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Foreword

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

In the field of information technology, ISO and IEC have established a joint technical committee ISO/IEC JTC 1.

The formal decisions or agreements of ISO and IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation from
all interested National Committees.

The documents produced have the form of recommendations for international use and are published in the form of
standards, technical reports, technical specifications or guides and they are accepted by the National Committees
in that sense.

In order to promote international unification, ISO National Members and IEC National Committees undertake to
apply ISO and IEC International Standards transparently to the maximum extent possible in their national and
regional standards. Any divergence between the IEC standard and the corresponding national or regional standard
shall be clearly indicated in the latter.

ISO and IEC provide no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

Attention is drawn to the possibility that some of the elements of this standard may be the subject of patent rights.
The IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 14543-5-5 was prepared by Joint Technical Committee 1 of ISO/IEC, Information technology, Subcommittee
SC 25, Interconnection of Information Technology Equipment.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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Introduction

ISO/IEC 14543-5, Intelligent Grouping and Resource Sharing for HES (IGRS), is divided into six
parts:

> ISOJ/IEC 14543 - Part 5-1: Core Protocol

e Specifies the TCP/IP protocol stack as the basis and the HTTP protocol as the message-
exchanging framework among devices.

e Defines a series of device and service interaction/invocation standards, including device
and service discovery protocol, device and service description, service invocation,
security mechanisms, etc.

e Specifies core protocols for a type of home network that supports streaming media and
other high-speed data transport within a home.

Y

ISO/IEC 14543 - Part 5-2: Application Profile
e Based on the IGRS Core Protocol.

e Defines a device and service interaction mechanism, as well as application interfaces
used in IGRS Basic Applications.

> ISO/IEC 14543 - Part 5-3: Basic Application

¢ Includes an IGRS basic application list.
e Defines a basic application framework.

e Addresses operation specifics (device grouping, service description template, etc.),
function definitions, and service invocation interfaces.

> ISO/IEC 14543 - Part 5-4: Device Validation

o Defines a standard method to validate an IGRS-compliant device.

Y

ISO/IEC 14543 - Part 5-5: Device Types
o Defines IGRS Device types used in IGRS applications.

> ISO/IEC 14543 - Part 5-6: Service Types

o Defines basic service types used in IGRS applications.

ISO/IEC JTC1/SC25/WG1N1296.doc



113
114
115

116

117
118

119
120

121

122
123
124
125
126

127
128

129

130

131
132

133
134
135
136
137
138

139
140
141

142
143
144
145
146
147

148
149
150

ISO/IECOCD 14165-5-5-1:2007 -8- ISO/IEC JTC1/SC25 N 1418
2007-10-10
Information technology —
Home Electronic System (HES) Architecture - Intelligent Grouping and
Resource Sharing for HES Class 2 & Class 3 — Part 5: Device Type

1 Scope

This part of the ISO/IEC 14543-5 specifies the device type which conforms to the Part 5-1: Core
Protocol and Part 5-2: Application Profile.

This part of the ISO/IEC 14543-5 is applicable to all devices that are operating in IGRS network.
In addition, all IGRS devices shall conform to this standard.

2 Normative References

The following standards and specifications contain provisions that, through reference in this text,
constitute normative provisions of this standard. For all referenced articles with dates, the
revised edition after that date shall not be applicable to this document. However, the reader is
encouraged to consider whether to use the latest edition of such articles. For all referenced
articles without dates, the latest edition of such articles shall be applicable to this document.

ISO/IEC 14543-5-1, Information Technology - Information Device Intelligent Grouping and
Resource Sharing Specification Part 1: Core Protocol

3 Definitions and Abbreviations

3.1 Definitions

The following terms are used in this standard and commonly used in other industry publications.
As used in this standard, they have the following meanings:

3.1.1

Centralised Device Group

Set of IGRS Devices with one IGRS Device acting as the master. The master is responsible for
managing the setup, for dismissing a Device Group, and for processing a join request from other
devices. The master device and other IGRS Devices in such a Device Group form a centralised
or master-slave relationship.

3.1.2
Client Identifier
Unique identifier associated with a Client on an IGRS Device to which that Client belongs

3.1.3

Device Group

Multiple IGRS Devices that are organised into a logical group through the device group
management mechanism in the IGRS specification. Each IGRS Device in a Device Group follows
common interaction rules. Two types of Device Groups are defined: peer-to-peer Device Group
and centralised (master-slave) Device Group.

3.1.4
Device Identifier
Globally unique device identifier associated with one IGRS Device

ISO/IEC JTC1/SC25/WG1N1296.doc
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3.1.5

Device Pipe

Channel used to transfer device interaction messages. This channel is set up through the pipe

setup mechanism in the IGRS Specification

3.1.6
Device Type
Identifier that indicates the physical and functional characteristic shown by an IGRS device

3.1.7
Entity Device Type
Identifier that indicates the physical form of a device

3.1.8
Functional Device Type
Identifier that indicates the functional characteristic of a device

3.1.9

IGRS Client

Application that draws upon the services of one or more connected IGRS Devices. Multiple client
instances can exist on a network at the same time.

3.1.10
IGRS Device
Information device that conforms to the IGRS specification

3.1.11

IGRS Service

Sharable resource encapsulated in an IGRS Device by implementing application interfaces and
providing services for other IGRS Devices. An IGRS Service has an invocation interface that
meets the requirements of the IGRS specification. These invocation interfaces are described and
announced on the network through the IGRS Service Description Specification.

3.1.12
IGRS User
owner of an IGRS Device and Client

3.1.13
Mandatory Interface
Service interface that shall be implemented by an IGRS device of some functional device type

Peer-to-Peer Device Group
Set of IGRS Devices with where each IGRS Device in this set has a peer-to-peer relationship
with each other

3.1.14

Service Ildentifier

Unique identifier assigned to a service provided by a specific IGRS Device. Note that the same
type of service may be provided by multiple IGRS Devices within the same network. Each
instance of a service has a unique service identifier on the IGRS Device providing that service

3.1.15

Service Type

Category of IGRS Service defined according to the set of resources encapsulated. The Service
Type enables service applications in the same category to have common invocation interfaces

ISO/IEC JTC1/SC25/WG1N1296.doc
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3.1.16

Sub-service

Specific set of service which is a part of some functional device types

3.1.17
User Identifier
Identifier of an IGRS user

3.2 Abbreviations

CIS Content Index Service

CMS Connection Management Service

CTR Controller

FAMS FileAccessManagement Service

FC FileClient

FCMS FileConnectionManagement Service

FS FileServer

MP Media Player

MPTMS Media Player Transport Management Service
MR Media Recorder

MS Media Server

MSTMS Media Server Transport Management Service
RMS Rendering Management Service

4 Conformance

For conformance to this international standard the following applies:

e IGRS device type classification model shall conform to the Device Type Overview
specification described in Clause 5.

e Entity device type shall conform to specifications described in Clause 6.

e Functional device type shall conform to the specification defined in Clause 7.
5 Device Type Overview

IGRS device type can be divided into two types by concept. One type is the Entity Device Type;
the other is Functional Device Type. The Entity Device Type is used to indicate the physical form
of a device, such as PC, TV and so on. The Functional Device Type is used to indicate the
common functional characteristic of devices, for example, Media Server, Media Player, etc.

The identifiers of the Entity Device Type and Functional Device Type of IGRS devices shall
conform to the definition of device type identifier in ISO/IEC 14543-5-1.

The syntactic definition of the device type identifier is defined as follows:

<IGRSDeviceTypeURN>: :=urn:<IGRSNS>:<IGRSSingleType> | <IGRSTypeList>
{IGRSNS>: :=<IGRSNS>: :=IGRS:Device:DeviceType

When describing a single device type, the syntactic definition is:
<{IGRSDeviceTypeURN>: :=urn:<IGRSNS>:<IGRSSingleType>
<IGRSSingleType>::= <NAME>

When describing a multi-device type, the syntactic definition is:

<IGRSDeviceTypeURN>: :=urn:<IGRSNS>:<IGRSTypeList>
{IGRSTypeList>: :=<IGRSSingleType>*<{IGRSTypeVal>
ISO/IEC JTC1/SC25/WG1N1296.doc
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<IGRSTypeVal>: :=<ConnectionSign><IGRSSingleType>
<{NAME>: :=1*16<URN chars>
<URN chars>::=<{trans>
{trans>: :=<upper>|<lower>|<number> |<other>
<upper>:="A"|"B" | "C" | "D" | "E" | "F" | "G" [ "H" |"I" | "J" | "K" | "L" | "M" | "N" | "O" |
"PT"Q" | "R"|"S" | "T" | "UT VWX YT 2t
<lower>::= "a" | "b" | "c" | "d" | "e" | "F'| "g" | " ['F'|"}" | k" | "I'| "m" | "n" | "0" | P ['g" | "r" | "s"|

|Itll | llull | Ilvll | IIWII | IIXII |llyll | IIZII
<number>::= lloll | ll1|| | ll2|| | ll3|l | "4" | "5" | "6" | "7" |ll8|| | llgll
other>::=— | . |
{ConnectionSign>::=;
<URN chars> is case insensitive.

Every IGRS device should have one Entity Device Type and several Functional Device Types.

All device types related to the IGRS device shall be listed in the device type field of the device
online advertisement message. However, only relevant types are listed in the device type field of
device search and subscription messages.

When the both types are listed at the same time, the Entity Device Type shall be listed in front of
the Functional Device Type.

6 Entity Device Type

The Entity Device Type is used to indicate the physical form of IGRS devices, and every device
should have a unique Entity Device Type. The common Entity Device Types and the
corresponding device type identifiers are defined in this section (see Table 1).

Table 1 - Basic Entity Device Type List

Entity Device Type ldentifier
urn:IGRS:Device:DeviceType:PC IGRS PC

Field Explanation

urn:IGRS:Device:DeviceType:NoteBook

IGRS Notebook

urn:IGRS:Device:DeviceType:PDA

IGRS PDA

urn:IGRS:Device:DeviceType:DC

IGRS Digital Camera

urn:IGRS:Device:DeviceType:DV

DV, conforming to IGRS’s standards

urn:IGRS:Device:DeviceType:Mp3

IGRS MP3 Player

urn:IGRS:Device:DeviceType:Mp4

IGRS MP4 Player

urn:IGRS:Device:DeviceType:Mobilephone

IGRS Mobile Phone

urn:IGRS:Device:DeviceType:SetTopBox

IGRS Set-Top-Box

urn:IGRS:Device:DeviceType:TV

IGRS TV

urn:IGRS:Device:DeviceType:VCR

IGRS VCR

urn:IGRS:Device:DeviceType:DVDPIlayer

IGRS CD/DVD Player

urn:IGRS:Device:DeviceType:DMA

IGRS Media Adaptor

urn:IGRS:Device:DeviceType:NAS

IGRS Network Attached Storage (NAS)

urn:IGRS:Device:DeviceType :UnknownType

IGRS unknown device type

ISO/IEC JTC1/SC25/WG1N1296.doc
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7 Functional Device Type

7.1  Summary on Functional Device Type

The Functional Device Type identifies the functional form of IGRS devices. Every device can
have multiple Functional Device Types at the same time.

The Functional Device Type is defined by the sub-services and the mandatory interface set of
each sub-service.

This standard defines in details a series of basic Functional Device Types in the next few
sections. The descriptions include the related device type identifier, the sub-service set, the
mandatory interface set of each sub-service and the commonly used service invocation
procedure of the device type.

Table 2 defines a series of basic Functional Device Types.

Table 2 — Basic Functional Device Type List

Device Type Functional Device Type Identifier Field Explanation
Name
MediaServer urn:IGRS:Device:DeviceType:MediaServer Device that provides media content.

See section 7.2.1 for details.

MediaPlayer urn:IGRS:Device:DeviceType:MediaPlayer Device that plays media content. See
section 7.2.2 for details.

MediaRecorder urn:IGRS:Device:DeviceType:MediaRecorder Device that records media content and
uploads it to MediaServer. See
section 7.2.3 for details.

FileServer urn:IGRS:Device:DeviceType:FileServer Device that provide file content. See
section 7.2.4 for details.

7.2 Basic Functional Device Type

This section defines all of the basic functional devices listed above in details.

7.21 Media Server
7.211 Overview
MediaServer provides media content, and it includes CIS, CMS and optional MSTMS Services.

The functions of MS include:

a) Media content of MS provided to network can be browsed and searched by CTR, including
content format and supported transport protocol and so on;

b) Prepare for connection between MS and MP;
c) Media transport control (such as play, stop etc.);

d) Copy or move the media resource on other devices.

7.21.2 Device Type
The device type definition of the MediaServer is as follows:

urn:IGRS:Device:DeviceType:MediaServer

7.21.3 The Interaction Framework and Flow

AV interaction model can be divided into two types: “Pull” and “Push” mode, depending on where
the TransportManagement Service of media is located (MS or MP). In “Pull” mode, media

ISO/IEC JTC1/SC25/WG1N1296.doc
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TransportManagement Service is deployed in MP/MR. Media transport is managed by the sink
endpoint of media stream. In “Push” mode, media TransportManagement Service is deployed in
MS. Media transport is managed by the source endpoint of media stream.

In PULL mode, the interaction framework between Media Server and controller is as follows
(Figure 1):

Media Server Controller

< CIS::GetSortCapabilityList ()
Sort Capability >
< CIS::Browse()
Content >
/ MSCMS:: GetProtocollnfo ()
K Transport Protocol/ Media Format -

[ Select matchiphg transport ]

protocol and media format

(, CIS::ConvertMediaF ormat ()
\ If can be converted code before transport
—————— e e e e e . S e e e e >
CMS:: PrepareF orConnection ()
Connectionld
»-

: the device authentication| flow should be |
~ invocated to authenticate the device . J

¢ 1T DKM protec@d me To‘ﬁje—ct-fsﬁlgyeﬁT\l

4
| Accept the request of the media file |

|\transp0rt and transport the file in out -band |

I Complete media out -pand transport. If
other media file peeds play .

CMS::ReleaseConnection ()

Successful or not

7 )
\J

v \

Figure 1 - Interaction Flow between Media Server and Controller in PULL Mode
The interaction flow between Media Server and Controller in PULL mode is as follows:

ISO/IEC JTC1/SC25/WG1N1296.doc
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g)
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2007-10-10
Through IGRS service discovery mechanism, CTR discovers the service on the IGRS device,
including CIS, MediaServer CMS;

Retrieve the sorting capability supported by the CIS of MS: Invoke the
CIS::GetSortCapabilityList() interface of CIS. The return value is the sorting capability
supported by CIS. If the return value is “*”, it shall mean that CIS can sort all content
directory object attribute. If the return value is “DeviceName”, it shall mean only device name
can be sorted.

Search, browse and locate the content need to be transported and played: Invoke
CIS::Browse() to browse media content. The return values include media name, media
format, corresponding connection management ID of the media content object, etc.

Retrieve the transport protocol, control protocol and media format supported by MS: Based
on the returned CMS ID of the corresponding media item in step c), CTR invokes the
CMS::GetProtocolinfo() interface of CMS to get the transport protocol, control protocol,
media format supported by CMS and the available IP address list of MS.

Matching process managed by CTR: Match the transport protocol, control protocol and media
format supported by MS and other devices (MP).

(Optional) Media transcoding: CTR invokes the CIS::ConvertMediaFormat() of CIS on MS to
ask if the media content format can be transcoded. CIS on MS determines whether it can
transcode the media format, and return the response to CTR.

Configure MS: Invoke CMS::PrepareForConnection() of CMS on MediaServer to notify MS
that a connection based on selected transport protocol and media format will be established.
The CMS of MediaServer returns to CTR the connection ID.

(Optional) Authenticate Controller: if DRM protected media is played, then IGRS DRM device
authentication process shall be invoked to authenticate the Controller.

Initiate media transport: Media Server receives the transport request of media file then
initiates the out-of-band transport of media. A HTTP 404 error is returned if the output media
format does not match the actual MS capability.

Release the connection: When the session between them is terminated, CTR shall invoke
the CMS::ReleaseConnection() of MediaServer CMS to disconnect the connection.

ISO/IEC JTC1/SC25/WG1N1296.doc
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In PUSH mode, the interaction framework between Media Server and Controller is as follows

(Figure 2):
Media Server Controller
( CIS:: GetSortCapabilityList ()
Sort Capabilit
ort Capability >
CIS::Browse()
Content
..
/ MSCMS:: GetProtocollnfo ()
K Transport Protocol/ Media Format
..
Select matching transport
protocol and nmedia format
———— e e o
7 CIS::ConvertMediaF ormat ()
{ If can be converted code before
| T SLANSDOL o -
CMS::PrepareF orConnection ()
Connectionld ,
TransportInstancelD > - — I
( MSTMS::SetTransportURIList () :
Success or not > |
¢ Tf the DRM protected medja object 1s played ; |
: the device authenticatioj' flow should be 0 l
\ — — invocated to authenticdte the device .. _ _J |
MSTMS::Play() [ Media stream contfol call : seek, next, ] |
Suceess or not previous, s; D, pause etc. |
SR - |
Accept the transport request of media file and : |
|\ transpprt it in out -band ) |
¢~ Tall the service of] media present _\I |
| management to adjust|the brightness,
I I
N — — — contrast_and voélume ete. _ _ _J |
o —————— e —————— —_— |
| Complete media transport. If need |
I\ repeat media fransport ) l
/ CMS::ReleaseConnection ()
K Success or not
|
v v

Figure 2 - Interaction Flow between Media Server and Controller in PUSH Mode

Tthe interaction flow between Media Server and controller in PUSH mode is as follows:
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d)

g)

h)

2007-10-10
Through IGRS service discovery mechanism, CTR discovers the service on the MediaServer
device, including CIS, MediaServer CMS and MediaServer TMS;

Retrieve the sorting capability supported by the CIS of MS: Invoke the
CIS::GetSortCapabilityList() interface of CIS. The return value is the sorting capability
supported by CIS. If the return value is “*”, it shall mean that CIS can sort all content
directory object attribute. If the return value is “DeviceName”, it shall mean only device name
can be sorted.

Search, browse and locate the content need to be transported and played: Invoke
CIS::Browse() to browse media content. The return values include media name, media
format, corresponding connection management ID of the media content object, etc.

Retrieve the transport protocol, control protocol and media format supported by MS: Based
on the returned CMS ID of the corresponding media item in step c), CTR invokes the
CMS::GetProtocolinfo() interface of CMS to get the transport protocol, control protocol,
media format supported by CMS and the available IP address list of MS.

Matching process managed by CTR: Match the transport protocol, control protocol and media
format supported by MS and other devices (MP).

(Optional) Media transcoding: CTR invokes the CIS::ConvertMediaFormat() of CIS on MS to
ask if the media content format can be transcoded. CIS on MS determines whether it can
transcode the media format, and return the response to CTR.

Configure MS: Invoke CMS::PrepareForConnection() of CMS on MediaServer to notify MS
that a connection based on selected transport protocol and media format will be established.
The CMS of MediaServer returns to CTR the connection ID. Meanwhile, the CMS of
MediaServer returns a transport instance ID to CTR based on selected transport protocol.
This ID is used to stream control (i.e. play, stop, seek etc.) by CMS of MediaServer.

Select transport content: CTR invokes the MSTMS::SetTransportURIList() to identify the
content to be transported. The input media list is the transport protocol matched by the
controller, control protocol, media info acquired by the controller, the connection identifier
and the available IP address list returned from Media Player etc.

(Optional) Authenticate Controller: if DRM protected media is played, then IGRS DRM device
authentication process shall be invoked to authenticate the Controller.

Initiate media transport: Use MSTMS to invoke transport management (e.g. play, stop, seek
etc.). A HTTP 404 error is returned if the output media format does not match the actual MS
capability.

(Optional) Change the current playing media object on the playing list: Invoke the Next or
Previous interface of MSTMS to play the next media object specified by the play mode or the
previous played media object. Then continue to play the media objects in turn according to
the play mode.

Release the connection: When the session between them is terminated, CTR shall invoke the
CMS::ReleaseConnection() of MediaServer CMS to disconnect the connection.
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7.21.4 Sub-service and the Mandatory Interface Definitions

This section lists the sub-services of Media Server (Table 3), including required and optional

services, and their interface list (Table 4).

Table 3 — Sub-service List of Media Server

Service Name

Required
/Optional

Service Type

Field Explanation

Content Index
Service

Required

urn:IGRS:Service:Service
Type:Contentindex:1

CIS allows CTR to discover and list the media
content on MS so that CTR can retrieve the
content information, including the name,
creation date, size, format etc. of media
content. This information can be used by CTR
to determine whether these contents can be
played on MP. The content directory structure
supports nesting of sub-directory. See section
7.2 in Application Profile — AV Profile for
details.

Connection
Management
Service

Required

urn:IGRS:Service:Service
Type:
ConnectionManagement:
1

CMS is used to create and manage the
connection between MS and MP. MS can
support and manage several active
connections at any one time by CMS. See
section 7.3 in Application Profile — AV Profile
for details.

Transport
Management
Service

Optional

urn:IGRS:Service:Service
Type:MediaServerTransp
ortManagement:1

The optional MSTMS enables CTR to adjust
and control the media stream transport on
MS, such as play, pause, stop, seek etc. If
this service exists, it means that the “Push”
Mode is supported. Otherwise, it is not
supported. See section 7.4 in Application
Profile — AV Profile for details.
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Table 4 - Mandatory Interface List of Media Server Service
Service Name Mandatory Interface Field Explanation

Content Index GetSortCapabilityList Retrieve the sorting list supported by CIS on MS
Service

GetContentUpdateld Retrieve the value of content update ID of CIS on MS

Browse Return the browsed content directory object
Connection GetProtocollnfo Get the transport protocol supported by current device,
Management including transport control protocol name, network port,
Service content format, other protocol information and available

IP address list on the MS.
PrepareForConnection Get the Connectionld which is used to prepare and

instantiate media data for sending and receiving, and
Transportinstanceld which is used for media transport.

ReleaseConnection Notify device to disconnect the connection corresponding
to Connectionld and release resource.

GetActiveConnectionldList | Get current active connection ID list on MS or MP

Transport SetTransportURIList Set TransportURI variable. Specify the URI list of media
Management content object to be transported by MSTMS instance.
Service

GetTransportinfo Return the current transport state information of transport

service instance

Next Set the next media object in the media list to be played.
The selection mode is decided by the current media
playing mode.

Previous Set the current media object as the previous played
media object.

Stop Stop the current media object played by MSTMS. The
current position should be reset in some devices.

Play Play media object in media list in sequence with
specified playing mode (optional) and playing speed.
(The starting point is decided by Offset). Playing is
continued until the URI list on MS has been completely
played or other interfaces have been invoked, such as
stop etc. In addition, DRM transport should be
established before playing copyrighted media content.
The available content should include license and
encrypted media content corresponding to the playing
device. The encrypted media stream should be decrypted
by DRM tool on MS or MP.

Seek Find the target position specified by input parameter in
accordance to the input parameter Unit

GetPlayURIList Get MS URI list transported by specified transport
service instance.

GetAllMedialnfo Get the detailed content information of media URI list
transported by specified transport service instance.

GetCurrentMedialnfo Get media information transported by specified transport
service instance.

GetCurrentPlayMode Get the URI playing mode in the transport object list
controlled by specified transport service instance

7.2.2 Media Player
7.2.2.1 Overview

IGRS MediaPlayer is used to transport and play media, and it includes CMS, RMS and optional
MPTMS Services. CMS allows CTR to get media format and transport control protocol supported
by MP. Similar with MS, MP can support multiple connections simultaneously, and enable CTR to
discover the active connection instances and its attributes. MPTMS enables CTR to adjust and
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control the transport speed of media stream on MP. RMS gives CTR the ability to control the
media rendering, such as volume, contrast, brightness etc.

7.2.2.2 Device Type

The device type definition of the MediaPlayer is as follows:
urn:IGRS:Device:DeviceType:MediaPlayer

7.2.2.3 The Interaction Framework and Flow

AV interaction model can be divided into two types: “Pull” and “Push” mode, depending on where

the TransportManagement Service of media is located (MS or MP). In “Pull” mode, media

TransportManagement Service is deployed in MP/MR. Media transport is managed by the sink

endpoint of media stream. In “Push” mode, media TransportManagement Service is deployed in
MS. Media transport is managed by the source endpoint of media stream.
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In PULL mode, the interaction framework between Media Player and Controller is as follows

(Figure 3):

Controller

Media Player

CMS:: GetProtocollnfo ()

et

Transport Protocol/ Media Format>

[ Select match

protocol and

ng transport ]

media format

CMS:: PrepareForConnection ()

Connectionld, TransportInstanceld , ResId /

. I Complete media t
if other medi

P ————— s ————— —

| Send the transport request of media )

- D TaD oD T *
] MPTMS::SetTransportURIList() \
| Successful or not
' In o
: ¢ “If the DRM protectdd media object is played ,

: the device authenication flow should be 0
I\ _ _ invocated to authenticate the deyice . _ _J
|
|
l Call the stream control, such as seek, MPTMS::Play() \
' next, previ< us, stop, pause etc. Successful or not /
|
|
|

| file and receive media in out -band
| -
|
|
Call RMS::interf
i a inferface_name() \
Successful or not

: - -

CMS::ReleaseConnection ()

Successful or not

~
]

Figure 3 - Interaction Flow between Media Player and Controller in PULL Mode

The interaction flow between Media Player and Controller in PULL mode is as follows:

a) Through IGRS service discovery mechanism, CTR discovers the service on the MediaPlayer
device, including MediaPlayer CMS, TMS and RMS;

b) Retrieve the transport protocol, control protocol and media format supported by MP: CTR
invokes the CMS::GetProtocolinfo() interface of CMS to get the transport protocol, control
protocol, media format supported by CMS. If multiple CMSs exist on the device, then CTR
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should invoke CMS::GetProtocollnfo interfaces of each CMS to get transport protocol, control
protocol and media format supported by each of these CMSs.

Matching process managed by CTR: Match the transport protocol, control protocol and media
format supported by MS and other devices (MP).

Configure MP: Invoke CMS::PrepareForConnection() of CMS on MediaPlayer to notify MP
that a connection based on selected transport protocol and media format will be established.
The CMS of Player returns to CTR the connection ID. Meanwhile, the CMS of MediaPlayer
returns a transport instance ID to CTR based on selected transport protocol. This ID is used
to stream control (i.e. play, stop, seek etc.) by CMS of MediaPlayer. In addition, CMS of
MediaPlayer returns a rendering management ID to CTR for control. When the
CMS::PrepareForConnection() of CMS on MediaPlayer is invoked, with the available IP
address list returned by CMS::GetProtocolinfo() of MS as input, the output is the IP address
list that can be connected.

Select transport content: CTR invokes the MPTMS::SetTransportURIList() to identify the
content to be transported, which is located in the available IP address list from step d).

(Optional) Authenticate Controller: if DRM protected media is played, then IGRS DRM device
authentication process shall be invoked to authenticate the Controller.

Initiate media transport: Use MPTMS to invoke transport management (e.g. play, stop, seek
etc.).

(Optional) Change the rendering characteristic of media object: Invoke RMS of MP to adjust
the rendering characteristic (e.g. brightness, contrast, volume, mute etc.)

(Optional) Change the current playing media object on the playing list: Invoke the Next or
Previous interface of MPTMS to play the next media object specified by the play mode or the
previous played media object. Then continue to play the media objects in turn according to
the play mode.

Release the connection: When the session between them is terminated, CTR shall invoke the
CMS::ReleaseConnection() of MediaPlayer CMS to disconnect the connection.
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In PUSH mode, the interaction framework between Media Player and CTR is as follows (Figure
4):

Controller Media Player

CMS::GetProtocollnfo ()

Transport Protocol

[ Select maltching transport ]
protocol pnd media format

CMS::PrepareF orConnection ()
Connectionld , ResId

N4

|
|
|
|
|

¢ T e DRM protfeied media objeeTs playad —
the device authentication flow should be |
~ invocated toJauthenticate the device . J

pm——————————— e ——— —_
| Send the transport request ofjmedia file

1 and receive media in out |-band. )
~

RMS::Interface _name()
Successful or not

{ Media transport pompletes . If it need |

\o—_Playotigrmediafile. )

CMS::ReleaseConnection ()

Successful or not

Figure 4 - Interaction Flow between Media Player and CTR in PUSH Mode

The interaction flow between Media Player and CTR in PUSH mode is as follows:

a) Through IGRS service discovery mechanism, CTR discovers the service on the MediaPlayer
device, including MediaPlayer TMS and RMS;

b) Retrieve the transport protocol, control protocol and media format supported by MP: CTR
invokes the CMS::GetProtocolinfo() interface of CMS to get the transport protocol, control
protocol, media format supported by CMS. If multiple CMSs exist on the device, then CTR
should invoke CMS::GetProtocolinfo interfaces of each CMS to get transport protocol, control
protocol and media format supported by each of these CMSs.

c) Matching process managed by CTR: Match the transport protocol, control protocol and media
format supported by MS and other devices (MP, MR).

d) Configure MP: Invoke CMS::PrepareForConnection() of CMS on MediaPlayer to notify MP
that a connection based on selected transport protocol and media format will be established.
The CMS of Player returns to CTR the connection ID. In addition, CMS of MediaPlayer
returns a rendering management ID to CTR for control. When the
CMS::PrepareForConnection() of CMS on MediaPlayer is invoked, with the available IP
address list returned by CMS::GetProtocolinfo() of MS as input, the output is the IP address
list that can be connected.
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(Optional) Authenticate Controller: if DRM protected media is played, then IGRS DRM device

authentication process shall be invoked to authenticate the Controller.

Initiate media transport: Use MPTMS to invoke transport management;

(Optional) Change the rendering characteristic of media object: Invoke RMS of MP to adjust

the rendering characteristic (e.g. brightness, contrast, volume, mute etc.)

Release the connection: When the session between them is terminated, CTR shall invoke the

CMS::ReleaseConnection() of MediaPlayer CMS to disconnect the connection.

services, and their interface list (Table 6).

Sub-service and the Mandatory Interface Definitions

Table 5 — Sub-service List of Media Player

Service Required Service Type Field Explanation
Name .
/Optional

Connection Required urn:IGRS:Service:ServiceT CMS is used to create and manage the

Management ype: connection between MS and MP. MS can

Service ConnectionManagement:1 support and manage several active
connections at any one time by CMS. See
section8.2 in Application Profile — AV Profile
for details.

Transport Optional urn:IGRS:Service:ServiceT | The optional MPTMS service enables CTR to

Management ype:MediaPlayerTransport adjust and control the transport of media

Service Management:1 stream on MP, such as play, pause, stop,
seek etc. If this service exists, it means that
the “Pull” Mode is supported. Otherwise, it is
not supported. See section 8.3 in Application
Profile — AV Profile for details.

Rendering Required urn:IGRS:Service:ServiceT | RenderingManagement Service allows CTR to

Management ype:RenderingManagement | control media playing, such as volume,

Service 1 contrast, brightness etc. Multiple active
instances of rendering control can be
supported, such as the “picture-in-picture”
function in TV. New RMS instance is created
by PrepareForConnection of CMS on MP.
This service is only provided by MP. See
section 8.4 in Application Profile — AV Profile
for details.
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453 Table 6 - Mandatory Interface List of Media Player
Service Name Mandatory Interface Field Description
Connection GetProtocollnfo Get the transport protocol supported by current device,
Management including transport control protocol name, network port,
Service content format, other protocol information and available
IP address list on the MS.
PrepareForConnection Get the Connectionld which is used to prepare and

instantiate media data for sending and receiving, and
Transportinstanceld which is used for media transport.

ReleaseConnection Notify device to disconnect the connection corresponding
to Connectionld and release resource.

GetActiveConnectionldList | Get current active connection ID list on MS or MP.

Transport SetTransportURIList Set TransportURI variable. Specify the URI list of media
Management content object to be transport by MPTMS instance.
Service

GetTransportinfo Get current transport state information of transport

service instance.

Play Play media object in media list in sequence with
specified playing mode (optional) and playing speed.
(The starting point is decided by Offset). Playing is
continued until the URI list on MS has been completely
played or other interfaces have been invoked, such as
stop etc. In addition, DRM transport should be
established before playing copyrighted media content.
The available content should include license and
encrypted media content corresponding to the playing
device. The encrypted media stream should be decrypted
by DRM tool on MS or MP.

Next Set the next media object in the media list to be played.
The selection mode is decided by the current media
playing mode.

Previous Set the current media object as the previous played
media object.

Stop Stop the current media object played by MPTMS. The
current position should be reset in some devices.

Seek Find the target position specified by input parameter in
accordance to the input parameter Unit

GetPlayURIList Get MS URI list transported by appointed transport
service instance.

GetAllMedialnfo Get the detailed content information of media URI list
transported by specified transport service instance.

GetCurrentMedialnfo Get media information transported by specified transport
service instance.
GetCurrentPlayMode Get the URI playing mode in the transport object list
controlled by specified transport service instance
Rendering ListPresets Get current rendering control state variable list
Management - -
Service SelectPresets Recover rendering control state variable to preset value

454
455 7.2.3 Media Recorder

456  7.2.31 Overview
457 MR transports the recorded of media stream to MS. Its configuration is similar to that of MP in

458 that both ConnectionManagement Service and MediaPlayerTransportManagement Service are
459 provided.
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7.2.3.2 Device Type

The device type definition of the MediaRecorder is as follows:
urn:IGRS:Device:DeviceType:MediaRecorder

7.2.3.3 The Interaction Framework and Flow

CTR controls the interaction between Media Recorder and Media Server to enable Media
Recorder to record specified media file and upload it to Media Server.

The interaction between Media Recorder and CTR is as follows (Figure 5):

Media
Recorder

Controller

CMS::GetProtocollnfo ()

Transport Protocol

Select majtching transport
protocol bnd media format

CMS::PrepareF orConnection ()
Connectionld , ResId

N

| S N —_

] : CTR calls CIS ::(reateObject () on Media |

[ T Server tofcreate a object . )

|

] MPTMS:: SetTransporURIList()

' P Successful or not

|

|

| MSTMS::Record()

| P Successful or not

' _______________ [ ot I
| ( Media transport fompletes . If it need\l | Transport the recorded mddia file in :
| ___payohgrmedafie. ) L______ wrnd o )
|

CMS::ReleaseConnection ()

Successful or not

Figure 5 - Interaction Flow between Media Recorder and CTR

The interaction flow between Media Recorder and CTR is as follows:

a) Through IGRS service discovery mechanism, CTR discovers the service on the
MediaRecorder device, including MP CMS, TMS and RMS;

b) Retrieve the transport protocol, control protocol and media format supported by MR: CTR
invokes the CMS::GetProtocolinfo() interface of CMS to get the transport protocol, control
protocol, media format supported by CMS. If multiple CMSs exist on the device, then CTR
should invoke CMS::GetProtocollnfo interfaces of each CMS to get transport protocol, control
protocol and media format supported by each of these CMSs.
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Matching process managed by CTR: Match the transport protocol, control protocol and media
format supported by MS and other devices (MR).

Configure MR: Invoke CMS::PrepareForConnection() of CMS on MediaRecorder to notify MR
that a connection based on selected transport protocol and media format will be established.
The CMS of Recorder returns to CTR the connection ID. When the
CMS::PrepareForConnection() of CMS on MediaRecorder is invoked, with the available IP
address list returned by CMS::GetProtocolinfo() of MS as input, the output is the IP address
list that can be connected.

Select transport content: CTR invokes the MPTMS::SetTransportURIList() to identify the
content to be transported, which is located in the available IP address list from step d).

Record: CTR invokes MPTMS::Record() of Media Recorder to record the media;
Initiate media transport: Use MPTMS to upload the recorded media content to Media Server;

Release the connection: When the session between them is terminated, CTR shall invoke the
CMS::ReleaseConnection() of MediaRecorder to disconnect the connection.

7.2.3.4 Sub-service and the Mandatory Interface Definitions

This section lists the sub-services of Media Recorder (Table 7), including required and optional
services, and their interface list (Table 8).

Table 7 — Sub-service List of Media Recorder

Service Name Required Service Type Field Explanation
IOptional

Connection Required urn:IGRS:Service:Servic | CMS is used to create and manage the
Management eType: connection between MS and MP. MS can support
Service ConnectionManagement | and manage several active connections at any

1 one time by CMS. See section 8.2 in Application

Profile — AV Profile for details.

Transport Optional urn:IGRS:Service:Servic | The optional MPTMS service enables CTR to
Management eType:MediaPlayerTran adjust and control the transport of media stream
Service sportManagement:1 on MP, such as play, pause, stop, seek etc. If this

service exists, it means that the “Pull” Mode is
supported. Otherwise, it is not supported. See
section 8.3 in Application Profile — AV Profile for
details.
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Table 8 - Mandatory Interface List of Media Recorder
Service Name Mandatory Interface Field Explanation
Connection GetProtocollnfo Get the transport protocol supported by current device,
Management including transport control protocol name, network port,
Service content format, other protocol information and available
IP address list on the MS.

PrepareForConnection Get the Connectionld which is used to prepare and
instantiate media data for sending and receiving, and
Transportinstanceld which is used for media transport.

ReleaseConnection Notify device to disconnect the connection corresponding
to Connectionld and release resource.

GetActiveConnectionldList | Get current active connection ID list on MS or MP.

Media Player SetTransportURIList Set TransportURI variable. Specify the URI list of media

Transport content object to be transport by MPTMS instance.

Management - -

Service GetTransportinfo Get current transport state information of transport
service instance.

GetCurrentMedialnfo Get media information transported by specified transport
service instance.

Record Record in real-Time of the media stream on the specified
media transport instance between MP and MS, and save
the recording in a newly created media object on MS
uploaded from MP.

PauseRecord Pause media content that is being recorded by MPTMS
instance.

ResumeRecord Continue to record media content managed by MPTMS
instance.

StopRecord Stop recording the media content by MPTMS instance.

7.2.4 File Server
7.2.41 Overview

FileServer is the device that provides file content, and it includes FileAccessManagement

Service (FAMS) and FileConnectionManagement Service (FCMS).

The functions of FileServer include:

a) Based on the authentication information provided by FileClient,

FileServer

assigns

corresponding authentication key to FileClient (recommended validity only during the
session). This key is matched with FileClient access right such that the key can be used as

the identifier for subsequent file access by the FileClient;
b) Provide to the network with the file/directory that can be browsed or searched by Fi
c) Support simple management of file/directory in shared directory on FileServer.
d) Manage the uploading/downloading of file/directory;
e) Support FileServer file/directory update event subscription;

f) Support service update event subscription.

7.2.4.2
The device type definition of the FileServer is as follows:

Device Type

urn:IGRS:Device:DeviceType:FileServer

7.2.4.3 The Interaction Framework and Flow

Through invoking the corresponding interfaces, FileServer and FileClient can

functions such as file upload/download etc.
ISO/IEC JTC1/SC25/WG1N1296.doc
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The interaction framework between FileServer and FileClient is as follows (Figure 6):
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File Client

Figure 6 - Interaction Flow between FileServer and FileClient

The interaction flow between FileServer and FileClient is as follows:
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complete interaction flow, the applicable interfaces include all required interfaces of

FileAccessManagement Service and FileConnectionManagement Service on FileServer and any
optional interfaces except those relate to subscription. FileClient can perform management
operations on shared files and directories, such as copy, move, delete, modify attributes, etc, or
upload file to FileServer, in addition to browse, search, download shared file and directory, or
retrieve attributes of shared file and directory.

In
a)

b)

d)

complete interaction flow, the invocation process of IGRS service interfaces between
FileClient and FileServer is described as follows:

IGRS service discovery: Through IGRS service discovery mechanism, FileClient discovers
FileAccessManagement Service and FileConnectionManagement Service on FileServer;

Retrieve access right: FileClient retrieves authentication key to get access right to shared file
on FileServer  through invoking FAMS::GetAuthenticationKey() interface of
FileAccessManagement Service on FileServer. FileClient can use any combination
information of DevicelD/DeviceName, UserName/Password, and Third-party authentication
mode of the local device, to retrieve authentication key from FileServer;

Browse and search shared file/directory on FileServer:

1) Retrieve sorting and searching capability of FileServer: FileClient can retrieve shared
file/directory sorting capability of FileServer through invoking FAMS::GetSortCapability()
interface of FileAccessManagement Service on FileServer. For example, it can sort
according to file names or time of modification. It can also retrieve shared file/directory
searching capability of FileServer through invoking FAMS::GetSearchCapability ()
interface of FileAccessManagement Service on FileServer. For example, it can search
according to file names or time of modification;

2) Retrieve or set browsing filter of shared file/directory: FileClient can retrieve or set
browsing file of shared file/directory through invoking FAMS::GetBrowseFilter() or
FAMS::SetBrowseFilter() interface of FileAccessManagement Service on FileServer;

3) Browse or search shared file/directory on FileServer: FileClient can browse all files and
sub-directory information in any specified shared directory through invoking
FAMS::Browse() interface of FileAccessManagement Service on FileServer; It can also
search shared file/directory according to designated criteria through invoking
FAMS::Search() interface of FileAccessManagement Service on FileServer;

4) Retrieve or set attributes of shared file/directory: FileClient can retrieve attributes of
specified shared file/directory through invoking FAMS::GetAttribute() interface of
FileAccessManagement Service on FileServer. It can also set attributes of specified
shared file/directory  through invoking FAMS::SetAttribute() interface of
FileAccessManagement Service on FileServer;

Manage shared file/directory: FileClient can create new shared file/directory in specified
shared directory on FileServer through invoking FAMS::New() interface of
FileAccessManagement Service on FileServer; or delete shared file/directory on FileServer,
through invoking FAMS::Delete() interface of FileAccessManagement Service; or copy a
shared file/directory on FileServer to a specified shared directory through invoking
FAMS::Copy() interface of FileAccessManagement Service; or move a shared file/directory to
specified shared directory through invoking FAMS::Move() interface of
FileAccessManagement Service;

Setup Connection with FileServer

1) Retrieve transport protocols supported by FileServer: FileClient retrieves transport
protocols supported by FileServer, through invoking FCMS::GetProtocollnfo() interface of
FileConnectionManagement Service on FileServer;

2) Select matching transport protocols: Using retrieved transport protocols supported by
FileServer according to 1) in step e), FileClient selects matching transport protocols
supported by the device;

3) Connection preparation: FileClient notifies FileServer to prepare for connection setup, and
retrieve connection identifier for connection management to use in subsequent interaction
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process through invoking FCMS::PrepareforConnection() interface of
FileConnectionManagement Service in FileServer;

f) Download shared file/directory from FileServer or upload shared file/directory to FileServer:
FileClient can setup the downloading of shared file/directory, and retrieve the URI list of
shared file/directory to be downloaded through invoking FAMS::PrepareforDownload()
interface of FileAccessManagement Service on FileServer; or setup file/directory uploading of
shared directory, and retrieve the URI of the shared directory through invoking
FAMS::PrepareforUpload() interface of FileAccessManagement Service;

g) File transport: FileClient and FileServer use out-of-band transport protocols and the URI
retrieved in step f) to download shared files from FileServer or upload client file to the
designated shared directory on FileServer. After the transporting of the specified file is
completed, it returns to step f) if required,;

h) Close connection and release resource: When the file transport has been completed,
FileClient notifies FileServer to close the connection between them and release the resource
through invoking FCMS::ReleaseConnection() interface of FileConnectionManagement
Service on FileServer.

7.24.4 Sub-service and the Mandatory Interface Definitions

This section lists the sub-services of File Server (Table 9), including required and optional
services, and their interface list (Table 10).

Table 9 — Sub-service List of File Server

Service Name Required Service Type Field Explanation
/Optional
File Access Required urn:IGRS:Service:Service | FileAccessManagement Service provides the
Management Type:FileAccessManage following functions to FileClient:
Service ment:1

a) Provide authentication for FileClient, and
thus give corresponding file access right to
FileClient;

b) Allow FileClient to retrieve
sorting/searching capability supported by
FileServer;

c) Allow FileClient to browse content directory
in the network provided by FileServer;

d) Allow FileClient to search specified
file/directory;

e) Allow FileClient to retrieve and modify
attributes of file/directory;

f) Allow FileClient to retrieve and set
browsing filter;

g) Allow FileClient to subscribe to
file/directory object update event;

h) Allow FileClient to subscribe to
FileAccessManagement Service update
event;

i) Support FileClient to upload and download
the specified file/directory.

See section 7.2 in Application Profile — File
Profile for details.

File requisite urn:IGRS:Service:Service | FileConnectionManagement Service is used
Connection Type:FileConnectionMan to create and manage the connection
Management agement:1 between FileServer and FileClient. FileServer
Service can support and manage multiple active

connections at any one time through
FileConnectionManagement Service. See
section 7.3 in Application Profile — File Profile
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for details.

Table 10 - Mandatory Interface List of File Server

Service Name

Mandatory Interface

Field Explanation

File Access
Management
Service

GetAuthenticationKey

Retrieve assigned authentication key of FileServer based
on the authentication information. The authentication key
specifies the access rights of FileClient. The
authentication key is recommended to be only in effect
during a session. During the subsequent service
invocations by FileClient, the authentication key is
required to be used as the input parameter.

GetSortCapability

Retrieve file/directory sorting capability supported by
FileAccessManagement Service on FileServer such that
FileClient can use the file/directory attribute set as the
sorting rule, such as name, time of creation, etc.

Browse

Return to the lower level file/directory list of the specified
directory on FileServer, and get back the basic attributes
of each object.

GetAttribute

Retrieve attribute set of the specified file/directory object
on FileServer.

PrepareforDownload

Prepare for file download, and pre-detect the feasibility
of the file/ directory download. If download is allowed by
FileServer, then the URI of the source to be transported
shall be returned to the client, so that the FileClient
application can download the file/directory through out-
of-band data transport; or else corresponding error codes
shall be returned.

File Connection
Management
Service

GetProtocolinfo

Retrieve the transport protocol supported by FileServer,
including the transport control protocol name, network
port, the content format and other protocol information,
as well as the valid IP address list of FileServer.

PrepareforConnection

Retrieve the Connectionld used to send and receive
data.

ReleaseConnection

Notify the device to close the connection corresponding
to the Connectionld, and release resource.

GetActiveConnectionldList

Retrieve the current active connection identifier list on
FileServer.
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