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Background

Since theyear 2000a project unde the name of "Continuous Media Web", CMWeb, has
explored how to make video (and inddentally audio) afirst class citizen ontheWeb. The
project has led to a set of open specificationsand open source implementations which have
been induddal into the Xiph set of open mediatechnologies. In the spirit of the Web,
specificationsfor aVideo Web should be based on unencumbered formats, which iswhy
Xiphwas chosen.

Theproject isnow "owned" by the Annodex Association. One particularly exciting use case
of Annode istheMetavid archive of public domain house and senae footage - presented by
Michael Dale in another postion pgpe at this Workshop.

This postion pgper concentrates on a high-level technical description of Annode, which
inddentally standsfor "annotted and indexed media’. We share the experiences of the
project and encourage the audience to consder it as atechnology basis to experiment with
further fundiondity for future Web-ddivered media

Requirements for a Video Web

Annode follows closaly alongthetradition of theexisting text-based Web in creating a
Video-centric Web. It continuesto build onthe HTTP and URI specifications which are
well suited to ddivering video ove the Web and addressing video resources. It makes use of
CSS, javascript and XML to handle video issues that are identical to text issues.

However, on thecurrent Web, video cannoteasily be searched, surfed, recomposed, cached,
and addressed. These fundiondities need to be created throughfurther specifications

Search fundiondity requires a standad description of metadata and annottions Surfing
functiondity requires hypelinksinto and out of video. Recomposting (or "mashing up")
requires a clean randomsegmentation and recompostion of video - the same requirements
inddentally that caching or proxying have. While addressing requires the definition of
standard meansto hypelink into video at time offsets or at named offsets, aswell asa
meansto hypelink out of video.

After some intensve andysis, we realised tha there isafairly easy approach to extending

the Web and making video afirst class citizen. All tha was required was:

1. amarkuplanguaye(CMML) similar to HTML butfor time-contnuousmedia so we
could put annottionsand metadaa alongsdevideo in asimilar way tha HTML puts
these alongsdetext,
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2. ameansto hypelinkinto time-coninousmedia (temporal URIs) by specification of
tempora offsets and sectionsin URIs, and

3. ameansto make use of theexisting Web ddivery and caching infrastructure of HTTP
througharecomposable encapaulation format (Annodex/Ogg Skeleton).

The HTML-like markup language: CMML

CMML, the"ContnuousMedia Markup Languay€’, isan XML -based markup languayefor
time-continuousdata such as audio and video. It provides a timed text annotation format
with thefollowing key fundiondity:

o itisan XML file tha describes avideo'scontent, but can also easily be serialised into
time-continuousframes tha can be multiplexed into a audio/video encapsaulation format
such as Ogg, QuickTime, or MPEG.

o it startswith aheader which has annotationsand metadata for thevideo file as awhole.

o itthen congsts of aset of clipswhich have a start and end time and can provide
annottions metadata, hypealinks arepresentative keyframe, and captions

o additiondly, CMML typically aso containsa stream tag to provide information onthe
location and format of the mediafileit describes.

An example CMML file lookslike this:

<?xml verson="1.0" encoding="UTF-8" standdone="yes"?>
<IDOCTYPE cmml SYSTEM "cmml.dtd">

<cmml lang="en">

<stream basetime="0">
<impott contenttype="video/ogg" src="fish.ogv" start="0"/>
</stream>

<head>
<title>Types of fish</title>
<meta name="Produar" content="Joe Ordinary"/>
<meta name="DC.Author" content="Jo€sfriend"/>
</head>

<clipid="intro" start="0">

<a href="http://example.com/fish.html">Read more aboutfish</a>
<desc>Thisistheintrodudion to thefilm Joe made aboutfish.</desc>
<caption>

<p id="subtitlel" start="0" end="1" style="text-align: left;">

Thisisaleft digned subtitle.
</p>
<pid="subfitle2" start="1" end="2" style="text-align: right">
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Thisisarightaligned subttle.
</p>
</caption>
</clip>

<clip id="dolphin" start="npt3.5" end="npt0:05:059">
<img src="dolphin.png'/>
<desc>Here, Joe caughtsight of a dolphin in the ocean.</desc>
<meta name="Subject" content="dolphin"/>
<caption>
<p id="subtitle3">
Thisisa<span style="fontWeight bold;">lengthy</span><br/>
subtitle that is split over two lines.
</p>
</caption>
</clip>

</cmml>

TheDTD for CMML can befoundhere:
http://svn.annode.net/standadscmml_3_1dtd

Thecurrent draft specification can befoundhere:
http://svn.annode.net/standardsdraft-pfeiffer-cmml-current.txt

Hyperlinking into and out of video: temporal URIs

There are many different possibilities of hypelinking into and out of video tha should be
provided:

o linkingto atempora offset into avideo

o linkingto atime segmentindgdeavideo

o linkingto anamed segment ingdeavideo (theidentifier of a CMML video clip works
well for naming segments)

o linkingfromtheingde of avideo to some other Web resource (througha hypelink
ingdetheclip tag of avideo)

Thefind item is provided throughinduson of GOelementsinsde CMML clips In this
way it ispossibleto link out of avideo during a certain time period.

Here are some example URIs that use the specification that we came up with in the CMWeb
project. More exact details onthetemporal URIs are addressed in a separate postion paper.

http://example.com/video.axvt=npt15.2 ---
viden.axv istranderred from 15.2 secondsinto video.axv to theend of the
file/stream.

http://example.com/video.axv=152/18.7 ---
video .axv istranderred from 15.2 secondsinto video.axv to 18.7 seconds the
default time scheme "npt"' isused.
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http://example.com/video.axv?=152/187,23 ---
viden.axv istranderred from 15.2sto 18.7sand from 23sto theend of the
file/stream.

http://example.com/video.axv#t=15.2/18.7,17 4/30.1 --
viden.axv istrangerred from 15.2 secondsinto video.axv to 30.1 seconds

http://example.com/video.axv?Zd="dolphin" --
video.axv will betranderred from 3.5swhich iswhereit's CMML placesit.
Specification of a clip dwaysimplicitly specifies asegment since aclip dways has a
start and end time Beven thoughthe end time may bethe end of thefile/stream.

Thedraft specification of temporal URIs can befoundhere:
http://annode.net/ TR/draft-pfeiffer-temporal -fragments-03 txt

A recomposable file format: Annodex / Ogg

With CMML and the extension onthe URI sepdfication, it isbasically to create avideo
web. However, to gain all information aboutavideo file nowrequires thetrander of a
CMML and avideo file as two separate doauments. Also, the Web client now needsto
synchronise the CMML with thevideo. Another chdlengeis: wha do youdoin situaions
wherethe CMML fileistill in produdion because thefile ontheserver is actudly being
created life? Andfindly: when storing avideo file, you don®really want to have to deal
with two files all thetime Bnotonthe server and not on yourlocal hard drive.

Therefore, the CMWeb project invented the GAnnadexOformat to encapsulate CMML into
thevideo file. Annode isreally the Ogg container plusa Skeletonand a CMML track apart
fromtheaudio and video tracks. The Skeleton track was added to allow dissection of Ogg
files and recompostion withouta need for decoding and re-encoding.

Thedraft specification of Ogg Skeleton can befound here:
http://svn.annode.net/standard<gdraft-pfeiffer-oggskel eton-current.txt

Outlook

CSIROG Shane Stephens has recently released alibrary called liboggpay which implements
al of the Annodex specificationsand ajavascript APl asabasic libary to enable codebases
such as Mozlla/Firefox or Operato provide Ogg suppot according to thenew WHATWG
video and audio tags liboggphy aso implements Annode, thusenabling amuch richer
interaction with themedia data.

A demongration of liboggphy can be provided at the Workshop congsting of a demo of
Firefox 3 running liboggphy and thejavascript API to control it.

We are fully aware tha at this stagein the development of CMML, temporal URIs and

Annode, they arefairly ssimple and possibly incomplete. However, they fulfil thebasic
requirements to create aVideo Web and can be extended easily to meet further requirements
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such as digital rights management, accessibility, and privacy. These should be solvablein a
smilar mannea to how they work with HTML. So, thefounddionsare laid, should the
audience want to continueexperimenting with Annodex and add further fundiondity.
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