path stop-opacity ANIMTYPE _fraction
display ANMIYRE—enum stroke ANMIYRE-color
display-align ANIMTYPE_enum stroke-dasharray ANIMTYPRE ) floats
editable ANIMTYPE_enum stroke-dashoffset ANIMTYPE [float
fill ANIMTYPE_color stroke-linecap ANIMTYPE_pnum
fill-opacity ANIMTYPE_fraction stroke-linejoin ANIMTYPE_enum
fill-rule ANIMTYPE_enum stroke-miterlimit ANIMTYPE |float
nav-next ANIMTYPE_id stroke-opacity ANIMTYPE _fiaction
nav-prev ANIMTYPE_id stroke-width ANIMTYPE [float
nav-right ANIMTYPE_id target ANIMTYPE_ptring
nav-up ANIMTYPE _id text-anchor, ANIMTYPE_genum
nav-up-right ANIMTYPE_id transform ANIMTYPE_floats
nav-up-left ANIMTYPE _id type ANIMTYPE_pnum
nav-down ANIMTYPE _id vector-effect ANIMTYPE_pnum
hav-down-right ANIMTYPE _id viewBox ANIMTYPE_floats
nav-down-left ANIMTYPE _id viewport-fill ANIMTYPE _|color
nav-left ANIMTYPE_id viewport-fill-opacity ANIMTYPE _fiaction
focusable ANIMTYPE_id visibility ANIMTYPE_enum
font-family ANIMTYPE_font width ANIMTYPE [float
font-size ANIMTYPE _float X ANIMTYPE [float
font-style ANIMTYPE_enum x1 ANIMTYPE |float
font-weight ANIMTYPE__enum x2 ANIMTYPE |float
gradientUnits ANIMTYPE~enum xlink:href ANIMTYPH_ uri
height ANIMTIYPE_float y ANIMTYPE [float
image-rendering ANIMTYPE_enum y1 ANIMTYPE [float
listener.target ANIMTYPE_id y2 ANIMTYPE |float
opacity ANIMTYPE_fraction
pathLength ANIMTYPE _float
ointer-events ANIMTYPE _ints
points ANIMTYPE_pointSeq
preserveAspectRatio ANIMTYPE_enum
12.1;5 Encoding of enumerations
The 'SBl—deseribed—in—2-2—makes—use—of—the—felowing—syrtaxx—HEnumeration="—followed-'by a space

separated list of “string{value}’, where value is the decimal value used to encode the string in the bit field
following on the next line. Values not listed but encodable in this bit field are ISO reserved.

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

12.2.1 Main structure

i class element_a {

bit (1) has_id;

if(has_id) {
attr_custom_ID id;

}

bit (1) has_rare;

if(has_rare) {
attr_custom _rare rare;

}

bit (1) has_fill;

if(has_fillf {1
attr_custpm paint fill;

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

:

v

| bit (1) has_ftroke;

| if (has_stroke) {

E attr_custpm paint stroke;
! }
E bit(1l) extefnalResourcesRequired;

! bit(1l) has_farget;

! if (has_targget) {

! attr_custpm _byteAlignedString target;
\ }
, bit (1) has_href;

\ if (has_href) {

| attr_custpm _anyURI href;
L)
i bit (1) has_pttr_any;
: if(has_attr]any) {

: attr_any pny;

b

E object_contpnt child0;
[
E class privatePpttributeContainer {
' bit(4) codepoint;

! switch (codepPoint) {

! case 0:
! privatePnyXMLAttribute anyXML;
. break;
. case 1:

\ privatePpaqueAttribute opagque;
. break;

: case 2:
| attr_anly reserved;
| break;
: default:
E attr_cufptom_extension ext;
' break;
' }

i

! class elementp {
! bit(6) chi4;
! switch(ch4)
, case 0:

. element]la a;
. break;
. case 1:

| element| animate Animate;
| break;
: case 2:

| element| animate animateColor;
| break;
i case 3:

E element_animateMotion animateMotion;

! break;

! case 4:

! element_animateTransform animateTransform;
! break;

. case 5:

, element_audio audio;

. break;

. case 6:

. element_circle circle;

| break;

: case 7:

| element_defs defs;

| break;

i case 8:

E element_desc_metaData_title desc;

! break;

! case 9:

! element_ellipse ellipse;
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element_foreignObject foreignObject;
break;
case 11:
element_g g;
break;
case 12:
element_image image;
break;
case 13:
element_line line;
break;
case 14:
element_linearGradient linearGradient;

break;
case—l5:

element_desc_metaData_title metadata;
break;
chse 16:
element_mpath mpath;
break;
chse 17:
element_path path;
break;
chse 18:
element_polygon polygon;
break;
chse 19:
element_polygon polyline;
break;
chse 20:
element_radialGradient radialGradient;
break;
chse 21:
element_rect rect;
break;
chse 22:
element_sameg sameg;
break;
chse 23:
element_sameline sameline;
break;
chse 24:
element_samepath samepath;
break;
chse 25:
element_samepathfill samepathfill;
break;
chse 26:
element_samepolygon samepolygon;
break;
chse 27:
element_samepolygonfill samepolygonfill;
break;
chse 28:
element_samepolygonstroke samepolygonstroke;
break;
chse 29:
element_samepolygon samepolyline;
break;
chse 30:
element_samépolygonfill samepolylinefill;
break;
chse 31#
elenment® samepolygonstroke samepolylinestroke;
breaky
chse\32:
I CMSIIt_SaMerect Samerect,;
break;
case 33:
element_samerectfill samerectfill;
break;
case 34:
element_sametext sametext;
break;
case 35:
element_sametextfill sametextfill;
break;
case 36:
element_sameuse sameuse;
break;
case 37:
element_script script;
break;
case 38:
element_set set;

© ISO/IEC 2008 — All rights reserved 87


https://iecnorm.com/api/?name=47d36a7b806052ea2618f6fb7af6fad2

ISO/IEC 14496-20:2008(E)

element_stop stop;
break;
case 40:
element_switch switch;
break;
case 41:
element_text text;
break;
case 42:
element_desc_metaData_title title;
break;
case 43:
element_tspan tspan;
break;
case 44:
element| use use;
break;
case 45:
element| video video;
break;
case 46:
element| listener listener;
break;
case 47:
element| conditional conditional;
break;
case 48:
element| cursorManager cursorManager;
break;
case 49:
element| any extElement;
break;
case 50:
privatefFlementContainer privateElementContainer;
break;
case 51:
element| rectClip rectClip;
break;
case 52:
element| selector selector;
break;
case 53:
element| simpleLayout simpleLayout;
break;
case 54:
attr_cuptom _byteAlignedString textContent;
break;

}
class element| animate {

bit(1) has_[d;
if(has_id)

attr_custpm _ID id;
}
bit (1) has_fare;
if(has_rare) {

attr_custpm_rare rare;
}
bit (1) has_pttributeName;
if (has_attrlibuteName) {

attr AttrfibuteName .attributeName;
}
bit (1) has_phccumulate;
if(has_accujnulate) Y

attr_accupudaté”accumulate;
}
bit(1l) has_Joditives
if(has_additive) {

attr _additive additive;

}

bit(1) has_by;

if(has_by) {
attr_custom AnimatedValue by;

}

bit (1) has_calcMode;

if(has_calcMode) {
attr_calcMode calcMode;

}

bit (1) has_from;

if(has_from) {
attr_custom_AnimatedValue from;

}

bit(1) has_keySplines;

if (has_keySplines) {
attr_custom_fractionl2List keySplines;
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bit (1) has_keyTimes;
if (has_keyTimes) {
attr_custom fractionl2List keyTimes;
}
bit (1) has_values;
if (has_values) {
attr_custom_AnimatedValues values;
}
bit (1) has_attributeType;
if (has_attributeType) |
attr_attributeType attributeType;
}
bit (1) has_begin;
if (has_begin) {
attr_smil_times begin;
}
bit|(1) has_dur;
if(has_dur) {
afttr_time dur;

}
bit|(1) has_fill;
if(has_fill) {
aftr animrFill fill;
}
bit|(1) has_repeatCount;
if (has_repeatCount) {
afttr_repeatCount repeatCount;
}
bit|(1) has_repeatDur;
if (has_repeatDur) {
aftr_repeatDur repeatDur;
}
bit|(1) has_restart;
if (has_restart) {
aftr_restart restart;
}
bit|(1) has_to;
if(has_to) {
afttr_custom_AnimatedValue to;
}
bit|(1) has_href;
if (has_href) {
afttr_custom_anyURI href;
}
bit|(1) enabled;
bit|(1) has_attr_any;
if (has_attr_any) {
aftr_any any;
}
objct_content child0;
}
class| element_animateMotion {
bit|(1) has_id;
if(has_id) {
afttr_custom_ID id;
}
bit|(1) has_rare;
if (has_rare) {
afftr_custom _rare rare;
}
bit|(1) has_accumuilate;
if (has_accumudate) {
afftr_accumulate accumulate;
}
bit|(1) Hassadditive;
if (hag _additive) {
afttxN\ddditive additive;

}
bit (1) has_by;
if(has_by) {
attr_custom_AnimatedValue by;
}
bit (1) has_calcMode;
if (has_calcMode) {
attr_calcMode calcMode;
}
bit (1) has_from;
if (has_from) {
attr _custom_AnimatedValue from;
}
bit (1) has_keySplines;
if (has_keySplines) {
attr_custom_fractionl2List keySplines;
}
bit (1) has_keyTimes;
if (has_keyTimes) {
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attr_custom fractionl2List keyTimes;
}
bit (1) has_values;
if(has_values) {
attr _custom_AnimatedValues values;
}
bit(1l) has_attributeType;
if (has_attributeType) {
attr_attributeType attributeType;
}
bit(1l) has_begin;
if (has_begin) {
attr_smil_times begin;
}
bit (1) has_dur;
if(has_dur) |
attrit{ma duzr.

v

i\ bit(1) has [fill;

i if(has_fillp ¢

E attr_animfill fill;
! }
E bit (1) has_kepeatCount;

! if (has_repeptCount) {

\ attr_repeptCount repeatCount;
\ }
, bit (1) has_kepeatDur;

\ if (has_repeptDur) {

\ attr_repeptDur repeatDur;
| }
\ bit (1) has_kestart;

| if(has_resthrt) {

| attr _resthrt restart;
b
i bit(1) has_fo;
| if(has_to)

' attr_custpm AnimatedValue to;
! }
E bit (1) has_keyPoints;

! if (has_keyPpints) {

! attr_floafList keyPoints;
| }
, bit (1) has_path;
\ if (has_path) |

\ attr_custpm path path;
| }
| bit (1) has_kotate;

| if (has_rotafe) {

| attr_rotafe rotate;
b

i bit(1) has_href;

! if(has_href) {

! attr_custpm_anyURI href;
! }
! bit(1) enablled;

! bit(1l) has_pttr_any;
! if(has_attr| any) {

\ attr_any pny;

| }
\ object_contpnt child0;
.
| class element| animateTransferm {
| bit(1) has_|d;

i\ if(has_id)
| attr_custpm_ID ids
b
' bit (1) has_fares

' if (has_rare)

! attr_custom_rare rare,

}

bit (1) has_attributeName;

if (has_attributeName) {
attr AttributeName attributeName;

}

attr_rotscatra type;

bit (1) has_accumulate;

if (has_accumulate) {
attr_accumulate accumulate;

}

bit (1) has_additive;

if(has_additive) {
attr_additive additive;

}

bit(1) has_by;

if(has_by) {
attr_custom _AnimatedValue by;
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bit (1) has_calcMode;

if (has_calcMode) {

attr_calcMode calcMode;

}

bit (1) has_from;

if(has_from) {

attr _custom_AnimatedValue from;

}

bit (1) has_keySplines;

if (has_keySplines) {
attr_custom_fractionl2List keySplines;
}

bit (1) has_keyTimes;

if (has_keyTimes) {
attr_custom_fractionl2List keyTimes;

}

bitdl)l has value

if(has_values) {
afttr_custom_AnimatedValues values;
}
bit|(1) has_attributeType;

if (has_attributeType) {
afftr_attributeType attributeType;
}
bit|(1) has_begin;

if (has_begin) {
afttr_smil_times begin;
}
bit|(1) has_dur;
if (has_dur) {
afftr_time dur;
}
bit|(1) has_fill;
if(has_fill) {

aftr _animfFill fill;
}
bit|(1) has_repeatCount;

if (has_repeatCount) {
aftr_repeatCount repeatCount;
}
bit|(1) has_repeatDur;

if (has_repeatbDur) {
aftr_repeatDur repeatDur;

bit|(1) has_restart;

if (has_restart) |
aftr_restart restart;
}
bit|(1) has_to;

if (has_to) {

afttr custom_AnimatedValue to;
}
bit|(1) has_href;

if (has_href) {
afttr_custom_anyURI href;
}
bit|(1) enabled;
bit|(1) has_attr_any;
if (has_attr_any) {
aftr_any any;

}
objpct_content ,c6h11d0;
}
class| element_laudio {
bit|(1) has=id;

if (has_id)yY

aftt¥ ecustom_ID id;

}
bittvr)yas_rarc;

if (has_rare) {
attr_custom rare rare;

}

bit (1) has_begin;

if (has_begin) {

attr_smil_times begin;

}

bit (1) has_dur;

if (has_dur) {

attr_time dur;

}

bit (1) externalResourcesRequired;
bit (1) has_repeatCount;

if (has_repeatCount) {
attr_repeatCount repeatCount;
}

bit (1) has_repeatDur;

if (has_repeatbDur) {

L
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attr_repeatDur repeatDur;
}
bit (1) has_restart;
if (has_restart) {
attr_restart restart;

bit (1) 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_ custpieytedligredString iz

}
bit (1) has_href;
if (has_href) {
attr_custpm_anyURI href;
}
bit (1) has_flipBegin;
if(has_clipBegin) {
attr_time| clipBegin;
}
bit(1) has_flipEnd;
if(has_clipfnd) {
attr_time| clipEnd;
}
bit (1) has_pyncReference;
if (has_syncReference) {
attr_custpm_anyURI syncReference;
}
bit (1) has_pttr_any;
if(has_attr]any) {
attr_any pny;
}
object_contpnt child0;
}
class element] circle {
bit (1) has_fd;
if(has_1id)
attr_custpm_ID id;
}
bit (1) has_fare;
if(has_rare) {
attr_custpm rare rare;
}
bit (1) has_[fill;
if(has_fill) |
attr_custpm paint fill;
}
bit (1) has_ftroke;
if (has_stroke) {
attr_custpm paint stroke;
}
bit (1) has_fpx;
if(has_cx)
attr_custpm_coordinate cx;
}
bit (1) has_Fy;
if (has_cy)
attr_custpm coordinate cy;
}
attr_custom| coo¥dinate r;
bit(1l) has_pttryany;
if (has_attr| any {
attr_any daiy;
}
object_content child0;

}
class element_defs {
bit (1) has_id;
if(has_id) {
attr_custom _ID id;
}
bit (1) has_rare;
if(has_rare) {
attr_custom _rare rare;
}
bit (1) has_fill;
if(has_fill) {
attr_custom paint fill;
}
bit (1) has_stroke;
if (has_stroke) {
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attr_custom_paint stroke;

}

bit (1) has_attr_any;

if (has_attr_any) {

attr_any any;

}

object_content child0;

}

class element_desc_metaData_title {
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_attr_any;
if (has_attr_any) {
aftr_any any;

}
objpct_content child0;
}
class| element_ellipse {
bit|(1) has_id;

if (has_id) {
afftr_custom ID id;
}
bit|(1) has_rare;

if (has_rare) {
afftr_custom _rare rare;
}
bit|(1) has_fill;
if(has_£fill) {
afftr_custom paint fill;
}
bit|(1) has_stroke;

if (has_stroke) {
afftr_custom _paint stroke;
}
bit|(1) has_cx;

if(has_cx) {
afttr_custom_coordinate cx;

bit|(1) has_cy;

if(has_cy) {
aftr_custom_coordinate cy;
}
attp_custom_coordinate rx;
attp_custom_coordinate ry;
bit|(1) has_attr_any;

if (has_attr_any) {
aftr_any any;

}
objct_content child0;
}
class| element_foreignObject Y
bit|(1) has_id;

if (has_id) {
afttr_custom_ID id;

}
bit|(1) has_rarer

if (has_rare) i
aftr_custom rare rare;
}
bit|(1) Hasys¥fill;

if (hag £171) {

aff tx\éustom_paint fill;

}
bit (1) has_stroke;

if (has_stroke) {

attr_custom paint 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_href;

if (has_href) {

attr_custom_anyURI href;

L
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bit(1l) has_attr_any;
if(has_attr_any) {
attr_any any;
}
bit(1l) opt_group;
if(opt_group) {
vluimsbf5 occl;
for(int t=0;t<occl;t++) {
privateElementContainer childO[[t]];
}
}
}
class element_g {
bit (1) has_id;
if(has_id) {
attr_ custpiedladd

}
bit (1) has_kare;
if(has_rare) {
attr_custpm_rare rare;
}
bit (1) has_[fill;
if(has_fill) |
attr_custpm paint fill;
}
bit (1) has_ftroke;
if (has_stroke) {
attr_custpm paint stroke;
}
bit (1) extefnalResourcesRequired;
bit(1) has_pttr_any;
if(has_attr]any) {
attr_any gny;
}
object_contpnt child0;
}
class element| image {
bit (1) has_fd;
if(has_1id)
attr_custpm_ID id;
}
bit (1) has_kare;
if(has_rare) {
attr_custpm _rare rare;
}
bit (1) extefnalResourcesRequired;
bit(1) has_height;
if (has_height) {
attr_custpm coordinate height;
}
bit(1) has_ppacity;
if (has_opacfty) {
attr_custpm Otolfloat opacity;
}
bit (1) has_preserveAspectRatio;
if (has_presprveAspectRatio) {
attr_presprveAspectRatio preséxweAspectRatio;
}
bit (1) has_fype;
if (has_type) (
attr_custpm _byteAlignedString type;
}
bit (1) has_pidth;
if(has_width) {
attr_custpm_cdordinate width;
}
bit (1) has_k;
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) {
attr_custom_anyURI href;
}
bit (1) has_transformBehavior;
if (has_transformBehavior) {
attr_ transformBehavior transformBehavior;
}
bit (1) has_attr_any;
if(has_attr_any) {
attr_any any;
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object_content child0;

}

class element_line {

bit (1) has_id;
if(has_id) {
attr_custom _ID id;

}

bit (1) has_rare;

if (has_rare) {
attr_custom rare rare;
}

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

}
bit (1) has_stroke;
if(ka troka) [

afftr_custom_paint stroke;
}
bit|(1) has_xI1;

if(has_x1) {
afttr_custom_coordinate x1;
}
attlp_custom_coordinate x2;
bit|(1) has_yl;

if(has_y1) {

afftr_custom _coordinate yl;
}
attl_custom _coordinate y2;
bit|(1) has_attr_any;

if (has_attr_any) {
afftr_any any;

}
objct_content child0;
}
class| element_IlinearGradient {
bit|(1) has_id;

if (has_id) {

afftr_custom ID id;

}
bit|(1) has_rare;
if(has_rare) {
aftr_custom_rare rare;

bit|(1) has_fill;
if(has_fill) {
afftr_custom paint fill;
}
bit|(1) has_stroke;

if (has_stroke) {
aftr_custom paint stroke;
}
bit|(1) has_gradientUnits;

if (has_gradientUnits) {
afftr_gradientUnits gradientUnits;
}
bit|(1) has_x1;

if(has_x1) {
afttr_custom_coordimate/’/x1;
}
bit|(1) has_x2;

if (has_x2) {
afttr_custom=tbordinate x2;
}
bit|(1) has=yi;

if (has_y1)4Y

afft¥ custom coordinate yl;

}
bit1I) I v27

if(has_y2) {

attr_custom coordinate y2;

L
\ }

, bit (1) has_attr_any;

\ if (has_attr_any) {

\ attr_any any;

L

\ object_content child0;
L)

| class element_mpath {

i\ bit(1) has_id;

i if(has_id) {

E attr_custom_ID id;

' }

' bit (1) has_rare;

! if (has_rare) {

\ attr _custom _rare rare;

© ISO/IEC 2008 — Al rights reserved 95


https://iecnorm.com/api/?name=47d36a7b806052ea2618f6fb7af6fad2

ISO/IEC 14496-20:2008(E)

bit (1) has_href;
if (has_href) {
attr_custom_anyURI href;
}
bit(1) has_attr_any;
if(has_attr_any) {
attr_any any;
}
object_content child0;
}
class element_path {
bit (1) has_id;
if(has_id) {
attr_custom _ID id;
}
bit (1) has_rare;
1f (has_rarej—t
attr_custpm rare rare;

b

! bit(1) has_[fill;

' if(has_fill) ¢

' attr_custpm paint fill;
! }
! bit (1) has_ftroke;

! if (has_stroke) {

! attr_custpm paint stroke;
| }
\ attr_custom| path d;

\ bit (1) has_pathLength;

\ if (has_pathlength) {

| attr_custpm fixed_16_8 pathLength;
| }
| bit(1l) has_pttr_any;
| if (has_attr| any) {
' attr_any pny;

! }
' object_contpnt child0;
i
! class element|polygon {
! bit (1) has_fd;

! if(has_1id)

! attr_custpm_ID id;
| }

\ bit (1) has_kare;
| if (has_rare) {

| attr_custpm rare rare;
| }
| bit(1) has_fill;

| if(has_fill) {

| attr_custpm paint fill;
! }
' bit (1) has_ftroke;

' if (has_stroke) {

' attr_custpm _paint stroke;
! }
! attr_custom| pointSequence points;
! bit(1l) has_pttr_any;

, if(has_attr| any) {

\ attr_any pny;

| }
\ object_contpnt child0;
)
\ class element| radialGradiént {
i\ bit(1) has_fd;

i if(has_id)
' attr_custpm_ID id}
' }
' bit (1) has_faxeys

' if (has_rare)—¢

! attr_custom _rare rare;

}
bit (1) has_fill;
if(has_fill) {
attr_custom paint fill;
}
bit (1) has_stroke;
if (has_stroke) {
attr_custom paint stroke;
}
bit(1l) has_cx;
if(has_cx) {
attr_custom_coordinate cx;
}
bit(1l) has_cy;
if(has_cy) {
attr_custom _coordinate cy;
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bit (1) has_gradientUnits;
if (has_gradientUnits) {
attr_gradientUnits gradientUnits;
}
bit (1) has_r;
if(has_r) {
attr_custom_coordinate r;
}
bit (1) has_attr_any;
if (has_attr_any) {
attr_any any;
}
object_content child0;
}
class element_rect {
bit (1) has_id;
1f (hasmddli
afttr_custom_ID id;

}
bit|(1) has_rare;
if(has_rare) {
aftr_custom_rare rare;
}
bit|(1) has_fill;
if(has_£fill) {
afftr_custom paint fill;
}
bit|(1) has_stroke;
if (has_stroke) {
afftr_custom _paint stroke;
}
attl_custom _coordinate height;
bit|(1) has_rx;
if (has_rx) {
afttr_custom_coordinate rx;
}
bit|(1) has_ry;
if (has_ry) {
afttr_custom_coordinate ry;
}
attl_custom_coordinate width;
bit|(1) has_x;
if(has_x) {
afttr_custom_coordinate x;
}
bit|(1) has_y;
if (has_y) {
afftr_custom_coordinate y;
}
bit|(1) has_attr_any;
if (has_attr_any) {
afftr_any any;
}
objct_content child0;
}
class| element_sameg {
bit|(1) has_id;
if (has_id) {
afttr_custom_ID id;
}
objectSame_content\\child0;
}
class| element_saméline {
bit|(1) has_.id;
1f (has_1idjet
afttr _dustom_ID id;
}
bit|(1y Mas_x1;
1f(MEs X1
attr_custom_coordinate x1;
}
attr_custom_coordinate x2;
bit (1) has_yl;
if(has_yl1) {
attr_custom coordinate yl;
}
attr_custom _coordinate y2;
objectSame_content child0;
}
class element_samepath {
bit (1) has_id;
if (has_id) {
attr_custom_ID id;
}
attr_custom _path d;
objectSame_content child0;
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class element_samepathfill {
bit(1l) has_id;
if(has_id) |
attr _custom_ID id;
}
bit(1l) has_fill;
if(has_fill) {
attr_custom paint fill;
}
attr_custom_path d;
objectSame_content child0;
}
class element_samepolygon {
bit (1) has_id;
if(has_id) {
attr_custom_ID id;
}
attr_custom| pointSequence points;
objectSame_fontent child0;

}
class element| samepolygonfill {
bit (1) has_fd;
if(has_1id)
attr _custpm_ID id;
}
bit(1) has [fill;
if(has_fill) o
attr_custpm paint fill;
}
attr_custom| pointSequence points;
objectSame_fontent child0;
}
class element] samepolygonstroke {
bit(1) has_[d;
if(has_1id)
attr_custpm_ID id;
}
bit (1) has_fktroke;
if(has_stroke) {
attr_custpm paint stroke;
}
attr_custom| pointSequence points;
objectSame_fontent child0;

class element] samerect {
bit (1) has_}fd;
if(has_id)
attr_custpm _ID id;
}
attr_custom| coordinate height;
attr _custom| coordinate width;
bit (1) has_k;
if(has_x) {
attr_custpm_coordinate x;
}
bit (1) has_l;
if(has_y) {
attr_custpm coordinate y;
}
objectSame_fontent child0;
}
class element) samerectfildy {
bit (1) has_fd;
if(has_1id)
attr_custpm_ID ids
}
bit (1) has_[fidls
if(has_fill) ¥
attr_custom_paint rrrir;

}

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;

}

objectSame_content child0;

}

class element_sametext {

bit (1) has_id;

if(has_id) |
attr_custom_ID id;

L)
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bit (1) has_x;
if(has_x) {
attr_coordinateList x;
}
bit (1) has_y;
if(has_y) {
attr_coordinateList y;
}
objectSame_content child0;
}
class element_sametextfill {
bit (1) has_id;
if (has_id) {
attr_custom_ID id;
}
bit (1) has_fill;
1f (hasetill)l L

afftr_custom_paint fill;
}
bit|(1) has_x;
if(has_x) {
afttr_coordinateList x;
}
bit|(1) has_y;
if(has_y) {
afttr_coordinateList y;
}
objectSame_content child0;
}
class| element_sameuse {
bit|(1) has_id;
if(has_id) {
afttr _custom_ID id;
}
bit|(1) has_href;
if(has_href) {
afttr_custom_anyURI href;
}
objectSame_content child0;
}
class| element_script {
bit|(1) has_id;
if (has_id) {
afttr_custom_ID id;
}
bit|(1) has_rare;
if (has_rare) {
aftr_custom rare rare;
}
bit|(1) externalResourcesRequired;
bit|(1) has_type;
if (has_type) {
attr_script type;
}
bit|(1) has_href;
if (has_href) {
afttr_custom_anyURI href,
}
bit|(1) has_attr_any;
if (has_attr_any) {
aftr_any any;
}
object_content \childo0;
}
class| element=set {
bit|(1) Hassid;
if (has_4id) {
af tx Néustom_ID id;

}
bit (1) has rare;
if (has_rare) {
attr_custom rare rare;
}
bit (1) has_attributeName;
if (has_attributeName) {
attr AttributeName attributeName;
}
bit (1) has_attributeType;
if (has_attributeType) {
attr_attributeType attributeType;
}
bit (1) has_begin;
if (has_begin) {
attr_smil_times begin;
}
bit (1) has_dur;
if (has_dur) {
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attr_time dur;

}

bit (1) has_fill;

if(has_fill) {
attr_animFill fill;

}

bit(1) has_repeatCount;

if (has_repeatCount) {
attr_repeatCount repeatCount;

}

bit(1) has_repeatDur;

if (has_repeatDur) {
attr_repeatDur repeatDur;

}

bit (1) has_restart;

if (has_restart) {
attr_restart—restart:

v

i\ bit(1) has_fo;
' if(has_to)

' attr_custpm AnimatedValue to;
' }
' bit (1) has_href;

! if (has_href) {

, attr_custpm_anyURI href;
\ }
, bit (1) enabled;

\ bit(1) has_pttr_any;
\ if (has_attr|any) {
| attr_any pny;

| }
| object_contpnt childo;
)
| class element| stop {
' bit (1) has_fd;

' if(has_id)

' attr_custpm ID id;
! }
! bit (1) has_kare;

' if(has_rare) {

\ attr_custpm rare rare;
| }
. bit (1) has_[fill;
\ if(has_fill) {

\ attr_custpm paint fill;
| }
| bit (1) has_ftroke;

| if (has_stroke) {

| attr_custpm _paint stroke;
b

E attr_custom| fixed 16_8 offset;
' bit(1) has_pttr_any;

' if(has_attr| any) {

' attr_any gny;

! }
! object_contpnt child0;
V2

\ class element| switch {

. bit (1) has_fd;

. if(has_id)
\ attr_custpm ID id;
| }
| bit (1) has_fare;

| if(has_rare) {

| attr_ custpm rare=rare;
b
' bit(1) has [fildls;

' if(has_fill)

! attr_custom_paint rrrir;

}
bit (1) has_stroke;
if (has_stroke) {
attr_custom _paint stroke;
}
bit (1) externalResourcesRequired;
bit(1l) has_attr_any;
if(has_attr_any) {
attr_any any;
}
object_content child0;
}
class element_text {
bit (1) has_id;
if(has_id) {
attr_custom_ID id;
}

bit (1) has_rare;
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if(has_rare) {
attr_custom rare rare;
}
bit(1) has_fill;
if(has_fill) {
attr_custom _paint fill;
}
bit (1) has_stroke;
if (has_stroke) {
attr_custom paint stroke;
}
attr_editable editable;
bit (1) has_rotate;
if(has_rotate) {
attr floatList rotate;

}
bitdihas
if(has_x) {

| afttr _coordinateList x;
' }
' bit|(1) has_y;

' if(has_y) {

' afttr_coordinateList y;
! }
! bit|(1) has_attr_any;
! if (has_attr_any) {
\ afftr_any any;
L)
\ object_content child0;
V)
| class| element_tspan {
| bit|(1) has_id;

i\ if(pas_id) (

| afttr _custom_ID id;
' }
' bit|(1) has_rare;

' if(has_rare) {

! aftr_custom_rare rare;
! }
! bit|(1) has_fill;

! if(has_fill) {

! afftr_custom_paint fill;
L

\ bit|(1) has_stroke;
\ if (has_stroke) {

‘ aftr_custom paint stroke;
L)

| bit|(1) has_attr_any;

| if (has_attr_any) {

‘ aftr_any any;

! }
' objct_content child0;
V7
\ class| element_use {

' bit|(1) has_id;

' if (has_id) {

! afttr_custom_ID id;
b
\ bit|(1) has_rare;

\ if(has_rare) {

\ afftr_custom_rare\\wrare;
L)
\ bit|(1) has_fill¢

i\ if(pas_fill)\ (

| afftr_custem_paint fill;
b
' bit|(1) has_stroke;

' if (has\stroke) {

! attr_CUsStoNn_palIit SCtIORE;

}
bit (1) externalResourcesRequired;
bit (1) has_overflow;
if (has_overflow) {
attr_overflow overflow;
}
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) {
attr_custom_anyURI href;
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bit (1) has_attr_any;
if(has_attr_any) {
attr_any any;

}

object_content child0;

}

class element_video {
bit(1l) has_id;
if(has_id) |
attr_custom_ID id;

}

bit (1) has_rare;
if(has_rare) {
attr_custom _rare rare;
}

bit (1) has_begin;

1f (has_begipi—i
attr_smil| times begin;

}
bit (1) has_Hur;
if(has_dur)| {
attr_time| dur;
}
bit(1l) extefnalResourcesRequired;
bit(1) has_height;

if (has_height) {

attr_custpm coordinate height;

}
bit(1l) has_pverlay;

if (has_overfay) {
attr_overllay overlay;
}
bit (1) has_preserveAspectRatio;

if (has_presprveAspectRatio) {
attr_presprveAspectRatio preserveAspectRatio;
}
bit (1) has_kepeatCount;

if (has_repeptCount) {
attr_repeptCount repeatCount;
}
bit (1) has_fepeatDur;

if (has_repeptDur) {
attr_repeptDur repeatDur;

bit (1) has_festart;
if (has_resfart) {
attr_resthrt restart;

bit (1) has_pyncBehavior;

if (has_syncBehavior) {
attr_syncBehavior syncBehavior;
}
bit (1) has_pyncTolerance;

if (has_syncffolerance) {
attr_syncflolerance syncTolerance;
}
bit (1) has_fransformBehavior;

1f (has_tranpformBehavior) {
attr_tranpformBehavior tramsformBehavior;
}
bit (1) has_kype;

if (has_type) {

attr_custpm byteAl ignédString type;
}
bit (1) has_pidth;

if(has_width) {

attr custpmdcedrdinate width;
}
bit (1) has_X7

if(has_x) {
attr_custom_coordinate x;

}

bit(1l) has_y;

if(has_y) {
attr_custom_coordinate y;
}

bit (1) has_href;
if(has_href) {
attr_custom_anyURI href;
}

bit(1l) has_clipBegin;
if(has_clipBegin) {
attr_time clipBegin;

}

bit(1) has_clipEnd;
if(has_clipEnd) {
attr_time clipEnd;

L
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bit (1) has_syncReference;
if (has_syncReference) {
attr_custom_anyURI syncReference;
}
bit (1) has_attr_any;
if (has_attr_any) {
attr_any any;
}
object_content child0;
}
class element_listener {
bit (1) has_id;
if (has_id) {
attr_custom_ID id;

}

bitdl)l has rax

| if (has_rare) {

E aftr_custom_rare rare;

! }
E bit|(1) has_defaultAction;

' if (has_defaultAction) {

' afttr_defaultAction defaultAction;
! }
! bit|(1) has_event;

! if (has_event) {

\ afftr_custom _event event;
L
\ bit|(1) has_handler;

\ if (has_handler) f

| afttr_custom_anyURI handler;
)
| bit|(1) has_observer;

| if (has_observer) {

E alttr_custom IDREF observer;
' }
' attlp_phase phase;

' bit|(1) has_propagate;

! if (has_propagate) {

, aftr_propagate propagate;
\ }
! bit|(1) has_target;

. if (has_target) {

\ afttr_custom IDREF target;
L
| bit|(1) enabled;

| bit|(1) has_attr_any;

‘ if (has_attr_any) {

‘ aftr_any any;
b
E objct_content child0;

[
E class| element_conditional {

' bit|(1) has_id;

v if(pas_id) (

! afftr_custom_ID id;

Vo
. bit|(1) has_rare;

\ if (has_rare) {

\ afftr_custom _rare rare;
o
| bit|(1) has_beginy,

i\ if(jhas_begin)-f

E afttr_smil_‘times begin;
I }
‘ bit|(1) éxternalResourcesRequired;
1 bitf(1) endbled;

' bit|(1y, Has_attr_any;

! if(Mas_attr—any) ¢

! attr_any any;

}
updateListType_content childO0;
bit (1) opt_group;
if (opt_group) {
privateAttributeContainer privateAttributes;
}
}
class updateListType_ content {
vluimsbf5 encoding-length;
attr_custom_align encoding-align-before;
vluimsbf5 occ0;
for(int t=0;t<occO0+1;t++) {
updates childO0;
}
attr_custom_align encoding-align-after;
}

class updates {
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bit(4) ch4;
switch(ch4) {
case 0:
update_Add Add;
break;
case 1:
update_Clean Clean;
break;
case 2:
update_Delete Delete;
break;
case 3:
update_Insert 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_fave Save;
break;
case 9:
update_fendEvent SendEvent;
break;
case 10:
update_pny ext;
break;
case 11:
attr_cuptom byteAlignedString textContent;
break;
default:
break;
}
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)

\ class update_Rdd f{

\ bit (1) has_pttributeName;
| if (has_attrfibuteName) {

\ attr AttrfibuteName attributeName;
L)
‘ bit (1) has_pperandAttribute;

| if (has_operpndAttribute) {

E attr_ AttrfibuteName operandAttribute;
! }
E bit (1) has_pperandElementId;

! 1f (has_operpndElementId) {

! attr_custpm IDREF operandElementId;
! }
! attr_custom| IDREF ref;

! bit (1) has_falue;

. if (has_valup) {

\ attr_custpm_updateValue value.
)
\ bit (1) has_httr_any;
| if (has_attr|any) {
| attr_any pgny;
b
v
' class update_[lean f{

' attr_custom| byteAlignedString groupID;
' bit(1l) has_pttrlany;

! if (has_attr—amy, <

E attr_any any;

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

}
}
class update_Delete {
bit (1) has_attributeName;
if (has_attributeName) {
attr AttributeName attributeName;
}
bit (1) has_index;
if (has_index) {
attr_index index;
}
attr_custom IDREF ref;
bit(1l) has_attr_any;
if(has_attr_any) {
attr_any any;
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class update_Insert {
bit (1) has_attributeName;
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;
if (has_attr_any) {

abti—anii anis:

}
bit|(1) opt_group;
if (ppt_group) {
updatable_elements childO0;
}
}
class| updatable_elements {
bit|(1) ch4;
swifch(ch4) {
chse 0:
bit(6) ché;
switch(ch6) {
case 0:
element_a a;
break;
case 1:
element_animate animate;
break;
case 2:
element_animate animateColor;
break;
case 3:
element_animateMotion animateMotion;
break;
case 4:
element_animateTransform animateTransform;
break;
case 5:
element_audio audio;
break;
case 6:
element_circle circle;
break;
case 7:
element_defs defs;
break;
case 8:
element_desc_metaData \title desc;
break;
case 9:
element_ellipseellipse;
break;
case 10:
element_foreignObject foreignObject;
break;
case 1l
element_g g;
break;
cdsey12:
&lement_image image;
break;
cdse 157
element_line line;
break;
case 14:
element_linearGradient linearGradient;
break;
case 15:
element_desc _metaData_title metadata;
break;
case 16:
element_mpath mpath;
break;
case 17:
element_path path;
break;
case 18:
element_polygon polygon;
break;
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element_polygon polyline;
break;

case 20:
element_radialGradient radialGradient;
break;

case 21:
element_rect rect;
break;

case 22:
element_script script;
break;

case 23:
element_set set;
break;

case 24:
element_stop stop;
break:

case p5:
elepent_svg svg;
brepk;

case p6:
elepment_switch switch;
brepk;

case R7:
elepment_text text;
brepk;

case p8:
elepent_desc_metaData_title title;
brepk;

case R9:
elepent_tspan tspan;
brepk;

case BO:
elepment_use use;
brepk;

case PB1:
elepment_video video;
brepk;

case B2:
elepment_listener listener;
brepk;

}
break;
case 1:
bit(3) khé6l;
switch (fph61) {
case P:
elepent_conditional conditional;
brepk;
case [l:
elepent_cursorManager cursorManager;
brepk;
case p:
elepent_any extElement;
brepk;
case PB:
pripjateElementContainer privwateElement;
brepk;
case §:
element_rectClip rectClip;
brepk;
case p:
elepment_selectot selector;
brepk;
case p:
element (simpleLayout simpleLayout;
brepky
}
break;

}
class element_svg {
bit (1) has_id;
if(has_id) {
attr_custom _ID id;
}
bit (1) has_rare;
if(has_rare) {
attr_custom _rare rare;
}
bit (1) has_fill;
if(has_fill) {
attr_custom paint fill;
}
bit (1) has_stroke;
if (has_stroke) {
attr_custom paint stroke;
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bit (1) has_baseProfile;
if (has_baseProfile) {
attr_custom _byteAlignedString baseProfile;
}
bit (1) has_contentScriptType;
if (has_contentScriptType) {
attr_custom _byteAlignedString contentScriptType;
}
bit (1) externalResourcesRequired;
attr_custom_valueWithUnits height;
bit (1) has_playbackOrder;
if (has_playbackOrder) {
attr_playbackOrder playbackOrder;

}
bit (1) has_preserveAspectRatio;
1f (has—preserveldspactRatia)

i
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

E afftr_preserveAspectRatio preserveAspectRatio;
I }
E bit|(1) has_snapshotTime;

' 1if (has_snapshotTime) {

' afttr_time snapshotTime;
! }
E bit|(1) has_syncBehaviorDefault;

! if (has_syncBehaviorDefault) {

! afftr_syncBehaviorDefault syncBehaviorDefault;
V)
\ bit|(1) has_syncToleranceDefault;

\ if (has_syncToleranceDefault) {

\ afttr_syncToleranceDefault syncToleranceDefault;
L)
| bit|(1) has_timelineBegin;

‘ if (has_timelineBegin) {

‘ afftr_timeLineBegin timelineBegin;
b
' bit|(1) has_version;

' if (has_version) {

' afttr_custom _byteAlignedString version;
! }
! bit|(1) has_viewBox;

! if (has_viewBox) {

! afttr_viewBox viewBox;
L
\ attlp_custom valueWithUnits width;
\ bit|(1) has_zoomAndPan;
\ if (has_zoomAndPan) {

| afttr_zoomAndPan zoomAndPan;
b

! bit|(1) has_attr_any;
‘ if (has_attr_any) {

E aftr_any any;

! }
E objpct_content child0;

v
E class| element_cursorManager {
! bit|(1) has_id;

! if (has_id) {

, afttr_custom_ID id;

)
\ bit|(1) has_rare;

| if (has_rare) {

| aftr_custom_rare- rare;
b
I bit|(1) has_.x;

1 if (has_x) <f

E aftr_cdustom coordinate x;
' }
' bit|(1y \as_y;
! 1f (Mas—yT<
! attr_custom_coordinate 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 child0;
}
class privateElementContainer {
bit(4) codePoint;
switch (codePoint) {
case 0:
privateAnyXMLElement anyXML;
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privateOpaqueElement opagque;
break;

case 2:
element_any reserved;
break;

default:
attr_custom_extension ext;
break;

}

}

class element_rectClip {

bit (1) has_id;

if(has_id) {

attr_custom_ID id;

}

bit (1) has_pares

if(has_rare) {

attr _custpm rare rare;

}
bit (1) has_[fill;
if(has_fill) ¢
attr_custpm paint fill;
}
bit (1) has_ftroke;

if (has_stroke) {
attr_custpm _paint stroke;
}
bit (1) extefnalResourcesRequired;
bit (1) has_fize;

if(has_size) {

attr_poinf size;

}
bit(1) has_pttr_any;
if(has_attr| any) {
attr_any pgny;

}
object_contpnt child0;
}
class element| selector {
bit (1) has_fd;
if(has_1id)
attr_custpm_ID id;

bit (1) has_fare;
if(has_rare) {
attr_custpm rare rare;
}
bit(1) has [fill;
if(has_fill) o

attr_custpm paint fill;
}
bit (1) has_ftroke;

if (has_stroke) {

attr_custpm _paint stroke;
}
bit (1) extefnalResourcesRequireds
bit (1) has_fhoice;

if(has_choifke) {

attr_choife choice;

}
bit(1l) has_pttr_any;
if (has_attr| any) {
attr_any pgny;

}
object_contpnt dhidd0;
}
class element| simpleLayout {
bit (1) has_Td7

if(has_id) |

attr _custom_ID id;

}

bit (1) has_rare;

if (has_rare) {
attr_custom _rare rare;
}

bit(1) has_fill;
if(has_fill) {
attr_custom paint fill;
}

bit (1) has_stroke;

if (has_stroke) {
attr_custom paint stroke;
}

bit (1) has_delta;
if(has_delta) {
attr_point delta;

L

108 © ISO/IEC 2008 — Al rights reserved


https://iecnorm.com/api/?name=47d36a7b806052ea2618f6fb7af6fad2

ISO/IEC 14496-20:2008(E)

bit (1) externalResourcesRequired;
bit (1) has_attr_any;
if (has_attr_any) {
attr_any any;
}
object_content child0;
}
class update_NewScene {
bit (1) has_attr_any;
if (has_attr_any) {
attr_any any;
}
element_svg child;
}
class update_RefreshScene {
viuimshis time:
bit|(1) has_attr_any;
if (has_attr_any) {
aftr_any any;

}

element_svg child;
}
class| update_Replace {

bit|(1) has_attributeName;

if (has_attributeName) {
afttr AttributeName attributeName;

bit|(1) has_index;
if (has_index) {
afttr_index index;

bit|(1) has_operandAttribute;
if (has_operandAttribute) {
afttr_AttributeName operandAttribute;

bit|(1) has_operandElementId;
if (has_operandElementId) {
afttr_custom_IDREF operandElementId;

attlp_custom IDREF ref;

bit|(1) has_value;

if (has_value) {
afttr_custom_updateValue value;

bit|(1) has_attr_any;
if (has_attr_any) {
aftr_any any;

bit|(1) opt_group;

if(ppt_group) {

viluimsbf5 occl;

fpr(int t=0;t<occl;t++) {
updatable_elements childO0 [fti};

class| update_Restore {
attl_custom _byteAligmedString groupID;
bit|(1) has_attr_any;
if (has_attr_any)_{
afttr_any any;
}
}
class| update=save {
attl_cudtom* ElementAttributeList elementAttributeList;
attlp_custom byteAlignedString groupID;
bit|(1y, Has_attr_any;
if(Mas_attr—any) ¢
attr_any any;

}

}
class update_SendEvent {
attr_custom_event event;
bit (1) has_intvalue;
if(has_intvalue) {
signedInt intvalue;
}
bit (1) has_pointvalue;
if (has_pointvalue) {
attr_point pointvalue;
}
attr_custom_IDREF ref;
bit (1) has_stringvalue;
if (has_stringvalue) {
attr_custom _byteAlignedString stringvalue;

© ISO/IEC 2008 — Al rights reserved 109


https://iecnorm.com/api/?name=47d36a7b806052ea2618f6fb7af6fad2

ISO/IEC 14496-20:2008(E)

bit (1) has_attr_any;
if(has_attr_any) {
attr_any any;
}
}
// AMD1 elements
// to be enclosed in an element_any with extensionID = 2
class SVGAmdlExtension {
vluimsbf5 occO;
for(int t=0;t<occO0+1;t++) {
bit(4) ch5;
switch(chb5) {
case 0:
element_animation animation;
break;
case 1:
elementpdiscard discard:
break;
case 2:
element| font font;
break;
case 3:
elemeht_fontFace font_face;
break;
case 4:
elemeht_fontFaceSrc font_face_src;
break;
case 5:
elemeht_fontFaceUri font_face_uri;
break;
case 6:
element| glyph glyph;
break;
case 7:
element| handler handler;
break;
case 8:
elemeht_hkern element_hkern;
break;
case 9:
elemeht_missingGlyph missing_glyph;
break;
case 10:
elemeht_prefetch element_prefetch;
break;
case 11:
element| solidColor solidColor;
break;
case 12:
element]| tBreak tBreak;
break;
case 13:
element| textArea textArea;
break;
default:
break;
}

}
}
class element] animation {
bit (1) has_fd;
if (has_id)| {
attr_custpm_ID id;
}
bit (1) has_fare;
if (has_rark) {
attr_custpmdrare€ rare;
}
bit(1l) has_bTUtI;
if (has_begin) {
attr_smil_times begin;

}
bit (1) has_dur;
if (has_dur) {
attr time dur;
}
bit(1l) externalResourcesRequired;
bit (1) has_fill;
if (has_fill) {
attr_animFill fill;
}
bit (1) has_height;
if (has_height) {
attr_custom _coordinate height;
}
bit (1) has_preserveAspectRatio;
if (has_preserveAspectRatio) {
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attr_preserveAspectRatio preserveAspectRatio;

}

bit (1) has_repeatCount;

if (has_repeatCount) {
attr_repeatCount repeatCount;

}

bit (1) has_repeatDur;

if (has_repeatDur) {
attr_repeatDur repeatDur;

}

bit (1) has_restart;

if (has_restart) {
attr restart restart;

}

bit (1) has_syncBehavior;

if (has_syncBehavior) f{

abti—suncRehavicr svuncRehavior:

}
bit|(1) has_syncTolerance;

if |(has_syncTolerance) {
afttr_syncTolerance syncTolerance;
}
bit|(1) has_type;

if |(has_type) {

afftr_custom _byteAlignedString type;

bit|(1) has_width;
if |(has_width) {
afttr custom_coordinate width;

bit|(1) has_x;
if |(has_x) {
aftr_custom _coordinate x;

bit|(1) has_y;
if |(has_y) {
afttr_custom_coordinate y;

bit|(1) has_href;
if |(has_href) {
afttr_custom_anyURI href;

, bit|(1) has_clipBegin;
\ if |(has_clipBegin) {
\ aftr_time clipBegin;

bit|(1) has_clipEnd;
if |(has_clipEnd) {
afttr_time clipEnd;

bit|(1) has_syncReference;
if |(has_syncReference) {
afftr_custom_anyURI syncReferencé;

bit|(1) has_attr_any;
if |(has_attr_any) {
afttr_any any;

object_content child@y

class| element_discard
bit|(1) has_id;
if |(has_id) £
afttr_custom ID id;

bit|(1) Hassrare;
if |(hdss rdre) {
aftx\fustom _rare rare;

bit (1) has_begin;
if (has_begin) {
attr_smil_times begin;
}
bit (1) has_href;
if (has_href) {
attr_custom_anyURI href;
}
bit (1) has_attr_any;
if (has_attr_any) {
attr_any any;
}
object_content child0;
}
class element_font {
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(1l) externalResourcesRequired;
bit (1) has_horiz_ adv_x;
if(has_horiz_adv_x) {

attr _custom_fixed 16_8 horiz_adv_x;
}
bit(1) has_horiz_origin_x;
if(has_horiz_origin_x) {

attr_custom fixed_16_8 horiz_origin_x;
}
bit (1) has_attr_any;
if (has_attr_any) {

attr_any gRy.

}
object_contpnt child0;
}
class element| fontFace {

bit (1) has_fd;
if (has_id)| {

attr _custpm_ID id;
}
bit (1) has_fare;
if (has_rarp) {

attr_custpm rare rare;
}
bit(1) has_pccent_height;
if (has_acceht_height) {

attr_custpm fixed _16_8 accent_height;
}
bit(1) has_plphabetic;
if (has_alphabetic) {

attr_custpm fixed_16_8 alphabetic;
}
bit (1) has_pscent;
if (has_ascent) {

attr_custpm_fixed 16_8 ascent;
}
bit (1) has_pbox;
if (has_bbok) {

attr_custpm byteAlignedString bbox;
}
bit (1) has_fap_height;
if (has_cap_height) {

attr_custpm fixed_16_8 cap_height;
}
bit (1) has_Hescent;
if (has_desfent) {

attr custpm_fixed 16_8 descent;
}
bit (1) extefnalResourcesRequired;
bit(1) has_[font_family;
if (has_font| family) {

attr_custpm byteAlignedString £ont family;
}
bit (1) has_[font_stretch;
if (has_font| stretch) {

attr_custpm byteAlignedStxing font_stretch;
}
bit (1) has_font_styles
if (has_font| style)

attr_custpm byteAdignedString font_style;
}
bit (1) has_[fordts Vdriant;
if (has_font| varniant) {

attr_custOm_DYyCEeAl1gnedstr11g ronc_vartanc,
}
bit(1) has_font_weight;
if (has_font_weight) {
attr_custom byteAlignedString font_weight;
}
bit(1) has_hanging;
if (has_hanging) {
attr_custom fixed_16_8 hanging;
}
bit (1) has_ideographic;
if (has_ideographic) {
attr_custom fixed_16_8 ideographic;
}
bit (1) has_mathematical;
if (has_mathematical) {
attr _custom_fixed 16_8 mathematical;
}

bit (1) has_overline_position;
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| if(has_overline positiom) { e

attr_custom fixed _16_8 overline_position;

}

bit (1) has_overline thickness;

if (has_overline_thickness) {
attr_custom_fixed 16_8 overline_thickness;

}

bit (1) has_panose_1;

if (has_panose_1) {
attr_custom _byteAlignedString panose_1;

}

bit (1) has_slope;

if (has_slope)
attr_custom_fixed_16_8 slope;

}
bit (1) has_stemh;
if (ha temh) [

aft trﬁ;us tom fixed_ 16_8 stemh;
}
bit|(1) has_stemv;

if |(has_stemv) {
afttr_custom_fixed 16_8 stemv;

bit|(1) has_strikethrough _position;
if (has_strikethrough _position) {
afftr_custom fixed 16_8 strikethrough position;

bit|(1) has_strikethrough_thickness;
if (has_strikethrough_thickness) {
afttr_custom fixed 16_8 strikethrough_ thickness;

bit|(1) has_underline_position;
if (has_underline_position) {
afttr_custom fixed 16_8 underline position;

bit|(1) has_underline thickness;
if(has_underline thickness) {
afttr _custom_fixed 16_8 underline_ thickness;

bit|(1) has_unicode_range;
if (has_unicode_range) {
afttr_custom _byteAlignedString unicode_range;

if (has_units_per_em) {
afftr_custom fixed _16_8 units_per_em;

bit|(1) has_widths;
if |(has_widths) |
afftr_custom _byteAlignedString widthsy

bit|(1) has_x_height;
if (has_x_height) {
afttr_custom _coordinate x_height}

bit|(1) has_attr_any;
if |(has_attr_any) {
afttr_any any;

object_content childQ;

class| element_fontFaceSrc {
bit|(1) has_idsx
if |(has_id),
afttr_custem_ID id;

bit|(1) has_rare;
if |(hasfrare) {
attr_CcUustom _rare rare,;

bit (1) has_attr_any;
if (has_attr_any) {
attr_any any;
}
object_content childl;
}
class element_fontFaceUri {
bit (1) has_id;
if (has_id) {
attr_custom_ID id;
}
bit (1) has_rare;
if (has_rare) {
attr _custom_rare rare;
}
bit (1) externalResourcesRequired;
bit (1) has_href;

\ bit|(1) has_units_per_em;
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if (has_href) {
attr_custom_anyURI href;
}
bit(1l) has_attr_any;
if (has_attr_any) {
attr_any any;
}
object_content child0;
}
class element_glyph {
bit (1) has_id;
if (has_id) {
attr_custom_ID id;
}
bit (1) has_rare;
if (has_rare) {
attr_ custpieicdd =R~

}
bit (1) has_prabic_form;
if(has_arablc_form) {

attr_custpm byteAlignedString arabic_form;

}
bit(1) has_H;
if (has_d)

! attr_custpm_path d;
\ }
, bit (1) extefnalResourcesRequired;

\ bit(1) has_plyph _name;

\ if (has_glyph _name) {

| attr_custpm byteAlignedString glyph_name;
| }
| bit (1) has_horiz_adv_x;

| if(has_horif_adv_x) {

| attr _custpm_fixed 16_8 horiz_adv_x;
' }
' bit (1) has_|Jlang;

' if (has_lanp) {

' attr_custpm byteAlignedString lang;
! }
! bit (1) has_ljnicode;

! if (has_unifode) {

! attr_custpm byteAlignedString unicode;
| }

\ bit (1) has_pttr_any;
\ if (has_attf_any) {
\ attr_any gny;

| }
| object_contpnt child0;
i)
| class element | handler {
' bit(1) has_[d;

' if (has_id)| {

' attr_custpm _ID id;

! }
! bit (1) has_fare;

! if (has_rark) {

\ attr_custpm rare rare;
| }
\ bit (1) extefnalResourcesRequireds
\ bit (1) has_kype;

| if (has_typg) {

| attr_script type;

| }
| bit (1) has_fvent;

| if (has_eveht) {

' attr_ custpm_event® event;
! }
' bit(1l) has_pttrlany;
! if (has_attr—amny) <t

! attr_any any;

}
object_content child0;
}
class element_hkern {
bit (1) has_id;
if (has_id) {
attr_custom _ID id;
}
bit (1) has_rare;
if (has_rare) {
attr_custom _rare rare;
}
bit(1l) has_gl;
if (has_gl) {
attr_custom _byteAlignedString gl;
}
bit (1) has_g2;
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if (has_g2) {
attr_custom _byteAlignedString g2;
}
bit(1) has_k;
if (has_k) {
attr_custom_fixed 16_8 k;
}
bit(1) has_ul;
if (has_ul) {
attr_custom _byteAlignedString ul;
}
bit (1) has_u2;
if (has_u2) {
attr_custom _byteAlignedString u2;
}
bit (1) has_attr_any;
1f dhas—abtbi—any)l L

aftr_any any;
}
object_content child0;
}
class| element_missingGlyph {
bit|(1) has_id;
if |(has_id) |
afttr _custom_ID id;

bit|(1) has_rare;
if |(has_rare) {
aftr_custom rare rare;

bit|(1) has_d;
if |(has_d) {
afttr_custom_path d;

bit|(1) has_horiz_adv_x;
if(has_horiz_adv_x) {
afttr_custom_fixed 16_8 horiz_adv_x;
}
bit|(1) has_attr_any;
if |(has_attr_any) {
aftr_any any;
}
object_content child0;

class| element_prefetch {
bit|(1) has_id;

if |(has_id) {

afttr _custom_ID id;

bit|(1) has_rare;
if |(has_rare) {
aftr_custom rare rare;

bit|(1) has_bandwidth;
if |(has_bandwidth) {
viluimsbf5 bandwidth;

bit|(1) has_mediaCharacgé&xEncoding;
if |(has_mediaCharacterEncoding) {
afttr_custom_byteAlignedString mediaCharacterEncoding;

bit|(1) has_medialCententEncodings;
if |(has_mediaCotténtEncodings) {
afttr_custom byteAlignedString mediaContentEncodings;

bit|(1) HasimediaSize;
if |(hdsrmédiaSize) {
viluimsbf5 mediaSize;

bit (1) has_mediaTime;

if (has _mediaTime) {
vluimsbf5 mediaTime;

}

bit (1) has_href;

if (has_href) {
attr_custom_anyURI href;

}

bit (1) has_attr_any;

if (has_attr_any) {
attr_any any;

}

object_content child0;

}

class element_solidColor {

bit (1) has_id;

if (has_id) {
attr_custom_ID id;

L)
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bit (1) has_rare;

if (has_rare) {
attr_custom_rare rare;

}

bit(1l) has_fill;

if(has_fill) {
attr_custom paint fill;

}

bit (1) has_stroke;

if (has_stroke) {
attr_custom _paint stroke;

}

bit (1) has_attr_any;

if (has_attr_any) {
attr_any any;

}

object_contpnt child0;

i

E class element] tBreak {
' bit (1) has_}d;

' if (has_id)| {

' attr_custpm_ID id;
! }
! bit (1) has_fare;

! if (has_rarp) {

! attr_custpm rare rare;
| }
\ bit (1) has_httr_any;
\ if (has_attf_any) {
\ attr_any gny;

| }
| object_contpnt childl;
i)
E class element] textArea {
' bit (1) has_fd;

' if (has_id)| {

' attr_custpm_ID id;

! }
! bit (1) has_kare;

! if (has_rark) {

\ attr_custpm rare rare;
| }

\ bit (1) has_[fill;
| if (has_fil]l) {

| attr_custpm paint fill;
| }
| bit (1) has_ftroke;

| if (has_strpke) {

‘ attr_custpm _paint stroke;
! }
! bit(1) has_pditable;

' if (has_edithble) {

! attr _editpble editable;
! }
! bit(1) has_height;

! if (has_heipht) {

, attr_custpm coordinate heighft7
| }
| bit (1) has_pidth;

| 1if (has_widfh) {

| attr_custpm _coordinate, width;

}
bit (1) has_k;
if (has_x)

attr_custpm_cdordinate x;
}
bit (1) has_l;
if (has_y) T
attr_custom_coordinate y;

}
bit (1) has_attr_any;
if (has_attr_any) {
attr_any any;
}
object_content child0;
}
class update_Activate {
attr_custom IDREF ref;
bit(1l) has_attr_any;
if (has_attr_any) {
attr_any any;
}
}
class update_Deactivate {
attr_custom IDREF ref;
bit(1l) has_attr_any;
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if (has_attr_any) {
attr_any any;

}

}

class update_ReleaseResource f{
attr_custom_anyURI ref;

bit (1) has_attr_any;

if (has_attr_any) {
attr_any any;

}

}

class LASeRAmdlExtension {
viuimsbf5 occl;

for(int t=0;t<occl+1;t++) {
bit(2) ch5;

switch(ch5){

asa .

element_animateScroll animateScroll;
break;
case 1:
element_setScroll setScroll;
break;
case 2:
element_streamSource streamSource;
break;
case 3:
element_updates updates;
break;
}
}
}
class| element_animateScroll {
bit|(1) has_id;
if |(has_id) {
afttr_custom_ID id;
}
bit|(1) has_rare;
if |(has_rare) {
aftr_custom_rare rare;

bit|(1) has_begin;
if |(has_begin) {
afttr_smil_times begin;

bit|(1) has_by;
if |(has_by) {
afftr_scrollStop by;

bit|(1) has_delayAtEnd;
if |(has_delayAtEnd) {
afttr_time delayAtEnd;

bit|(1) has_delayAtStart;
if |(has_delayAtStart) |
afttr_time delayAtStart;

bit|(1) has_direction;
if |(has_direction) {
afttr _direction direction;

bit|(1) has_dur;
if |(has_dur) {
afttr _time dur(

bit|(1) has=£ill;
if |(has(fidi) {
afty animrFill fill;

bityr)y—tas_from;

if (has_from) {
attr_scrollStop from;

}

bit (1) has_repeatCount;

if (has_repeatCount) {
attr_repeatCount repeatCount;
}

bit (1) has_repeatDur;

if (has_repeatDur) {
attr_repeatDur repeatDur;
}

bit (1) has_restart;

if (has_restart) {

attr restart restart;

}

bit (1) has_speed;

if (has_speed) {

attr_time speed;
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bit (1) has_to;
if (has_to) {
attr_scrollStop to;
}
bit (1) has_href;
if (has_href) {
attr_custom_anyURI href;
}
bit(1) has_attr_any;
if (has_attr_any) {
attr_any any;
}
object_content child0;
}
class element_setScroll {
bit (1) has_pd-
if (has_id)| {
attr_custpm_ID id;

b

E bit (1) has_kare;

' if (has_rark) {

! attr_custpm_rare rare;
! }
! bit(1l) has_pegin;

! if (has_begfn) {

, attr_smil| times begin;
L)
\ bit (1) has_Hirection;

\ if (has_dirpction) {

\ attr_direftion direction;
)
| bit (1) has_fncrement;

| if (has_incfkement) {

‘ attr_scrolll1Stop increment;
! bit(1) has_fo;

' if (has_to)| {

! attr_scrolllStop to;

! }
! bit (1) has_href;

! if (has_hreff) {

, attr_custpm_anyURI href;
)

\ bit (1) has_pttr_any;
\ if (has_attf_any) {
‘ attr_any gny;
L)
| object_contpnt child0;
i)
| class element | streamSource {
i bit(1) has_fd;

! if (has_id)|{

' attr_custpm _ID id;

! }
! bit (1) has_fare;

! if (has_rark) {

\ attr_custpm rare rare;
)
\ bit (1) has_height;

\ if (has_heipht) {

| attr_custpm coordinate,  height;
L)
| bit(1) has_Jnode;

i\ if (has_modp) {

E attr_strepmSourceMede mode;
! }
E bit (1) has_foudreéIndex;

' if (has_soufcelidex) {

! viuimsbf5 TOUTTEINUER;

}
attr_sources sources;
bit(1) has_width;
if (has_width)
attr custom_coordinate width;
}
bit(1l) has_attr_any;
if (has_attr_any) {
attr_any any;
}
object_content child0;
}
class element_updates {
bit (1) has_id;
if (has_id) {
attr_custom_ID id;
}

bit (1) has_rare;
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if (has_rare) {
attr_custom rare rare;

}

bit (1) has_begin;

if (has_begin) {
attr_smil_times begin;

}

bit (1) has_dur;

if (has_dur) {
attr_time dur;

}

bit (1) has_repeatCount;

if (has_repeatCount) {
attr_repeatCount repeatCount;

}

bit (1) has_repeatDur;

1f (has—kepeatlui) L

aftr_repeatDur repeatDur;
}
bit|(1) has_restart;
if |(has_restart) {
aftr_restart restart;

E bit|(1) has_syncBehavior;

! if (has_syncBehavior) {

! afftr_syncBehavior syncBehavior;
Vo
\ bit|(1) has_syncTolerance;

\ if (has_syncTolerance) {

\ afttr_syncTolerance syncTolerance;
L)
| bit|(1) has_href;

\ if(pas_href) {

E afttr_custom_anyURI href;
! }
E bit|(1) has_clipBegin;
' if (has_clipBegin) {

' afttr_time clipBegin;
! }
! bit|(1) has_clipEnd;
! if (has_clipEnd) {

! afttr_time clipEnd;
L
\ bit|(1) has_flow;
\ if(hak_flow) {

| // Enumeration: any{0} complete{l} segment{2}
| nit(2) flow;

L

| bit|(1) has_syncReference;

| if (has_syncReference) {

E afftr_custom_anyURI syncReference;

! }
E bit|(1) has_security;

! if (hap_security) {

! // [Enumeration: new{0} parent{il}
! blit(2)security;

bit|(1) has_attr_any;
if |(has_attr_any) {
afttr_any any;

objct_content ,eh11d0;

class| LASeRAmdlCommand {
viufimsbf5«oce3 ;
for|(int (t=0% t<occ3+1;t++) {
bli t{2) “€h5;
switeH (ch5) {
e Ul

privateElementContainer privateElementContainer; // to allow anyXML at the updates level (top level of the AU)
break;

case 1:
update_Activate Activate;
break;

case 2:
update_Deactivate Deactivate;
break;

case 3:
update_ReleaseResource ReleaseResource;
break;

}

}
}

/) K E KK K kK KK Kk kK kK Kk Kk K kK KK K kK KK Kk Kk kK kK oKk Kk kK KK Kk Kk kK Kk Kk Kk kK KK Kk Kk K

// start specific classes
//***********************************************************************************************

class LASeRUnit {
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LASeRUnitHeader h;
initialisations c;
vluimsbf5 occl;
for(int t=0;t<occl+1l;t++) {
updates childO;
}
bit(1l) opt_group;
if(opt_group) {
attr_custom_extension ext;
}
}
class LASeRUnitHeader {
bit (1) resetEncodingContext;
bit (1) opt_group;
if (opt_group) {
attr_custom_extension ext;
}
}
class initiallisations {
colorInitiallisation c;
fontInitiallffsation f;
privateDatafldentifierInitialisation p;
anyXMLInitiplisation a;
extendedIniftialisation e;

}

[/ KKK Kk ok ok sk kB ok ok sk ok sk ok ok ok oKk ok ok ok ok ok ok ok oKk ok ok ok ok ok oKk ok ok ok ok ok ok ok ok ko Sk ok ok ok oKk ok ok ok ok ok ok ok ok ok Sk ok ok ok oKk ok ok ok ok oKk ok ok ok ok Kk oKk ok ok ok ket

// extensions
//***********************************************************************************************
//for elementfp
class element] any {
uint (extensfionIDBits) extensionID;
vluimsbf5 1pn; //length in bits
if (extensipnID == 2) { //LASeR AMDI1
const vlulimsbf5 reserved = 87; // or "const bit(10) reserved = 599;"
vluimsbf5| occ2;
for(int tEO0;t<occ2+1;t++) {
bit(2) Eh5;
switch(fh5) {
case P:
SVGAmdlExtension SVGAmdlExtension;
brepk;
case p:
LASERAmdlExtension LASeRAmdlExtension;

\ brepk;

}
} else {
bit[len] fkoSkip;

}
class update_gny {
uint (extensfionIDBits) extensionID;
vluimsbf5 1pn; //length in bits
if (extensipnID == 2) { //LASeR AMDI1
const vlufimsbf5 reserved = 87; // on const bit(10) reserved = 599;"
vluimsbf5| occ2;
for(int tE0;t<occ2+1;t++) {
const bt (2) reserved = 1;
LASeRAmPI1Command LASeRAm@dCGommand;

}
} else {
bit[len] foSkip;
}
}
//for attribufes
class attr_anly {

do {
uint (extehsioWIDBits) extensionID;
vluimsbf5 e, TEgTIT 1T D1T
if (extensionID == 2) { //LASeR AMDI1

bit (1) hasRequiredFonts;
if (hasRequiredFonts) {
attr_custom byteAlignedString requiredFonts;
}
bit (1) hasX;
if (hasX) {
attr_custom_coordinate x;
}
bit (1) hasY;
if (hasYy) {
attr_custom _coordinate y;
}
} else |
bit[len] toSkip;
bit (1) hasNextExtension;
}

} while (hasNextExtension);
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[/ KKk Kk sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok oKk ok ok ok ok oKk ok ok ok ok ok ok ok ok ok oKk ok ok ok ok oKk ok ok ok ok ok ok ok ok ok K ok ok ok ok ok K ok oKk ok ok ok ok oKk oKk ko

// LASeRHeader
//***********************************************************************************************
class LASeRHeader {

uint (8) profile;

uint (8) level;

bit(3) reserved;

bit(2) pointsCodec;

bit(4) pathComponents;

bit (1) useFullRequestHost;

bit (1) hasTimeResolution;

if (hasTimeResolution) {

uint (16) timeResolution;

}
bit(4) colorComponentBits_minus_1;
col prlomponantRit —CcolorComponentRite miny I 1

bit|(4) resolution;

bit|(5) coordBits;

bit|(4) scaleBits_minus_coordBits;

bit|(1) newSceneIndicator;

bit|(2) timeEncoding;

bit|(1) reserved;

// xtensionIDBits defines the number of bits of extension tags
bit|(4) extensionIDBits;

bit|(1) hasExtConfiguration;

if |(hasExtConfiguration) {

vliluimsbf5 len;

blyte[len] extConfiguration; //extConfiguration is defined in Table 10

bit|(1) hasExtension;
1f |(hasExtension) {
aftr_custom_extension ext;

}

/) F AR K kK ok ok ok Kk kK Kk Kk kK kK KK Kk kK KK kK Kk kK kK Kk Kk kK ok ok ok Rk Kk kK kK Kk Kk kK KK Kk Kk K

// Infitialisation codecs
//***********************************************************************************************
int cplorIndex = -1;
class| colorInitialisation {

bit|(1) hasColors;

if |(hasColors) {
/V a color table in front of each AU
viluimsbf5 nbColors;
fbr (int 1 = 0; 1 < nbColors; i++) {
colorIndex = colorIndex + 1;
uint (colorComponentBits) red[[colorIndex] %
uint (colorComponentBits) green[[colorirdex]];
uint (colorComponentBits) blue[[colorIndex]];

}
cplorIndexBits = log2sup (colorIndex),;
}
}
int fpntIndex = -1;

class| fontInitialisation {
bit|(1) hasFonts;
if |(hasFonts) {
/V a font table in fromnt of each AU
luimsbf5 nbFonts;
br (int i = 0; 1 < nbFonts; i++) {
fontIndex = fontindex + 1;
attr_custommbyteAlignedString font[[fontIndex]];

L

}
flntIndexBits = log2sup (fontIndex);
}
}
int pivatéDataldentifierIndex = -1;

class| pxiwateDataldentifierInitialisation {
bittHasrrivarerataldentiriers;
1f (hasPrivateDataIdentifiers) {
// a privateDataIdentifiertable in front of each AU
vluimsbf5 nbPrivateDatalIdentifiers;
for (int i1 = 0; 1 < nbPrivateDatalIdentifiers; i++) {
privateDataIdentifierIndex = privateDataIdentifierIndex + 1;
// the purpose of these strings is to ensure non collision between different private data
// examples are URNs, uuids, ...
attr_custom _byteAlignedString privateDataIdentifier[[privateDataIdentifierIndex]];

}
privateDatalIdentifierIndexBits = log2sup (privateDatalIdentifierIndex) ;
}
}
int tagIndex = -1;

class anyXMLInitialisation {
bit (1) hasTags;
if (hasTags) {
// a tag table in front of each AU
vluimsbhf5 nbTags;
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for (int i = 0; 1 < nbTags; i++) {
if (i == 0) {
// tag 0 for use for priv. attrs on LASeR elements
bit (1) hasAttrs;
i1f (hasAttrs) {
// the first bin is reserved for private attributes of LASeR elements
// and to attributes with a privateDataldentifier different from their parent element
vluimsbf5 nbAttrNames/[[0]];
for (int t = 0; t < nbAttrNames[[0]]; t++) {
uint (privateDataIdentifierIndexBits) privateDataIdentifierIndex[[0]][[t]];
attr_custom byteAlignedString attrName[[0]][[t]];
}
}
} else {
tagIndex = tagIndex + 1;
uint (privateDataIdentifierIndexBits) privateDatalIdentifierIndex[[1]];
attr pustomdoytedligredString tagl il ]l
bit (1) hasAttrs;
if (hpsAttrs) {
// pach private element tag has a bin for private attributes
viufimsbf5 nbAttrNames|[[tagIndex]];
for| (int t = 0; t < nbAttrNames/[[tagIndex]]; t++) {
aftr_custom byteAlignedString attrName[ [tagIndex]][[t]];

}
}
tagIndexBfits = log2sup (tagIndex) ;
}
}
class extendefInitialisation {
// stringIDffable: external string ID references
vluimsbf5 cpuntG;
for (int 1 F 0; 1 < countG; i++) {
viuimsbf5| binaryIdForThisStringID[[i]];
attr_custpm byteAlignedString stringID[[i]];
}
bit (1) hasEktension;
if (hasExtehsion) {
vluimsbf5| len;
// globalftreamTable: external global streamID references
vluimsbf5| countGS;
for (int | = 0; 1 < count; 1i++) {
viuimsbff5 localStreamIdForThisGlobal([[i]];
byteAlipnedStringClass globalName[[i]];
}
bit[len2]| remainingData;
// len2 ip defined implicitly as: len LIS (H sll(BiZeof (globalStreamTable)
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12.2.2 Generic data types

class object_content {
bit (1) opt_group;
if (opt_group) {

}

privateAttributeContainer privateAttributes;

bit (1) opt_groupl;
if (opt_groupl) {

}
}

viuimsbf5 occl;

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

}

class_attr AttributeName {

bit]
swi

child]
displ]
fil1l{]
font-|
keySp
media
nav-n|
opaci
r{68}
rotat
color
linej|
syncH|
alignj
trans|
fill-|
x11ink
v1{13

ca

}
}

class

}

class

}

class

}

class
//
bit]

}

class
bi
s

c

}

(1) choice;

tch (choice) {

bse 0:

// Enumeration:

q

a.target{0} accumulate{l} additive{2} audio-level{3} bandwidth{4} begin{5

ren{7} choice{8} «clipBegin{9} <clipEnd{10} color{1l} color-rendering{l2} cx{13} c¢cy{14} d{1

by {17} display-align{18} dur{19} editable{20} enabled{21} end{22} event{23} extexnalResourcd

5} fill-opacity{26} fill-rule{27} focusable{28)} font-family{29} font-size{30} font-style{31} fof

veight {33} fullscreen{34} gradientUnits{35} handler{36} height{37} image-rendering{38}

l ines {40} keyTimes{41} line-increment{42} listener. target{43} mediaCharacteé

ContentEncodings{45} mediaSize{46} mediaTime{47} nav-down{48} nav-down-left{49)} ‘nav-down-right{50

ext {52} nav-prev{53} nav-right{54} nav-up{55} nav-up-left{56} nav-up-night {57} observer{5§

{60} overflow{61} overlay{62} path{63} pathLength{64} pointer-events{65} peints{66} preserveAd
repeatCount{69} repeatDur{70} requiredExtensions{71} requiredFeatures{72} requiredFormats{73

{75} rotation{76} rx{77} ry{78} scale{79} shape-rendering{80} size{81} solid-color{82} solid-opa

{84} stop-opacity{85} stroke{86} stroke-dasharray {87} stroke-dashoffset {88} stroke-1linecap

bin{90} stroke-miterlimit{91} stroke-opacity{92} stroke-width{93} sfghheight{94} svg.width{95} syI

bhaviorDefault{97} syncReference{98} syncTolerance{99} syncTol€ranteDefault{100} systemLanguad

{102} text-anchor{103} text-decoration{104} text-display$lobs} text-rendering{106} tes

form{108} transformBehavior{109} translation{110} vector-effect{111} viewBox{112} viewport-fill({]

bpacity{114} visibility{115} width{116} x{117} x1{118} x2{119} xlink:actuate{120} x1in

: href {122} xlink:role{123} xlink:show{124} xlink:title{128}) xlink:type{l126} xml:base{127} xml:laq

0} y2{131} zoomAndPan{132}

bit(8) AttributeName;

break;

e 1:

ht max=+2;

br (int t=0;t<max;t++) {

luimsbf5 item[[t]];

0

O S <y b

reak;

attr_accumulate {
Enumeration: none{0} sum{1}
it (1) accumulate;

/|
b

attr_additive {
Enumeration: replace{0} sum{l}
it (1) additive;

/|
b

attr_calcMode {
Enumeration: digscxete{0} linear{l} paced{2} spline{3}
it (2) calcMode;

/|
b

attr_attributéfiype {
Fnumerations/C€sS{0} XML{1} auto{2}
(2) attributeType;

atty"smil_times {
t (1) ,'ehoice;

calcMode{6}
5} delta{l6}
SRequired{24}
t-variant{32}
keyPoints{39}
rEncoding {44}
nav-left{51}
} offset{59}
pectRatio{67}
restart{74}
ity{83} stop-
{89} stroke-
cBehavior{96}
e{101} text-
ttContent {107}
13} viewport-
rarcrole{l121}
g{128} y{129}

i bch (choice) {
yal

vluimsbf5 max;

for(int t=0;t<max;t++) {
custom_smil_time item[[t]];
}

break;

case 1:

}

// Enumeration: indefinite {0}

break;

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

case 0:
signedInt int0;
break;

case 1:

// Enumeration: auto{0} indefinite{l} media{2} none{3}
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bit(2) time;
break;
default:
break;
}
}
class signedInt {
bit(1l) sign; // 1 is negative
vluimsbf5 value;
}
class attr_animFill {
// Enumeration: freeze{0} remove{l}
bit(l) animFill;
}
class attr_repeatCount {
bit (1) choice;
switch (chpical—y
case 0:
attr_fustom fixed 16_8 fixedl6_8Typel;
breakf
case 1:
// Enlimeration: indefinite{0}
breakf
default|
break}

}
}
class attr_repeatDur {
bit (1) chpice;
switch (chpice) {
case 0:
vluimpbf5 dur;
break}
case 1:
// Enlimeration: indefinite{0}
breakf
default)
breakf
}
}
class attr_refptart {
// Enumerfption: always{0} never{l} whenNotActive{2}
bit(2) reptart;

class attr_flpatList {
vluimsbf5 mpx;
for (int t=p;t<max;t++) {
attr custpm_ fixed 16_8 item[[t]];
}
}
class attr_roftate {
bit (1) chpice;
switch (chpice) {
case 0:
attr_fpustom fixed 16_8 fixedl6_8Typel;
break}
case 1:
// Enumeration: auto{0jauto-reverse{l}
bit|(1) rotate;
break}
default)
break}
}
}
class attr_rofscatragit
// Enumerption: rotate{0} scale{l} skewX{2} skewY{3} translate{4}
bit(3) rofscatrd;

}
class attr_synTBenavior {
// Enumeration: canSlip{0} default{1l} independent{2} locked{3}
bit(2) syncBehavior;

}
class attr_syncTolerance {
bit (1) choice;
switch (choice) |
case 0:
vluimsbf5 vluimsbf50;
break;
case 1:
// Enumeration: default{0}
break;
}
}
class attr_preserveAspectRatio {
bit (1) choice;
switch(choice) {

L)
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bit (1) choice;
switch(choice) {
case 0:
// Enumeration: none{0} xMaxYMax{l} xMaxYMid{2} xMaxYMin{3} xMidYMax{4} xMidYMid{5} xMidYMin{6}
xMinYMax{7} xMinYMid{8} xMinYMin{9}
bit(4) preserveAspectRatio;
break;
case 1:
// Enumeration: _reserved{0} defer xMaxYMax{l} defer xMaxYMid{2} defer xMaxYMin{3} defer xMidYMax{4}
defer xMidYMid{5} defer xMidYMin{6} defer xMinYMax{7} defer xMinYMid{8} defer xMinYMin{9}
bit(4) preserveAspectRatio;
break;
}
break;
case 1:

// Enumeration: reserved{0}
it (5) nrosoruelcen tRatd

break;
}
}
class| attr_transformBehavior {
/V Enumeration: geometric{0} pinned{1l} pinned _180{2} pinned_270{3} pinned _90{4}
blit (4) transformBehavior;
}
class| attr_gradientUnits {
/V Enumeration: objectBoundingBox{0} userSpaceOnUse{l}
blit (1) gradientUnits;
}
class| attr_editable {
/V Enumeration: none{0} simple{l}
blit(l) editable;
}
class| objectSame_content {
bit|(1) opt_group;
if |(opt_group) {
viluimsbf5 occO;
fpr(int t=0;t<occ0;t++) {
elements childO[[t]];

}
}
class| attr_script {
Hit(l) choice;
switch(choice) {
case 0:
attr_custom _byteAlignedString string0;
break;
case 1:
// Enumeration: application/ecmascript{0} application/jar-archive{1l}
bit(1l) script;
break;
}
}
class| attr_overflow {
/V Enumeration: visible{0}
Hit(2) overflow;

class| attr_overlay {

bit(l) choice;

switch(choice) {

case 0:
attr_customéxtension overlayExTypel;
break;

case 1:
// Bnumeration: none{0} top{l}
bit (1Y overlay;
break;

defdult:
Drear;

}

}
class attr_defaultAction {
// Enumeration: cancel{0} perform{1l}
bit (1) defaultAction;
}
class attr_phase {
// Enumeration: default{0}
bit (1) phase;
}
class attr_propagate {
// Enumeration: continue{0} stop{l}
bit (1) propagate;
}
class attr_index {
vluimshf5 value;
}
class attr_playbackOrder {
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// Enumeration: all{0} forwardOnly{1}
bit(1) playbackOrder;
}
class attr_syncBehaviorDefault {
// Enumeration: canSlip{0} independent{1l} inherit{2} locked{3}
bit(2) syncBehaviorDefault;
}
class attr_syncToleranceDefault {
bit (1) choice;
switch (choice) {
case 0:
vluimsbf5 vluimsbf50;
break;
case 1:
// Enumeration: inherit{0}
break;
defaultg
breakf

}
}
class attr_tijeLineBegin {
// Enumerption: onLoad{0} onStart{1l}
bit (1) tippeLineBegin;
}
class attr_vipwBox {
int max=+4;
for (int t=p;t<max;t++) {
attr_custpm fixed 16_8 item[[t]];
}
}
class attr_zopmAndPan {
// Enumerfption: disable{0} magnify{1}
bit (1) zopmAndPan;
}
class attr_pofnt {
int max=+2;
for (int t=p;t<max;t++) {
attr_custpm_coordinate item[[t]];
}
}
class attr_chpice {
bit (1) chpice;
switch(chpice) {
case 0:
bit (8) value;
break}
case 1:
// Enumeration: all{0} none{l}
bit|(1) choice;
break}
}
}
class attr_coprdinateList {
vluimsbf5 1pn;
for (int t F 0; t < len; t++) {
attr_custpm _coordinate coord[[t]];
}
}
//AMD1
class attr_sckollStop {
bit (1) choife;
switch(choife) {
case 0:
attr_cuptom IDREF IDREFO0;
break;
case 1:
int maxf+2;
for (inf “€=0;t<max;t++) {
attr_ custon_rixed _1o6_ TTemiicl],
}
break;

}
}
class attr_direction {
// Enumeration: down{0} left{l} right{2} up{3}
bit(4) direction;
}
class attr_streamSourceMode {
// Enumeration: keep0Old{0} playList{l} replace{2} use0ld{3}
bit(3) streamSourceMode;
}
class attr_sources {
viuimsbf5 max;
for (int t=0;t<max;t++) {
attr_custom_anyURI item[[t]];
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3 Specific data types
31 ID

3.1.1 Syntax

class

;
.
.
.
.
.
.
' i
.
.
.
.
.
.
.
.

attr_custom ID {

vluimsbf5 ID;
bit(l) reserved;

f (reserved) {
vluimsbf5 len;
bit[len] reserved;

e uri field

}
A Y o
12.2{3.1.2 Semantics
This [class allocates a number for an id.
12.2)3.2 IDRef
12.2]3.2.1 Syntax
[Class| attr_custom TDREF { TR ST
! viiuimsbf5 href;
! Hit(l) reserved;
! iff (reserved) {
, vluimsbf5 len;
\ bit[len] reserved;
| }
A Y 22
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]3.31 Syntax
| Class| attr_custom anyURT, L T
\ bit(1l) hasUri;
\ iff (hasUri) {
| attr_custom.byteAlignedString uri;
| bit(1)( hasData; // for a data URL, the actual data part is sent below, the header is sent in tH
i if (hasbata) {
| wluimsbf5 len;
E byte[len] data;
! 4
! }
' bit (1) hasID;
' if (hasID) {
! attr_custom_IDREF idref;
| }
, bit (1) hasStreamID;
\ if (hasStreamID) {
\ attr_custom IDREF ref;
| }
A
12.2.3.3.2 Semantics

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

12.2.3.4.1 Syntax

bit(2)
switch(

case
//En
bit(2
bre

case

bre
case
att
bre
case
a
bre

12.2.3.4.2

This class a
parameters @is defined in 6.6.2.2. The value for each color shall be jnitialised using the colorlnitialisation
in the LASeRUnit, whose syntax is given below in 12.2.

12235 M

12.2.3.5.1

class custom_.
bit(1) is
if (isNot

bit(1)
if (isR
bit(1
if (h
att]
att]
}
} else
attr_|

}

} else {

bit(1)
1if (xx_|
uin
uin
}
bit(1)

ch2;

ch2) {

0: // enum

umeration: inherit{0} currentColor{l} none{2}
) color;

class attr_custom paint {
bit (1) hasIndex;
if (hasIndex) {
uint (colorIndexBits) color0;
} else {

bk,

1 : // URI

attr_custom_anyURI uri;

bk,

P: // System Paint Server
[_custom_byteAlignedString serverName;

bk,

B -

L tr_custom_extension colorExTypelO; // extensibility
bk,

Semantics

lows pointing to a color. The colorIndexBits valug shall be initialised using the initialis

latrix

Byntax

NotMatrix;

Matrix) o
i sRef; // modification for thelemncoding of ref(svgl[,x,v])
Ef) {
hasXY;
hsXY) |
- custom_fixed 16_8 valueX;
- custom_fixed 16_8/ValueY;
Fustom extensiomn\ext;

KX VY. _present;
v_present) {
- (codrdBits+scaleBits_minus_coordBits) xx;
I (coordBits+scaleBits_minus_coordBits) yy;

ation
class

Y VX _DICIeNt;

if (xy_yx_present) {

uin

uin
}
bit(1)

t (coordBits+scaleBits_minus_coordBits) xy;
t (coordBits+scaleBits_minus_coordBits) yx;

XZ_yzZ_present;

if (xz_yz_present) {

uin
uin

t (coordBits+scaleBits_minus_coordBits) xz;
t (coordBits+scaleBits_minus_coordBits) yz;
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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 6.6.2.2.

12.2.3.6 Fraction

12.2.3.6.1 Syntax

...................................................................................................................................

1 class attr_custom_Otolfloat {
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 Ays = 0 Viax = 1 and nbits =
8 (s€e UniformQuantizer advanced optimised decoder in [ISO/IEC 23001-1].)

12.23.7 Path

12.2]3.7.1 Syntax

..................................................................................................................................

1 class| attr_custom_path {
afftr_custom_pointSequence seq;
viluimsbf5 nbOfTypes;

fpr (int i = 0; i < nbOfTypes; i++) { H
: // Enumeration: "pathSegmentTypes" C{0} H{1} L{2} M{8)} 0{4} S{5} T{6} V{7} Z{8} c{9} h{10} 1{13} m{12} qg{13} |
i s{14}| £{15} v{16} z(17} |
| uint (5) typel[i]];

12.2{3.7.2 Semantics
The ¢lass attr_custom_path décedes a path value.

The fdecoding of a path value'(e.g. the d attribute of a path element) is achieved by decoding a|sequence of
poinfs and a list of typesi\The sequence of point is decoded as specified in 13.2.3.8. The decoded point
coordlinates are absoluteyvalues. When decoding the list of types, an implicit MoveTo shall be ingerted before
the first decoded typé.

A decoder can<use the decoded coordinate values directly for rendering by changing relative dfawing types
(a.k.@ drawing_instructions) to their absolute counterpart (e.g. changing “c” to “C”). A decoder may reconstruct
an SVG path, exactly as it was in the original document, by walking in the list of drawing types and retrieving

the ppropnate number of coordlnates according to the drawmg type For reIat|ve types (e g.[“c”, “I"), the
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12.2.3.8 PointSequence

12.2.3.8.1 Syntax

class attr_custom _pointSequence {
vluimsbf5 nbPoints;
uint (1) flag;
if (flag == 0) {
if (nbPoints < 3) {
uint(5) bits;
for (int i = 0; i < nbPoints; i++) {
uint (bits) x[[1]];
uint (bits) yI[[i]];

} elsp {

int (5) bits;

int (bits) x[0];

int (bits) y[0];

int (5) bitsx;

int (5) bitsy;

br (int i = 1; i < nbPoints; i++) {
uint (bitsx) dx;
uint (bitsy) dy;
x[1] = dx + x[1-1];
yli] = dy + yl[i-1];

]

[ i i~ ]

}
} else {
if (poihtsCodec == 0) { // pointsCodec is a LASeRHeader attribute
uint () kvalue;
uint (p) bits;
uint(pits) x[0];
uint (bits) y[0];
int XMvalue, YMvalue = 0;
int CpdeNum = 0;
int DEff =0;
for(iht i=1; i1 < nbPoints; i++) {
/¥ to calculate X point
dp {
bit(1l) bitX;
XMvalue ++;
while (bitX == 0);
bnst bit (1) endX = 1;
int (XMvalue+kvalue) INFO_dx;
bdeNum = GetCodeNum (kvalue, XMvalue, INFO.dx);
i ff = GetDiff (CodeNum) ;
[i] = x[i-1] + Diff;
to calculate Y point
b {
bit (1) bitY;
YMvalue ++;
while (bitY == 0);
bnst bit (1) endY = 1;
int (YMvalue+kvalue) INFQ_dy;
bdeNum = GetCodeNum (kvalue, YMvalue, INFO_dy);
i ff = GetDiff (CodeNum));
i] = y[i-1] + DIilff;

QN X O 0Oc Q>

N gaoeas

} else {
attr_pustom _extefigion ext;

}
}
uint GetDiff (fntycodeNum) {
int difffx
if (codpNum == 0) {
diff = 0;
return diff;
} else {
if ((codeNum%2) == 0 ) {
diff = -codeNum/2;
return diff;

}

else
diff = (codeNum+1)/2;
return diff;

}
}
uint GetCodeNum (int k, int Mvalue, int INFO){
return 2" (k+Mvalue) + INFO - 2"k ;
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12.2.3.8.2 Semantics of the SDL elements
« flag - Flag indicating FL encoding (flag = 0) or EG encoding (flag = 1).

+  kvalue - Parameter for EG encoding that varies according to geometric distribution. For
kvalue increases, the slope of the geometric distribution becomes gentler.

*  XMvalue, YMvalue - The number of leading zeros.

. CodeNum - Code number.

example, as

° X = plerentlal value between X-Coordindte values Or a CUITent point and a previous polnt.

dx = x[i] = X[i = 1]

. Jy - Differential value between y-coordinate values of the current point and the prévious poin{

dy =yli] - y[i - 1]

. NFO - Value having information about dx or dy.

12.2]3.8.3 Decoding process
Wheh the LASeR binary stream is assumed to be decoded into @ point sequence of (X, Yo), (X1, ¥

4 The number of points in the point sequence is extracted from the LASeR binary stream

4 The flag is extracted from the LASeR binary stream

4 If the value of the flag is zero which indicates the point sequence is encoded using thej
coding, decoding according to the following process

- If the number of points is two or less:

o Each value of xg, yg,%1 and y, is extracted by reading “bits” number of bits

- Otherwise:

(i)  Each value of xo and yj is extracted by reading “bits” number of bits

(i)  The number “bitsx” of the bits required for a differential value dx of x-coordin
number “bitsy” of the bits required for a differential value dy of y-coordinates are

(iif)».dx and dy are extracted by reading “bitsx” bits and “bitsy” bits, respectively, and
+ dx and y; = yi.4 + dy are calculated

(iv) iis incremented and the previous step (iii) is performed (n-1) times.

)y oeer (Xns Y0,

fixed length

ates and the
extracted

then x; = Xi.4

If the i of the fl
T O L

na wwhinh indinnl-nn tha naint seguenRee HSS n d

(V2. ancadad nucina tha
T—ttrrc—vara 1R A> TCOtC o tNC POt STUU T oo oot t—aormg—ticT

coding, decoding according to the following process

- The number of points of the point sequence is extracted from the LASeR binary stream
- The parameter k is extracted from the LASeR binary stream

- “bits” number of bits are read and then the first point coordinates (x0, y0) are decoded

Exp-Golomb

- For each point except the point (xo, Yo), the following process is performed to decode one point (x;, ;).

(i)  Bits are read one at a time until “1” is detected and the total number of read bits
(i) Theread “1” is discarded
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(iif)
(iv)

(vi)
(vii)
(viii)
(ix)

(M+k) bits are read and assigned to INFO
CodeNum = 2" + INFO — 2" is calculated
dx is calculated from CodeNum

Xi = X4 + dx is calculated

The read “1” is discarded
(M+K) bits are read and assigned to INFO

Bits are read one by one until “1” is detected and the total number of read bits is set to M

x) CodeNum = 2""* + INFO — 2" is calculated
xi) dy is calculated from CodeNum
Xii) i = Vi1 + dyis 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 pgpints:
(X0, Yo), (X1, Y1), -+ (Xn, Yn),
e Chopse coding method between Exp-Golomb coding or fixed length coding
e Whgn fixed length coding is chosen, encoding the point sequence according to the following procgss
- If the number of points is two or less:
(i)  The minimum number of bits with which all of xq, Vg1 X1, and y; can be encoded is calculated
and encoded
(if) Points (xo, Yo) and (x4, y4) are encoded using the number of bits calculated above
- Otherwise:
(i) The minimum number of bits with“which the point (x,, ys) can be encoded is calculateqd and
encoded
(if) Point (xo, Yo) is encoded using the number of bits calculated above
(i) dxig, ..., AXppf(here, dxanq = X, — Xnq) are calculated and then the number, bitsx, of bits
required fer,encoding them is calculated
(iv) dyqgps+, dynnq (here, dynq = Yo — Yn.1) are calculated and then the number, bitsy, of bits
required for encoding them is calculated
(v) The numbers of bits, bitsx and bitsy are encoded
(vi) dx4o, dy10, ..., Xpn-1, dynnq a@re encoded

When Exp-Golomb coding is chosen, encoding the point sequence according to the following process

- The minimum number of bits with which the point (X, yo) can be encoded is calculated and encoded

- Point (xq, Yo) is encoded using the minimum number of bits

- For each point except the point (Xo, Yo), the following process is performed to encode one point (x;, ;).
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