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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that
are members of 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 technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also
take partinthe-work:

The procedures used to develop this document and those intended for its further maintenance, arg
describped in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof
the different types of document should be noted. This document was drafted in accordanee’with thg
editorigl rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attenti¢n is drawn to the possibility that some of the elements of this document may’be the subject
of pateht rights. ISO and IEC shall not be held responsible for identifying any‘ ¢r all such patenf
rights. Petails of any patent rights identified during the development of the dociiment will be in thg
Introdyction and/or on the ISO list of patent declarations received (see www.iseierg/patents) or the IE(C
list of pptent declarations received (see http://patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does nof
constitfite an endorsement.

For an|explanation of the voluntary nature of standards, the’ meaning of ISO specific terms and
expresdions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical\Barriers to Trade (TBT) see www.iso.org/
iso/forgword.html.

This dqcument was prepared by Joint Technical Cemmittee ISO/IEC JTC 1, Information technology
Subconfmittee SC 29, Coding of audio, picture, multimiedia and hypermedia information.

Alist ofjall parts in the ISO/IEC 23001 seriescan be found on the ISO website.

Any feefdback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

ISO/IEC 14496-12 specifies a format for the storage of timed resources such as media streams as well
as of resources for which no timed stream structure exists, or when the timed stream structure does
not need to be exposed.

This document specifies the use of ISO/IEC 14496-12 tools for the storage and delivery of web data. The
specified storage is designed to enable enriching audio/video content, as well as audio-only content,
ith synchronized animated interactive weh data including averlays

© ISO/IEC 2019 - All rights reserved v
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Information technology — MPEG systems technologies

Part 15:
Carriage of web resources in ISOBMFF

. Scope

[HTML, JavaScript, CSS, etc.) and defines brands to identify files conforming to thisr document]
specifies hypothetical processing for how these files can be consumed by web browsers.

['he specified storage enables the delivery of synchronized media and web Tesources as suppdg
SO/IEC 14496-12: file download, progressive file download, streaming, btoadcast, etc.

[his document also defines how to signal required web capabilities toprocess the files. This is d
Box, similarly to how it is done in ISO/IEC 14496-30.

[his document does not define any profiles for web data, only.their carriage.

P Normative references

[he following documents are referred to in the\text in such a way that some or all of their

indated references, the latest edition of the.réferenced document (including any amendments)
SO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: ISO Bas|
file format

B Terms, definitions.and abbreviated terms

B.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 14496-12
following apply.

SO and IEC/maintain terminological databases for use in standardization at the following addrg

— 1SOOnline browsing platform: available at https://www.iso.org/obp

['his document specifies how the format defined in ISO/IEC 14496-12 can be used to storeweb refources

. It also

rted by

one in a

vay that web profiles defined by other organizations can be signalledin a dedicated box, e.g. the MIME

content

constitutes requirements of this document. .For dated references, only the edition cited applliies. For

hpplies.
p Media

ind the

tSses:

—~IEC Electropedia: available at http://www.electropedia.org/

3.1.1
media player
entity capable of parsing an ISOBMFF file and processing the content of its items and tracks

3.1.2
timed web resource

web resource that has a timing structure exposed in the file format for the purpose of time-driven

processing such as seeking or synchronization with other tracks

© ISO/IEC 2019 - All rights reserved
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3.1.3
web en

€ 23001-15:2019(E)

gine

part of a web browser in charge of processing web resources and of rendering them

3.14

web resource
data processed by a web engine

3.2 Abbreviated terms

CSS
HTML
ISOBFF
JS

4 Hypothetical processing

41 O
This C

implemfentations to consume ISOBMFF files conforming to Clause’5, as well as detailed hypothetica

process

42 G

The fir
process
are pro
ISOBMH
and we

Figure

NOTE
sample Y
at the dd
this is lq
ahead p

cascading style sheets
Hypertext Markup Language
ISO base media file format

JavaScript

verview

ause describes two general hypothetical processing medels and corresponding receivel

ing of items and samples carried in the file.

eneral processing models

t model applies when a media player integrates a web engine. In that case, the ISOBMFF file i5
ed first by the media player. Track samplesiand items are extracted from the file. Track samples
cessed synchronously (see 4.4) while items are processed when needed (see 4.3). Both types of
F constructs carry data that is processed by instantiating a web engine. The video decoding
b engine rendering are then combined, possibly synchronously, for final display. It is depicted in
.

Frame accurate synchronization is a goal but can be hard to achieve as instantaneous processing of the
veb content can be challenging due to processing loads. The current model guarantees synchronizatior
coding side and gives the intention to the application that presentation will be synchronized as well, bu
ft to the implementatipn. At this point, exact processing is handled by the implementation and decode
‘ocessing could b&ngeded.

.| Loudspeakers/

Audio decoding |—>| Audio decoding I

headphone
IS0 BjFRFile » Fe/scBment Video decoding |~
parsing g
Visual rendering |——>| Display
Web engine
Media Player Y
Interactivity
Figure 1 — Hypothetical processing model when an ISOBMFF file carrying web data is passed to

a media player integrating a web engine
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The second model, depicted in Figure 2, applies when the web engine is initiated prior to the media
player, by loading some web content (e.g. an HTML page) and when that content loads an ISOBMFF file

(e.g. using a video or audio tag) also containing web content.

| Multimedia ’\g Media player
4

Rendering

A 4

A 4

parsing

Web resource trac> File/segment

Web engine
7y Web browser

Interactivity

Figure 2 — Hypothetical processing model for web browser-based playback

1.3 Item processing and caching

n both models, resources stored as items in the ISOBMFF file are extracted from the file and p
the cache of the web engine, as if they had been downloaded €from a URL given by the compositid

hs defined in ISO/IEC 14496-12.

he same origin as the ISOBMFF file they are contained\n.

EXAMPLE If the base URL of the ISOBMFF fil¢is http://example.org/path/file.mp4 and the item naj

APIs). This applies even in the case(of streaming using ISOBMFF fragments, when items are d¢
brogressively, i.e. when MetaBoxés are delivered in segments.

1.4 Timed sample processing
For all track types defined in this document, the following processing model is expected.

A track sample becomes active at the presentation time of that sample. The exact processing of a
bample depends)on the track type, as described in 5.2. Concrete implementations might have
nto account'processing delays to achieve synchronization and might have to pre-fetch resour
hre not embedded in the file. When the sample becomes inactive, i.e. when the next sample b
hctive, the processing of the sample that was previously active stops. And, for all track types,
pditdistof type ‘empty’ is applied, no sample is active.

aced in
n of the

tem’s item name field (effectively, a relative URL) with thejabsolute URL of the containing ISOBMFF file,

NOTE [tem names are restricted to be relative URLs. Therefore, all resources in the ISOBMFF file come from

he is foo.

html, the item content is placed in the cache as.ifit had been downloaded from http:ZZexample.orgZpa_thz‘jgo.html.
[hese resources are then available for the web engine (e.g. through the xmilHttprequest or Fetch

blivered

h active
to take
Ces that
ecomes
vhen an

Fha dats oo d 0 rmadi vanlaicralid fo b Ay fiomnm ~frha ool

les may

Fhe-data-carriedHin-amediasampleisvalidfortheentire durationef the sample-Howeversam
contain internal timing that makes their presentation evolve over their duration. As a conse
when seeking at the beginning or in the middle of the sample active period, the result might no
same, even if the data fed to the decoder is the same.

For all tracks defined in this document, if a sample has its sample has redundancy flag s

quence,
t be the

et, it is

expected that that sample would only be made available by the ISOBMFF parser to the web engine if the
processing of the file starts with this sample. Otherwise, it is expected that the sample be ignored, and

that processing of the current sample is continued for a duration equal to the duration of the
sample, as defined in ISO/IEC 14496-12.

© ISO/IEC 2019 - All rights reserved
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5 Carriage of web data in ISOBMFF

5.1 Overview

This Clause specifies how tracks (respectively items) can be used to store timed (respectively untimed)
web resources in ISOBMFF files.

5.2 Timed web resources

5.2.1 |Overview

Storage of timed web resources can be done using tracks when timed presentation is desiréd, ir
particular when operations such as seeking, fast forwarding or trick play are needed.

Severalltypes of tracks are defined in this document, for different purposes:

— Tracks specified in 5.2.3.1 are made of samples whose content is conformant to W3C HTML. These
tragks are meant to be used as overlay, when playing other media tracks. Samiples in these trackg
mal embed data conformant to other specifications than W3C HTML, as permitted by W3C HTML
sudh as JavaScript or CSS. Such embedding may be needed in an environment where single-track
filess are used, such as CMAF. Examples of usages of this type of track-are provided in A.2.

— Trdcks specified in 5.2.3.2 are made of samples whose content is conformant to W3C WebV T
carrying metadata. An example of usage of this type of track is given in A.3.

— Tracks specified in 5.2.3.3 are made of samples whose centent is text content, without restrictior
on the format, meant to be used by a web application. Ait example of usage of this type of track is
given in A.4.

Some of the track types specified below, specifically'in 5.2.3.2 and 5.2.3.3 rely on a webpage being
previoysly loaded to provide the context for the track content. For those types of tracks, the file should
embed the associate webpage and its resourcesas items as specified in 5.3.2.

A single file may contain multiple tracks(defined in this document. The processing of some tracks
may be| required by some other tracks. The selection of which sets of independent tracks to play is
implemlentation specific. It may be done based on metadata also given in the file (profile capabilities
language information) or based on-user input (e.g. through a graphical user interface).

Tracks fcarrying web resources-may use short duration samples, if the changes are frequent, or long
duratiopn samples. When long-duration samples are used, alternatives to using a track may be considered
such as|the progressivedelivery of items specified in 5.3.

5.2.2 |[Track layeut

Unless §pecifiedby an embedding environment (e.g. by an HTML page delivered out-of-band or delivered
in-band and idéntified as the file entry point as specified in 5.3), the layout of tracks, including of overlay
HTML tfraeks and images, is specified using the TrackneaderBox of the different tracks.

NOTE This behaviour is similar to the one specified in ISO/IEC 14496-30.
5.2.3 Track definitions
5.2.3.1 Overlay HTML tracks

5.2.3.1.1 Overview

Images are important web resources. Image sequence tracks, as specified in ISO/IEC 14496-12 or
ISO/IEC 23008-12, can be used to provide image overlays. Overlay HTML tracks as specified in this

4 © ISO/IEC 2019 - All rights reserved
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subclause may also be used to provide advanced overlays, with or without interactivity, including image

overlays, when the HTML content reference images (either in tracks or as items).

5.2.3.1.2 Content signalling
The brand 'ntmt ' is used to signal the presence of tracks with the following constraints:

— The track handler type shall be 'text'.

____The cnmp]ﬁ nnfr‘y formatshallbe rce e and:

— itsmime format field shall be setto 'text/html' or 'application/xhtml+xml’,

— itScontent encoding field shall contain either an empty string or a value allowed in®I'TP's c
Encodingheaden

processing is applied as discussed in 4.4.

6.2.3.1.3 Processing model

According to the hypothetical model defined in this document,”when sample becomes act
media player loads the sample data into the web engine and the result of the web engine re
s presented in the region defined by the width and height of the track header box. When the
becomes inactive, presentation of the result of the web ehgine rendering is stopped.

Also according to the model, the passing of the saniple data to the web engine is equivalen
havigation to the document contained in the sample data. The exact processing by web en

s treated as user navigation and for examplescaptured in the browser history.
b.2.3.2 WebVTT metadata tracks

5.2.3.2.1 Overview

that content refers (via a-<track> element or equivalent JavaScript API) to this ISOBMFF track.

b.2.3.2.2 Contentsignalling

[he brand 'nhv€ty-is used to signal the presence of tracks with the following constraints:
— The traek handler type shall be 'meta’.

— The.sample entry format shall be 'wvtt', as specified in ISO/IEC 14496-30 and:

— its TextConfigBox content shall be "WEBVTT\r\nkind: metadata\r\n".

ntent-

— The content of each sample shall be compliant to HTML. Each sample shallybe marked a4 a sync
sample. Samples may have the sample has redundancy flag setto 1, in which' case ISO/IEC 14496-12

ive, the
ndering
sample

[ to the
bines is

mplementation specific, butif the navigation approach is used, it should be avoided that the information

[his type of track is meant te\be used when some web content is loaded first into the web enginle and if

— the kindBox shall be present in a UserbataBox in the TrackBox with the following values

— schemeURI: about :html-kind, as specified in HTMLY

© ISO/IEC 2019 - All rights reserved
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— value: metadata, as specified in HTML2)

— The content of each sample shall be compliant with WebVTT metadata cues. Each shall be marked
as a sync sample. Samples may have the sample has redundancy flag set to 1, in which case
ISO/IEC 14496-12 processing is applied as discussed in 4.4.

5.2.3.2.3 Processing model

According to the hypothetical model defined in this document, when the sample becomes active, the
sample datats mmade—avaitabtetothe-WebV T parset and—as COITsEqUTIICT becomes—avaitabtetrthsg
JavaScrfipt context in the form of a TextTrackCue as specified in HTML. When the sample becomes
inactivg, the associated TextTrackCue is removed from the list of active cues.

5.2.3.3] Web application data tracks

5.2.3.3]1 Overview

This type of track is meant to be used to carry timed content to be consumed by a web application. Theg
exact cgntent of the sample data is dependent on the web application associated‘with it.

5.2.3.32 Content signalling
The brdnd 'dntm' is used to signal the presence of tracks with the félowing constraints:
— The track handler type shall be "meta".
— The¢ sample entry format shall be 'stxt' and:
— | itsmime format field shall be set to a text-basedMIME type,

— | its content_encoding field shall contain either an empty string or a value allowed in HTTP'y
Content-Encoding header.

— Th¢ content of each sample shall be textcontent, but is otherwise non-restricted. In particular, i
coyld contain XML content, JSON content or else. Samples may have the sample has redundancy flag
set|to 1, in which case ISO/IEC 14496-12 processing is applied as discussed in 4.4.

NOTE Unlike other track types defined in this document, samples in this track type do not have to be marked
as sync $amples. They can be marked as non-sync samples.

5.2.3.3]3 Processing niodel

According to the hypothetical model defined in this document, when the sample becomes active
the sanmple data_isymade available at the relative URL “<file.mp4>#trackID=<x>", where ‘<file.mp4>
designdtes the ISOBMFF container (and can even be omitted), and ‘<x>’ is replaced by the trackID of the
track. Tlhe sample data is available at that URL until the sample remains active.

5 3 N\ 43 | 1o
. INUITTUIIITU WU ITSUUILTS

5.3.1 Overview

Web resources can be stored as items, when there is no specific time associated to the loading of that
resource or when the track storage is not appropriate.

As defined in [ISOBMFF, items are declared in a MetaBox which may be present in the movie header or in
movie fragment headers.

2) https://html.spec.whatwg.org/multipage /media.html#text-track-model

6 © ISO/IEC 2019 - All rights reserved
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Items carrying web resources may serve either as an entry point to the file (e.g. as determined by the
application using the ISOBMFF file or when the ISOBMFF is loaded with a URL with fragment identifier

identifying that item) or as secondary content loaded by either other items or track samples.

An example of such storage is given in A.1.

5.3.2 Web Items

The brand 'htmi' may be used to signal the use of a MetaBox with the following constraints:

— It shall be present at the file level.
— It shall use a HandlerBox with the handler type setto 'html'.

— Itshall contain a PrimaryItemBox which declares as primary item a resource of type 'text/n
'application/xhtml+xml".

— It shall not use any pataInformationBox, TtemProtectionBox OF TPMPContholBox.
— It shall use a 1temInformationBox with the following constraints:
— itsversion is either 0 or 1;
— each item is described by an TtemTnfoEntry with the follewing constraints:
— its version is set to 0;
— itsitem protection indexissetto 0;

— if the item is referred to by a URL in_the content of another item, its item name is ¢
that URL.

— It shall use an TtemLocationBox with thefollowing constraints:

— itsversionissetto 1 or 2;

— [t may use any other boxes (such as 1temreferenceBox) not explicitly excluded above.

5.4 URLSs to web resources embedded in ISOBMFF files

fweb resources are’embedded in an ISOBMFF file (either in track samples or items as described|
hnd if any of thes€resources contains URLs to other resources also embedded in the same [SOB]
[including tothe'ISOBMFF file itself (e.g. in a video tag)), if the file declares in its FileTypeBox an
brand defined in this document, the following constraints apply on the file:

— AletaBox shall be present at the file level with the following constraints:

— For each URL to a resource embedded in the ISOBMFF file, the item name for tl

tml"', Or

bqual to

— eachitemis described by-anentry and values 0, 1 or 2 may be used for the construction method.

above),
VIFF file
y of the

ne item

CorTesponding to that TesSource shail be set such that the Tesource 15 accessibie assu
processing described in 4.3.

ing the

— Relative URLs shall be used. The Base URL of the including ISOBMFF resource defines the Base

URL for reference resolution following RFC 3986.

— Ifthereis a need for an item with a known name, that represents the entire containing file, then

an item shall be constructed using:
— aself-contained data reference;

— anitem body with offset set to 0 and 1ength indicating the size of the entire file;

© ISO/IEC 2019 - All rights reserved
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— an item name that is the desired known name.

This effectively constructs an alias to the entire original file.

8 © ISO/IEC 2019 - All rights reserved
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Annex A
(informative)

Examples

A.1 Web item examples

A.1.1 Embedded HTML entry point playing the video content

Assuming web content composed of the following HTML document:

<!doctype html>
<html>
<body>
<video src="file.mp4"></video>

</body>

</html>

An ISOBMFF file named ‘file.mp4’ storing thi§“‘resource conformant to this document c
structured as follows:

— track 1: audio track

— track 2: video track

— one file level MetaBox with thé following values:
— handler: html

— primary item: 1

— items:

— JidnJ, content_type: text/html, name: (any name), location: offset 01, length L1, item
1s the HTML file

=— id 2: content_type: video/mp4, name: file.mp4, location: 0, offset: entire file leng
content is the entire ISOBMFF file

uld be

content

th, item

audio-video tracks are played.

£31 d 1o s 1 £ L1l £ H b o Moo ikl L. 1 £ L4 S 1 1 h
TPIdayCua Uy allIiculid Pidy Tl TTUT LapdUTC UT PT ULTS STITE TITCT IVMITTA D UA W It a TTd1TUTCT UT Ty PTITUIIT, on y t e

If played by a media player capable of processing files conformant to this document, the following
behaviour is expected: first the HTML page is extracted from the primary item and loaded into the web
engine; then the web engine when processing the video tag will, requesting playback of the audio/video

file, therefore, the audio/video tracks are played within the HTML page.

© ISO/IEC 2019 - All rights reserved
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A.1.2 Embedded HTML entry point playing the video content with additional JavaScript
embedded static file

Assuming web content composed of the following HTML document and of a JavaScript file (named file.js
whose content is not provided here):

<!doctype html>
<html>

<head>

<fhead>

<pody>

<

</html]>

<script src="file.js">

<video src="file.mp4"></video>

body>

An ISOBMFF file named ‘file.mp4’ storing this resource conformantfe'this document could be as follows

10

trafk 1: audio track
tratk 2: video track

ong file level MetaBox with the following

handler: html

primary item: 1

items

— id: 1, content_type: textfhtml, name: (any name or no name), location: offset O1, length L1
— id 2: content_type{video/mp4, name: ‘’, location: 0, offset: entire file length

— id 3: content_type: application/javascript, name: file.js, location: X2, offset: L2

© ISO/IEC 2019 - All rights reserved
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A.1.3 Non-embedded HTML page launches entry point HTML stored in an ISOBMFF file

Assuming the web content is the following HTML code:

<!DOCTYPE html>

<html>
<head>
<script>
function onload () {
var videoURL="video.mp4d";
// some logic fetch the video file and find the entryPageURL(in’ MetaBox
document.getElementById('content') .src = entryPageURL;
}
</script>
</head>

<body onLoad="onload() ">

<!-- The web content embedded in the §nideo file is presented in the iframe

<iframe id="content" width="1280"height="960" allowfullscreen/>

</body>

</html>

n this example, the JavaScript codefetches the MP4 file (video.mp4) and extracts the HMTL ent
n that file, and then links it with*the src attribute of the iframe.

['he ISOBMFF file named ‘¥ideo.mp4’ can be structured as follows:
— track 1: audio traek

— track 2: videe trdck

— one top level MetaBox with the following

— Jhandler: html

—{ primary item: 1

'y point

—1tenms

— id: 1, content_type: text/html, name: (any name), location: offset 01, length L1

— id 2: content_type: video/mp4, name: ‘’, location: 0, offset: entire file length

© ISO/IEC 2019 - All rights reserved
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The HTML content in the MetaBox can be as follows:

<!doctype html>
<html>
<body>

<video src="video.mp4"></video>

<fbody>

</htm]>

A.1.4 |Delivery of non-timed resources required by web tracks

Assuming an HTML overlay track, as specified in 5.2.3.1, with multiple samples as follows:

Sample|1: presentation time: 0, sync sample

<!doctype html>

<html
<lpody>

<img src="filel.jpg"></img>

<fbody>

</html]>

Sample|2: presentation time: 1 s, sync sample

<!doctype html>

<html
<lpody>

<img src="file2 \jpg"></img>

<fbody>

</htm]>

Sample|3: presentation time: 5 s, sync sample

<!docty SRl

D

<html>
<body>
<img src="file3.jpg"></img>
</body>

</html>

12
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The different image files (filel.jpg, file2.jpg, file3.jpg) required by the HTML documents can be stored
in one top-level MetaBox as follows:

— handler: pict
— primary item: 1
— items

— id 1: content_type: image/jpeg, name: filel.jpg, location: offset: 01, length L1

— id 2: content_type: image/jpeg, name: file2.jpg, location: offset: 02, length: L2
— id 3: content_type: image/jpeg, name: file3.jpg, location: offset: 03, length: L3

[he content of the MetaBox may be split into several MetaBoxes. Assuming the file,is'segmented with a
tegment length of 1s, the composition of the segments would be:

begment 1:

— sample 1

— a MetaBox with item 1 only
begment 2:

—  sample 2

— a MetaBox with item 2 only
begment 3 / Segment 4 / Segment 5:
— sample 2, sample has redundancy setto_ }
— a MetaBox with item 2 only
begment 6:

— sample 3

— a MetaBox with item 3-only

['he track can be markedas dependent on the item 1, 2 and 3 using 'dpnd' track references. Samples in
the track may alsode-marked with a SampleToMetadataltemEntry sample group 'stmi' to indi¢ate the
bample dependerey to the items.
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A.2 HTML overlay tracks

A2.1

Track content

As an example, the content of an HTML overlay track could be as follows:

Sample: presentation time: 0, sync sample

<!doctype html>

<html

<

<

</html

ody>
Some text

body>

>

Sample

presentation time: 10 s, sync sample

<!doc

<html

<

<

</html

fype html>

ody>
Some other text with graphics <svg>..</svg

body>

>

A2.2

Assuming the file 'file.mp4' contains enly audio/video and that the file 'overlay.mp4' contains only
L overlay track whose content is given in A.2.1, the following HTML file could be provided td

a HTM]]
indicatd

Track layout using HTML

 that the overlay track i meant to be displayed as a subtitle track.

<vide

<trac

</vid

src="file.mp4d"x

k src="overkaw/mp4" kind="metadata">

PO >

Similar

overlay|

y, assiiming that the file 'file.mp4' contains an audio track (id 1), a video track (id 2), and thq
HTML track (id 3), the HTML providing the track layout could be the following:

<video src="file.mp4">

<track src="file.mp4d#trackID=3" kind="metadata">

</video>

NOTE

14

The HTML could be embedded in the file as an item following the example in A.1.
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