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Declarative Data Essence

1 Scope

This document provides an overview of the Declarative Data Essence Standards, describes how
the various documents and technical components are related, and provides informative material
useful tptheusersof these stanmdards:
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3 Introduction

The initial group of standards were developed in SMPTE based on the Advanced Telgvision
Enhancement Forum (ATVEF) specification [ATVEF]. These are i wn as
Declafative Data Essence (DDE) derived from the terminology/\de ' joint
SMPTIE/EBU work found in [SMPTE-EBU]. This was further labeled s 8 | after
the ATVEF specification for “1.0”, and in anticipation of both }6 nd ki 3 levels.
Hencel, the shorthand, “DDE-1".
The AITVEF specification was broken into 6 separate riginal
ATVHF specification. These specifications are:
e | [DDE-1] SMPTE Proposed Standard ontent
Level 1”.
¢ | [DOM-0] SMPTE Pfoposed-Sta ] DM-0)
and Related Object
e | [LID] SMPTE
e [ [IPM] SMPTH Iticast
Encapsulatio
e | [UHTTP] ) 4 pertext
TranspOt
° |
In addjtion, there ew PAL/SECAM binding:

e [PAL] SMPTE Draft Standard xxxx, “PAL/SECAM IP and Trigger Binding to VBI
(625 Line Television Systems)”.

The relationship of all 7 of these documents can be found in Figure 3-1 below.

Declarative Data Essence — Engineering Guideline Page 2 of 20
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And, finally it is worth noting that there is ongoing work (not covered in this document) on
wrappers for this content for carriage in SMPTE KLV. And, there is very early work on a
content level 2.

DDE-1
/—\
lid: DOM-0 /\(
C
UHTTP Wrappers
Encap 1at1
IPM
o Sm\&MM
MPEG
NTSC Bindings MPE(“ Bindings

The collection of DDEL] do6cw i ATVEF compliant, and is collectively krjown as
“Content Level ) < enstons were designed, and no new functionality was
added. | However, a’¢onsidet of new material was added to more fully spegify the

work fq 1d1 ¢ intetpperability. Specifically, there was significant additional

The DDE-1 document set is an authoring content standard. As such, it avoided as much as
possible specific receiver behavior. However, expectations of receiver behavior are implied, and
often overtly stated. Some more information on the expected behavior is covered in this
document.
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4 Authoring Guidelines

4.1 HTML4

Some operations taken for granted in computer-based browsers that decode
should often be avoided when using DDE-1. In general, anything that would
extensive use of an input device, such as pull-downs and similar input objects. In a

HTML
require
ddition,

th expectatlon ot SCI'Ollll’lg down or tO the right to VleW a page may olten result 1n

king any assumptions al
L at the decoder when the distrib
the safe area and safe titling

Authors are ref ( | erability warnings found within the

spdcification [5&

4.2 S

ch 3 ar sgt of styles. Thus, without authoring and sending a style she

and perhaps undesirable. Authors are encouraged to make explicit use of CSS styl
in prdet-to control the display of their content.

parts of
idea to
ertainly

Fing on
esirable

HTML
Hbution

stration

out the
ution is
\ireas as

HTML

receiver
't along

ighificant

e sheets

As in HTML for positioning, percent sizes should be used wherever possible to provide

display independence.

DDE-1 does not support downloadable fonts, however, there are two default fonts with
specific sizes required to be supported. Authors are encouraged to make use of these fonts
for better display control. The fonts sizes are specified in pixels, so there will be some

amount of display variation if specific sizes are chosen.
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4.3 ECMAScript

Authors should avoid using eval () that results in dynamically generated HTML. Doing
this makes transcoding of the content computationally impossible, and thus may affect the
quality in future generation enhancement systems.

4.4 DOM-0

Dojing this makes transcoding of the content computationally,

affy

4.5 U

n wn

46 U

Ut
the
sof]

Ul
the
fro
adq
M
for
has

Authors should avoid using document.write() with argumen

pct the quality in future generation systems.

RI Schemes

e use of http: [HTTP]. It is important tgnote that @ h
N N . Nic

erschémes are specific

nstants.

sport A,
lly not
prs are

call to
lable in

used in
nerated
d MAC
ss field
be used
ugh the

Declarati

ve Data Essence — Engineering Guideline

Page 5 of 20


https://iecnorm.com/api/?name=8b2482800ecffa10dfa69491a1d7b9ca

Copyright © 2001, SMPTE; 2001, IEC

5 Receiver Behavior

This section provides information which should be considered when implementing a decoder that
decodes the DDE-1 content. Since DDE-1 content is an authoring standard and not a decoder
standard, this may be helpful to manufacturers of any decoding equipment, including consumer
electronics receivers. The term, “receiver”, here is generally meant to refer to any type of
decoder.

5.1 Receiver Model

Vi
Video \ Décode
ECMAScript
Interpretor w \)
DOM-0

v 4 HTML4 DisplaZ’—»
HIMLA A\ oysa

~

Decoder \ \ de
T \/
; N OSD
Trigger CSS- Image
Triggers| Processor Q&Q{ier Renderers

(| Mage
f ecoders
HCT]\TP\ Dhta T
Interngf Dixta et -
. P]C)M A(;ldlo
ecoder
Transport B Bata \/\ i
Audio Decod Audio Mi Audi
N udio ecoer|—>| udio 1xer|—>| u10|—>

Figure 5-1. Receiver Block Diagram

[ = N PRV £ H £
5.2 rriariCIrncerit oilidrdciCricalivorl

An enhancement is defined as “content added to a video/audio service.” An enhancement can further be described
by its behavioral characteristics as specified in [DDE-1]. From this point of view, an enhancement is a sequence of
topmost HTML documents whose content is specified in [HTML]. The first HTML document of an enhancement,
the initial topmost document, is always instantiated by means of a trigger. Subsequent topmost documents within an
enhancement are instantiated as a result of a navigation from the current document initiated either by a trigger or a
viewer selection (see Figure 5-2).
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viewer/trigger
trlgger navigation
Doc 1 /
(Initial) —_— >

Figure 5-2. DDE-1
Enhancement

5.3 State Model

new
enhancement
trigger

no
enhancement
active

5

viewer/trigger
navigation to

\ 109 enhancement’s
- next document
Figure 5-3. Diagram for enhancement behavior.

Figure 543 shows the state diagram for enhancement behavior. Table 5-1 describes the basic types of triggeils. The
enhancement state model is described from the point of view of the state transition arcs in figure 5-3. Each state
transition can result from either a “new enhancement trigger” or a “trigger for the current enhancement.”

Enhancement
Trigger Type active? Trigger Description’

! When determining whether two URLs are DIFFERENT or EQUAL, characters in the URLs including and
following the first “?” or “#” are ignored in the comparison.
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trigger with “name” attribute, and
URL DIFFERENT from the last

5.3.1

As show

New enh

From the
enhancer

From the
enhancer
should te
current e

5.3.2

NO topmost document of
immediately preceding
enhancement

New

Enhancement

Trigger trigger with “name” attribute, and
URL DIFFERENT from current

I Eb \.«uhuu\/\.«ulz\.dlt’o \/Ull\lllt tUPlllUOt

document
Trigger for
Current YES
Enhancement

Table 5-1. Basic

New Enhancement Triggers

1 in table 5-1, a “new enhagcement trig  a thig 1 “name” attribute, and with either:

n URL different from tie lasttopmost t ipmediately preceding enhancement if no
enhancement is actiye; or

n URL different frof rrent topmost document if an enhancement is a
hncement tri@a

“no enhancem SN yment is initiated by a new enhancement trigger. An
hent can only be\niti a

“enhance ew enhancement trigger may replace the current enhancement witH
hent in pecic manner. In order to ensure interoperable behavior, a content dey
rmjra eans of a navigation to “tv:” (either by the viewer or by a trigger for

Triggers for the Current Enhancement

tive.

anew
eloper
the

As shown in table 5-1, a “trigger for the current enhancement” is a trigger with a URL equal to the URL of the
current enhancement’s current topmost document. Triggers for the current enhancement are used to:

navigate to an enhancement’s next topmost document,
terminate an enhancement,
change the display and/or state of an enhancement.

? May result in implementation specific behavior.
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In an “enhancement active” state,’ a “viewer/trigger navigation to enhancement’s next document” replaces the
current topmost document of the enhancement with the contents of the enhancement’s next document. With viewer
initiated navigation, the current topmost document is replaced as the result of a viewer navigation (e.g., by means of
a link) to another HTML document. With trigger initiated navigation, the current topmost document of the
enhancement is replaced as the result of a trigger script (such as: “window.top.location.href="<URL for
enhancement’s next document>’;”) being executed. Such a trigger script is executed upon receipt of a trigger for the
current enhancement. In order for the enhancement to receiver the trigger, the enhancement’s current topmost
document must contain a trigger receiver object.

Even though a new topmost document is being displayed, that document is still part of the current enhancement.
However, note that triggers for the current enhancement delivered subsequent to the activation of the new document
must have a URL equal to the URL of the new document. If this is not the case, then either the<trigger is ignored (if
it does n¢t have a “name” attribute), or may initiate a new enhancement in an implementation spedific. manijer (if the

trigger d hould
terminatd “tv: atrigger ddr theeurfent
enhancer

Note that attriQute i gArigger [for the
current e ¢ it in a tigger can be Ysed to

i}

yyam’s enhancement
e enhancement is

achieve t
was sent

initiated

In the “e I More
specifica ' :”. With viewer initiated nayigation
to “tv:”, ' g iewer navigation (e.g., by mgans of a
link) to the URL “tv:”. With trigger initiated navy S
replaced indew.top.location.href="tv:’;”) being executpd. Such

a trigger gcript is executed upon rece a-triggR ¢ ethancement. In order for the enhancemgnt to
receiver the trigger, the enhance : ust contain a trigger receiver object.

An activ¢ enhancement may erix S of theTeceipt of a trigger to initiate a new enhancemept.
Please nqte that it is i ) i , agd in what manner, an enhancement terminates upon the
arrival of a trigger for .(hnordex; toénsure interoperable behavior, a content developer should
terminatd i igatiop’'to “tv:” (either by the viewer or by a trigger for the curfent
enhancer i

The disp Ie
current e igger’s

script.

5.4 (Qache'Management

541 Size

Receivers are expected to provide buffering for one megabyte (1 MB) of cached
simultaneous content. Content creators who want to reach the maximum number of receivers
should manage their content such that the instantaneous high-water mark of simultaneous
cached content is no more than 1 MB.

3 DDE-1 only requires the capability for running one enhancement at a time.
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All cache size values are the uncompressed sizes of the content stripped of all transport
headers. Receivers may of course choose to store content compressed to reduce local
memory utilization.

When carried in [P Multicast and announced with SDP, the specific cache size required for
each enhancement is required be specified in the announcement. The value of the SDP
announcement extension, tve-size, represents the maximum size cache needed to hold
content for the current page at any time during the program including all pages reachable by
local links. It is the high water mark during the program, not the total content delivered
du ing the program

5.4.2 Behavior

The cache is generally be expected to operate according to e ions 13
and 14. This provides the semantics for handling the.regquired, HTTP
hegder fields defined in UHTTP that can affect thg'cache b i i

Expired content is not used or displayed, e¥en\ it was
negded.

The cache is flushed on receiver sta ut nd C channel
chgnge, or even receipt of a “new enphanceme;

Content that is delivereg entered into the cache until §ll sub-

components are received. Rhat i ulticast and UHTTP for delivery, and a
multipart entity is r¢ogived, irdivide t items would only be made available to the
exgcuting applicatio ' i ipart is successfully received and decoded. | Partial
caghe update{rr}y ¢ ‘ ire posite page displays (i.e. today’s news h¢adlines
with yesterday’s p

5.5 Qookies

or cookies is described in RFC 2965 [HTTP-STATE], Sectioh 4.2.2,
whiich censist ame/value pairs. The names supported in DDE-1 are “nanmje” and
“eypires”, with the latter being a date syntax defined as Wdy, DD-Mmm-YY HH:MM:SS
GMT

The¢ genera

On powerup a receiver should set the string to null. And, a new enhancement should reset
the string to null.

The receiver buffer for cookies is 1024 bytes for session cookies.

The cookie string supported by DOM-0 Document object concatenates the two name/value
pairs of multiple cookies into a single string.
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On receipt of a UHTTP containing HTTP cookie fields, the name and expires name/values

are appended to the existing value of the cookie string.

When the document.cookie property is read through DOM-0, it returns the entire string.

When the document.cookie property is written to, its previous value is replaced (i.e. it is not
appended). The new string needs to conform to the constraints above — only the

2 name/value pairs.

5.6 [SS-1and Fonts

Alreceiver is effectively required to support the fonts and sizes as
thiat the mapping of the named size values (i.e. xx-small, etg
sige constraints are valid on the given display resolution ofthe

6 Distribution Issues

There are various considerations wh
uging a specific encapsulation, sucii as
egrly in the distribution, The pros
egtablished to carry ddta’s S
data stream to the finak emission
bandwidth utilizati »
i

ade upstr 0
consideratio

There is
emough f
adtiyd

While challeng
a4 close’as possible to final emission.

t items, and other such decisions havsg
thus perhaps without knowledge of bangwidth

define a standard for the carriage of data content, ing
» encode it. Readers are encouraged to keep in touch with this

| Note

nat the

When
ding it
1s not
of the
about
to be

luding

g at this writing, authors are encouraged to defer encoding of the content to

7 Ad Insertion Scenario Details

TV programs consist of entertainment programs interspersed with commercials. Program and commercial segments
are usually produced independently. There is the obvious requirement that ITV content for the different segments

should not interfere with each other. There are two approaches to accomplishing this.
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As shown in figure 7-1, the first approach is to initiate an enhancement at the beginning of a segment, and then,
terminate that enhancement at the end of the segment. As described in the section on the enhancement behavior
state model a new enhancement trigger initiates a new enhancement, and navigation from the current enhancement

to “tv:” by means of a viewer selection or a trigger, terminates an enhancement.

enhancement i

enhancement i-1 Y enhancement i+1

broadcast AV V4 Vi Vi >
program /_H program
commercial
Figure 7-1: Sequential Enhancements
As show ht which
serves as ijt of a
single “nfain” frame and the displays assomated with each segment are
displayeq ifiation
and term|
broadlcast |

In both a| between program segments may be an important design cons{deration.
A single ) segments. It may be necessary for interactive content for the entife
program teg ated; seamless, interactive experience. This means that “state” informatjon for
the interd X mamtamed between program segments.

In the Shpared Exevutive Approach, maintaining state information between program segments may be acconjplished
by ECM/ i fables. I the Sequential Enhancement approach, there are basically three ways to maintpin state:
o [nttiggers: A trigger’s “script” attribute and the anchor and search fields of a trigger’s URL can contain

state information. In this case, the state information is almost always Known when the content is initially

produced. Putting state information in triggers is particularly useful for setting (or resetting) an
enhancement to a known state.

e Inacookie: The cookie property of the document object is commonly used in Web content to maintain

state between document instantiations. The technique is the same with enhancement documents.

e On a server: Maintaining state on a server is a Web technique which can apply to enhancement documents.

This approach requires a backchannel.
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These techniques for maintaining state can also be used in combination. One example is to maintain state on a
server, and return state values to the receiver in triggers. No state information need be kept on the receiver.
However, this approach requires a close real-time co-ordination between the servers and the broadcast equipment.

8 Examples

Three enhancement examples are presented. Each example implements the same application, namely, counting
arriving triggers. Each example displays a count of the triggers that are sent in the broadcast stream to the
enhancement. Such triggers take the form:

<http://pgithname>v:1][n:count?][s:count_triggers()|[checksum] for Transport A, or

<lid://paghname>[v:1][n:count?][s:count_triggers()] for Transport B.

Each example can run in a limited manner with a Web browser. Each has a link “click g igger prrival
effect” epabling the viewer to see the same effect on the display as though a t as a link
“Exit Enhancement” to enable the viewer to terminate the enhancement. Selecti pmost
documenit of the enhancement with “tv

In order {o minimize the size of each example, the complexity of the dlSp Ay 1 inf . is to
illustrate|the structure of each example to clarify the technique. g
enhancerhents may differ from normal Web pages.

8.1 No-Frames

The No-Frames example illustratgs R ) Kl . igplay
presented to the viewer changes % : di

asa
igger
en the
er count

When th¢ trigger count is in
search stfing, and the e to
count value displayed

sequentigl instantiations™o,
value between instantigtf

<IDOCTYRE HTML
<html>
<head><title>DDE=1{ No-FrameS Example</title>

<object |type="applicat
</object>

on/tve-trigger" id="triggerReceiverObj" >

<script “eype="textreemaseripts

function count_triggers() {
ntrigs = ntrigs + 1;
gmark = window.top.location.href._indexOf("'?");
if (gmark >= 0)
{window.top.location.href = window.top.location.href._substring(0, gmark) +
"?" + ntrigs.toString(Q);}

else
{window.top.location_href = window.top.location_href + "?" + ntrigs.toString(Q);};
}
if (window.location.search.substr(1) == ") {ntrigs = new Number(0);}

else

Declarative Data Essence — Engineering Guideline Page 13 of 20
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{ntrigs = new Number(window. location.search.substr(1));};
</script>

</head>
<body bgcolor=000000 >

<table width=""100%">

<tr>
<td align="center'><font color="blue'">
<u><a onclick="count_triggers(ntrigs);"'>

click here to show trigger arrival effect</a></u>
</font>
</td>
</tr>

<tr bgc¢lor="white">

<td><fonpt size=medium>
<script|type=""text/ecmascript'>
document.write(''<center><h2>" + ntrigs + " triggers received<\/h2>
</script>
</font<ftd></tr>

<tr>
<td align="center”>

<table>

Ktr><td>

<img src="tv:" width=320 height=240 alt="TV P
</td></tr>
<tr>

<td align="'center"> <a href="tv:" 1
</td></tr>
</table>
</td>
</tr>
</tablej
</body>
</html>

8.2 Hrameset :

The Franpeset ExampleNillus
in place for the 1if¢ of\the\en

ent which consists of only a single topmost document which|remains
he display is changed by reloading frames beneath the topmost dgcument.

video/audlio full s@regn. Unkike the “Exit Enhancement” link which terminates the enhancement, selection of the
“Full Scieen” linkuavigatesto a frame which maintains the trigger counting functionality in the backgroundl. In the
full scregn made, the icon “=>1" is displayed over the full screen video/audio to enable the viewer to return fo the
interactiyexnode.

The No-Frames example illustrates the use of a URL’s search string to maintain state between the enhancement’s
document instances. The Frameset Example illustrates the use of a document’s cookie property to maintain state
between enhancement instantiations. Sequential enhancement instantiations can be used to provide the viewer with a
seamless, integrated interactive experience throughout a program when there are multiple segments of the program
interspersed with commercial segments. The trigger count value and the full screen/interactive mode are saved in the
document’s cookie.

<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Frameset//EN"
"http://www.w3.0org/TR/REC-html40/frameset.dtd">

<html>
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<head><title>DDE-1 Frameset Example</title>

<object type="application/tve-trigger" id="triggerReceiverObj" >
</object >

<script type="text/ecmascript’>
function count_triggers() {

ntrigs = ntrigs + 1;
if (window.mainframe.length > 1) {

window.mainframe.frame2. location.href = "frame2.htm";
}:
¥
function get var_in_cookie(var_name)
{
var ¥, pos, start, end;
V = Yar_name + "'=";
pos F document.cookie.indexOf(v);
if (pos 1= -1) {
Start = pos + v.length; //start of save_state value
end = document.cookie.indexOf(*";", start); // end of savé
if (end == -1) end = document.cookie.length;
vV = document.cookie.substring(start, end);
return unescape(Vv);
} else return "undefined";
b
function save_cookies()
{

var ExpireDate = new Date();
var expiredays = 7;

ExpireDate.setTime(ExpireDate.getTime() + * 3600 * 1000));

Date.toGMTString();
ef’+ "; expires="
Pate.toGMTString();

document.cookie = "ntrigs="

+ ntrigs +
document.cookie "itv=" + y i

cow.ma

}

// load up yari

temp = get_var_injgg:;}
if(temp ==""

itv = ggt_var_in_cookie

0;} else {ntrigs = new Number(temp):}:
undefined™) {itv = "main-itvframe.htm";};

\%

</script
</head>

<framesg¢t onk W _location._href=itv" onUnload="save_cookies()'>

</frameget>
</html>

<IDOCTYRE, HIML PUBLIC "-//W3C//DTD HTML 4.0 Frameset//EN"

R A AW w3—oF g/ FRAREC—hEI40Frameset—dtd—

<html>
<head><title>main interactive tv frame of frames example</title></head>

<frameset rows="10%,10%,75%">

<frame name=framel src="framel.htm" >
<frame name=frame2 src="frame2.htm" >
<frame name=tvframe src="tvframe._htm" >

</frameset>

</html>
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<IDOCTYPE HTML PUBLIC "'-//W3C//DTD HTML 4.0 Transitional//EN"
“http://www._w3.0org/TR/REC-html40/transitional .dtd">

<html>
<head><title>frame 1 of frames example</title></head>
<body bgcolor=000000 >
<font color="blue'">
<center><u>
<a onclick="top.count_triggers()'">

click here to show trigger arrival effect</a>
</u></center>
</font>
</body>
</html>

<IDOCTYRE HTML PUBLIC *""-//W3C//DTD HTML 4.0 Transitional//EN"
“http://www._w3.0org/TR/REC-html40/transitional .dtd">
<html>
<head><title>frame 2 of frames example</title></head>
<body>
<center3
<script|type="text/ecmascript’>
document.write(''<center><h2>" + top.ntrigs + " trigge g¢ce
</scripf
</centej
</body>
</html>

nter>");

vV Vv

<IDOCTYRE HTML PUBLIC "-//W3C//DTD HTML A4

<html>
<head><title>tv frame of
<body bgcolor=000000_ >

<centerj
<table>
Ktr><td>

<img src="tv:"
</td></tr>
<Ktr><td>
<g p

<{

</centef>
</body>
</html>

<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN"
“http://www._w3.0org/TR/REC-html40/transitional .dtd">

<HTML>

<head><title>frame 2 of frames example</title></head>
<BODY BGCOLOR=000000 >
<DIV style="position:absolute;top:0;left:0">
<img src="tv:" alt="TV Picture” width=560 height=420 border="0" >
</div>

<DIV style="position:absolute;top:30;left:450;">
<font size="+2" color="blue'">
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<a href="main-itvframe._htm"” target="mainframe'>=>1</a>
</font>
</DIV>

</BODY>
</HTML>

8.3 Single Document Frameset

available|in [DOM-0]. The single document example shows how to chan
maintainjng frame contents within a single document.

<IDOCTYH
<html>
<head><ti

<object
</object

<script

doctype |l

doctype | 7W3C//DTD HTML 4.0 Transitional//EN"" +
C-html40/transitional .dtd">";

main_it X =

main_ityframe_ i ! doc + "<html><head><title>main_itvframe_doc<\/title><\/h

g€ doc +

a QWs="10%,10%,75%" onload="top.load_mainitvframes()">";
main_ityfra tvframe_doc + "<frame name=framel >";

main_it _itVframe_doc + "'<frame name=frame2 >";

main_ityframe_doc maln itvframe_doc + "<frame name=tvframe >";

main_ityframe ‘doc _itvframe_doc + "<\/frameset> <\/html>";

main_tvframe’ doc doctype_hdr_t;

ment
ument
Eparate

ements
is not

ead>"";

main_tvframe—doe—=—matn—tvFrame—doc— html><head e>nat—tvfrane—doe<\Ftitle
main_tvframe_doc = main_tvframe_doc +

"'<BODY BGCOLOR=000000 >";
main_tvframe_doc = main_tvframe_doc +

"<DIV style="position:absolute;top:0;left:0">";
main_tvframe_doc = main_tvframe_doc +

Lo
7 Ea

S0 -

"'<img src="tv:" alt="TV Picture’ width=560 height=420 border="0" ><\/div>";

main_tvframe_doc = main_tvframe_doc +

"<DIV style="position:absolute;top:30;left:450; ">";
main_tvframe_doc + "<font size="+2" color="blue* ><u>"'
main_tvframe_doc +
""<a onclick="top.load_mainframe(\"main_itvframe_doc\'")">";
main_tvframe_doc + "=>I1<\/a><\/u><\/font><\/DIV>"";
main_tvframe_doc + ""<\/BODY><\/HTML>";

main_tvframe_doc
main_tvframe_doc

main_tvframe_doc
main_tvframe_doc
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framel_doc =
framel_doc =

framel_doc =

framel_doc =
framel_doc =

frame2_doc
frame2_doc
frame2_doc
frame2_doc

"<fo

doctype_hdr_t;

framel_doc +

"<html><head><title>frame_one_doc<\/title><\/head><body bgcolor=000000 >";
framel_doc +

nt color="blue®><center><u><a onclick="top.count_triggers(Q)">";

framel_doc + "click here to show trigger arrival effect<\/a>";

framel_doc + "'<\/u><\/center><\/font><\/body><\/html>"";

doctype_hdr_t;

frame2_doc +

frame2_doc + ''<script type="text/ecmascript”>";

frame2_doc + "document.write("<center><h2>" + top.ntrigs + " " +
"triggers received<\\\/h2><\\\/center>");";

frame2_doc
frame2_doc

tvframe |doc

tvframe|doc = tvframe_doc +
"<html><head><title>tvframe_doc<\/title><\/head><body bgcolor
= tvframe_doc +

tvframe |doc

><br><\ftd></tr>";

= tvframe_doc + "<tr><td><font color="blue"><u>"
= tvframe_doc +

"o

tvframe |doc
tvframe |doc

tvframe |doc
tvframe|doc

tvframe |doc

function load_mainframe(itv) {
if (itv == "main_itvframe_doc™) {

function Ioad_maiﬁ<::;}
window.mainframeYT

window.mainframe

frame2_doc + "<\/script>";
frame2_doc + "'<\/center><\/body><\/html>"";

doctype_hdr_t;

a onclick="top. load_mainframe(\"main_tvframe”do S n<\/a>";
tvframe_doc + "<\/u><\/font>--——--————- "
tvframe_doc +

"<a href="tv:" TARGET="mainframe”>E
tvframe_doc + "<\/table><\/o

window.mainfrané
win(ow.mainfram.
wingow.mai

window. mal‘frame_

function countX
ntrigs = ntkig
if (windoew_ main

indow, malnframe frame2.document.write(frame2_doc);

mdow.mainframe. frame2.document.close();

_length > 1) {

}

function get_var_in_cookie(var_name)

{

var v, pos, start, end;
VvV = var_name + "=";
pos = document. cookle indexO0f(v);
if (pos 1= -1) {
start =

end =

pos + v.length; //start of save_state value
document cookie.indexOf(";", start); // end of save_state value

if (end == -1) end = document.cookie.length;
v = document.cookie.substring(start, end);
return unescape(V);

Declarative Data Essence — Engineering Guideline
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}

} else return "undefined";

function save_cookies()

{

var ExpireDate = new Date();

var expiredays

7;

ExpireDate.setTime(ExpireDate.getTime() + (expiredays * 24 * 3600 * 1000));

document._cookie
document._cookie

T
// load up variables
temp = ¢get_var_in_cookie(''ntrigs™);
if(temp == "undefined™) {ntrigs = 0;} else {ntrigs = new Nupbe
itv = get_var_in_cookie("itv"); if(itv == "undefined") {itv = "main_it ]ame
</script>
</head>
<framesg¢t onLoad="load_mainframe(itv)" onUnload="save_cookieg
<frame name=mainframe >
</frameget>
</html>
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Proposed SMPTE Standard SMPTE 363M

Declarative Data Essence, Content Level 1

1 Scope

This document defines a standard for the authoring of declarative data content intended to
primarily be combined with video and/or audio services, and distributed to data-capable
television signal Teceivers. Declarative content is generalty norrprocedural,and most gommonly
in thq form of HTML. However, procedural “scripting” is also defined.,

2 References and Organization

2.1 |Normative References

provisi ards are
subjef

investi below.
W3C

W3C|Recommendation,
ISO/IEC 16262:1998,
SMPTE Draft $4
IETF|RFC 2838, “
SMP

ISO/I
Proce

IETF
(MH]

IETFH RFE 2046, “Multlpurpose Internet Mail Extensions (MIME) Part Two: Medlla Types”
[text/ IQII’\ anrl nllrhr\/hncm'l

IETF RFC 2318, “The text/css Media Type”
W3C Recommendation, “PNG (Portable Network Graphics) Specification”

gcal Identifier (lid:) URI Scheme” [LID]

on technology, “Open Systems Interconnection — Remaote
niversal Unique Identifier” [UUID]

E-mail Encapsulation of Aggregate Documents, such 3s HTML

ISO/IEC 10918-1, “Digital compression and coding of continuous-tone still images:
Requirements and guidelines*

IETF RFC 2068, “Hypertext Transfer Protocol - HTTP/1.1”
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EIA-746A, “Transport Of Internet Uniform Resource Locator (URL) Information Using TEXT-2
(T-2) Service”

ANSI/ISO 8859-1, “8-BIT SINGLE-BYTE CODED GRAPHIC CHARACTER SETS - PART 1: LATIN
ALPHABET NO. 17

Object Management Group (OMG) CORBA/IIOP 2.3.1, “The Common Object Request Broker:
Architecture and Specification,” Section 3, “OMG IDL Syntax and Semantics”

IANA Media Types, “application/tve-trigger”, (http://www.isi.edu/in-
notes/iana/assignments/media-types/media-types), “Registration of MIME media type
appliqation/tve-trigger” (http://www.isi.edu/in- notes/i ssignments/media-

typesfapplication/tve-trigger).
IETF|RFC 1952, “GZIP file format specification version 4.3”

2.2 |Organization of this Document @

SCOPE

More 0N TrIGEr BERAVIOT.........c.cvuveiueueiiieieieieieieeeeee ettt ettt bttt be et e beretetenena

4.5 THE TRIGGER RECEIVER OBUIECT ..cotiuiriiriririrererisesisesesssasesesssssssssssssesssssssesssssssssssesssssssssssssssssssesssssssesssssssehossasesssesens 11
4.5+ T for the appHCOt O Ve 1T T EeT O oT e e 12
4.52 ECMA SCUIPE BIIAIAG. ........coceeeeererieieieieeieeeeeieise ettt sttt sttt se et ese st s esesetetesesesesesesesesesesas 12

4.6 URI SCHEMES ....cotitttitintieitte ettt ettt s8££ bbb bbbt 12
4.6.1 Integrating TV WiIth Web PAZES ...........cccoeeeeeeieieierieieieieisieisisisissssssesesssssssesesssesesesssssesesesesesesesesesesssasesasas 13
4.6.2 The Local Identifier URL SCREME ("IA:") .....ooovviieiiiiiieei ettt 13

4.7 CONTENT CACHING......cciitetiiteeete et te et ste e s e e be st esesbe e ebestesesbessebesbesesbensebessesesbensebesseseebensebeseenssbesseseseesesbeseesestesenbans 13
4.7.1 CACRE BERAVIOT ...ttt 14

5 TRANSPORT TYPES 14

5.1 TRANSPORT TYPE A: RETURN-PATH DATA ...ttt sttt sttt et 14

5.2 TRANSPORT TYPE B: BROADCAST DATA ..ottt sttt as et sttt bt se b e st sasessesesan 15
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53 SIMULTANEOUS SUPPORT OF TRANSPORTS A AND B ..o sesesens 16
6 ANNEX A: EXAMPLES OF INTEGRATING TV WITH WEB PAGES (INFORMATIVE)..ccccevererere 17
6.1 HOW TOPLACE TV IN A WEB PAGE (USING <OBJECT> AND <IMG> TAGS) ...covvireerrnreiereenissssssssssesssssssssssseens 17
6.2 HOW TOPLACE TV IN A WEB PAGE THAT USES TABLES (USING <TABLE> TAGS) ..cccovvvrvrrrrireeerereeeeseneneens 17
6.3 HOW TO OVERLAY AWEB PAGE OVER A TV BACKGROUND (USING <BODY > TAG) ...covrvrrerirerereenererensenereneneens 17
6.4 HOW TO OVERLAY A FRAME-BASED WEB PAGE OVER A TV BACKGROUND (USING <FRAMESET> TAG) .... 17
6.5 HOW TO TRANSITION FROM A WEB PAGE BACK TO FULL-SCREEN TV (USING <A> TAG) ...covirieerererenenerereneens 17
7  APPENDIX B: USING ENHANCED TV (INFORMATIVE) 18

8 APPENDIXCT GLOSSARY (INFORMATIVE)

9 APPENDIX D JFIF GUIDELINES FOR JPEG (NORMATIVE)

10 APPENDIX E — NOTES ON RECEIVER TRIGGER BEHAVIOR (NF

10.1f TABLE E.1 - NO ENHANCEMENT CURRENTLY LOADED........ccccorrieeeeonereeen DN Cheas e e N e
10.2| TABLE E.2— AN ENHANCEMENT IS CURRENTLY LOADED......

11 APPENDIX F - SECURITY MODEL (INFORMATIVE 28
3 Introduction

This gocument defines a standard for ' Ted to be
combjned with video and audio services elevision
receivers.

It is gssumed that the Jre cepts are

not discussed in this do

This ;pecificati@ programming uses existing Internet technglogies. It
delivgrs enhanced < both analog and digital video systems using terrestrial,
cable] satellite axd It The specification can be used in both one-way proadcast
and tWo way xideo, systey designed to be compatible with all international starpdards for
both gnalog a i 3

creatipn o tCations. EXxisting web standards, with only minimal extengions for
iony provide a rich set of capabilities for building enhanced TV @ntent in
today|s .marketplace. This specification references full existing specifications fo HTML,
ECMASeript, DOM, CSS and media types as the basis of the content specification. The
specification is not a limit on what content can be sent, but rather provides a common set of
capabilities so that content developers can author content once and play on the maximum number
of receivers.

Another key design goal was to provide a single solution that would work on a wide variety of
networks. This design is capable of running on both analog and digital video systems as well as
networks with no video at all. The specification also supports transmission across terrestrial
(over the air), cable, and satellite systems as well as over the Internet. In addition, it will also
bridge between networks - for example data on an analog terrestrial broadcast must easily bridge

DDE-1 Page 3 of 28


https://iecnorm.com/api/?name=8b2482800ecffa10dfa69491a1d7b9ca

Copyright © 2001, SMPTE; 2001, IEC

to a digital cable system. This design goal was achieved through the definition of a transport-
independent content format. This document defines two transports - one for broadcast data and

one for data pulled through a return path.

While this specification has the capability to run on any video network, a complete specification
requires a specific binding to each video network standard in order to ensure true
interoperability. There are many roles in the production and delivery of television enhancements.
This document refers to three key roles: content creator, transport operator, and receiver. The
content creator originates the content components of the enhancement including graphics, layout,

Interay

cable| satellite or other) that includes a transport for this data. The recgiverNs a harg

ed for the following standard specifications:
?? H[ITML 4.0 (All 3 Document Type Definitio
?? CBS1

?? ECMASCcript

?? DPM-T

4.1 |Fonts Q

The fpllowing-2 fonts autt®“and should be expected by authors to reside in the

for L4tin chéractery(8 ets:

?? Tleresias, o another sans-serif font with equivalent metrics
?? mpnospace

errestrial,
ware and
aind plays

of these

ipport is

receiver

The different kinds of these basic font families are defined in the following table:

Family Size (pixels) Weight Style
Tieresias 12 Normal Normal
Tieresias 24 Normal Normal
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Tieresias 18 Normal Normal
Tieresias 14 Normal Normal
Tieresias 10 Normal Normal
Tieresias 9 Normal Normal
Tieresias 12 Bold Normal
Tieresias 24 Bold Normal
Tieregias 18 Bold Normal
Tieregias 14 Bold Normal (
Tieregias 10 Bold Normal
Tieregias 9 Bold Norma
Tieregias 12 Normal m
Mondspace 12 Normal él\

The 4SS keyword font size table is aw

Font Size Name H&&h\rﬁy)
xx-smjall <\ (\\ >

x-small I\ O\ 6 )
small (\ S > 8

large \\j 18

mediym (\ \/\\} 12
<\
x-large < \\ > 25

xx-larg e<\\ \ \ 40

4.2 ECMAScriptSupport

Authors shall assume ECMAScript support by receivers compliant with SMPTE Declarative
Data Essence Transitional DOM and Object Environment. ECMAScript syntax should be both
parsed and executed. All native objects and methods should be fully implemented and all
language syntax and semantics supported. If authors use script objects, methods, or attributes
not defined in DOM-T, such as to target a superset of DOM-T supported by a specific browser
implementation, it is the author’s responsibility to insert conditional logic that will only present
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that script for parsing to the intended browser. Authors are advised of possible implementation
limitations as follows:

?? Array sizes may be limited to 32768 elements.
?? The Number data type may be implemented as a 32-bit floating point value

?7? The method, Object.prototype, may not be supported.

4.2.1|1 Cookie Support

Authgrs may count on 1 KB for session cookies. Cookies support persistent
when(a receiver is turned off.

4.3 |Content Type Support

Because the architecture supports one-way broadcast atay.cont ustomize
the cdntent for each receiver as they do today with two-way N i profile of

supparted MIME types that that may be included
?? text/html (HTML 4.0)
?? tekt/plain

?? tekt/css (CSS1 only)

?? inpage/png (no progre
?? i:[

2?2 aldio/basic Q

4.3.1

expected to be cached.

All pgssible-synta all be permitted in the content.

All features are expected to be decoded and rendered except as follows:

?7? Non square pixels
?? Gamma correction
?? Chroma correction

?? Progressive display
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4.3.2 Notes on imagel/jpeg

All encoding formats are permitted in the content.

However, it is only expected that full JFIF (Appendix D) guidelines may be decoded and
rendefed—T e thumbrart-mage ay e Tgrored:

4.4 (Triggers
Triggers are real-time events delivered for the enhanced am.

Note that receiver implementations m allowing users to turnfon or off
enhanjced TV content, and can use trigy notify users of enhanced content
availgbility. They are also free to decid on enhancements and how to gnable the
user tp choose among enhancements.

Triggers always include @n [ i hame, an
expirgtion date, and a [s¢ri I initiate an
currently

enhancement either auto

loaded, the exp : then the
script| i after all
OnLo A ly loaded
and a RL does not match the currently loaded top-level page, the
Trigg & "'script”
attrib If the
top-1 e_new enhancement is loaded, the script attribute will be eval ated and

evaluated and executed for each mstance The initial top IeveI page for that enhancement IS
indicated by the URL in that trigger. Triggers that do not include a "name" attribute are not
intended to initiate an enhancement, but should only be processed as events which affect
(through the "script” attribute) enhancements that are currently active. If the URL matches the
current top- level page, and the expiration has not been reached, the script is executed through the
trigger receiver object. When testing for a match, parameters and fragment identifiers (i.e.
characters in the URL including and following the first "?" or "#" character) in an URL are
ignored.
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Triggers are text based, and their syntax follows the basic format of the EIA-746A standard (7-
bit ASCII, the high-order bit of the first byte must be "0"). Note: The triggers follow the syntax
of EIA-746A, but may be transported in ways appropriate for the transport, such as multicast IP

packets for exa

mple, rather than using the EIA-608 system.

All triggers are text-based and must begin with ASCII ‘<’. All other values for the first byte are
reserved. These reserved values may be used in the future to signal additional non-text based
messages. Receivers may ignore any trigger that does not begin with the ‘<’ in the first byte.

The general format for triggers (consistent with EIA-746A) is a required URL followed by zero

or mqre attribute/value pairs and an optional checksum:

<urlx |attr;:va

The 1
bindi
requi

?? G

equirement to provide a checksum is transport binding specifg

[illattrowals).. |attr,:val,)[checksum]

6 encoded using the
followed by the

The U
<urld JAlthou

is nc\ﬁse i
y RL
supportf I o3

e\b\rr?ets (e.g. <nhttp://xyz.con fun. htm >)-
his syntax, content level 1 only requires

The following atﬁf\bm\\f\\h}e\g\lwé defined:

(&
[name:%he
ngle\prackets (0x3c and 0x3e). The name attribute can be abbreviated|

tribute provides a readable text description
:Find Qut More]). The string is any string of characters
20 and 0x7e except square brackets (Ox5b and 0x5d) and

as the single letter "n" (e.g.[ n: Fi nd Qut More]).

The pvpirpe attribute Inm\/irlc:': an pypirm‘inn date after which the link

[expires:time]

Jis specified, expiration is at the beainning of the specified dav. The

lis no longer valid (e.g.[ expi res: 19971223] ). The time conforms to
the 1SO-8601 standard, except that it is assumed to be UTC unless the
time zone is specified. A recommended usage is the form
vyyymmddThhmmss, where the capital letter "T" separates the date
from the time. It is possible to shorten the time string by reducing the
resolution. For example yyyymmddThhmm (no seconds Pecified) is
valid, as is simply yyyymmdd (no time specified at all). When no time
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expires attribute can be abbreviated as the single letter "e"
(e.9.[ e: 19971223]).

[scriptistring] |hon terminal of ECMAScript. The script attribute can be abbreviated

The script attribute provides a script to execute within the context of
the page containing the trigger receiver object
(e.g.[ scri pt:shownews()] ). The string is an ECMAScript statement.
The form of statement shall be in accordance with the StatementList

as the single letter "s" (e.g.[ s: shownews()]).An example of a script

[tventersion] |example, [tve: 1.0]. The "tve: " attribute can be

attribute Used 10 navigate a frame wWithim a page to a new URL:
[script:framel.location. href="http://atv.co 1"]
N

single letter "v". The version can be abbr

The ¢

ptional checksum must come
inclugion of a checksum to ensure da
IP, this may not be necessary, and is not\equi

S

uires the
5, such as

[chec]
um]

The checksum IS\ provi etect Jdata corruption. To compute the
‘ i\the string (starting with the left angle

bracke 3
characters; fhie\figal character is\paired with a byte of zeros. The checksum is
plement of all of these 16-bit integers plus the
3 integer with all 1 bits (O in one's complement
sum is identical to that used in the Internet Protocol
; further details on the computation of this checksum
RFC 1071. This 16-bit checksum is transmitted as four

attribute/value pairs). The checksum is sent in network byte order, with the
most significant byte sent first. Because the checksum characters themselves

(including the surrounding square brackets) are not included in the calculation
of the checksum, they must be stripped from the string before the checksum is
recalculated there. Characters outside the range 0x20 to Ox7e (including the
second byte of two-byte control codes) shall not be included in the checksum
calculation.

Other attributes could be defined at a later date. However, all other single character attribute
names are set aside for future definition. Receivers may ignore attributes they do not understand.
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Using the description above, all the following are valid trigger strings:
<http://xyz.com fun.htm >

<http://xyz.com fun. ht Ml > nane: Fi nd out More!]
<lid://xyz.com fun.htm >[n: Find out Mre!]

<lid://xyz.com fun.htm >[n:Fun!][e:19991231T115959][s:franel.l ocation="http:/
[atv.com framel. ht m']

<http://www. newnfr.comr[ nane: New] [tve: 1] [ C015]

Note:lf_2a friggpr does not contain a [ nane: ] attribute the enhancement referenced by the

triggar should not be presented to the user. Only the last example is a Trig alid for.[Transport
A, bgcause it includes the [tve:] attribute and a checksum, both of™\ e required for
Transport A.

4.4.11 More on Trigger Behavior

This $ection provides more description of expecte

ease’the chance that a Trigger will be
0. initiate an enhancement throughout a

Trigg
corre

progr owever, content authors must take care
that r f i on't break the presentation. For|instance,
Trigg jeck Ratever Jcontext or state is required before pgrforming
their
Wher 3 k ef\tg false, and a document is loaded, the following trigger
shall
<NeWwWA
Hows ing trigger shall always work, independent of the state| of tve-

triggar.releasable:

<current-URL>[s:w ndow. top. | ocati on. href =<new URL>] attri but es

More information on the expected behavior of triggers in a receiver can be found in Appendix10.
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4.5 The Trigger Receiver Object

TV enhancement HTML pages that expect to have triggers sent to them via a trigger stream shall
use the HTML obj ect tag to include one and only one trigger receiver object on a page. The
trigger receiver object, implemented by the receiver, processes triggers for the associated
enhancement in the context of the page containing the object. The content type for this object is
"application/tve-trigger". If a page consists of multiple frames, only one may contain a
receiver object.

Sample instantiation:
<OBJHCT TYPE="application/tve-trigger" ID="triggerReceiv

</ OBJECT>

/\ N
Trigger Deseription ¢ \ "\~
Properties /SQ;P\
enabl| ed A boolean, indicating if the triggers” re@ab d. The default valug is true
(read/write) {\

sourtel d A string containing “the [I*kex “encoded UUID attribute |for the
announcement for this stream. seukceld is nul | if the uul D was not st for the
: %ou iquely identify the enhancement (for

i 1D program), and can be accessed yising the

i i € alog TV and many types of digital TV hroadcast
Each virtual channel has its own private|network
systems, enhancements for many virtual channels

e same network. These systems can use the UUIDI|to link a
XX oadcastwith ayparticular enhancement. (read only)

IWicating that the currently displayed top-level page agsociated
the asttve enhancement can be released and may be automatically

ith a new resource when a valid trigger containing a newf URL is
/Such a trigger must contain a [ nanme: ] attribute. The defaul{ value is
. The currently displayed top-level page shall always be capable of
replacing itself with a new resource.

rel epsabl e

N

ATString ndicating the avaitabitity and state of a tackchanmet to the tnternet on
the current receiver. When backChannel returns "permanent” or "connected,"
receivers can generally perform HTTP get or post methods and expect real
time responses. When backChannel returns "disconnected,” receivers can also
expect to perform HTTP get or post methods but there will be an indeterminate
delay while a connection is established. When backChannel returns
"unavailable,” no HTTP get or post methods can be performed. No standard
behavior can be assumed when any other value is returned. Value is one of:

backChannel
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?? per manent --Always connected
?? connect ed--Currently connected, but not always
?? di sconnect ed--Not currently connected, but can connect

?? unavai | abl e--Never connected

contentLevel |A number that corresponds to the content level of the receiver. For this
specification, itis 1.0.

4.5.1| IDL for the application/tve-trigger Object

Interfpce Trigger {
attripute boolean enabled;
readpnly attribute string sourceld;

attribute boolean releasable;

readpnly attribute string backChannelk

readpnly attribute double contentLeveft;

p /\/\

452

Cbj eq
Pr g

t r.i'ng backChannel (readonly)

unber contentlevel (r eadonl y)

4.6 URI Schemes
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4.6.1 Integrating TV with Web Pages

Use the "tv: " URL to reference a broadcast television channel. The "tv:" URL may be used
anywhere that a URL may reference an image.

Examples of "t v: * URL usage include the obj ect, i ng, body, frameset, a, and t abl e tags. For
examples with specific HTML syntax, see Annex A.

Use of tv: here does not require support for the full syntax of RFC 2838, but only, literally, “tv:”.

The tv: URL can also be used for navigation, in order to make window.location.href="tv:” and
dlspl v/ o full coranan T\/ 1mann  Tha fallavwiana avamnla LITANI ~ada lnecatad 1n tha tan page Wi”

[y & o OGTrot— T v Ay es T TOUTTOVV T ST TITC T T v CUOTTOTTtTU— T thic—tOo

navigate to full screen:

<a hrgf="tv:”">Click here for full screen TV</a>

When window.location.href=="tv:”, content authors shotid as ¢ ing a new
enhancement (i.e., an enhancement Wlth a different Ut 8 | gating to
full s¢reen), the new enhancement is either offered iyated and
displgyed. In addition, the trlggerRecelverObJ 0 ement is
destrgyed, just as though a navigat ~ hined no
triggerReceiverObj. This means that\ trigge i ¢ enhancement loaded| prior to
navigating to full screen are not processeck

4.6.2| The Local Identifie

Contgnt delivered by 3 necessarily available on-demand, as if is when

delivgred by H : G t, it is necessary to have a local name |for each
resoufce. To sup es Within the content (for use in hyperlinks or to embed one
piece |of content in-anothe ames must be location-independent.

The "lid:" URL sct efired by [LID], enables content creators to assign unique
identifi g relative to a given namespace. Thus the author can establish p new
namespace sgntent and then use simple, human-readable names for all resoufces
within that space. The\"lid:” scheme is used to identify resources that should be stored Ipcally by
a broadcast capableeceiver platform and are not accessible via the Internet.

4.7 Content Caching

Content authors should expect support for one megabyte (1 MB) of cached simultaneous
content. Content creators who want to reach the maximum number of receivers should manage
their content to require a high-water mark of simultaneous cached content of 1 MB or less. The
specific cache size required for each enhancement must be specified in the announcement.

t ve- si ze represents the maximum size cache needed to hold content for the current page at any
time during the program and also all pages reachable by local links. It is the high water mark
during the program, not the total content delivered during the program. Size is measured as the
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size when the content is delivered (after decompression for content sent using gzip or other
compression techniques).

47.1 Cache Behavior

The content cache shall generally be expected to operate as a FIFO.

Conte
gives
out of

discards it W|thout further use if it has expired.

tent, that
ing content
tent, and

All brjoadcast content, including CSS, shall be stored in thi

The cpche shall be flushed on startup, but not on other qonditi [ nge.

Contgnt that is delivered as a single e il all sub-

comppnents are received.

Cache
cache

strippp

g with their transport informatior. But the
attve to the aggregate uncompressed ifem sizes

5 Transpc

The displa content consists of two steps: delivery of data resouices (e.g
HTML pa andhdisplay, of named resources synchronized by triggers. All forms of|transport
invol Fa i and tiggers. The capability of networks for one-way and/or [two-way

This eflnes two kinds of transport Transport Ais for dellvery of trrggers by the forward path
d 3 ety ggets and data
by the forward path where the return path is optlonal

5.1 Transport Type A: Return-path Data

Most broadcast media define a way for data service text to be delivered with the video signal. In
some systems, this is called closed captioning or text mode service; in other systems, this is
called teletext or subtitling. For the sake of this discussion, triggers delivered over such
mechanisms will be generically referred to as broadcast data triggers.
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Some existing broadcast data services provide a mechanism for trigger delivery, but not resource
delivery, due to limited bandwidth. Content creators may encode broadcast data triggers using
these mechanisms. Broadcast data streams only contain broadcast data triggers so there is no
announcement or broadcast content delivery mechanism. Because there are no announcements,
the broadcast data service stream is considered to be implicitly announced as a permanent
session.

In addition to the other attributes used in triggers, transport type A triggers must contain an
additional attrrbute ‘tve:” . This attrrbute IS |gnored if present in a trrgger in transport B since
these 28 , : = byte is not
presemt in a transport type A trlgger the content descrlbed in the trlgger y red to be
DDE content.

Televjsion transport operators should use the standard mechanisk
transmission for the appropriate medium (EIA, ATSC, DVB, gte when the
user tunes to a TV channel, the receiver locates and delivers A ssociated
with the TV broadcast. Tuning and decoding broadcast/data_rigg gtion and
delivary standard specific and is specified in the appropriate bidding. must be
defingd for encoding broadcast data triggers for ea . . bre is no
content delivery system, broadcast data triggers u : ‘ pctions to
fetch pontent over HTTP, version 1.1.

Note{ Television transport operators an
issueq associated with large numbers of+
broadgast triggers.

a trigger

calability
e time to

5.2 |Transport Type B:
Transport type B is for 3 ' +the i : ,|transport

type B can run gr t type A.
An aglditional @ two-way
capabilities like ecoq

Trans qnnel. An
annou content)
and th C pices that
differ|oRn locating
the fi : brmation:
langugge, start-and_stop times, bandwidth, peak storage size needed for incoming resoprces, the

content level the resources represent, an optional UUID that identifies the content, anl optional
string[that identifies the broadcast channel for systems that send ATVEF content separately from
the audio/video TV broadcast. The receiver must be able to start receiving data from only the
description broadcast in the announcement.

Transport type B also requires a protocol that provides for delivery of resources. In one-way
broadcast systems, this is a one-way resource transfer protocol that allows for broadcast delivery
of resources. The resource delivered, no matter what the resource transfer method, must include
HTTP headers to package the file on the resource transfer protocol. All resources delivered using
resource transfer are named using URLSs. These resources are then stored locally, and retrieved
from this local storage when referenced using this same URL. Content authors should expect
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support for local storage and retrieval of content using the "1i d: * URL scheme and the familiar
"http:" URL scheme. When "1i d: " is used, the resources are delivered only through broadcast
and are not available on demand. When "http:" is used, the resources that are delivered through
broadcast also exist on the World Wide Web and can be requested from the appropriate server
using standard HTTP. Sending "http:" resources using resource transfer effectively pre-loads
the local cache, thus avoiding large numbers of simultaneous hits on Web servers when those
same resources are requested by many receivers. Furthermore, this mechanism allows receivers
to view the same content that appears on the Web even when no Internet connectlon is available.

Conten : s in the
same enhanced broadcast. Because the underlying resource transfer protcol IS_not I|r1|ted to
carrying resources named by any particular URL scheme, some receive retrieve
content] named using other URL schemes, such as "ftp: " ; i ¢:" and
"http:|"

Transport type B uses the same syntax for triggers as type A.

5.3 Simultaneous Support of Transports A ang

A single video program may contain both transport ' oadcast
data trrLgers) simultaneously. ThIS Is advantageoy ivers as
well as A ¢

Receive Lrigge oadcast
data triggers (Transport A), or receivers'may suppstt b i i ence of
Transpprt B based triggers, or receivers u 5 i sport B
based triggers simultaneouslyNcoy Tecei de si , thi fies the
followi ich is\demnti il i n active
stream.

When current
page. | i, If the
URLSs match but !- s { i i issi nt page
and shq do not match and the trigger contains a name, the trigger is
considg ement and may be offered to the viewer if
triggerRecei jreleasable 1s'true. If the URLS do not match and there is no name, the trigger
should pe
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6 Annex A: Examples of Integrating TV with Web Pages (Informative)

The following examples describe how to achieve common design goals for integrating TV and
Web pages. This list is meant to be illustrative rather than exhaustive. The "tv: " URL may be
used anywhere that an image URL is also appropriate.

Examples are presented in both HTML 3.2 and HTML 4.0 since the HTML 4.0 specification
recommends that tools supporting HTML 4.0 continue to support HTML 3.2.

6.1 How to place TV in a web page (using <OBJECT> and <IMG> tags)
The QBJECT and IMG tags are used to place the TV picture in a web pa

<obj gct data="tv:" w dth="60% height="60% >
<ing|src="tv:" w dth=320 hei ght =240>

6.2 |How to place TV in a web page that uses tables
The T|D tag can be used to place the TV picture as the backgraund of atable gmple:
<td Wi dt h=320 hei ght =240 styl e="backgr ound:

Here is content that is overlaid on top
TV picture inside this table cell

</t dj

6.3 [How to overlay a web page ¢ 3 ] d (using <BODY?> tag)

The BODY tag is used to specify TV as-3 : ample:

HTM. |3. 2 synt ax:

HTM. [4. 0 synt ax:

6.4 |How to overlaj 1
<FRAME

Many| web page ogram to

change the displayed wek pag 7 Since an

HTML document that contains™a bessary to

specifly "tv: " 3 : example:

<frares d: url(tv:)" cols="200,*">

Each [frame 1 ameget that wants the full screen TV to show through must $pecify a

transgarent backgroukd color in the BODY tag of the frame's HTML document, for example:

HTM. |3. 27synt ax:<body bgcol or="transparent">
HTM. |4€0,synt ax: <body styl e="background: transparent">

6.5 How to transition from a web page back to full-screen TV (using <A> tag)

Finally, the use of "tv:" as the href of an anchor tag allows for hyperlinking to full screen TV,
for example:

<a href="tv:">Click here to go to full-screen TV</a>
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7 Appendix B: Using Enhanced TV (Informative)

Television enhancements delivered using Transport A only contain broadcast data triggers so
there is no announcement or broadcast content delivery mechanism. Because there are no
announcements, the broadcast data service stream is considered to be implicitly announced as a
permanent session.

Television enhancements delivered using Transport B are comprised of three related data
sources. announcements, content, and triggers

Announcements have a time period for which they are valid, and also containNinfarmation that
the client can optionally use to help decide whether to automatically Start yecgiving trigger and
content information. This may include type, language and keyorch attril vat| provide
additipnal information to the client about the announced enhancements.

When|the client sees a new enhancement, it knows that there
content and trigger addresses. The client may present th&use
triggef and content information, or may do so automatically

what kind of user interface, if any, to present. After this ¢
client yeceives content and triggers, caching the gon

When
contern
that ¢
canno
is not

When
the en

trigge
on se

trigge
URLs
enhan
descri

a_choige to start feceiving
imptementation|specifies

If a ng
may [
trigge automatically. Multiple enhancements may be received simultgneously,
althoughonly one may be displayed at a time.

When the new enhancement is being received at the same time as an existing enhancement is
being displayed, and the new enhancement delivers its first trigger, the client may have one of
three behaviors:

?? The client ignores the new enhancement trigger until the existing enhancement has been
completed.

?? It presents the user with the opportunity to navigate to the new enhancement.
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?? The client automatically navigates to the new enhancement.

It may be important for some triggers to be able to send scripts to the current enhancement
without presenting the user with the opportunity to navigate to that enhancement. In this case, no
[ name: ] attribute should be included. This allows enhancements to enforce that the user views
them from the beginning and does not join in later when a subsequent trigger containing a script
is received. If no [ name: ] attribute is found in the trigger, the user should not be presented with
the opportunity to view the enhancement or automatically navigate there. The enhancement's

data stream can be used to pre-load data by sending data before the first trigger that is sent with a
[ namg—attribute-

at( the end obthe related
trigger pcripts or

Wogram or
eenent over

Contgnt creators are encouraged to "shut down" their enhancements
video|content. This means that enhancements should navigate themsglves (Via
some
comn

some cers} Content
creatg rcials to
build Segn ) ide some jenhanced
user 4 i G jop level page that loads
and d nd agvertiseraent™content in separafe frames,
which 8 : seript triggers or usef initiated
scripts c ‘ en frames
while i \ sition from program enhancgments to
aden

When| the time period spgcified b 3 ¥ IS over, clients may automatically end the
enhancement to prevent the eWj erihancement over potentially unrelatgd video.
A property, named tliggerResei j.refe e may be set on the trigger receiver object
assoclated with ent eny hen set to true, the current enhancement gssociated
with this trigger strea sally replaced with a new enhancement if the glient user

ancement can become active by sending a trigger which
the current page's trigger receiver | object's

interface permits
includes

trigge

An ex more complex use of triggers and pages follows.

This gofitent would consist of two original source files, an HTML document and a PNG image.
The experience consists of a screen with a 60% sized embedded live TV object, with some text
below it. During the show, a trigger may arrive that will cause an image of the word "MURDER"
to appear below the text. If the user chooses to click on the TV object, they will be returned to
full screen video, and away from the enhanced experience

The first would be referred to by the URL:

<lid://nicebroadcaster.conf show27/1 aunch. ht mi >, and consists of the following text:
<HTM_>
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<OBJECT TYPE="application/tve-trigger" |ID="triggerReceiverObhj">
</ OBJECT>

<HEAD>
<TI TLE>Day & Night & Day: The Interactive Experience</TlTLE>
</ HEAD>

<SCRI PT LANGUAGE="JavaScri pt">
functi on scenechange(i nagenane)

{

docurrent . scenel mage. src = | magenanme + ".png";

}
</ SCRI PT>

<BODY bgcol or =" magent a" >

<A hrlef="tv:">

<OBJHECT data="tv:" w dth="60% hei ght="60%
</ OBJECT>
</ A>

al i gn

<BR>
<P>W&l come to the Day & Ni ght
<P>W4t ch bel ow for nore informatingn abot

¢ri ence</ P><BR>
gnt scene! </ P><BR>

<I MG|nane="scenei mage" align="

</ BODY>
</ HTNL>

The second fileQ'

red lefters. It's UR

R" in big

br . png>

The fpllowing triggex Deginning
of the| ef

<lid:|//ni cékroadcaster. com show27/| aunch. ht m >[ name: Day & Night & Day Again
I nterlact i ve]

This trigger packet would also be transmitted periodically later on, to allow viewers who tune in

late tojetin-the-fun:

Later on, during the program, the content creator might send the following trigger to make the
content change to reflect the fact that a murder scene has just begun in the program:

<lid://nicebroadcaster.com show27/1 aunch. htm >[ scri pt: scenechange("nmurder")]

This trigger would cause the active enhancement page (if it matched the URL in the trigger) to
execute the ECMAScript function 'scenechange("murder™)’, which would cause the murder.png
image to be displayed within the page. If the specified URL was not currently being displayed,
the trigger would be ignored because this trigger does not include a [name:] attribute,
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Near the end of their program, they might send the following trigger to tell their interactive
application to shut down. This would allow them to more accurately synchronize with the end of
the program, rather than relying on the session timing information in the announcement.

<lid://nicebroadcaster.com show27/ I aunch. htm >[scri pt:w ndow. | ocation="tv:"]

@%
o
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8 Appendix C: Glossary (Informative)

Announcements . Announcements are used to announce currently available programming to the
receiver.

Backchannel: A connection from a receiver to the Internet or back to some server.
Client: The receiver environment that renders the content.

Content creator: In the context of this document, a content creator has the role of originating
the cpnitent components of the television enhancement Including graphjes, Tayout, , Irjteraction,
and tfiggers.

CSS1| (Cascading Style Sheets, Level 1): CSS1 is a simple style sheet mechs at allows
content creators and readers to attach style (e.g. fonts, colors and s ‘ pcuments.
The €SS1 language is human readable and writable, and e sses, St snmoi desktop
publigshing terminology.

DOM (Document Object Model): the Document Objeest } anguage-
neutral interface that will allow programs and scyipts _to dynami pdate the
contet, structure and style of documents. The do her processed and the results

of that processing can be incorporated

Forwiard Path: The television broa

HTML (Hypertext M
Web pages.

pment of

HTTP (Hypertext 1 cob™\a 3¢ N a server
and a|World Wide

IETF ‘ c 118 network
desigpers, op \ peration,
managementand evaluli tocol and
architect ' IS 8 submitted
to th approval. The IETF meets three times a year and extensive minutes are
included in theXXETF Rroceedings.

ISO |(International Organization for Standardization): a voluntary, non treaty organization
founded.vin 1946 which is responsible for creating international standards in _mahy areas,
including computers and communications. Its members are the national standards organizations
of the 89 member countries, including ANSI for the U.S.

MIME (multipart/signed, multipart/encrypted content-types) a protocol for allowing e-mail
messages to contain various types of media (text, audio, video, images, etc.).

NABTS (North American Basic Teletext Specification).

Receiver: In the context of this document, a receiver is a hardware and software implementation
(television, set-top box, or personal computer) that decodes and presents declarative content.
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Return Path: See backchannel.

Triggers : used to identify the URL and some human-readable string to use in the announcement
to the user. In order to announce the availability of the interactive television experience to the
user, (as opposed to announcing it to the client downloader mechanism).

TV Enhancement: A collection of Web content displayed in conjunction with a TV broadcast as
an enhanced or interactive program.

UUID (Universally Unique Identifier) Also known as GUID ( Globally Unique IDertifier) is an
identifier that is uni r h nd time, with r h

W3C

founded in October 1994 to lead the World Wide Web to its ful

comni

on protocols that promote its evolution and ensure its interopg

o3

f all IDs.

veloping
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9 Appendix D JFIF Guidelines for JPEG (Normative)

This Appendix further restricts the JPEG encoding and defines a new APPO field defining a
profile mmmonly known as JFIF. The syntax of a JFIF-profiled JPEG file conforms to the
syntax for interchange format defined in Annex B of 1SO DIS 10918-1.

The encoding restrictions are:

?? Baseline compression only.

?7? The only color space is YCbCr as defined by CCIR 601
resulting RGB components shall not be gamma corrected
that component shall be Y.

Is). The
E is used,

?7? The image orientation is always top-down.

?? The position of the pixels in sub-sampled componeijty are.d e highest
resolution component.
The fpllowing APPO marker is mandatery*righ SOI marker, and is defined as follows:
~ANS
Fleld Size (bytes)\ Value
N o~

APPQ 1 k\/\ }K APP\OY‘dde

Lengllh @ K \ enbt@)f/thestructure including this field

Identiffier 5/\\ \”‘J%W with null termination and zero parity
Versipn / 2\\ ~0%0102
Units 1 X N\ | The units for (Xdensity, Ydensity)

s\ 0x00=aspect ratio

0x01=dots per inch
0x02=dots per cm

Xdensity 2 Horizontat pixet density

Ydensity 2 Vertical pixel density

Xthumbnail | 1 Horizontal thumbnail pixel density
Ythumbnail | 1 Vertical thumbnail pixel density

RGB 3n Thumbnail RGB values packed in 24 bits, where
n=Xthumbnail*Ythumbnail
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10 Appendix E — Notes on Receiver Trigger Behavior (Informative)

The behavior associated with the receipt of a trigger depends on a combination of factors relating
to the content of the trigger and the state of the currently loaded enhancement (if any).  The

behavior is described in the two tables below for the following cases:
?? Table E.1 — triggers received when no enhancement is currently loaded

?? Table E.2 — triggers received when an enhancement is currently loaded

For ez

?I

ich of these tables the following preconditions apply:

P If the transport (i.e., Transport A or B) and/or binding requiré
then the tables assume that the checksum is valid.
valid, then the trigger is ignored.

a checksum,
L and is not

??P If the transport and/or binding requires that an anng 1S 1% d”and processed
before a trigger associated with that announcemefit is™agcep an the tables assume
that such an announcement has been receiveg-andarosesse ts and/or
bindings, if the announcement for which th¢ trig as not been| received
and processed, then the trigger is ignored

??P If the trigger contains an expitatio $~dssume that the expiration date
has not yet been reached. If the expirati already been reached, then the trigger
is ignored.

10.1 |Table E.1—- No e

If no

function of the contenis

Y .
Trigger \Q \ig\gg?r Receiver
0

Vior as a

Contains ham ntaips script Action

/\\ng\ no Ignore trigger.
noX es Ignore trigger.

4 NGRS y g 99
DN Process enhancement.”
Yes no
Process enhancement™ and execute
Yes yes script.
Table E.1

! Receiver action with regard to the enhancement is imlementation specific. It is expected that the receiver would
have one of the following behaviors:

1. The enhancement is offered to the user, i.e., the user is presented with the opportunity to activate the
enhancement. If the user activates the enhancement, the page is displayed.
2. The enhancement is automatically activated and displayed .
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10.2 Table E.2 - An enhancement is currently loaded

If an enhancement is currently loaded the following conditions describe receiver behavior as a

function of the contents of a received trigger:

If the triggerReceiverObj.releasable property of the current tve-trigger receiver object is set to

false:
1. All triggers of the form:

<new URL>at tri but es

shal | be ignored.

2. Al triggers of the form

<current-URL>[s:w ndow.top. |l ocation. hreg

shall be processed in accordance with th
always be capable of navigating to a pe
trigger.releasable.

If the [tve-trigger property triggerReceive
set to|true then all triggers are processed

bment is
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Trigger URL= Trigger Trigger Receiver
Current Page URL | Contains name | Contains script Action
no no no Ignore trigger.
no no yes Ignore trigger.
Process new enhancement.”
no yes no
e
no yes yes
yes no no Ignore i&gb\\r\ \\\)
cu h}th?conte xt
yes o yes < re t cunvent.
yes yes no ( ( transmission  |of
/(7 cu nt
N\ 2\ _
< @?e uge script in the contgxt
yes yes of the current document.

2 Receiver action with regard to the new enhancement is implementation specific. It is expected that the receiver

would have one of the following behaviors:

1. The new enhancement is ignored until the existing enhancement has been completed, i.e., the trigger is queued.
2. The new enhancement is offered to the user, i.e., the user is presented with the opportunity to activate the new
enhancement. If the user activates the new enhancement, the new page is displayed. Only one enhancement

shall be active at a time.

3. The new enhancement is automatically activated and displayed. Only one enhancement shall be active at a time.
% Footnote 3 is applied and when the new enhancement is activated, the script shall be executed in the context of the

new document.

DDE-1
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11 Appendix F - Security Model (Informative)

This system assumes that all insertion points of the content described in this document are
trusted sources (or “hosts” in Internet thinking). Therefore, the use of scripts in triggers, and
ECMA Script in general is not presumed to be a security problem for malicious content or
viruses any more than the notion of roguevideo and audio being inserted into a broadcaster’s
emission. As with video and audio, the broadcaster is responsible for the quality of the data
content of its programminag.

The security ramifications of an application of this specification wh§ oints are

not al| trusted has not been studied and is unknown.

&

DDE-1 Page 28 of 28


https://iecnorm.com/api/?name=8b2482800ecffa10dfa69491a1d7b9ca

Copyright © 2001, SMPTE; 2001, IEC

Draft SMPTE Standard SMPTE XXXX

Draftr
Document Object Model Level 0 (DOM-0) and 20-April-2001
Related Object Environment

1 Scope

This document defines a document object model (DOM) and an object environment for use in manipulating HTML
documents uo;llg theEEMASEt ;pt environmentof Bectarative DataEssence—TFhisstandarcreftectsthe-best current

practicp for continuing use in television and other applications.

2 References and Organization

2.1 |Normative References

ISO/IEC 16262:1998, “ECMASCcript language speci

2.2 |Informative References

W3C [Recommendation, “Document O je%ﬂe
Netsc entation]

Micrd

Level 1 Specification”

Micrg a jests fRroduct Documentation]
Objeg QRBA/IIOP 2.3.1, “The Common Object Requegt Broker:
Archi 3, “OMG IDL Syntax and Semantics”

2.3

1 S 1

2 REFERENCES AND ORGANIZATION 1
2.1 NORMATIVE REFERENCES.......ccititiirtstitstresestsesesesisssessstsssesssssssessssssssses st se 0516104545181 0 484516 ne 1 bbbt b bbbttt 1
2.2 INFORMATIVE REFERENCES......c.cutitititistttitteete ettt ettt £ttt 1
2.3 DOCUMENT ORGANIZATION. ... etutetrertstestsestseesssssessasssssestseessssstsesessssssssssasstsssesssstsssessssssssssassssssesesssssssessssssesessssssesesas 1

3 INTRODUCTION 2

4 DEFINITION (WITH IDL) 3
4.1 AANCHOR ...ttt £t 4
4.2 BUTTON .o bbb bbb bbb 4
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4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
411
412
413
4.14
4.15
4.16
4.17
418
4.19
4.20
421

51
5.2

| NI I g

<3
wn

3 1
This is
frome

CHECKBOX
DOCUMENT

INAVIGATOR ...ttt sttt b b se e b e e b e e £ e R bbb bbb e bbbttt ne et
OPTION

D. 1
D 2
D.3 Return Values.................
D.4 Handler SUMMATY ..........ooooeoeoeflimmrieiriririr o e eI\t tetetetetesesesesesesesesesesesesesesesesesesesesesesesesesesess

XCEPTION HANDLING

ECURITY

FANDARD

IONSHIPS (INFORMATIVE)

26

a definition for a Document Object Model and Object Environment (DOM-0), to allow orderly traj

hsition

istirig current authoring practice to DOM-1 and DOM-2. DOM-0 is in widespread use today in thdg

form of

the objects and methods implemented by the popular browser vendors. This is an attempt to document something
like DOM-0 (as was loosely defined by W3C). Its provides an authoring standard to those that wish to make content
that will be compatible with the largest number of “down level” browsers, such as some used in interactive

televis

ion receivers supporting the Declarative Data Essence Content Level 1 specification.

Standardized support for a DOM-0 is therefore required if one expects the existing tools, content, and author
knowledge-base to be usable in the short term. And, DOM-0 support in browsers will continue to live on well
beyond deployment of DOM-2, in order to not require re-authoring of everything on the web.

DOM-0
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4 Definition (with IDL)

This document is intended to define the intersection of Microsoft Internet Explorer, version 3.0 (IE3) and Netscape

Navigator, version 3.0 (NN3) relative to their DOM.

Additionally, there are some important features of both IE3 and NN3 that are not in ECMAScript, but not strictly
part of the DOM either. These must also be addressed. So DOM-0 is a baseline DOM, as well as a set of
miscellaneous functions including an extension to the ECMAScript String object, and the addition of some

navigation objects. Collectively, this is referred to as DOM-0.

The definition here is broken into three main groups:

??l DOM
7?2l ECMA Script Extensions
72| Navigation

The DM is the part that maps to a strict definition of a Document Object Mode
onto DPM-1). The ECMA Script Extensions are objects or methods that ex¥
Script pbjects to handle current practice. And, navigation is a set of objéc
functidns that have come to be expected in a given implementation of theclie
DOM, pput supporting objects that have become common for auth

The stifict DOM consists of the following objects:
Anchor

Button

Checkbox

Document

Form

Hidden
Image
Link
Location
Option Q
Password

tension is an extension of the standard ECMA Script:

NN N YNNI INIINIININN

The EGMA Scriptobje
2| Stfing

ECMA
on
are not

The neW Navigation objects are:
?? History

?? Navigator
??  Window

These are all defined as a flat object space. There is no inheritance or hierarchy and all methods are fully defined in

each object definition.

Follows is the IDL for each object.

DOM-0
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4.1 Anchor

I nterface Anchor {
attribute String nane;

};

An HTML anchor tag object.

Properties
?? name -the HTML NAME attribute

Methods

None

4.2

I nt en

Button
face Button {

rea
rea
I e
at t
voi
voi

I

idonly attribute Formform

pidonly attribute String name;

idonly attribute String type;

ribute String val ue;

d blur();

d click(); /\(X
AN

Q
D

0\

An HT]
Event |
?7
?7
?7

Proper
27

Metho

29

4.3

ML form button object.

Handlers
onBlur
onClick
onFocus

ies

value - the@
s

blur
click

Cheekb

N/

I nt en
at t

f ace \CheckbeX {
ribute bool ean checked;

red

donly attribute boolean default Checked;

readonly attribute Form form
readonly attribute String nane;
readonly attribute String type;
attribute String val ue

void blur();

void click();

voi d focus();

}s

This is the HTML form checkbox object.
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Event Handlers
?? onBlur
?? onClick
?? onFocus

Properties
?7? checked - boolean state of the checkbox (true if currently checked, else false)
?? defaultChecked - the HTML CHECKED attribute
?7? form - the Form containing this element

27 Bana thao LITAAL NIARNILD otdeib it
71 T IC— e T T T IV TN/ XTIV aetr rioote

?4 type - the type of this form element
?9 value -the HTML TYPE attribute

Methofls
?4 blur

?79 click()

?74 focus

4.4 |Document

I ntefface Anchor Sequence {
Anghor iten(in unsigned | ong/index
repdonly attribute unsigned

I ntefface FornmSequence {

Li pk iten(i
repdonly at

atgr
r epdon

atf{ribufe

atfribute J cooki e;

atf{ribute Strithg fgCol or;

repdenly attribute FornmSequence forns;

r eagonty—eatt+bute—t+rageSegquence—rages:
attribute String |astMdified;
attribute String linkColor;

readonly attribute LinkSequence |inks;
readonly attribute String |ocation;
readonly attribute String referrer;
readonly attribute String title;
readonly attribute String URL;
attribute String vlinkCol or;

void clear();

void close():
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}

void open(in String m nmeType);
void wite(in String exprl, in String expr2, ...);
void witeln(in String exprl, in String expr2, ...);

The document object.

Properties
?? alinkColor - the HTML ALINK attribute. Note that the leading # is optional for all numeric values, and the

27

Standard Color Names are supported.

29

29

29

29

29

archorsH—ararray-ofanchorobjects—inthe-orderthe-anchortrgsappearinthe- HHH—deeument. Use
anchors.length to get the number of anchors in a document.
bgColor - the HTML BGCOLOR attribute. Note that the leading # is optiong ric-values, and
the Standard Color Names are supported.
cookie - all the cookie strings sent in the HTTP reply headers currently Saved The syntax
for each one is name=value;expires=expDate; The expDate format MM:SS
GMT".
fgColor - the HTML FGCOLOR attribute. Note that the leadi es, and
the Standard Color Names are supported.
forms[] - an array of form objects in the order the forms-appe gth to get
the number of forms in a document. Note that only th¢ forp [index]).
images[] - an array of image objects in the order th s.length to
get the number of images in a documg
lastModified - the value of the HTTR rmitted by
HTTP 1.1.
linkColor - the HTML LINK attribute and the
Standard Color Names are supported
links[] — an array of li i se
links.length to get the
location - a deprepated Ity with
may differ
ised to
es, and the
close()= close~agreviously opened new document and display it.
open() - open a new document for creation.
22 mimeType - the ContentType of the document

??

write() - output one or more expressions to the currently open document.
?? exprn - any ECMAScript expression that results in a string.

writeln() - same as write() except a newline is inserted at the end of all the expressions.
?? exprn - any ECMAScript expression that results in a string.

45 Form

I nterface ObjectSequence {
Object itemin unsigned |ong index);
readonly attribute unsigned |ong |ength;

DOM-0
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I
Interface Form/{
attribute String action;
readonly attribute Object Sequence el enents;
attribute String encoding;
readonly attribute [ong |ength;
attribute String method;
attribute String name;

attribute String target;
voi d submt();

I

The HTML Form object.

Event [Handlers
?9 onSubmit

Properties
?9 action -the HTML ACTION attribute.
?4 elements[] - an array of objects for each form elemen
?4 encoding - the string value of the MIME encoding as\spegjfied.in
?4 length - number of elements in "elements" aboy,
?41 method - the HTML METHOD attriQ
?4 name — the name of the form
?9 target - the HTML TARGET attribute

Methofls
?4 submit() - cause the ferm tobg sub

4.6 |Hidden

I nt e
red
red
red
at t

face Hi dden

}s

/\\x
The HTMW@ object.

Properties
?79 ~form — the Form containing this element

?? name — the name of this form element
?? type — the type of this form element
?? value - the element value.

Methods
?? <none>

4.7 History

DOM-0
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Interface History {
voi d back();
void forward();
void go(in long delta);
void go(in String |ocation);

I

This provides a global history list and management. Note that it is a property of the Window Object , and not per
frame. Document URL's are added to the history whenever a link is taken by the user. Whenever one navigates

"back" and then a peer branch is taken, the other peer tree (if any) of document URL's is pruned from the history.
Navig'fing "hack" causes the document that the 1isar nn\/ignfnr’l fromtoreach the current document to be r‘lisp|ayedl

Navigdting "forward" causes the document most recently reached from the current docupénttq be displayed. The
history] list includes the navigation from triggers just like they were links that the user kg

iallmatch
.4. the match
vrapping

When matching with go(), the location argument is matched against URLS in the
occursfwhen the full string content of location matches the initial set of charg
is anchiored to the beginning of the URL). This is started at the current post
around to the top.

Properties:
?1 <none>

Methofs:
?4 back() - load the previous URL in thei
?4 forward() - load the next URL in the hjsts
?4 go() - load a specific URL in the history li
?? delta-aninteg 8 i A\ positive
ivalel the

?? location + aNJR

4.8 |Image /\<\

Inteqface Im

attlri but

regdonl y\att n n conpl ete;
attlri i
atfri
attlri bu
attlri bute
attlri bute g src;

attlribut e 1 ong vspace;
at tbute| ong \AM ch;

rst partial

}s

The image object reflects an image included in an HTML document.

Event Handlers
?? onlLoad

Properties

?7? border — an integer value reflecting the width of the image’s border in pixels.
?7? complete - a boolean value indicating whether the image has finished loading.
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??
??

??
??
??
??

??

height — an integer value reflecting the height of an image in pixels.

hspace — an integer value reflecting the HSPACE attribute of the <IMG> tag, which controls the amount of

white space, in pixels, to the left and right of the image.
lowsrc — a string value containing the URL of the low-resolution version of the image to load.
name — a string value indicating the name of the image object.
src — a string value indicating the URL of the image.

vspace — an integer value reflecting the VSPACE attribute of the <IMG> tag, which controls the amount of

white space, in pixels, above and below the image.
width — an integer value indicating the width of an image in pixels.

4.9

Link

I nt e
at t
at t
at t
at
at t
at t
at t
at t
at t

face Link {
ribute Stri
ribute Stri
ribute Stri
ribute Stri
ribute Stri
ribute Stri
ribute Stri
ribute Stri
ribute Stri

ng
ng
ng
ng
ng
ng
ng
ng
ng

hash;
host ;
host nane;
hr ef;

The H7

Event |

?9

"ML Link object of the form:
protocol://host:port/pa

Handlers
onClick

protocel - th

onMouseOu
onMouse

ENSC

pat hnane;

port;

protocol ;

search; Q
target: <i:\\\

ame?search has%

OMPQONEN

eéme name, including the ™"

search - the URL query component.
target - the HTML TARGET attribute.

8 (or IP address) part of the authority component.

Methods
?? <none>

4.10

Location

Interface Location {
attribute String hash;
attribute String host;

DOM-0
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attribute String hostnane;
attribute String href;
attribute String pathnane;
attribute String port;
attribute String protocol;
attribute String search;

I

The location object of a window is a reference to Location object, which is a representation of the URL of the
document currently belng dlsplayed in that Wlndow Location represents the URL used to request the current

docume
additio
value g

Assignling a URL to the Iocation property of a window, causes the browser to load g

URL apsigned to it.
Properties
?4 hash - the URL fragment component.
?4 host - the URL domain name (or IP address) part of the authorj
?4 hostname - the entire authority component, including port nu®
?4 href - the entire URL.
?4 pathname - the URL path component.
?4 port - the port number ofhte URL authority comp
?4 protocol - the scheme name, includin
?q search - the URL query component.

Methofls
?1 <none>

I nt enface NavjQgato
readonly at

o
readonly attrigut

readonly attyi\bute i ersi on;
readonly att\i but i user Agent ;
} AN

Propertieg’
?7 code name of the browser imp lementation.
27 -'the brkowser vender.

?4 app\Version- rowser version number.

?9 userAgent - the HTTP Request Header UserAgent field value.

.In
read the

[
s of the

Methods
?? <none>

4.12 Option

Interface Option {
readonly attribute bool ean defaul t Sel ect ed;
readonly attribute | ong index;
attribute bool ean sel ect ed;

DOM-0
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readonly attribute String text;
attribute String val ue;

}

The HTML Form Option object.

Properties
?7? defaultSelected - initial state of the option selection.
?7? index —an integer value specifying the position of the option in the select list.
?7? selected - the current selection state.
27 Eext-the textof amoptionm i the Sefection Hst.
?9 value - the value returned to the server.
Methofls
?1 <none>
4.13 |Password AN\ WG
I nteqface Password { \
readonly attribute String defaultVal ue;
readonly attribute Formform
regdonly attribute String na
regdonly attribute String t
attlri bute String val ue;
voild bl ur();
voild focus();
voild sel ect();
};
The HTML Form Passwor(
Event Handlers
?4 onBlur
?4 onFocus
Properties
27
27
27
27
29
Methofls
?? blur
?? focus()
?7? select()

4.14 Radio

Interface Radio {
attribute bool ean checked;
readonly attribute bool ean defaul t Checked;
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readonly attribute Form form
readonly attribute String nane;
readonly attribute String type;
attribute String val ue

void blur();

void click();

voi d focus();

}s

The HTML Form Radio object.

Event Handlers
?4 onBlur
?4 onClick
?4 onFocus

Properties
?9 checked - boolean state of the radio button.
?4 defaultChecked - the HTML CHECKED attribute.

?4 form — the form containing this element

?4 name -the HTML NAME attribute.

?9 type - the type of this form element

?4 value - the HTML VALUE attribute.
Methofls

?4 blur

?q click()

?4 focus()

4.15 |Reset [\/\ QA
W%

I ntenqface Res
regdonly attrid
readonly attAi
readonly att
atri but
voild bl ulN();
voild,cl
voild

I

The HTML\Eorm Reset button.

Event Handlers
?? onBlur
?? onClick
?? onFocus

Properties
?? form - the Form containing this element
?? name — the name of this form element
?? type - the type of this form element
?? value - the HTML VALUE attribute.
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Methods

??

blur

?? click()
?? focus()

4.16 Select

Interface OptionSequence {
Option itemin unsigned | ong index);
r eadanl y attribute unsi gnpd ] ong ] engt h;

I

}s

I ntenface Sel ect {
readonly attribute Form form
readonly attribute long | ength;
readonly attribute String nane;
readonly attribute OptionSequence options;
attlri bute | ong sel ect edl ndex;
readonly attribute String type;

voild blur();
voild focus(); m

The HTML Form Select object.

27
1
29

onFocus

Properties

Metho
?79
?79

4.17

\V//<i\§;?/)::>
Event Handlers
onBlur
?41 onChange

Stri
Stri
Stri
Stri
Stri
Stri
Stri
Stri

ng
ng
ng
ng
ng
ng
ng
ng

Interface String : ECMAString {

anchor(in String nameAttribute);
bi g() ;

bl i nk();

bol d();

fixed();

fontcolor(in String color);
fontsize(in long size);
italics();

DOM-0
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String link(in String hrefAttribute);
String small ();

String strike();

String sub();

String sup();

I

This is an extension of the standard ECMAScript String object. The above IDL shows that this is derived from the
ECMAScript object, but in reality it is an extension of the standard object.

Properties
?P <none>

(Extrgd) Methods

?P anchor() - returns the string, "<A NAME=nameAttribute">string</A>",
?? nameAttribute - value of the HTML NAME attribute.

big() - returns the string, "<BIG>string</BIG>".

blink() - returns the string, "<BLINK>string</BLINK>".

bold() - returns thestring, "<B>string/B>".

fixed() - returns the string, "<TT>string</TT>".

fontColor() - returns the string, "<FONT COLOR=cg
?7? color - the value of the HTML COLOR 2

?P fontsize() - returns the string, "<FO 1ZE=sjzg

?? size -the HTML FONTSI ‘

N ) N ) )
S5 NV IS Baie B

)

N ) N N

4.18

Inte
re
re
rep
atgri
voj d bl ur
voj d clsi~ek(
voj d, focus() ;

Sti’ng nane;
ibute\String type;
nhVval ue;

s

The HTML Form Submit button.

Event Handlers
?? onBlur
?? onClick
?? onFocus

Properties
?? form - the Form that contains this element
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?? name — the name of this form element
?7? type - the type of this form element
?? value -the HTML VALUE attribute.

Methods
?? blur
?? click()
?? focus()

4.19 Text

I ntefface Text {

readonly attribute String defaultVal ue; <:
readonly attribute Form form
readonly attribute String nane;
readonly attribute String type;
atfribute String val ue
voild bl ur();
voild focus();
voild select();
) A(O\

\Zg
The HTML Form Text Obiject.

Event [Handlers
?4 onBlur

?4 onChange
?4 onFocus

Properties
?9 defaultValye
?9 form - the

?9 type -the
value - the C\

Methofls

4.20 |TextArea

Interface TextArea {
readonly attribute String defaultVal ue;
readonly attribute Form form
readonly attribute String nane;
readonly attribute String type;
attribute String val ue;
void blur();
voi d focus();
voi d select();
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I |

The HTML Form TextArea object.

Event Handlers
?? onBlur

?? onChange
?? onFocus

Properties
? T defauhtvatue=the R TV VAT OEattrioute:
?94 form - the From that contains this element
?9 name — the name of this element
?q type -the HTML TYPE attribute.
?4 value - the current value of the string field.

Methofls
?4 blur

?4 focus()

?4 select

4.21 |Window A /\(X (\ .
N_/

(=2

I nt eqf ace W ndowSequence {
W ndow item(in unsigned long i
readonly attribute unsigned |

};

I nteqface W ndow {
attlribute String d
readonly attribube
regdonly attribute
readonly at
readonly at
atflri bute Loca
re
re

re
re
re
at
re J
regdonl y* attri bute W ndow wi ndow;
voildsat ert(in String nmessage);
void—ctearfrmeout—tong—tirmeout+D)r;
voi d close();
bool ean confirm(in String nmessage);
void open(in String url, in String nane, in String features,
i n bool ean repl ace);
String pronpt(in String nmessage);
String pronmpt(in String nessage, in String inputDefault);
String pronmpt(in String nessage, in long inputDefault);
long setTinmeout(in String expr, in long nsec);

}
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This provides basic window management functions. Note that only one window is supported, so there are
ons on properties and methods that imply or act on multiple windows. Authors should be aware that
browser implementations may restrict access to Window object information and navigation control under some
circumstances, such as from scripts running within frames, in order to protect the privacy of user information, and

restricti

maintai

n control by the host document/application.

Event Handlers

?? onlLoad
?? onUnload
Properties

?7 defaultStatus - the default string in the "status bar" (implementation dependent(- see status betow).

?% document - document object of the document in this window.

?7 frames[] - an array of window objects that represent the frames in this in the array
in the order in which they appear in the HTML source code. If there arRo f y is empty,
and the length value below is zero.

?7 history - the history object for URL's displayed in this window (no igt).

?7% length - length of the frames array.

?7% location - the location (URL) object for this window, represe urrent
document Settlng the value of window. Iocatlon toan :)W’s

settoa
_ of the

?7 name - name of this wmdow (imple

27 i

2

2

?7 self - pointer to this w

?7 status-stringtob ndent, and
cannot be counteg here for
script compatibili

21 top - top"@

?? window - sairie

Methogds

21 event

7

?7 close()="close (and cause to render) the wmdow.

?7? confirm() - display a "confirm" message (implementation dependent). Note that this may not blgck in event
ffandler code, so its use should be avoided in there.

?7? Message - the message string to display.
?? open() — open a new window. The exact receiver behavior of this (single window or multiple window
system, etc) is implementation dependent.

?7? url-the URL string of the document to open.

?? name - string name of the window.

?7? features — string of features about the target window, of the form, “token[=value]”. Any tokens are
legal, but the ones a content author should expect to work are:
?? height - height in pixels
?? status — boolean to enable the status line
?7? width — width in pixels
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?7? replace — a boolean if true, replaces the current window

?? prompt() - display a "prompt" message (implementation dependent) and return the user entry. Note that this

may not block in event handler code, so its use should be avoided in there.
?? Message - the message string to display.
?7? inputDefault - the value first displayed in the prompt area.
?7? setTimeout() - evaluate an ECMAScript expression after a period of time.
?7? expr - the expression to evaluate.
?7? msec - the milliseconds to wait before evaluation.

5 Event Handling

User interface events are handled in this model very differently than is proposed i

small get of methods to allow the simulation of events, and a small set of HTML<ttri

The me¢thods allow programmatic control over causing certain events, and the 2
(more pn the quotes below) when the event occurs. There are no object attfiputes that repres
The ECMA Script code for these can only be defined by the HTML tags:

5.1 |Methods

The mé¢thods are:
?4 blur()
?7 click()
?4 focus()
?q select()

moves focus@th

blur
Thisre

click
This si

focu
This s€

sele
This s i

5.2 Handlers

he with a

dller-like".

oked"
ndlers”.

The callback "handlers™ are actually string values containing in line simple or compound ECMAScript statements,
and not actual functions. So these are never actually invoked, but are documented here as "functions™ for conceptual

clarity only.

DOM-0
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5.2.1 Scope

The scope chain for executing an event handler begins with the object which emits the event and proceeds upwards
through the object reference hierarchy as follows: {Link,Input*}, [Form], Document, Window (where Input* refers
to any of the Form input element types).

Within the context of a global function, i.e., a function declared in a <script> element, 'this' is bound to the
applicable Window object. The applicable Window object is determined by the scope chain of the caller of such a
function.

5.2.2HandterCorntext
Within|the context of an event handler, 'this' is bound to the object which emits the eve

5.2.3| Return Values

The refurn value is that set using an ECMAScript 'return’ statement in the ¢ tatement.

5.2.4| Handler Summary

The hahdler "functions” are:
?94 onBlur()
?94 onChange()
?94 onClick()
?4 onFocus()
?4 onLoad()
?4 onMouseOut()
?4 onMouseOver()
?4 onSubmit()
?4 onUnLoad()

onBlyr

This HTML attribute 2
the object. "this" is &

5 lost on

value is
extArea}

as appiopriate.~/Any~eturnyalue is ignored.

onClick

This HTML attribute allows the user to set an ECMAScript compound statement to execute when the user clicks on
the object. "this" is one of {Button, Checkbox, Link, Radio} as appropriate. A return value of 'false’ will cancel the
default action, and 'true’ will perform the default action.

onFocus

This HTML attribute allows the user to set an ECMAScript compound statement to execute when the object gets
focus. "this" is any Input object as appropriate. Any return value is ignored.
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onLoad

This HTML attribute allows the user to set an ECMAScript compound statement to execute when the object
(window, frame, or image) is fully loaded. "this" is the Window or Image object as appropriate. Any return value is
ignored.

onMouseOut

This HTML attribute allows the user to set an ECMAScript compound statement to execute when the mouse is
moved out of the object's defined area. "this" is the Link object. Any return value is ignored.

onMouseOver

ise is
stem from

This H[TML attribute allows the user to set an ECMAScript compound statement O\
moved|into the object's defined area. "this" is the Link object. A return value of '
displaying the URL in the status bar.

onSubmit

This HITML attribute allows the user to set an ECMAScript co
form. 'fthis" is the Form object. A return value of false will pre

ecute when the usef submits a

onUnload

This HITML attribute allows the user to set an \ \ ent to execute just prior to when the
document in this window is unloaded. Any return value is.i

6 Exception H
This vérsion of this d ad ECMAScript, edition 2 binding. There is no exceptioh handling
in ECNIAScript, edi andling, if any, is entirely implementation dependent.

3 xled to access methods and properties in other frames whose URLS specify|the same
host ngme and port.” Note\that there may be security policies that restrict usage of the methods, but that ig
implenentation-dependent.

8 Standard Color Names

The supported color names are those defined in CSS1. The values for the colors shall be from the HTML 4
specification.

9 ECMA Script Language Binding (Normative)

Note that this is subordinate to the IDL definitions above. If there isany inconsistency, then refer to the IDL.
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Cbj ect Anchor
Properti es:
String nanme

Cbj ect Button

Properties:
Form form (readonly)
String nanme (readonly)

$tring type (readonly)
$tring val ue
i

Meff hods:
oid blur()
oid click()

(Obj e¢t Checkbox
Pr gperti es:

oid focus()

Obj e¢t Docune
Pr gperties:
tring al

rray ancho

pe Anchor)

rray N'inks™¢feadonly of type Link)
t£ing | ocation (readonly)

ool ean checked
ool ean defaul t Checked (readonly)
orm form (readonly)
tring nanme (readonly)
tring type (readonly)
tring val ue
Meffhods:
oid blur()
oid click()

tring referrer
String title (readonly)
String URL (readonly)
String vlinkCol or
Met hods:
Voi d cl ear()
voi d close()
void open(String m neType)

void wite(String exprl, String expr2, ...)
void witeln(String exprl, String expr2, ...)
DOM-0
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Cbj ect Form

Properti es:
String action
Array elements (readonly of type Object)
String encodi ng
Nunber | ength (readonly)
String nethod
String nane
String target

Met hods:

oid submt()

Cbj e¢t Hi dden

Properti es:
fFform form (readonl y)
$tring nanme (readonly)
$tring type (readonly)
$tring val ue

Cbj e¢t History
Meff hods:
oi d back()
oid forward()
oi d go(Nunber delta)
oid go(String |ocation)

Cbj e¢t | mage
Prgperti es:
Nunber border

ool ean compl € &9
unber he&!ﬂb
umber hspa

tring lo
tring
tring
unmber

Obj egt
Pr gperties:
t £y ng hash

tring host
String hostnanme
String href
String pathname
String port
String protocol
String search
String target

(Cbj ect Location

DOM-0
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Properties:
String hash
String host
String hostnanme
String href
String pathname
String port
String protocol
String search

t Navi gat or

perties:

$tri ng appCodeNane (readonly)
$tring appName (readonly)
$tring appVersion (readonly)
$tring user Agent (readonly)

Pr gperti es:
$tring defaul tNa

Boo) ean def aul t Checked (readonly)

perties:
Bool ean defaul t Sel ected (readonly)
urmber i ndex (readonly)
Bool ean sel ect ed
$tring text (readonly)
$tring val ue
Cbj e¢t Password
] V

fEorm form (readonl y)
String nane (readonly)
String type (readonly)
String val ue

Met hods:
voi d blur()
void click()

voi d focus()

Cbj ect Reset

DOM-0
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Properties:
Form form (readonly)
String nane (readonly)
String type (readonly)
String val ue

Met hods:
void bl ur()
void click()

voi d focus()

Cbj e¢t Sel ect

Properti es:
fForm form (readonl y)
Nurmber | ength (readonly)
$tring name (read only)
Array options (readonly of type Option)
Nunber sel ect edl ndex
$tring type (readonly)
ffhods:
oid blur()
oid focus()

Obj e¢t String (extensions to st
Meffhods:
$tring anchor (String naneAt
bt ri ng bi g();
bt ri ng blink();
bt ri ng bol d();
bt ri ng fixed()sp
bt ri ng font col

:

S

S

S

S

$tring fo i
$tring it@
$tring lin

S

S n
E

S

det i ved)

bt ri ng smal
bt ri ng st
bt ri ng &
bt 1 i

fFor m-for m (readonl y)
bt £k g name (readonly)
bt i'ng type (readonly)

oL

String val ue

Met hods:
void blur()
void click()

voi d focus()

Cbj ect Text
Properties:
String defaul tVval ue (readonly)

DOM-0
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Form form (readonl y)
String nane (readonly)
String type (readonly)
String val ue

Met hods:
void blur()
voi d focus()
voi d sel ect()

Cbj ect Text Area

Pr gperti es:
tring defaultValue (readonly)
orm form (readonly)

oid select()

t W ndow
perties:
tring defaultStatus
cunment docunent (readonly

i story history (

umber | ength (ré€
ocation | ocatjion

avi gat or navi
i ndow -%»

ndow par e

oolean contNA M String nessage)

pen(-String url, String name, String features, bool ean repl ace)
tri'ng pronpt (String nmessage, Nunber inputDefault)

Nunber set Ti meout (String expr, Nunmber nsec)
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10 Annex A — Object Relationships (Informative)

Each of the objects in section 4 is defined in following sections by means of an IDL Interface specification, one
Interface specification per object. No object has an inheritance relationship with any other object. However, some of
the objects, e.g., Window, Document, Select, have attributes that reference other object instances or sequences of
other object instances. The following diagram shows how object instances are linked as a result of these references.
The arrow means "has attribute which references.” The notation “<object-name>[]" is a reference to a object which

is a sequence of <object-name>:

Window p| Document p| anchors[]
N frames|] > forms]] > elemer?s‘{i\
|y History p  links[] \
_» Location '_’ images[]
N Navigator /\(X
N4
Xu\tto\ \ jeckbox Hidden
sswoxd Radio Reset
N \\/
Select — P options|]
: Submit Text Textared
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Draft SMPTE Standard SMPTE XXXX

The Local Identifier (lid:) URI Scheme

Draft i
20-April- 2001

1 Scope

This document defines the “lid:” Uniform Resource Identifier (URI), and describes how it is
used to |dent|fy mstances of resources, such as Web pages and graphics files, that are transmitted

throu ;

2 References and Organization

2.1 |Normative References

The following standards contain provisions that throg
provigion of this standard At the time of publication
subje(

Inter¢

constitute
dards are
raged to
pelow.

entifiers

2.2
1 S 1
2 R 1
2.1 [ NORNMANNVEWREFERENCES .......coitiiiieremretiererresessie s sessssse s sssssssesssssssssssssssssesesssssssssssssssssessssssssessedssenenssnsenns 1
2.2 | TABLE OFCONTERNTS, ...ocviiiiiiiiiriiieieisesiese sttt 1
3 1IN 2
4 DFFINITION OF THE LOCAL IDENTIFIER (“LID:”) URI SCHEME 2
5 RESOLUTION RULES 3
6 NORMALIZATION AND EQ UIVALENCE 4
7 LOCAL IDENTIFIER SYNTAX BNF 4
8 SECURITY CONSIDERATIONS 5
9 BIBLIOGRAPHY 5

lid:
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APPENDIX A (INFORMATIVE )...occcoooososorososossososesossososssssssossessssossossessssossessesossosoesossossosoes 6

3 Introduction

Content resources delivered by a one-way broadcast must be identified, stored in a storage
system used by the receiver as they are received, and referenced by a uniform scheme for access
by applications and systems. Broadcast receivers may use different types of storage devices,
therefore content broadcasters and application developers need a standard syntax for resource

storage-andreferen Ao ot-depend-or-the—sp deviee-or-6 OFYy gich as the
file: YURI scheme. A lid: can be bound to a resource entity during authorifg and ition, and
may Ibe used to name a device-independent storage location for the gftity.~Th : qcheme is
syntag ntifiers to
locatipns outside the broadcast stream or local storage system, a Y, DNS and
resource resolution.

The "flid:" URI scheme enables content creators to assigd an~lautrox alue that i globally
unique. The lid: scheme supports relative paths & retrieval, so the lauthority
comppnent can be separately identified in applications te-a ative path references similar to
http: and other URI references.

A single lid: can be used to identify di ; Fce.if sover time, and will regolve in a
receiver to the last instance received ‘with\3 i L lid:/ Appropriate lid: identifiers can
reducg the storage of redundant instapces of s_for better memory efficiency.| Storage

management for lid: entities is implementatio ific and beyond the scopg of this
specifjication, but it can A€ t a will be finite, and so will the period of

id: should be designed to handlethe case

references consisting of a sequence of charactgrs, which
are independent dli gctets in any particular character set. The lid: URI fully
compli i i Resource Identifiers (URI): Generic Syntax” RFC 2396 [URI]
excep authority field in the deprecated form. [URI].

The I RN o.." WRI follows the “generic URI” syntax:

lid://<userinfo>@<host>:<port><path>?<query>#<fragment>

“userinfo” is an optional string that enables message ID syntax forms of the authority field and,
in combination with the “host” field, complies with the mid: scheme syntax defined in [MID].

“host”is a string whose root is a registered domain name or a uuid [UUID] in string form. Note
that the uuid form is deprecated and is intended to support past common practice.

“port” is a string to allow syntactic compatibility with [HTTP] and has no semantic meaning.
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“path” is a slash-separated string of components identical to the http: scheme syntax as defined
in [HTTP].

“query” and “fragment” are content type dependent strings compliant with [URI].

Relative path syntax, as described in section 3 of reference [URI] is also permitted syntactically,
but must only be used in cases where there is a guaranteed mechanism to resolve the absolute
path (i.e. the BASE URI is well-defined). Practical delivery considerations may require that lid:
identified resources be delivered on broadcast channels using absolute paths to enable realtime
storade in sequence of resource arrival, but relative path resolution muste-supportefl for lid:
resoufce retrieval, assuming an application specifies the base of the UR

The fopllowing are examples of lid:’s:

lid://xbc.com/EveningNews/11-March-01/Pacific/mat

A de \ While
technically, the UUID name space overlaps QMain llision is
entire : ‘

The that two
syntay e without
(see't

When resource
shoul time.One
lid: U 5 can be

assigned; ere for each instance of the resource.

5 Resolution Rules

A "lid:" URI is used to label a resource. Certain parts of the URI are ignored for the purposes of
comparison, when the lid: is used for retrieval, or to replace a previously transmitted resource
with an equivalent URI. When testing for equivalence, the query and fragment identifiers (i.e.
characters in the lid: including and following the first "?" or "#" character) in a lid: URI are
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ignored. Notwithstanding, references using fragment and query identifiers may function in ways
defined by the content type being referenced..

When comparing two URIs to decide if they match or not, a receiver should use a case-sensitive
octet-by-octet comparison of the entire URIs, with these exceptions:

?? a port that is empty or not given is equivalent to the default port for http:, which is 80;

?? comparisons of host names shall be case-insensitive;

?P comparisons of scheme names shall be case- insensitive;

?P an empty abs_path is equivalent to an abs_path of "/"

Chargcters other than those in the "reserved" and "unsafe" sets\(see R 3 hi Nt to their
"%" HEX HEX" encoding. For example, the following thiee i

lid://abc.com:80/~smith/home.html
lid://ABC.com/%7Esmith/hopae

Unlikp ;, a lid: is1 catable g hformation and is thus, URN-I|ke in the
gener a_UR SQUI A bsource’s
locati e location of a lid: is application dependent.

6
In mgn RI strings may actually identify the same resource. For example, the
host pames™t e URL are case insensitive, so the URL <lid://www.XBClcom> is

equivalent $0-< Xbc.com>. In general, the rules for equivalence and definition of a
normal form, if any, are scheme dependent. When a scheme uses elements of the jcommon
syntax, Nt” will also use the common syntax equivalence rules, namely that the scheme and
hostname are case insensitive and a URL with an explicit ":port”, where the port is the default for
the scheme, is equivalent to one where the port is elided.

7 Local Identifier Syntax BNF

The collected BNF for "lid:" URI’s is as follows:
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lid ="lid" ":" "//" authority [ abs_path ] [ "?"
query | [ "#" fragnment ]
aut hority = server | uuid
server = as defined in RFC2396
abs_path = as defined in RFC2396
query = as defined in RFC2396
fragment = as defined in RFC2396
uui d = uuid_sinple | uuid_idl
uuid_sinple = 32hex
ui d_idl = 8hex "-" 4hex "-" 4hex "-" 4dhex—<" 12h@gx
ex = as defined in RFC2396
te 1: the notation <n>(el enent) neans exa n
ccurrences of (elenent); e.g., 32hex neans hex
lgits.
te 2 that the use of the uuid aut IS
epr ecat ed.
8 Security Considerations
security implications as in gerjeral URI
[URI 3 S a means that some local identifier URI’s may
refer o resources that gre notavailable. (Decause they have not been received, for example), or to
resoufces that h ied,\buk were intentionally misidentified. The security issues
; e security issues associated with the use ¢f HTML
a5 those identified in section 11.1 of RFC 2387[|[MIME].
istas should be used in the delivery of content identifiefl by lid:
jon of the broadcast signal by data encryption and cgnditional
of content prior to broadcast so that invalid lid:’s are ndt created,

> 2616,

[MID] Levinson, E., “Content-ID and Message-ID Uniform Resource Locators”,

RFC 2111

[MIME] Levinson, E., “The MIME Multipart/Related Content-type”, RFC

2387

[RFC2718] L. Masinter, et al, '"Guidelines for new URL Schemes", RFC 2718,

November 1999.
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[BCP35] R. Petke, 1. King, "Registration Procedures for URL Scheme Nam
BCP 35 and RFC 2717, November 1999.

Appendix A (Informative)

"
es',

Conyerting Other URI Schemes to lid:

URL [references using schemes such as http:, ftp:, and file: can be lid:’s by
changing the scheme component, and using the original name, ha and query
comppnents. This is useful, for instance, to deliver resource rs over a
broadgast channel. Note that the original URL “port” and pa semantic
definition in lid:.

Example:

An Internet resident resource at the location:

http:/fwww.xbc.com/tv/text.txt

Coulg ;

lid: //

And that resource identifier co a derived
direct cument;

href=lid:

lid: Page 6 of 6
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Proposed SMPTE Standard SMPTE 357M
Declarative Data Essence, IP Multicast
Encapsulation

1 Scope

This document defines a standard for the encapsulation of declarative data essence using IP
Multifast.— ThiS 1S done in a transport-independent manner and relies solely on stgndard 1P
Multigast techniques.

2 References and Organization

2.1 |Normative References

The fpllowing standards contain provisions that thro

provigion of this standard. At the time of publlc ' ards are
subjegt to revision, and parties to agree
investigate the possibility of applying pelow.

SMPT
IETF
IETF
SMPT

ISO/IE
Proce

IETF
IETF

IETF
SPEQG

HTTP]
e

DTOCOL

2.2 Document Organization

1 SCOPE 1
2  REFERENCES AND ORGANIZATION 1
2.1 NORMATIVE REFERENCES.......cccotitstetetentsestesiessesesssessesesessssssesssessesessssssesasessssesesssessesesessssesessssssesensssssesssessesesessssssesenses 1
2.2 DOCUMENT ORGANIZATION.....cettreseststsesesesesesesesesesesssesesssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssens 1
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3 INTRODUCTION 2
4 ANNOUNCEMENT PROTOCOL 2
5 TRIGGER PROTOCOL 5
6 RESOURCE TRANSFER: UHTTP 5
7 APPENDIX A: USING ENHANCED TV (INFORMATIVE) 6
8 APPENDIX B: EXAMPLE BROADCAST (INFORMATIVE) 7
9 APFPENDIX C: GLOSSARY AN 13

3 Introduction

This specification defines the transmission of declaréti i the air),
cable, [and satellite systems as well as oyer the : i between

netwofks - for example data on an must easily bridge to jp digital
cable pystem. This design goal was achi ' definition of a transport-independent
content format and the use of IP. Since/1P bindinhg ady exist for each of these video|systems,

we caL]n take advantage of this work.

IP m defivery. Content creators should agsume IP
addresses may be cha S jore should not use them in their congent. The
transp@rt operator ‘ iblesformaking sure that an IP address is valid on the[physical
network where it (NOt-Tor any’ re-broadcasting). When possible, content] creators

should use valid 1P minimize the chance of collisions. Some systems may

have tivo-way Interket 10ns. Gapabilities in those systems are outside the scope of this
document and are it ‘ appropriate Internet standards.

Transport op the standard IP transmission system for the appropriate|medium
(IETF| A B,.Etc.)\It is assumed that when the user tunes to a TV channel, the| receiver
automptica S and” delivers IP datagrams associated with the TV broadcpst. The

mechagnism feritning Yideo and connecting to the appropriate data stream is implementation and
delivery standard specific and is not specified in this framework.

4 Announcement Protocol

Announcements are used to announce currently available programming to the receiver. The IP
multicast addresses and ports for resource transfer and for triggers are announced using SDP
announcements (RFC 2327). The SDP Header is preceded by an 8-byte SAP header.
Announcements are sent on a well-known address (224.0.1.113) and port (2670). This address
and port have been registered with the IANA.

DDE IP Multicast Page 2 of 14
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v=0

SDP Version, required to be 0.

o=user nane
sid version
I N | P4
i paddress

Owner & session identifier, defined as usual in SDP spec. Username is
network type is IN, address type is IP4. Sid identifies an announcement for a
particular broadcast (it can be a permanent announcement for all programming
on a broadcast channel or for a particular show). Version indicates the version
of the message. These values allow receivers to match a message to a previous
message and know whether it has changed. Session ID and Version should be

NTP values as recommended in SDP.
Session name, required as in SDP spec. (\

Optional, as in SDP spec. A
P P A Oy

E-mail address or phone number, at least one }%}f\d\\P\QQ\eQ/

Optional in SDP spec, but Required here.

Bandwidth in kbps as in the SDP spec. a can be

art st op

used by receivers to choose amon I
according to the bandwidth the rec ive({j.an n

original broadcast tiry
unbounded session.

rmat. With programs stored
new announcements| so start

previous one. It is preferred that a ffool read
ents with correct start and stop timeg, but not
n choose to use only a station ID and not provide

D: uUl D

<

UUID should uniquely identify the enhancement (for eqample, a
r each program), and can be accessed using thg trigger

> In analog TV and many types of digital TV broadcagt data is

. other systems, enhancements for many virtual channel§ can be
carried on the same network. These systems can use the UUID to lipk a TV
breadcast with a particular enhancement. How that association is indjcated is
beyond the scope of this document. One technique would be to place the UUID

JUIDs.

H 1ot H iela 1oL I 1 AQOH-LIEN & |
HrTicLuurmt proyraiit yultutc mimulTiatiurt. Ust AOCUIT TTEA U TTILUUT

a=type:tve

Required. Indicates to the receiver that the announcement refers to an
enhancement related to this specification.

a=/ ang, Optional, as in SDP spec.
a=sdpl ang
a=tve- Optional. tve-type: specifies an extensible list of types that describe the

type: <types>

nature of the enhancement. It is a session-level attribute and is not dependent

DDE IP Multicast
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on charset.
a=tve-type: primary Optional. tve-type: primary specifies that this will
be the primary enhancement stream associated with the currently playing video
program whenever this enhancement's trigger stream is active. If tve-
type: primary is not specified, the TVE stream is never the primary
enhancement stream associated with video. This, like all t ve-t ype: attributes,
is a session level attribute.
This attribute can be used by receivers to implement automatic loading of
primary video enhancement streams. The actual display of and switching
between enhancement streams is handled by the trigger M
astve- Required. tve-si ze: provides an estimate of the pf cache
sizef Kbytes |sorage in kilobytes that will be required of the
enhancement. This is necessary so that receiv whether
or not they can successfully play an enhancement d.
A
a=tve- Content level identifier, where x is 1.0~for™this \Wersion) of the framework
level: x (optional, default is 1.0). /\QN
VAN
a=tve- Optional, specifies an end ti i e réception time of the SDP
ends| seconds |announcement. Sec is econds in the future [that this
announcement is vali ange J/(count down) as an anpounced
session progresses. present, overrides the| default
assumptions for end meW obindedannouncements.
medaf a As in SWWMQ 2 ports on same address
portyal uel 2
tve-
file[tve-
trigper O
c=I'N | P4
i paddress/ tt x
I /\
When t Mve enhancement streams for the same video program, they must
all bejan dia level of the same SDP announcement. All enhancement streams
annoynced inthe same SDP announcement are considered to be mutually exclusive variants of
the primary-enhancerhent stream. The receiver can choose between them based on media level
attrib%tes. For example, the a=I ang field can be used at the media level to choose|between

H +. £ 41 H |~ +
language-vartants-of-theprimary-enhancement:

Each media section for the tve-file media type begins the next enhancement definition.

A longer form is available if the content creator or transport operator wants to use different IP
addresses and ports for the data stream and trigger stream:

medat a
tve-file
c=IN

portval ue

| P4

i paddress/ttl

Alternative form for specifying addresses and ports (for file protocol, as
in SDP spec)

DDE IP Multicast
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nmrdata  portval ue|For control protocol, as in SDP spec.
tve-trigger

c=IN | P4
i paddress/ttl

Announcement Example:

v=0
0=- 2890844526 2890842807 I N | P4 tve. ni ceBroadcaster.com
s =Day—&-Ni ghf L ngy Agni n

i =A Jery long TV Soap Opera
e=hel|p@i ceBr oadcast er.com

a=UUI|D: f 81d4f ae- 7dec- 11d0- a765- 00a0c91e6bf 6
a=type:tve

a=tvg-level :1.0

t=2843397496 0

a=t vg- ends: 30000

a=tvg-type: primry

medatja 52127/2 tve-filel/tve-trigger
c=IN|I P4 224.0.1.112/127

b=CT:|100

a=tvg-size: 1024

medatla 52127/2 tve-filel/tve-tri
c=IN|I P4 224.0.0.1/127

b=CT:[1024

a=tveg-si ze: 4096

5

The tripger protoc UDP/IP multicast packet. Triggers are reaktime evgnts
broadchst inside IP { on\thedddress and port defined in the SDP announcement|for the
enhanded TV progra e trigger protocol is thus very lightweight in order to proyide quick
synchrpnization.

6

A one-wé ulticaShbased resource transfer protocol, the Unidirectional Hypertext Transfer Protocol 1UHTTP)
is defied in TRTFRECYOX MHTTP is a simple, robust, one-way resource transfer protocol that is designed to
efficiently deliverie g data in a one-way broadcast-only environment. This resource transfer protoco] is
appropyiate forlIP multicast over television vertical blanking interval (IPVBI), in IP multicast carried in MPEG-2, or

in othef uridirectional transport systems.

Web pages and their related resources (such as images and scripts) are broadcast over UDP/IP multicast in the
related TV signal. An announcement broadcast by the TV station tells the receiver which IP multicast address and
port to listen to for the data. The only data broadcast to this address and port are resources intended for display as

Web content.

While HTTP headers preceding resource content are optional in the UHTTP protocol, they are required when the

protocol is used for DDE. Compliant receivers must support “gzip” content encodings as specified by the
Encoding” HTTP header field.

"Content-

DDE IP Multicast Page 5 0of 14
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7 Appendix A: Using Enhanced TV (Informative)

Television enhancements are comprised of three related data sources: announcements (delivered via UDP using

SAP/SDP), content (delivered via UHTTP), and triggers (delivered via the trigger protocol over UDP).

Announcements are broadcast on a single well-known multicast address and have a time period for which they are

valid. This time period is expressed viathe "t =" and" a=t ve- ends: " lines within the SDP record.
Announcements also indicate the multicast address and port number that the client can listen in on to rece
content and triggers.

The announcement also contains information that the client can optionally use to help decide whether to
automatically start receiving triggers and content information. This may include a=t ve-t ype,| ang=,

key s= attributes that rr_\rn\/ir‘la additional information to the client ahaout the announced enhancements

ive the

and
For

exampl|e, announcements with an optional a=t ve-t ype: pri mary attribute may be uged bythe client

]

implenpent an "auto-play" feature. Multiple a=t ve- t ype attributes may appear in a giy cemerft and are

not mugually exclusive.

&

DDE IP Multicast Page 6 of 14
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8 Appendix B: Example Broadcast (Informative)

The following is a simple example of a television enhancement, delivered via transport type B
(multicast IP). The example consists of three parts: the announcement (announced via
SDP/SAP), the content (delivered via UHTTP), and the triggers (delivered in UDP packets).

The experience consists of a screen with a 60% sized embedded live TV object, with some text
belowHt nlll"lnﬂ the chn\l\l a frlggar may-a arrive-that will catse-an |m9gn of the word “MIURDER"
to appear below the text. If the user chooses to click on the TV object, will bergturned to
full sgreen video, and away from the enhanced experience.

Annopncement:

The fpllowing announcement packet is sent via UDP to the
port: 2670.

The apnouncement consists of an 8 byte SAP header fg
The vialues for the SAP header fields for the announ enke?t

Field|Name (size) <we /\& > ﬁeécr@ 0£>

24.0.1.113,

\ersipn (3 bits) 1; EA Version

[Message Type (3 bits) Se\>>ion description announcement] packet
Encnylpted (1 bit) < (\0\\) Not encrypted

Compressed (1 bit) l ) Not compressed

Authgntication %n;th\{l bth \0\13(1/ No authentication
[Message ID Hash/(\QﬁeQ\\/\Qyé464 Hash of payload text
Origihating /O\&\A{N\KW 209.240.195.6{IP address of originating host

Compllete S ulchbe eight bytes: 0x20, 0x00, 0x34, 0x64, 0xd1, 0xf0, 0xc3, Px06

The rémaiqi

v=0
0=- 4890844526 0842807 IN I P4 tve. ni ceBroadcaster.com
s=Day & N/ght & Day Again

i =A Jery | ong TV Soap Opera

e=hel p@i ceBroadcaster.com

a=UUl D: f 81d4f ae- 7dec- 11d0- a765- 00a0c91e6bf 6

a=type:tve

a=tve-level:1.0

a=t ve-ends: 1800

a=tve-type:primary

t=2873397496 0

medata 52127/ 2 tve-fileltve-trigger

c=IN P4 224.0. 1. 112/ 127

b=CT: 40

a=tve-size: 1024

i thedannouncement packet would contain the following text paylgad:

DDE IP Multicast Page7 of 14
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These

fields indicate the following:

v=0

SDP version zero

0=- 2890844526 2890842807 IN | P4
t ve. ni ceBroadcast er.com

Originating host information

00a0q

s=Day & Ni ght & Day Again Session hame

i =n very long TV Soap Opera Session description

e:hell-p@#—eeBr oadeast-er—com Contacttrformationabout-thesession
yAN

a=UUI|D: f 81d4f ae- 7dec- 11d0- a765-

91e6bf 6 Unique identifier (UUID) for SG&I

AN
a=type: tve This is a television enrﬁr{én\leﬁ\t \\)

a=t v

“level : 1.0 Content level 1 \ \\\ \ \/

a=t v¢- ends: 1800 Session ends}o_w OW

a=t vé-type: primary This SGSSIOI(( |s§h? pNchment to the

video

t =287

3397496 0 ({59 be éﬁa( @tl‘c\}r time

n=dat
trigg

a 52127/2 tve-fileltve: gzl trigger \data js available on ports 52
er (

127 and

c=I N

| P4 224. 0. 1. 112/2& /\ DWII Be>\<o’adcast on multicast address 224

0.1.112

b=CT:

40 is session will have a maximum bandwidth o

f 40kbps

his ession will require a maximum amount of
a=t ve-size: 3
bytes

caching

Conts

The ¢
by thq

This

image.

some

enhancement is delivered via UHTTP packets transmitted (as
qulticast address 224.0.1.112, to port 52127.

content fwould gonsist of three original source files, two HTML documents an
The<experi

text below it. During the show, a trigger may arrive that will cause an image of

specified

d a PNG

ence consists of a screen with a 60% sized embedded live TV object, with

the word

"MUI

DER" A annnar hnalmwag tha oyt 1 tha icnr crhancnce 0 ~nlinly AN tha T\/ nhinet th

return

p -
T\ L34 M'JIJLIMI MNUTUVVY UTC TUAL 11T U1V UoLT UINTUuUJOLY tU uIiTuin Ut uaiv I A\ Uj\l\ll., 19 I\’y WIII be

ed to full screen video, and away from the enhanced experience

The first would be referred to by the URL:
<l'i d://ni cebroadcaster. conf show27/1 aunch. ht mi >, and consists of the following text:
<HTM_>

<OBJECT TYPE="application/tve-trigger" ID="triggerReceiverCbj">
</ OBJECT>

DDE IP Multicast Page 8 of
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<HEAD>
<TI TLE>Day & Ni ght & Day: The Interactive Experience</TlTLE>
</ HEAD>

<BODY bgcol or =" magent a" >

<A href="tv:">

<OBJECT data="tv:" w dth="60% height="60% align="center">
</ OBJECT>

</ A>

<BR>
<P>W&l come to the Day & Night & Day Interactive Experiég
<P>W4t ch below for nmpre informati on about the curre

<I MG|nane="scenei mage" align="center" src="">

</ BODY>

</ HTM.>

The dther files consist of a 2" HTML file and i the word
"MURDER" in ed as
<l id:|//ni cebroadcaster.com sho

Thesq files are combined together intg-asingle m ke up the

full payload of the UHTTP transmissign.

Contgnt-Base: |id://«k
Cont gnt - Lengt h: 22%(4
Cont gnt - Type: Ml t

- —exdnpl e9828
Cont gnt - Locat i o

Cont gnt - Lengt h: \4
Cont gnt - Type:

<HTM]>

<OBJE
</ OBJE

ation/tve-trigger" ID="triggerReceiverj">

<HEAD>
<TI TUE>Day & Night & Day: The Interactive Experience</ Tl TLE>
</ HEAD=

<BODY bgcol or =" nmagent a" >

<A href="tv:">

<OBJECT data="tv:" w dth="60% height="60% align="center">
</ OBJECT>

</ A>

<BR>
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<P>Wel conme to the Day & Night & Day Interactive Experience</P><BR>
<P>Watch below for npre information about the current scene! </ P><BR>

</ BODY>

</ HTML>

- —exanpl 98203804805
Content-Location: nurder. htm
Content-Length: 475
Content-Type: text/htm

<HTM]>

<OBJHCT TYPE="application/tve-trigger" |ID="triggerReceiveftb
</ OBJECT>

<HEAD>
<TI TUE>Day & Ni ght & Day: The Interactive Experi
</ HEAD>

<BODY bgcol or =" magent a" >

<A hrlef="tv:">

<OBJHCT data="tv:" w dt h="60%
</ OBJECT>

</ A>

genter" >

<BR>
<P>W4| cone to the
<P>W4t ch bel ow for

<I MG|al i gn:"c@r

</ BODY>
</ HTNL>

dctive Experience</ P><BR>
the current scene! </ P><BR>

-—exgnpl e9
Cont gnt -
Cont gnt/~ Lend
Cont gnt -

binary resource datafor murder.png image
- —exgnpl e98203804805

This data multipart entity, (of total fength, including headers of 2200 bytes) would be transmitted
via UHTTP, in three packets. The first two packets would contain the original data (each
containing 1200 bytes of original data as payload) and the third containing the exclusive-or of
the first and second payloads as forward error correction data.

The UHTTP headers for each of the three packets would be as follows:

Field (size) fz:;ll(lf: ;’acket ?;Packet Description

DDE IP Multicast Page 10 of 14


https://iecnorm.com/api/?name=8b2482800ecffa10dfa69491a1d7b9ca



