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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-goveérnmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, 1$O and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Btandards are drafted in accordance with the rules given in the ISO/IEC Directives}-Part 2.
The main tagk of the joint technical committee is to prepare International Standards::Draft Interngtional
Standards adopted by the joint technical committee are circulated to national bodies for.yoting. Publication as
an Internatiorjal Standard requires approval by at least 75 % of the national bodies gastihg a vote.

Attention is drawn to the possibility that some of the elements of this documeni'may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all sueh-patent rights.

ISO/IEC 23007-3 was prepared by Joint Technical Committee ISOJEC JTC 1, Information technplogy,
Subcommitteg SC 29, Coding of audio, picture, multimedia and hyp€ermedia information.

ISO/IEC 23007 consists of the following parts, under the general title Information technology — Rich fmedia
user interfacgs:

— Part 1: Widgets
— Part 2: Agvanced user interaction (AUI) interfaces

— Part 3: Qonformance and reference software

iv © ISO/IEC 2011 — All rights reserved
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Introduction

7-3:2011(E)

User interfaces represent a crucial feature for many consumer devices and services. User interfaces have
recently evolved to support more media types including audio, video, 2D or 3D graphics and have become
rich media user interfaces. User interfaces are also moving towards a collection of small dedicated

applications, called Widgets.

Additipnally, more and more devices are capable of displaying rich media user interfaces,
comppters, to mobile devices, to home appliances including TV sets. In this heterogeneous
users|expect a homogeneous, unified experience when interacting with their devices.

In ISP/IEC 23007, Widgets can be processed by entities running on different\ devices, ¢
Managers, in charge of processing and managing the life cycle of the widgets supperting commu
other lentities locally or remotely deployed and enabling widget mobility across-devices.

The gbjective of ISO/IEC 23007 is to provide normative interfaces between'Widgets and Widget
allow|Widgets from different service providers to run, communicate\and be transferred wit

ISO/IEC 23007, rich media user interfaces is also known asyMPEG-U. ISO/IEC 23007-1 a
normative aspects of the MPEG-U Widgets. In particular, it\specifies widget packaging format
widgdt communications with external entities and for widget mobility. It also contains a ted
descrlbing a list of use cases and examples to address such use cases. ISO/IEC 23007
advanced user interaction (AUI) interfaces. This partyof ISO/IEC 23007 addresses reference
confofmance aspects.

from desktop
environment,

alled Widget
hications with

Managers, to
hin a unique

ddresses the
5, aspects for
hnical annex
2 addresses
software and
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Information technology — Rich media user interfaces —

Part 3:
Conformance and reference software

1 cope

This part of ISO/IEC 23007 specifies how to test whether data and decoders megt requirements specified by
ISO/IEC 23007-1. It also describes the procedures for testing the conformance of widgets and widget
manapgers to the requirements defined in ISO/IEC 23007-1.

In thig part of ISO/IEC 23007, widget generators are not addressed specifically. A generator can|be said to be
an ISP/IEC 23007 generator if it generates widgets compliant with_the ‘syntactic and semantic |[requirements
specified in ISO/IEC 23007-1.

2 Normative references

The following referenced documents are indispensable for the application of this documenpt. For dated
refergnces, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 23007-1, Information technology =<Rich media user interfaces — Part 1. Widgets

3 Terms and definitions

For tHe purposes of this dogument, the terms and definitions given in ISO/IEC 23007-1 apply.

4 (Conformance of Widgets

4.1 [Introduetion

Widgé¢tsse standard representations for describing manifests, W3C WPC packages, ISOFF packages and
conteL—m%mmmmmW for—t i i ons.

4.2 Conformance of manifests

The first step for checking conformance of the MPEG-U XML manifest syntax is to validate the XML document
against the relax NG for the configuration document (http://www.w3.org/TR/widgets/#relax-ng-for-the-
configuration-document) provided by the W3C WPC specification. If this step fails, the widget manifest is
considered a non-conformant MPEG-U manifest.

The second step is to check conformance according to the MPEG-U syntax. The electronic attachments of
ISO/IEC 23007-1 provide an XML Schema for that purpose. A conformant W3C WPC configuration document
is a valid MPEG-U manifest if the XML schema validation succeeds.

© ISO/IEC 2011 — All rights reserved 1
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The next step is to verify that the scene constructs referenced in the manifest are present in the scene
description pointed to by the manifest. This verification is specific to the scene description language used.

4.3 Confo

rmance of packages

A widget package is conformant to ISO/IEC 23007 if it is conformant to the W3C WPC specification or if it is a
conformant ISOFF-based widget package.

An ISOFF-based widget package is conformant to ISO/IEC 23007 if the following rules are validated:

— itis a compliant ISO/IEC 14496-12 file or a compliant ISO/IEC 21000-9 file;

— it uses th

— it contain
and hang

— all resou
box.

e brand declared in ISO/IEC 23007-1 either in the list of compatible brand or in the major b

ler type as defined in ISO/IEC 23007-1;

rces declared in the manifest with IRI relative to the manifest are described”in the item lo

4.4 Conformance of context information

A widget confext information document is conformant to ISO/IEC 23007 if it\is a valid XML file according

XML Schemd

provided as an electronic attachment to ISO/IEC 23007-1¢

4.5 Conformance of the MPEG-U widget scripts

Scripts of MA
as constraint

5 Confor
Widget mana
capabilities tg
demonstrateq

The following

— Compos

EG-U widgets shall obey the constraints specified in Clause 9 of ISO/IEC 23007-1:2010, a
specified in the WAE specification.

mance of Widget Managers

gers are responsible for the processing widgets, e.g. for providing MPEG-U communi
widgets and for managing context information. Normative behaviours of Widgets manage
by the Reference Software.

behaviours are défined as non normative:

tion and presentation of the scene description language used in the widget;

— Presentgtion of available widgets to the user and use of a selection mechanism for activation of the

simplifieq

representation;

and;

s a conformant manifest as a primary item and stored in an XML box, with a internet'MediaType

Cation

to the

s well

cation
['s are

full or

— Transitio

S between the Tull ana simpliriea representation,

— Management of Communication privileges;

— Widget ¢

For some of t

ommunication activation and deactivation.

hese non-normative behaviours, utility software is provided.

Conformant MPEG-U widget managers shall be W3C Widgets-compliant user agents, and obey constraints
specified in ISO/IEC 23007-1 as well.

© ISO/IEC 2011 — All rights reserved
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6 Conformance Sequences

6.1

Introduction

Electronic attachments are organized in the following fashion:

directory mp4: widgets packaged in MP4 files (extension .mgt)
directory wgts: widgets packaged in ZIP files (extension .wgt)
directory widgets: unpackaged widgets

Widgets are implemented in SVG and ECMA-Script unless specified otherwise.

6.2

6.2.1
This

Direc

6.2.2

This
deact
displa

Sequences

animatedicon

vidget has an active icon, animated with scripting.

ory: widgets/animatedicon
cl
c1 widget and its component clicomp test many features’ of MPEG-U, including 3|

ctivation and

vation of a component, binding of multiple interfaces, exchanging various kinds of mgssages... c1

ys success messages numbered from 000 to 023. Ohe message appears twice as 0--,

missing in the sequence means there is a bug.

Direc

6.2.3

This

ory: widgets/c1 & widgets/c1comp

c2

2 widget and its component clcomp test some features of MPEG-U, in particular th

restolling of a preference. c1 displays success messages numbered from 000. One message apy

0--.A

Direc

6.2.4

This

Direc

6.2.5

Ny number missing in the sequence means there is a bug.

ory: widgets/c2 & widgets/ctcomp

core
ore widget and its"component comp test the predefined messages from the core interfaces

ory widgetsicore/main & widgets/core/comp

upnp_light_switch

Any number

b saving and
ears twice as

specifically.

Tests

the connection with an UPNP service. Intended for use with the Intel Network Light.

Directory: widgets/upnp_light_switch

6.2.6

light_switch_pair

These two widgets test the connection of two widgets in local or remote mode. One acts as a switch and the

other

as a light bulb.

Directory: widgets/light_switch_pair/comwidin and widgets/light_switch_pair/comwidout

© ISO/IEC 2011 — All rights reserved
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6.2.7 clock

This widget is a digital clock implemented in BIFS. It uses preferences and localization.

Directory: widgets/clock

6.2.8 dinap

layercontrol and simpleplayercontrol

These two widgets control an UPnP AVRenderer, the first with scripting, and the second with a purely
declarative scene and limited functionality.

Directory: wid
6.2.9 intern

These two W
panel for the

Directory: wid

6.2.10 widget_spy

This widget d
of these inter

Directory: wid
6.3 Cover

Feature

ZIP packagi

ISO-FF pac
unpackaged
unpackaged
Communica

Communica

age of MPEG-U features
Sequence P
ng mp4/animatedicon.wgt
ZIP packaged widget without manifest special/z1.wgt
aging wgts/animatedicon.mgt
widgets/animatedicon
widget witheut\manifest special/z1/

getsfdimaptayercontrot-and widgets/simpteptayercontrof
et_radio and internet_radio_control

dgets implement a radio playing streamed audio from the Internet, and a véry simple g
radio. The radio widget uses preferences to reload its previous execution context.

gets/internet_radio and widgets/internet_radio_control

efines interfaces of 4 other widgets above and of GPAC renderers and shows the binding
aces, thus implementing a test for the presence/absence 6bthe other widgets.

gets/widget_spy

fion: input_messages widgets/light_switch_pair

fiof): oUtput messages widgets/light_switch_pair

ontrol

status

)sitive
test

Y

N

< <

z

Localization

Communication: reply messages

Multiple instances

Widgets with invalid manifest

invalid Widgets in ZIP packages

widgets/light_switch_pair
widgets/light_switch_pair/comwidin
widgets/clock

W3C invalid widgets from the W3C
sequences

W3C invalid widgets from the W3C
sequences

< < =< =< <

z
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valid widgets (display of metadata of the widget) any valid widget Y

widget Life Cycle Events widgets/core/comp Y

<

matching interfaces (Testing dynamic matching of widgets/light switch_pair
interfaces by adding, removing, adding one of the

mult

mult

API

API

AP

widget in a pair of compatible widgets)
bindAction

unbindAction

widgets/widget_spy

widgets/widget_spy

ple bindings true

ple bindings false

MPEGWidget.deactivateComponentWidget
MPEGWidget.getinterfaceHandlersByType

nterfaceHandler.bound

widgetimanifest with multiple content elements

widgets/upnp_light_switch

widgets/light_switch/comwidin

API MPEGWidget.onInterfaceBind widgets/MPEGWidgetlnterfaceTestin|
API MPEGWidget.onInterfaceUnbind widgets/MPEGWidgetinterfaceTestin
API MPEGWidget.onActivation widgets/MPEGW idgetinterfaceTestin|
API MPEGWidget.activateComponentWidget widgets/MPEGWidgetinterfaceTestin|

widgets/MPEGWidgetinterfaceTestin|
widgets/c1

widgets/MPEGWidgetinterfaceTestin

API |nterfaceHandler.type widgets/MPEGWidgetinterfaceTestin|
API |nterfaceHandler.invoke widgets/c1

API |nterfaceHandler.msgHandlerkactory widgets/c1

API |nterfaceHandler.invokeReply widgets/c1comp

AP| MsgHandler.msgName widgets/c1comp

API MsgHandler.interfaceHandler widgets/c1comp

discardable.widget widgets/c1comp

widgets/animatedicon

contextConfiguration

overriden preferences

widgets/internet_radio

widgets/internet_radio

serviceProvider widgets/light_switch_pair/comwidin
component widgets/c1
component with connectTo widgets/c1
required Interfaces widgets/c1

< < < < < < < < < < < < < < < < < < < < < < < =< <

© ISO/IEC 2011 — All rights reserved
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inputAction with a node widgets/light_switch_pair/comwidout Y
inputAction with a function widgets/c1 Y
outputTrigger with a node widgets/light_switch_pair/comwidout Y
outputTrigger with an event widgets/core/comp Y
default input widgets/simpleplayercontrol Y
input with setAttribute widgets/light_switch_pair/comwidin Y
input without setAttribute widgets/internet_radio Y
default output widgets/core/main Y
output with attributeModified widgets/simpleplayercontrol Y
output without attributeModified widgets/c1 Y
widget with pultiple interfaces widgets/c1 Y
widget with multiple output messages widgets/c1 Y
widget with multiple input messages widgets/internet_radio Y
widgets with multiple messageln elements with the widgets/light and_switch_pair/comwidin Y
same name

widgets with multiple messageOut elements with thex~widgets/simpleplayercontrol Y
same name

widget with gomponents using src with URL widgets/c1 Y
activateTrigger widgets/c1 Y
deactivateTrigger widgets/c1 Y
activateFailureAction widgets/c1 Y
requiredintefface widgets/c2b Y
Predefined gommunications: messageln setSize widgets/core/main Y
Predefined ¢gommunications: messageln show widgets/core/main Y
Predefined communications: messageln hide widgets/core/main Y
Predefined communications: messageln activate widgets/core/main Y
Predefined communications: messageln deactivate widgets/core/main Y
Predefined communications: messageOut setSize widgets/core/main Y
Predefined communications: messageOut show widgets/core/main Y
Predefined communications: messageOut hide widgets/core/main Y

6 © ISO/IEC 2011 — All rights reserved
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Predefined communications: messageOut getAttention

Predefined communications: messageOut
requestDeactivate

Predefined communications: messageOut
showNotification

Predefined communications: messageOut

placeComponent

widgets/core/main

widgets/core/main

widgets/core/main

widgets/c2

widget-with-the-same-simp epresentation
widget with one interface with required="true’

ISO{FF widget with ‘mwgt’ as major brand

ISO{FF widget with ‘mwgt’ as a compatible brand

ISO{FF widget with additional resources stored as items
in the file

widget to test support for the invoke method

widget to test support for the MsgHandler callback
function

widget with a script function in the mw:inputAction
attripute and an invokeReply

widget with scene construct using XML namespace
prefixes

widgetsictoek2
widgets/c1comp
special/animatedicon1.mgt
special/animatedlcon2.mgt

any in mp4

widgets/c2

widgets/dinaplayercontrol

widgets/c1comp

widgets/internet_radio

< < =< =< <

<

7 Reference software description

7.1 |Overview and-architecture

The neference software is composed of several languages combined together through utility
descrjbed in Figure 1. The utility software provides an implementation of the non-normative be
allows exereising the reference software in a typical environment. The utility software is the GP.

an Opgen- Source multimedia framework distributed under the LGPL license.

software as
haviours, and
\C player [1],

© ISO/IEC 2011 — All rights reserved
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The referenc¢ software tests all features defined in ISO/IEC 23007-1. It acts as a conformant W3C WP(
Agent and as

The referenc

Figure 1 — Architecture of the MPEG-U Reference Software

a ISO/IEC 23007-1 Widget Manager.

software is structured as follows:

Widgetman: a C dynamic library acting as a module of the utility software
mpegu-core.js: a javascript file handling all communications between widgets
mpegu-wm.js and mpegu-wm.xmt: an example of a ISO/IECy23007-1 Widget Manager

Presentation Engine A Presentation Engine B Utility
Software
Widget Package Widget Communication Widget Mobility Reference
Management Management Management Software
Utility
ISO MPEG-2 HTTP RTP UPnP ZIP Software
BMFF S

User

implgmentation, provided in MPEG-4 XMT-A as definedin ISO/IEC 14496-11, allowing visualizafion of

widg

formats sup

ts and user interactions.

The scene dchription formats supported by the Reference software are the same as the scene desc

indicated in t

7.2 Refere

7.21

This shared |

Hang
Hang
Valig
Loca
Valig

e source code.

nce software description

WidgetManager shared library

brary (gm_widgetman.so/dll/dylib) is in charge of the following tasks:

ling of packaged (ZIP and ISO File Format) widgets,
ling of unpackaged widgets,
ation.of the widget manifest,
lization of widget resources,

ation of interfaces.

rted by the utility software. The reference software is distributed under the MPEG licen

iption
se as

Prov
Prov

Modi

iding persistent storage,
iding Contextinformation serialization and parsing,

Implementation of ‘widget’ and ‘MPEGWidget' JavaScript interfaces for the widget scene,

fication and monitoring of the different scene structures in the widget for event dispatching.

This shared library also provides JavaScript wrappers to widgets, interfaces and messages, which are
exposed to the WidgetManager message broker and Ul implementation. The details of these wrappers are
given in the message broker javascript file (mpegu-core.js).

This module is mostly independent from the scene description used, with the exception of the modification and

monitoring of

the different scene structures in the widget itself, which must be scene description aware.
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