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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
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ernmental and non-governmental, in liaison with ISO and IEC, also take partjin
k. In the field of information technology, ISO and IEC have established a jointtechn
hmittee, ISO/IEC JTC 1.

procedures used to develop this document and those intended ‘for its furt

the
cal

her

ntenance are described in the ISO/IEC Directives, Part 1. In particular the different
roval criteria needed for the different types of document should be noted. This
ument was drafted in accordance with the editorial rules of the ISO/IEC Directiyes,

t 2 (see http://www.iso.org/directives).

ention is drawn to the possibility that some of the elemients of this document may be

subject of patent rights. ISO and IEC shall not be held’¥esponsible for identifying
1l such patent rights. Details of any patent rights identified during the developmen
document will be in the Introduction and/or ©n the ISO list of patent declarati
cived (see www.iso.org/patents).
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an explanation on the voluntary mature of Standard, the meaning of the ISO spedific
ms and expressions related to cohformity assessment, as well as information abjput

's adherence to the WTO principles in the Technical Barriers to Trade (TBT) see

following URL: Foreword - Supplementary information
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cedure, by joint ¢echnical committee ISO/IEC JTC 1, Information technology,
allel with its approval by national bodies of ISO and IEC.
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list of all currently available parts of ISO/IEC 29341 series, under the general tjitle

rmation technology — UPnP Device Architecture, can be found on the ISO web site.
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Introduction

ISO and IEC draw attention to the fact that it is claimed that compliance with this document may
involve the use of patents as indicated below.

ISO and IEC take no position concerning the evidence, validity and scope of these patent rights. The
holders of -these patent rights have assured ISO and IEC that they are willing to negotiate licenses
under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In
this[respect, the statements of the holders of these patent rights are registered with TSO and TEC,

Intgl Corporation has informed IEC and ISO that it has patent applications or granted\patenits.
Infgrmation may be obtained from:

Intgl Corporation

Standards Licensing Department
5200 NE Elam Young Parkway
MS} JFS-98

USA — Hillsboro, Oregon 97124

Midrosoft Corporation has informed IEC and ISO that it has_patent applications or grarfted
patents as listed below:

6101499 / US; 6687755 / US; 6910068 / US; 7130895+ US; 6725281 / US; 7089307 / US;
7049312 / US; 10/783 524 /US

Infgrmation may be obtained from:

Migrosoft Corporation
On¢ Microsoft Way
USA — Redmond WA 98052

Philips International B.V. has informed IEC and ISO that it has patent applications or granted
patgents.

Infgrmation may be obtained\from:

Philips International B.\., = IP&S

High Tech campus, puilding 44 3A21

NL |- 5656 Eindhoven

NXP B.V. (Nk)phas informed IEC and ISO that it has patent applications or granted patents

Infgrmatiensmay be obtained from:

NXP-B.Y. (NL)
HighTechtampus 60
NL — 5656 AG Eindhoven

Matsushita Electric Industrial Co. Ltd. has informed IEC and ISO that it has patent
applications or granted patents.

Information may be obtained from:
Matsushita Electric Industrial Co. Ltd.

1-3-7 Shiromi, Chuoh-ku
JP — Osaka 540-6139
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Hewlett Packard Company has informed IEC and ISO that it has patent applications or
granted patents as listed below:

5956 487 / US; 6 170 007 / US; 6 139 177 / US; 6 529 936 / US; 6 470 339 / US; 6 571 388 /

us;

6 205 466 / US

Information may be obtained from:

Hewlett Packard Company
1501 Page Mill Road
USA - Palo Alto, CA 94304
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hted patents.

rmation may be obtained from:

Digjtal Media Business, Samsung Electronics Co. Ltd.

414
KR

Maetan-3 Dong, Yeongtang-Gu,
— Suwon City 443-742

Huawei Technologies Co., Ltd. has informed |IEC and ISO that it(has patent applications

gra

Infq

hted patents.

rmation may be obtained from:

Huawei Technologies Co., Ltd.

Adr
She

hinistration Building, Bantian Longgang District
nzhen — China 518129

Qualcomm Incorporated has informed IEC and SO that it has patent applications or gran
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bnts.

rmation may be obtained from:

Qualcomm Incorporated
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Sar

Tel
pat

Infq
Tel
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Cis

5 Morehouse Drive
Diego, CA — USA 92121

bcom ltalia S.p.A.has informed IEC and ISO that it has patent applications or granted
ENts.

rmation may bg ebtained from:
pcom ltalia . S:p.A.

Reiss Remoli, 274
n - Italy-40148

co.8ystems informed IEC and ISO that it has patent applications or granted patents.

Information may be obtained from:

Cisco Systems, Inc.
170 West Tasman Drive
San Jose, CA — USA 95134

or

or

ted

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights other than those identified above. ISO and IEC shall not be held responsible for
identifying any or all such patent rights.
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Original UPnP Document

Reference may be made in this document to original UPnP documents. These references are
retained in order to maintain consistency between the specifications as published by ISO/IEC
and by UPnP Implementers Corporation and later by UPnP Forum. The following table
indicates the original UPnP document titles and the corresponding part of ISO/IEC 29341:

UPNP Document Title
UPNP Device Architecture 1.0
UPNP Device Architecture Version 1.0

ISO/IEC 29341 Part
ISO/IEC 29341-1:2008
ISO/IEC 29341-1:2011

URnP Device Architecture 1.1

URnP Device Architecture 2.0

URnP Basic:1 Device

URPNnP AV Architecture:1

URnP AV Architecture:1

URNnP AVTransport:1 Service

URPnP ConnectionManager:1 Service
URnP ContentDirectory:1 Service
URNnP RenderingControl:1 Service
URPnP MediaRenderer:1 Device

URPnP MediaRenderer:2 Device

URnP MediaServer:1 Device

URNnP AVTransport:2 Service

URnP AVTransport:2 Service

URNnP ConnectionManager:2 Service
URPnP ConnectionManager:2 Service
URnP ContentDirectory:2 Service
URNnP RenderingControl:2 Service
URNnP RenderingControl:2 Service
URNnP ScheduledRecording:1

URNnP ScheduledRecording;2

URPnP MediaRenderer:2 Device

URPnP MediaServer:2.Device

URnP AV Datastructure Template:1
URPnP AV Datastructure Template:1
URNnP DigitalSecurityCamera:1 Device
URNnP DigitalSecurityCameraMotionlmage:1 Service
URnP, DigitalSecurityCameraSettings:1 Service

ISO/IEC 29341-1-1:2011
ISO/IEC 29341-1-2
ISO/IEC 29341-2

ISO/IEC 29341-3-1:2008
ISO/IEC 29341-3-1:2011
ISO/IEC 29341-3-10
ISO/IEC 29341-3-11
ISO/IEC29341-3-12
ISO/IEC 29341-3-13
ISONEC 29341-3-2
ISO/IEC 29341-3-2:2011
ISO/IEC 29341-3-3
ISO/IEC 29341-4-10:2008
ISO/IEC 29341-4-10:2011
ISO/IEC 29341-4-11:2008
ISO/IEC 29341-4-11:2011
ISO/IEC 29341-4-12
ISO/IEC 29341-4-13:2008
ISO/IEC 29341-4-13:2011
ISO/IEC 29341-4-14
ISO/IEC 29341-4-14:2011
ISO/IEC 29341-4-2
ISO/IEC 29341-4-3
ISO/IEC 29341-4-4:2008
ISO/IEC 29341-4-4:2011
ISO/IEC 29341-5-1
ISO/IEC 29341-5-10
ISO/IEC 29341-5-11

URrPR-DigitalSesurityCameraStillmaget-Servico————1SOAEC 20344512

UPnP HVAC_System:1 Device

UPNP ControlValve:1 Service

UPnP HVAC_FanOperatingMode:1 Service
UPnP FanSpeed:1 Service

UPnP HouseStatus:1 Service

UPnP HVAC_SetpointSchedule:1 Service
UPNP TemperatureSensor:1 Service

UPnP TemperatureSetpoint:1 Service

UPnP HVAC_UserOperatingMode:1 Service
UPnP HVAC_ZoneThermostat:1 Device

© ISO/IEC 2017 — All rights reserved

ISO/IEC 29341-6-1

ISO/IEC 29341-6-10
ISO/IEC 29341-6-11
ISO/IEC 29341-6-12
ISO/IEC 29341-6-13
ISO/IEC 29341-6-14
ISO/IEC 29341-6-15
ISO/IEC 29341-6-16
ISO/IEC 29341-6-17
ISO/IEC 29341-6-2
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UPnP BinaryLight:1 Device

UPNnP Dimming:1 Service

UPNnP SwitchPower:1 Service

UPnP DimmableLight:1 Device

UPnNP InternetGatewayDevice:1 Device
UPnP LANHostConfigManagement:1 Service
UPnP Layer3Forwarding:1 Service

UPNP LinkAuthentication:1 Service

ISO/IEC 29341-7-1
ISO/IEC 29341-7-10
ISO/IEC 29341-7-11
ISO/IEC 29341-7-2
ISO/IEC 29341-8-1
ISO/IEC 29341-8-10
ISO/IEC 29341-8-11
ISO/IEC 29341-8-12

URnPRadiusClient t—Service

URPnP WANCableLinkConfig:1 Service
URPnP WANCommonlinterfaceConfig:1 Service
URPnP WANDSLLinkConfig:1 Service
URPnP WANEthernetLinkConfig:1 Service
URnP WANIPConnection:1 Service
URPnP WANPOTSLIinkConfig:1 Service
URnP LANDevice:1 Device

URPnP WANPPPConnection:1 Service
URPnP WLANConfiguration:1 Service
URPnP WANDevice:1 Device

URPnP WANConnectionDevice:1 Device
URPNP WLANAccessPointDevice:1 Device
URnP Printer:1 Device

URNnP ExternalActivity:1 Service

URPNnP Feeder:1.0 Service

URnP PrintBasic:1 Service

URNnP Scan:1 Service

URPnP Scanner:1.0 Device

URPNP QoS Architecture:1.0

URNnP QosDevice:1 Service

URPnP QosManager:1 Service

URPNnP QosPolicyHolder: 1\Service

URNnP QoS Architeeture:2

URNnP QosDevice:2 Service

URPnP QosManager:2 Service

UPNnP QosPelicyHolder:2 Service

URPNP QOS v2 Schema Files
URnRP*RemoteUIClientDevice:1 Device

ISONEC 2934 1=8-13
ISO/IEC 29341-8-14
ISO/IEC 29341-8-15
ISO/IEC 29341-8-16
ISO/IEC 29341-8-17
ISO/IEC 2934148-18
ISO/IEC 2934.1-8-19
ISO/IEC-29341-8-2
ISO/IEC 29341-8-20
ISO/IEC 29341-8-21
ISO/IEC 29341-8-3
ISO/IEC 29341-8-4
ISO/IEC 29341-8-5
ISO/IEC 29341-9-1
ISO/IEC 29341-9-10
ISO/IEC 29341-9-11
ISO/IEC 29341-9-12
ISO/IEC 29341-9-13
ISO/IEC 29341-9-2
ISO/IEC 29341-10-1
ISO/IEC 29341-10-10
ISO/IEC 29341-10-11
ISO/IEC 29341-10-12
ISO/IEC 29341-11-1
ISO/IEC 29341-11-10
ISO/IEC 29341-11-11
ISO/IEC 29341-11-12
ISO/IEC 29341-11-2
ISO/IEC 29341-12-1

UPnP RemoteUIClient:1 Service

UPnP RemoteUIServer:1 Service
UPnP RemoteUIServerDevice:1 Device
UPnP DeviceSecurity:1 Service

UPNP SecurityConsole:1 Service
UPNP ContentDirectory:3 Service
UPnP MediaServer:3 Device

UPNnP ContentSync:1

UPNP Low Power Architecture:1

UPNnP LowPowerProxy:1 Service

viii

ISO/IEC 29341-12-10
ISO/IEC 29341-12-11
ISO/IEC 29341-12-2
ISO/IEC 29341-13-10
ISO/IEC 29341-13-11
ISO/IEC 29341-14-12:2011
ISO/IEC 29341-14-3:2011
ISO/IEC 29341-15-10:2011
ISO/IEC 29341-16-1:2011
ISO/IEC 29341-16-10:2011
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URNnP ContentDirectory:4 Device
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URPnP AV Datastructure Template:1
URNnP InternetGatewayDevice:2 Device
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URPnP WANIPv6FirewallControl:1, Service
URNnP WANConnectionDevice:2-Service
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1 Scope

This document defines the layout of the AV Datastructure Template (AVDT) XML document.
An AVDT document describes the format requirements and restrictions of various data
structures used within the UPnP AV specifications. Although these data structures are defined
very precisely in the appropriate service specification, in most cases, each data structure
definition allows for a certain degree of variation in order to accommodate differences
between individual devices.

The purpose of an AVDT document is to enable each device to describe (at run-time) its
particular variation of these AV data structures. AVDT documents allow users of AV data
stryctures (e.g. UPnP control points) to reduce the number of instances of thosej data
stryctures that comply with the service specification but are not compatible with the devig¢e’s
parficular capabilities. The ultimate goal of an AVDT document is to reduce those efror
conditions that are caused by control points creating instances of a data structurethat exceed
the|static (known) capabilities of the device. Unfortunately, the AVDT mechanism will ndver
eliminate all preventable error conditions, but it will help to reduce them by 'giving the cllent
more information about the device’s particular capabilities.

As |described above, an AVDT document is a machine readable,~implementation-spegific
varlant of an AV data structure defined by one of the UPnP AV specifications. For a given
deVice, each instance of that data structure shall conform to both the specification definifion
and the device’s AVDT definition of that data structure.

Ironically, an AVDT document is both a more-restrictive, and’ more-permissive variant of |the
spgcification definition. AVDT documents are more restrictive because they limit cerfain
aspects of the data structure (e.g. such as the allowed values for each field) that [are
otherwise permitted by the specification definition-"\However, due to limitations of the AVDT
constructs, it is simply not possible to express“some of the more intricate requiremgnts
deflned by the specification (e.g. subtle interdependencies between data structure fielfls).
Conmsequently, instances of a data structure-that comply with a given AVDT description rhay
not|fully comply with all of the requiremenis defined in the specification.

Theg types of data structures that cancbe described by an AVDT document represent a (non-
hiefrarchitical) set of named property*values. The set of allowed property names and their
allgwed values for a given datastructure are defined by one of the UPnP AV specificatigns.
Ind|vidual instances of these ‘data structures are manifested via an XML document whpse
elements and attributes correspond to the set of named properties. In other words, within|the
XML document that corresponds to a given instance of a certain data structure, each XML
elenent and attribute centains the value of a specific named property.

An [AVDT documentis conceptually similar to an XML schema in that both entities identify|the
XML elements and-attributes that appear in any given document instance. Additionally, Hoth
AVDT documents and XML schemas identify the allowed values that are permitted for epch
element and/or attribute which corresponds to a specific property. However, unlike an XML
schema, <an " AVDT document can also identify certain dependencies between two or more
properties. For example, the set of allowed values of one property may depend on the acjual
valye of another property. This type of interrelationship is difficult to represent using an YML
schema. Hence, the AVDTdocument structure 1s needed.

In the various AV Architecture scenarios, sometimes there is a need to exchange device
capabilities to ensure high level interoperability. In order to express the parameterized
capability, an AV specification defines various templates for each purpose. A device uses the
template and populates it with values to reflect its capabilities at run-time.

The AV Datastructure Template (AVDT) is a common structure to define various templates,
which are called “Datastructure”. This is written in XML and each data structure uses a subset
of the AVDT to meet the necessary requirement.

© ISO/IEC 2017 — All rights reserved 1
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AV WC defines
Datastructures based
on AVDT

Datastructure 1J Datastructure ZJ Datastructure 3J

Vendors implement
documents based on

Datastructures
| \ AVDT Doc 2-B A |
AVDT Doc 1-A AVDT Poc"2-C
AVDT Doc 1-B
Device A Device B Device C

Figure 1 — Typical Usage of AVDT
2 [Normative references

The following documents, in whole or in part, are notmatively referenced in this document and
are|indispensable for its application. For dated references, only the edition cited applies. [For
undated references, the latest edition of the referenced document (including any amendmgnts)
apglies.

[1] + XML Schema for RenderingControl AllowedTransformSettings, UPnP Forum, March 3
2013.

Avgdilable at: http://www.upnp.org/schemas/av/AllowedTransformSettings-v1-20130331.xsd
Latgest version available at: http://www.upnp.org/schemas/av/AllowedTransformSettings.xsd.

[2] + AV Datastructure Template:1, UPnP Forum, March 31, 2013.

Avgilable at: http://www.upnp:org/specs/av/UPnP-av-AVDataStructureTemplate-v1-
20130331.pdf.

Latest version available\at: http://www.upnp.org/specs/av/UPnP-av-
AVDataStructureTemplate-v1.pdf.

[3] }+ XML Schéma for UPnP AV Datastructure Template, UPnP Forum, September 30, 2008.
Avgilable at-hitp://www.upnp.org/schemas/av/avdt-v1-20080930.xsd.
Latgest version available at: http://www.upnp.org/schemas/av/avdt.xsd.

[4] XML Schema for UPnP AV Common XML Data Types, UPnP Forum, March 31, 2013.

AV'- ||ah|a at= hH‘r\ II\AI\AI\AI ||pnr\ r\r'n/c\r\hamae/q\l/a\l \IQ ')n1QﬂQQ1 vc\H

Latest version ava|lable at: http: //www upnp. org/schemas/av/av xsd

[5] = XML Schema for UPnP AV Common XML Structures, UPnP Forum, March 31, 2013.
Available at: http://www.upnp.org/schemas/av/avs-v3-20130331.xsd.
Latest version available at: http://www.upnp.org/schemas/av/avs.xsd.

[6] — AVTransport:3, UPnP Forum, March 31, 2013.

Available at: http://www.upnp.org/specs/av/UPnP-av-AVTransport-v3-Service-20130331.pdf.
Latest version available at: http://www.upnp.org/specs/av/UPnP-av-AVTransport-v3-
Service.pdf.

[71 = XML Schema for AVTransport LastChange Eventing, UPnP Forum, September 30, 2008.
Available at: http://www.upnp.org/schemas/av/avt-event-v2-20080930.xsd.
Latest version available at: http://www.upnp.org/schemas/av/avt-event.xsd.
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[8] — ContentDirectory:4, UPnP Forum, March 31, 2013.

Available at: http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v4-Service-
20130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v4-
Service.pdf.

[9] — XML Schema for ContentDirectory LastChange Eventing, UPnP Forum, September 30,
2008.

Available at: http://www.upnp.org/schemas/av/cds-event-v1-20080930.xsd.

Latest version available at: http://www.upnp.org/schemas/av/cds-event.xsd.

[10] = ConnectionManager:3, UPnP Forum, March 371, 20713.

Avgilable at: http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v3-Service-
20130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v3}
Service.pdf.

[11] = XML Schema for ConnectionManager DeviceClockinfoUpdates, UPnP \Forum,
Deg¢ember 31, 2010.

Avgilable at: http://www.upnp.org/schemas/av/cm-deviceClockinfoUpdates-v1-20101231.x5d.
Latgst version available at: http://www.upnp.org/schemas/av/cm-deyiceClockInfoUpdates.x$d.

[12] — XML Schema for ConnectionManager Features, UPnP Forum, December 31, 2010.
Avgilable at: http://www.upnp.org/schemas/av/cm-featureList-v1220101231.xsd.
Latgest version available at: http://www.upnp.org/schemas/av/cm-featureList.xsd.

[13] — XML Schema for UPnP AV Dublin Core.
Avgilable at: http://www.dublincore.org/schemas/xmis/simpledc20020312.xsd.

[14] — DCMI term declarations represented in XML schema language.
Avgilable at: http://www.dublincore.org/schemas/xmils.

[15] — UPnP Device Architecture, version 1.0, UPnP Forum, October 15, 2008.
Avgilable at: http://www.upnp.org/specsfarch/UPnP-arch-DeviceArchitecture-v1.0-
20(481015.pdf.

Latest version available at: http://www.upnp.org/specs/arch/UPnP-arch-DeviceArchitecture;
v1.0.pdf.

[16] — XML Schema for CofitentDirectory Structure and Metadata (DIDL-Lite), UPnP Forum
Margch 31, 2013.

Avgilable at: http://www: upnp.org/schemas/av/didl-lite-v3-20130331.xsd.

Latgest version avajlable at: http://www.upnp.org/schemas/av/didl-lite.xsd.

[17] — XML Schema for ContentDirectory DeviceMode, UPnP Forum, December 31, 2010.
Avgilable at. http://www.upnp.org/schemas/av/dmo-v1-20101231.xsd.
Latest version available at: http://www.upnp.org/schemas/av/dmo.xsd.

[18] XML Schema for ContentDirectory DeviceModeRequest, UPnP Forum, December 31
2010

Available at: http://www.upnp.org/schemas/av/dmor-v1-20101231.xsd.

Latest version available at: http://www.upnp.org/schemas/av/dmor.xsd.

[19] — XML Schema for ContentDirectory DeviceModeStatus, UPnP Forum, December 31,
2010.

Available at: http://www.upnp.org/schemas/av/dmos-v1-20101231.xsd.

Latest version available at: http://www.upnp.org/schemas/av/dmos.xsd.

[20] — ISO/IEC 14977, Information technology - Syntactic metalanguage - Extended BNF,
December 1996.

[21] = XML Schema for ContentDirectory Permissionsinfo, UPnP Forum, December 31, 2010.
Available at: http://www.upnp.org/schemas/av/pi-v1-20101231.xsd.
Latest version available at: http://www.upnp.org/schemas/av/pi.xsd.
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[22] — RenderingControl:3, UPnP Forum, March 31, 2013.

Available at: http://www.upnp.org/specs/av/UPnP-av-RenderingControl-v3-Service-
20130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-RenderingControl-v3-
Service.pdf.

[23] —=XML Schema for RenderingControl LastChange Eventing, UPnP Forum, December 31,
2010.

Available at: http://www.upnp.org/schemas/av/rcs-event-v3-20101231.xsd.

Latest version available at: http://www.upnp.org/schemas/av/rcs-event.xsd.

[24] — XML Schema for ConnectionManager Rendererinfo, UPnP Forum, December 31, 2010.
Avgilable at: http://www.upnp.org/schemas/av/rii-v1-20101231.xsd.
Latest version available at: http://www.upnp.org/schemas/av/rii.xsd.

[25] — XML Schema for AVTransport Playlistinfo, UPnP Forum, March 31, 2013,
Avgilable at: http://www.upnp.org/schemas/av/rpl-v1-20130331.xsd.
Latest version available at: http://www.upnp.org/schemas/av/rpl.xsd.

[26] — ScheduledRecording:2, UPnP Forum, March 31, 2013.

Avgilable at: http://www.upnp.org/specs/av/UPnP-av-ScheduledRecording-v2-Service-
20130331.pdf.

Latgest version available at: http://www.upnp.org/specs/av/UPnPxav<ScheduledRecording-v2
Service.pdf.

[27) — XML Schema for ScheduledRecording Metadata and.Structure, UPnP Forum, March [31,
2013.
Avgilable at: http://www.upnp.org/schemas/av/srs-v2-20130331.xsd.
Latest version available at: http://www.upnp.org/schemas/av/srs.xsd.

[28] — XML Schema for ScheduledRecording LastChange Eventing, UPnP Forum, Septembler
30,]2008.

Avgilable at: http://www.upnp.org/schemasfav/srs-event-v1-20080930.xsd.
Latgest version available at: http://www.uphp.org/schemas/av/srs-event.xsd.

[29] — XML Schema for RenderingGontrol TransformSettings, UPnP Forum, March 31, 2013.
Avgilable at: http://www.upnp.arg/schemas/av/TransformSettings-v1-20130331.xsd.
Latgest version available at: http://www.upnp.org/schemas/av/TransformSettings.xsd.

[30] — XML Schema for ContentDirectory Metadata, UPnP Forum, March 31, 2013.
Avgilable at: http://www: upnp.org/schemas/av/upnp-v4-20130331.xsd.
Latgest version avaijlable at: http://www.upnp.org/schemas/av/upnp.xsd.

[31] — The “xmi2\Namespace, November 3, 2004.
Avgilable at: http://www.w3.org/XML/1998/namespace.

[32] — XML Schema for the “xml:” Namespace.
Avagilable’at: http://www.w3.0rg/2001/xml.xsd.

[33] — Namespaces in XML, Tim Bray, Dave Hollander, Andrew Layman, eds., W3C
Recommendation, January 14, 1999.
Available at: http://www.w3.0rg/TR/1999/REC-xml-names-19990114.

[34] — XML Schema Part 1: Structures, Second Edition, Henry S. Thompson, David Beech,
Murray Maloney, Noah Mendelsohn, W3C Recommendation, 28 October 2004.
Available at: http://www.w3.0rg/TR/2004/REC-xmlschema-1-20041028.

[35] — XML Schema Part 2: Data Types, Second Edition, Paul V. Biron, Ashok Malhotra, W3C
Recommendation, 28 October 2004.
Available at: http://www.w3.0rg/TR/2004/REC-xmlschema-2-20041028.

[36] — XML Schema for XML Schema.
Available at: http://www.w3.0rg/2001/XMLSchema.xsd.
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Terms, definitions, symbols and abbreviations

For the purposes of this document, the terms and definitions given in [15] and the following
subclauses 3.1 and 3.2 apply.

3.1 Provisioning terms

3.141

allowed

A

The definition or behavior is allowed.

3112

conditionally allowed

CA

The definition or behavior depends on a condition. If the specified condition is met; then
def|nition or behavior is allowed, otherwise it is not allowed.

313

conditionally required

CR

Thg definition or behavior depends on a condition. If the specified condition is met, then
def|nition or behavior is required. Otherwise the definition or béhavior is allowed as def
unless specifically defined as not allowed.

314

required

R

The definition or behavior is required.

315

R/

Used in a table column heading to indicate‘that each abbreviated entry in the column declg

the

3.1
X
Vel

3.1
-D
Deq
abhb

3.1
163]

Comma_separated value list. List—or one-dimensional array—of values contained in a st

ang

separated by commas

3.2
3.2.

the

the
Ault

res

provisioning status of the item named.in the entry's row.

6

dor-defined, non-standard.

7

lares that the item'referred to is deprecated, when it is appended to any of the other
reviated provisioning terms.

8

V list (of CSV)

ing

| Symbols
1

Signifies a hierarchical parent-child (parent::child) relationship between the two objects
separated by the double colon. This delimiter is used in multiple contexts, for example:
Service::Action(), Action()::Argument, parentProperty::childProperty.

4

41

Notations and Conventions

Notation

e UPnP interface names defined in the UPnP Device Architecture specification [15]
styled in green bold underlined text.

© ISO/IEC 2017 — All rights reserved
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e UPnP interface names defined outside of the UPnP Device Architecture specification
[15] are styled in red italic underlined text.

e Some additional non-interface names and terms are styled in italic text.

o Words that are emphasized are also styled in jtalic text. The difference between italic
terms and italics for emphasis will be apparent by context.

e Strings that are to be taken literally are enclosed in “double quotes”.
411 Data Types
Data type definitions come from three sources:

e All state variable and action argument data types are defined in [15].
e Basic data types for properties are defined in [35].

e Additional data types for properties are defined in the XML schema(s) (see [4])
associated with this service.

ForfUPnP Device Architecture defined boolean data types, it is strongly recommended to use
the|value “0” for false, and the value “1” for true. However, when used asiitiput arguments, [the
vallies “false”, “no”, “true”, “yes” may also be encountered and) shall be accepied.
Neyertheless, it is strongly recommended that all boolean state" variables and oufput

arguments be represented as “0” and “1”.

Forf XML Schema defined Boolean data types, it is strongly peeommended to use the value|“0”
for [false, and the value “71” for true. However, when uséd~as input properties, the values
“false”, “true” may also be encountered and shall be accepted. Nevertheless, it is strongly
recommended that all Boolean properties be represented as “0” and “1”.

412 Strings Embedded in Other Strings

Some string variables and arguments describéd.in this document contain substrings that shall
be |ndependently identifiable and extractable’for other processing. This requires the definition
of appropriate substring delimiters and an escaping mechanism so that these delimiters fan
als¢ appear as ordinary characters in‘the string and/or its independent substrings. This
dodument uses embedded strings initwo contexts — Comma Separated Value (CSV) lists (ee
subclause 4.2.2) and property values in search criteria strings. Escaping conventions use|the
bagkslash character, “\” (charactercode U+005C), as follows:

a) |Backslash (“\") is represented as “\\” in both contexts.

b) |Comma (%) is

1) represented asy“\,” in individual substring entries in CSV lists
2) not escaped-in search strings

c) [Double qudote (“"”) is

1) not\escaped in CSV lists

2), hot escaped in search strings when it appears as the start or end delimiter df a
property value

3) represented as “\"” in search strings when it appears as a character that is part of the
property value

41.3 Extended Backus-Naur Form

Extended Backus-Naur Form is used in this document for a formal syntax description of
certain constructs. The usage here is according to the reference [20].

4.1.31 Typographic conventions for EBNF

Non-terminal symbols are unquoted sequences of characters from the set of English upper
and lower case letters, the digits “0” through “9”, and the hyphen (“-”). Character sequences
between 'single quotes' are terminal strings and shall appear literally in valid strings.
Character sequences between (*comment delimiters*) are English language definitions
or supplementary explanations of their associated symbols. White space in the EBNF is used
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to separate elements of the EBNF, not to represent white space in valid strings. White space
usage in valid strings is described explicitly in the EBNF. Finally, the EBNF uses the following
operators in Table 1:

Table 1 — EBNF Operators

Operator Semantics

1= definition — the non-terminal symbol on the left is defined by one or more alternative
sequences of terminals and/or non-terminals to its right.

alternative separator — separates sequences on the right that are independently allowed

definitionsfor the non-terminalon-the left

* null repetition — means the expression to its left may occur zero or more times.
+ non-null repetition — means the expression to its left shall occur at least once and may
occur more times.
[ 1 optional — the expression between the brackets is allowed.
() grouping — groups the expressions between the parentheses.

- character range — represents all characters between the left and right character operands
inclusively.

4.2
4.2

Suk
spe
diff
sta
def
bot

4.2

Thd
lists
dosg
eith
diff
het
nur
list
The

where x, y and_z_are the types of the individual values. If the number of values in

het
rep
infd
cor
den

Derived Data Types
1 Summary

clause 4.2 defines a derived data type that is represented as a string data type
cial syntax. This specification uses string data typeydefinitions that originate from
brent sources. The UPnP Device Architecture defined string data type is used to de
e variable and action argument string data types. /The XML Schema namespace is use
ne property xsd:string data types. The following definition in subclause 4.2.2 applies
n string data types.

2 CSV Lists

UPNnP AV services use state variables, action arguments and properties that repres
— or one-dimensional arrays — of\values. The UPnP Device Architecture, Version 1.0 [
s not provide for either an array, type or a list type, so a list type is defined here. Lists
er be homogeneous (all values are the same type) or heterogeneous (all values can b
brent types). Lists may (also consist of repeated occurrences of homogeneous
progeneous subsequences, all of which have the same syntax and semantics (ss
hber of values, same value types and in the same order). The data type of a homogene
is string or xsd:string and denoted by CSV (x), where x is the type of the individual val
data type of a heterogeneous list is also string or xsd:string and denoted by CSV (x, J

brogeneoustlist is too large to show each type individually, that variable typ¢
resented-as CSV (heterogeneous), and the variable description includes additig
rmation’~as to the expected sequence of values appearing in the list and t
responding types. The data type of a repeated subsequence list is string or xsd:string
oted by CSV ({a,b,c},{x, ¥, z}), where a, b, ¢, x, y and z are the types of the indivig

vith
fwo
fine
J to
to

ent
)P
hay
p of

or
me
bus
les.
, Z),
the

is
nal
heir
and
ual

val

ac in tho cinihoaniianen and tha cilhocoaaiianonc mavy ha roanantnd 2ara Ar mara timac
SOt C—arro O ToTrec—teoT

TroTTIo o T OTTIC o oU oo T OUTTTIoC oy oo ptotct—=—CT0

e A list is represented as a string type (for state variables and action arguments) or

xsd:string type (for properties).

e Commas separate values within a list.

Integer values are represented in CSVs with the same syntax as the integer data type
specified in [15] (that is: allowed leading sign, allowed leading zeroes, numeric US-
ASCII)

Boolean values are represented in state variable and action argument CSVs as either
“0” for false or “1” for true. These values are a subset of the defined boolean data
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o Boolean values are represented in property CSVs as either “0” for false or “1” for true.
These values are a subset of the defined Boolean data type values specified in [35]: 0,
false, 1, true.

e Escaping conventions for the comma and backslash characters are defined in 4.1.2.

o White space before, after, or interior to any numeric data type is not allowed.

o White space before, after, or interior to any other data type is part of the value.
Table 2 — CSV Examples

Type refinement of Value Comments
string

Cs\ (s trmg) or “+artist,-date” List of 2 property sort

CSV (xsd:string) criteria.

CSV (ﬁ) “1,-5,006,0,+7” List of 5 integers.

CSV (xsd |nteger)

CSV (boolean) or “0,1,1,0” List of 4 booleans

CS\| (xsd:Boolean)

CSV (string) or “Smith\, Fred,Jones\, Davey” List ofy2/.hames,

CSV (xsd:string) “Smithy/Fred” and
“Jones, Davey”

CSV (i4,string,ui2) or | “-29837, string with leading blanks,0” Note that the second value

CSV (xsd:int, is “ string with leading

xsd:string, blanks”

xsd:unsignedShort)

CSV (i4) or “3, 47 lllegal CSV. White space

CSV (xsd:int) is not allowed as part of
an integer value.

CS\| (string) or List of 3 empty string

CS\ (xsd:string) values

CS\ (heterogeneous) “Alice,Marketing,5,Sue,R&B;21,Dave,Finance,7” List of unspecified number
of people and associated
attributes. Each person is
described by 3 elements: a
name string, a department
string and years-of-
service ui2 or a name
xsd:string, a department
xsd:string and years-of-
service
xsd:unsignedShort.

43| Management)of XML Namespaces in Standardized DCPs

UPRNP specifications make extensive use of XML namespaces. This enables separate DQPs,
and even separate components of an individual DCP, to be designed independently and [still
avdid name-cCollisions when they share XML documents. Every name in an XML document
belpngs to exactly one namespace. In documents, XML names appear in one of two forms:
qudlified or unqualified. An unqualified name (or no-colon-name) contains no colon (“”)
Ch Idbtclb. AII unqua“ﬁcd nartic bU:UIIHD tU thc dubulllcllt,b dcfau:t NndarrcopyduT. A quah'led
name is two no-colon-names separated by one colon character. The no-colon-name before
the colon is the qualified name’s namespace prefix, the no-colon-name after the colon is the
qualified name’s “local” name (meaning local to the namespace identified by the namespace
prefix). Similarly, the unqualified name is a local name in the default namespace.

The formal name of a namespace is a URI. The namespace prefix used in an XML document
is not the name of the namespace. The namespace name shall be globally unique. It has a
single definition that is accessible to anyone who uses the namespace. It has the same
meaning anywhere that it is used, both inside and outside XML documents. The namespace
prefix, however, in formal XML usage, is defined only in an XML document. It shall be locally
unique to the document. Any valid XML no-colon-name may be used. And, in formal XML
usage, different XML documents may use different namespace prefixes to refer to the same
namespace. The creation and use of the namespace prefix was standardized by the W3C
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XML Committee in [33] strictly as a convenient local shorthand replacement for the full URI
name of a namespace in individual documents.

All AV object properties are represented in XML by element and attribute names, therefore, all
property names belong to an XML namespace.

For the same reason that namespace prefixes are convenient in XML documents, it is
convenient in specification text to refer to namespaces using a namespace prefix. Therefore,
this specification declares a “standard” prefix for all XML namespaces used herein. In addition,
this specification expands the scope where these prefixes have meaning, beyond a single
XML document, to all of its text, XML examples, and certain string-valued properties. This
expansion of scope does not supersede XML rules for usage in documents, it only augments
and complements them in important contexts that are out-of-scope for the XML specificatigns.
Forl example, action arguments which refer to CDS properties, such as the SearchCriteria
argument of the Search() action or the Filter argument of the Browse() action, shall’ use [the
prefefined namespace prefixes when referring to CDS properties (“upnp:”, “dc:’;etc).

All of the namespaces used in this specification are listed in Table 3 and Table 4. For epch
sugh namespace, Table 3 gives a brief description of it, its name (aJRI) and its defiped
“stgndard” prefix name. Some namespaces included in these tables aré™not directly useq or
refgrenced in this document. They are included for completeness 16 accommodate thpse
situations where this specification is used in conjunction with ether UPnP specificationg to
construct a complete system of devices and services\\‘For example, since |[the
ScheduledRecording service depends on and refers to the_ContentDirectory service, |the
prefdefined “srs:” namespace prefix is included. The ‘“individual specifications in slch
collections all use the same standard prefix. The standard,prefixes are also used in Table 4 to
crogs-reference additional namespace information. Table 4 includes each namespace’s vplid
XML document root element(s) (if any), its schema file name, versioning information (to] be
dis¢ussed in more detail below), and a link to the. eftry in Clause 2 for its associated schena.

Thg normative definitions for these namespaces are the documents referenced in Tablg 3.
Thg schemas are designed to support thesedefinitions for both human understanding and as
tes{ tools. However, limitations of the XML Schema language itself make it difficult for |the
UPnP-defined schemas to accurately represent all details of the namespace definitions. As a
resplt, the schemas will validate many XML documents that are not valid according to |the

specifications.

The Working Committee expécts to continue refining these schemas after specification
relgase to reduce the number of documents that are validated by the schemas while violafing
the| specifications, butythe schemas will still be informative, supporting documents. Sqme

schlemas might become*normative in future versions of the specifications.

Table 3 — Namespace Definitions

Stapdard Normative
Ngme- Definition
spgace Document
Prefix Namespace Name Namespace Description Reference

[ AN PP
Ial'd VVUIr\IIIy CUNTITmitc S ucrimimecu TiaiiicoydaiTo
atrs urn:schemas-upnp- AllowedTransformSettings and [22]
org:av:AllowedTransformSettings AllowedDefaultTransformSettings
state variables for
RenderingControl

av urn:schemas-upnp-org:av:av Common data types for use in AV |[4]

schemas

avdt urn:schemas-upnp-org:av:avdt Datastructure Template [2]

avs urn:schemas-upnp-org:av:avs Common structures for use in AV | [5]

schemas

avt-event |urn:schemas-upnp-org:metadata-1- Evented LastChange state variable | [6]

0/AVT/ for AVTransport
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Standard Normative
Name- Definition
space Document
Prefix Namespace Name Namespace Description Reference

cds-event |urn:schemas-upnp-org:av:cds-event Evented LastChange state variable |[8]

for ContentDirectory

cm-dciu urn:schemas-upnp-org:av:cm- Evented DeviceClockinfoUpdates |[10]

deviceClockinfoUpdates state variable for
ConnectionManager

cm-ftrlst | urn:schemas-upnp-org:av:cm- FeatureList state variable for [10]

featureList ConnectionManager

didl{lite urn:schemas-upnp-org:metadata-1- Structure and metadata for [8]

0/DIDL-Lite/ ContentDirectory

dmo urn:schemas-upnp.org:av:dmo Evented DeviceMode state [8]

variable for ContentDirectory

dmor urn:schemas-upnp.org:av:dmor A ARG _TYPE DeviceModeReque |[8]

st state variable for
ContentDirectory

dmos urn:schemas-upnp.org:av:dmos DeviceModeStatus state variable [8]

for ContentDirectory

pi urn:schemas-upnp.org:av:pi Permissionsinfo state variabléfor |[8]

ContentDirectory

rcs-gvent |urn:schemas-upnp-org:metadata-1- Evented LastChange state“variable |[22]

0/RCS/ for RenderingControl

rii urn:schemas-upnp-org:av:rii A ARG _TYPE RenderinginfolList |[10]

state variable-fof
ConnectionManager

rpl urn:schemas-upnp-org:av:rpl A_ARGNRYPE Playlistinfo state [6]

variable for AVTransport

srs urn:schemas-upnp-org:av:srs Metadata and structure for [26]

ScheduledRecording

srs-gvent [urn:schemas-upnp-org:av:srs-event Evented LastChange state variable |[26]

for ScheduledRecording

trs urn:schemas-upnp- TransformSettings and [22]

org:av:TransformSettings DefaultTransformSettings state
variables for RenderingControl

upn urn:schemas-upnp-org.metadata-1- Metadata for ContentDirectory [8]

0/upnp/
xternally defined namespaces
NS Externally defined

dc http://purl.org/dc/elements/1.1/ Dublin Core [14]

xsd http:/www.w3.0rg/2001/XMLSchema | XML Schema Language 1.0 [34], [35]

XSi http://www.w3.0rg/2001/XMLSchema- | XML Schema Instance Document |[[34] 2.6 & 3.2.7

instance schema

xml http://www.w3.org/XML/1998/namesp | The “xml:” Namespace [31]

ace
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Standard
Name-
space
Prefix

Relative URI and
File Name @
e Form 1, Form 2,
Form3

Valid Root Element(s)

Schema Reference

AV Working Committee Defined Namespaces

atrs

AllowedTransformSetting
s-vn-yyyymmdd.xsd

AllowedTransformSetting
s-vn.xsd

<TransformList>

(1]

AllowedTransformSetting
s.xsd

av

av-vn-yyyymmdd.xsd
av-vn.xsd
av.xsd

n/a

(4]

avdt

avdt-vn-yyyymmdd.xsd
avdt-vn.xsd
avdt.xsd

<AVDT>

(2]

avs

avs-vn-yyyymmdd.xsd
avs-vn.xsd
avs.xsd

<Capabilities>
<Features>

<stateVariableValuePairs>

(5]

avt-

bvent

avt-event-vn-
yyyymmdd.xsd

avt-event-vn.xsd
avt-event.xsd

<Event>

(71

cdsA

event

cds-event-vn-
yyyymmdd.xsd

cds-event-vn.xsd
cds-event.xsd

<StateEvent>

)

cm-

ciu

cm-
deviceClockIinfoUpdates-
vn-yyyymmdd.xsd

cm-
deviceClockIinfoUpdates
-vn.xsd

cm-
deviceClockIinfoUpdates.
xsd

<DevicellockInfoUpdates>

[11]

cm-i

trist

cm-featurelist-vn-
yyyymmed.xsd

cm-featurelList-vn.xsd
cm-featureList.xsd

<Features>

[12]

didl-

lite

didl-lite-vn-
yyyymmdd.xsd
didl-lite-vn.xsd

<DIDL-Lite>

[16]

didl-lite.xsd

dmo

dmo-vn-yyyymmdd.xsd
dmo-vn.xsd
dmo.xsd

<DeviceMode>

(171

dmo

r

dmor-vn-yyyymmdd.xsd
dmor-vn.xsd
dmor.xsd

<DeviceModeRequest>

(18]

dmo

S

dmos-vn-yyyymmdd.xsd
dmos-vn.xsd
dmos.xsd

<DeviceModeStatus>

[19]

© ISO/IEC 2017 — All rights reserved
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Standard Relative URI and
Name- File Name @
space e Form 1, Form 2,
Prefix Form3 Valid Root Element(s) Schema Reference
pi pi-vn-yyyymmdd.xsd <PermissionsInfo> [21]
pi-vn.xsd
pi.xsd
rcs-event |rcs-event-vn- <Event> [23]

yyyymmdd.xsd
rcs-event-vn.xsd

rcs-event.xsd

rii rii-vn-yyyymmdd.xsd <rendererInfo> [24]
rii-vn.xsd
rii.xsd

rpl rpl-vn-yyyymmdd.xsd <PlaylistInfo> [25]
rpl-vn.xsd
rpl.xsd

trs TransformSettings-vn- <TransformSettings> [29]
yyyymmdd.xsd

TransformSettings-
vn.xsd

TransformSettings.xsd

Srs srs-vn-yyyymmdd.xsd <srs> [27]
srs-vn.xsd
srs.xsd

srs-gvent |srs-event-vn- <StateEvent> [28]
yyyymmdd.xsd

srs-event-vn.xsd
srs-event.xsd

upn upnp-vn-yyyymmdd.xsd | n/a [30]
upnp-vn.xsd
upnp.xsd

\@’t\érnally Defined Namespaces

dc Absolute URL: http://dublincore.org/schemas/xmls/simpledc20021212.xsd |[13]
xsd n/a <schema> [36]
Xsi n/a n/a
xml n/a [32]

a  Absolute URIs)are generated by prefixing the relative URIs with "http://www.upnp.org/schemas/av/"

4.3/ Namespace Prefix Requirements

Thgrelare many occurrences in this specification of string data types that contain XML narmes
(prr perty namne) These XMl names in Qtringc will not bhe Inrnr*r:-eﬁnd under namespace-aware
conditions. Therefore, all occurrences in instance documents of XML names in strings shall
use the standard namespace prefixes as declared in Table 3. In order to properly process the
XML documents described herein, control points and devices shall use namespace-aware
XML processors [33] for both reading and writing. As allowed by [33], the namespace prefixes
used in an instance document are at the sole discretion of the document creator. Therefore,
the declared prefix for a namespace in a document may be different from the standard prefix.
All devices shall be able to correctly process any valid XML instance document, even when it
uses a non-standard prefix for ordinary XML names. However, it is strongly recommended that
all devices use these standard prefixes for all instance documents to avoid confusion on the
part of both human and machine readers. These standard prefixes are used in all descriptive
text and all XML examples in this and related UPnP specifications. However, each individual
specification may assume a default namespace for its descriptive text. In that case, names
from that namespace may appear with no prefix.
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The assumed default namespace, if any, for each UPnP AV specification is given in Table 5.

Note: all UPnP AV schemas declare attributes to be “unqualified”, so namespace prefixes are
never used with AV Working Committee defined attribute names.

Table 5 — Default Namespaces for the AV Specifications

AV Specification Name Default Namespace Prefix

AVTransport avt-event

ConnectionManager n/a

ContentDirectory didl-lite

MediaRenderer n/a

MedjiaServer n/a

RenfderingControl rcs-event

ScheduledRecording Srs

4.312 Namespace Names, Namespace Versioning and Schema Vérsioning

The UPnP AV service specifications define several data structures ,(Such as state varialjles
and action arguments) whose format is an XML instance documeénithat complies with ong or
mofe specific XML schemas, which define XML namespaces='Each namespace is uniquely
identified by an assigned namespace name. The namespace-names that are defined by [the
AV|[Working Committee are URNs. See Table 3 for a¢cufrent list of namespace nanjes.
Additionally, each namespace corresponds to an XML schema document that providep a
machine-readable representation of the associated namespace to enable automdted
validation of the XML (state variable or action parameter) instance documents.

Within an XML schema and XML instance¢decument, the name of each corresponding
namespace appears as the value of an xmlmgs attribute within the root element. Each xm]lns
attrjpbute also includes a namespace prefix\that is associated with that namespace in order to
qudlify and disambiguate element and\ attribute names that are defined within diffefent
namespaces. The schemas that corréspond to the listed namespaces are identified by URI
vallies that are listed in the schemalocation attribute also within the root element (pee
subclause 4.3.3).

In [order to enable both-‘forward and backward compatibility, namespace names |are
permanently assigned and-shall not change even when a new version of a specification
chgnges the definition.6f a namespace. However, all changes to a namespace definition shall
be |backward-compatible. In other words, the updated definition of a namespace shall |not
invalidate any XML _documents that comply with an earlier definition of that same namesp4gce.
This means, forexample, that a namespace shall not be changed so that a new elemen} or
attrjbute becémes required in a conforming instance document. Although namespace nares
shgll not «change, namespaces still have version numbers that reflect a specific se{ of
def|nitional changes. Each time the definition of a namespace is changed, the namespage’s
vergian number is incremented by one.

Whenever a new namespace version is created, a new XML schema document (.xsd) is
created and published so that the new namespace definition is represented in a machine-
readable form. Since a XML schema document is just a representation of a namespace
definition, translation errors can occur. Therefore, it is sometime necessary to re-release a
published schema in order to correct typos or other namespace representation errors. In order
to easily identify the potential multiplicity of schema releases for the same namespace, the
URI of each released schema shall conform to the following format (called Form 1):

Form 1: "http://www.upnp.org/schemas/av/" schema-root-name "-v" ver "-" yyyymmdd where

e schema-root-name is the name of the root element of the namespace that this
schema represents.

e ver corresponds to the version number of the namespace that is represented by the
schema.
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e yyyymmdd is the year, month and day (in the Gregorian calendar) that this schema
was released.

Table 4 identifies the URI formats for each of the namespaces that are currently defined by
the UPnP AV Working Committee.

As an example, the original schema URI for the “rcs-event” namespace (that was released
with the original publication of the UPnP AV service specifications in the year 2002) was
“http://www.upnp.org/schemas/av/rcs-event-v1-20020625.xsd”. When the UPnP AV service
specifications were subsequently updated in the year 2006, the URI for the updated version of
the “rcs-event” namespace was “http://www.upnp.org/schemas/av/rcs-event-v2-20060531.xsd”.

H \AOALOE H-SEe TaTaTAl k. aehaoapma IR _for 1 nawde _oraotad oo ot maoamaconana M/
(0] \AAA AN NN “\VAVAC S YR AV e AV R A R R L C REEL A Y B AV | are— rovwry orocatct STO O VCOTIT rarToSpPpacT vas

“http://www.upnp.org/schemas/av/srs-event-v1-20060531.xsd”. Note the version field [for |the
“srg-event” schema is “v1” since it was first version of that namespace whereas the vergion
field for the “rcs-event” schema is “v2” since it was the second version of that namespace.

In pddition to the dated schema URIs that are associated with each namespace, epch
namepace also has a set of undated schema URIs. These undated schema WURIs have fwo
disfinct formats with slightly different meanings:

Form 2: “http://www.upnp.org/schemas/av/” schema-root-name “-v'|ver
where ver is described above.
Form 3: “http://www.upnp.org/schemas/av/” schema-root-name

Form 2 of the undated schema URI is always linked to the most recent release of the schgma
that represents the version of the namespace indicated by 'ver. For example, the undated PRI
“...Jav/rcs-event-v2.xsd” is linked to the most recent-sChema release of version 2 of the “fcs-
evgnt” namespace. Therefore, on May 31, 2006 (20060531), the undated schema URI yas
linked to the schema that is otherwise known as “.../av/rcs-event-v2-20060531.x$d”.
Furthermore, if the schema for version 2 of the frcs-event” namespace was ever re-releaged,
for [example to fix a typo in the 20060531>,schema, then the same undated schema PRI
(“..)/av/rcs-event-v2.xsd”) would automatically be updated to link to the updated versiop 2
schiema for the “rcs-event” namespace.

Form 3 of the undated schema URIis always linked to the most recent release of the schgma
that represents the highest versiop’ of the namespace that has been published. For example,
on June 25, 2002 (20020625);the undated schema URI “.../av/rcs-event.xsd” was linked to
the|schema that is otherwise;known as “.../av/rcs-event-v1-20020625.xsd”. However, on May
31,1 2006 (20060531), that'same undated schema URI was linked to the schema that is
otherwise known as “..Jav/rcs-event-v2-20060531.xsd”.

When referencing( a schema URI within an XML instance document or a referencing XML
schema document; the following usage rules apply:

o All_instance documents, whether generated by a service or a control point, shall use
Farm 3.

¢ </ All UPnP AV published schemas that reference other UPnP AV schemas shall also use

a2
T O O

Within an XML instance document, the definition for the schemalLocation attribute comes
from the XML Schema namespace “http://www.w3.0rg/2002/XMLSchema-instance”. A single
occurrence of the attribute can declare the location of one or more schemas. The
schemalocation attribute value consists of a whitespace separated list of values that is
interpreted as a namespace name followed by its schema location URL. This pair-sequence is
repeated as necessary for the schemas that need to be located for this instance document.

In addition to the schema URI naming and usage rules described above, each released
schema shall contain a version attribute in the <schema> root element. Its value shall
correspond to the format:

“w on

ver “-” yyyymmdd where ver and yyyymmdd are described above.
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The version attribute provides self-identification of the namespace version and release date
of the schema itself. For example, within the original schema released for the “rcs-event”
namespace (.../rcs-event-v2-20020625.xsd), the <schema> root element contains the
following attribute: version="2-20020625".

4.3.3 Namespace Usage Examples

The schemalocation attribute for XML instance documents comes from the XML Schema
instance namespace “http://www.w3.0org/2002/XMLSchema-instance”. A single occurrence of
the attribute can declare the location of one or more schemas. The schemalocation
attribute value consists of a whitespace separated list of values: namespace name followed by
its fchema locafion URL. This pair-sequence Is repeated as necessary for the schemas that
nedd to be located for this instance document.

Example 1:

Sample DIDL-Lite XML Instance Document. Note that the references to"\the UPnP |AV
schemas do not contain any version or release date information. In rother words, [the
refegrences follow Form 3 from above. Consequently, this example is valid«for all release$ of
the|[UPnP AV service specifications.

<?¥fnl version="1.0" encoding="UTF-8"?>

<DIPL-Lite

xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp%L™
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="

urn:schemas-upnp-org:metadata-1-0/DIDL- /
http://www.upnp.org/schemas/av/did ite.xsd
urn:schemas-upnp-org:metadata-1-0/up
http://www.upnp.org/schemas/av/ p.xsd">
<item id="18" parentID="13" restrictéd="0">

</item>
</DIDL-Lite>

44 Vendor-defined Extensions

WhEgnever vendors create additional vendor-defined state variables, actions or propertjes,
the|r assigned names and/XML representation shall follow the naming conventions and XML
rulgs as specified below in Subclauses 4.4.1 to 4.4.4.

4411 Vendor-defined Action Names

Vendor-defined action names shall begin with “X_". Additionally, it should be followed by an
ICANN assigned* domain name owned by the vendor followed by the underscore charagter
(“_D. It shalkthen be followed by the vendor-assigned action name. The vendor-assighed
actlion name-shall not contain a hyphen character (“-”, 2D Hex in UTF-8) nor a hash charagter
(“#1, 23(Hex in UTF-8). Vendor-assigned action names are case sensitive. The first charagter
of fthe>name shall be a US-ASCII letter (“A”-“Z”, “a”’-“z"), US-ASCII digit (“0”-“9”),| an
UNdETSTOTE ( _J, Or @ non-experimental—_Unicode fetter—or_digit—greater tham U+007F.
Succeeding characters shall be a US-ASCII letter (“A”-“Z”, “a”-“z”), US-ASCII digit (“0”-“9”), an
underscore (“_"), a period (“.”), a Unicode combiningchar, an extender, or a non-experimental
Unicode letter or digit greater than U+007F. The first three letters shall not be “XML” in any
combination of case.

4.4.2 Vendor-defined State Variable Names

Vendor-defined state variable names shall begin with “X_”. Additionally, it should be followed
by an ICANN assigned domain name owned by the vendor, followed by the underscore
character (“_"). It shall then be followed by the vendor-assigned state variable name. The
vendor-assigned state variable name shall not contain a hyphen character (“-”, 2D Hex in
UTF-8). Vendor-assigned action names are case sensitive. The first character of the name
shall be a US-ASCII letter (“*A”-“Z”, “a”-“z”), US-ASCII digit (“0”-“9”"), an underscore (“_"), or a

non-experimental Unicode letter or digit greater than U+007F. Succeeding characters shall be
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au

4.4.

S-ASCII letter (*A”-“Z", “a”-“z”), US-ASCII digit (“0”-“9”), an underscore (“_"), a period (“.”),
a Unicode combiningchar, an extender, or a non-experimental Unicode letter or digit greater
than U+007F. The first three letters shall not be “XML” in any combination of case.

3 Vendor-defined XML Elements and attributes

UPnP vendors may add non-standard elements and attributes to a UPnP standard XML
document, such as a device or service description. Each addition shall be scoped by a
vendor-owned XML namespace. Arbitrary XML shall be enclosed in an element that begins
with “X_,” and this element shall be a sub element of a standard complex type. Non-standard
attributes may be added to standard elements provided these attributes are scoped by a
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4 Vendor-defined Property Names

nP vendors may add non-standard properties to the ContentDirectory service. E
berty addition shall be scoped by a vendor-owned namespace. The vendoOr-assig
berty name shall not contain a hyphen character (“-”, 2D Hex in UTF-8). Vendor-assig

ach
hed
hed

pberty names are case sensitive. The first character of the name shall bea US-ASCII Idtter

-“Z7, “a”-“z”), US-ASCII digit (“0”-“9”), an underscore (“_"), or a non-experimental Unic
br or digit greater than U+007F. Succeeding characters shall be a JS-ASCII letter (“A”-
“z”), US-ASCII digit (“0”-“9”), an underscore (“_"), a period (“.”),-a Unicode combiningc
extender, or a non-experimental Unicode letter or digit greater/than U+007F. The first th
brs shall not be “XML” in any combination of case.

AV Datastructure Template

bde
7"
har,
ree

following shows the generalized layout of an AVDT Template. More elements and/or

butes may be added in future versions of AVDT demmiplates.

forum character style is used to indicate nammes defined by the AVWC. Implementati
d to fill out the parts that are printed in vendor character style.

tml version="1.0"?2> N
T S
lns:xsd="http://www.w3.o‘é¢2001/XMLSchema"
lns:xsi="http://www.w%sgrg/200l/XMLSchema—instance"
i:schemalocation=""
urn:schemas—upnp—o‘ngv:avdt
http://www.upnﬁfﬁrg/schemas/av/avdt.xsd"
lns="urn:schemas-upnp-org:av:avdt">
<contextID>da structure identification context</contextID>
<dataStruc§I§Be>data structure name</dataStructType>
<fieldTablew)
<fie

e>field name</name>
ataType csv="csv data type" maxSize="max length">

sts field data type

pbns

\Q/ </dataType>
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<maxCountTotal>maximum total occurrences</maxCountTotal>
<minListSizeTotal>min # of entries in CSV</minListSizeTotal>
<maxListSizeTotal>max # of entries in CSV</maxListSizeTotal>
<allowedValueDescriptor>
<dependentField defaultDependency="1]|0">
<name>field name</name>
<anyValue></anyValue>
<valueList>
<value>enumerated value</value>
// Other values go here
</valueList>
<valueRange>
<minimum>minimum value</minimum>
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S

xml s\
Required for all XML documents. Case sensitive. @

AVOT
Required. Shall have “urn:schemas-upnp- o&v :avdt” as the value for the xmins attribute; this referenceq the
UPnP AV Working Committee Datastruc.tl@ emplate Schema. As long as the same xmins is used, the Hata
structure template shall be backward patlble i.e. usable by legacy implementations. Contains all qther
elements describing the service, i.e., @ ains the following sub elements:

contextID \%
Required. xsd:anyT entifies the context in which the data structure type has meaning. Typidally,
this element contdin unique identifier for the device-specific service instance that contains|this

data structure. .
For example id’device-UUID::urn:schemas-upnp-org:service:scheduleRecording:1.

dataStructTy O
Required. xsd:QName. Identifies the data structure type. The name of the data structure type is
vendor:dependent. It shall be a QName as defined in clause 3 of the W3C document “Namespacgs in
X 3]. Identical data structure types shall be identified by the same name. Likewise, Hata

ture types that are different shall have different names.

zero or more of the following sub element(s):

E,)sél'able
Q/ Required. Begins the description for the fields that are defined for this data structure type. Con]ains

field
Required. Repeat once for each field that is contained within this data structure type.
Contains the following sub elements:

name

Required. xsd:string. Identifies the name of the field that is described within this
field element. Shall be one of the following formats:

e QName

e QName “@” NCName

e “@"NCName

e NCName “:@” NCName
where QName and NCName are defined in clause 3 of the W3C document
“Namespaces in XML” [33]. For fields that correspond to an XML element (within
the data structure’s (dataStructType) XML document) name shall contain the
name of the XML element using the QName format e.g. element-name. For fields
that correspond to an XML attribute (within the data structure’s (dataStructType)

© ISO/IEC 2017 — All rights reserved 17


https://iecnorm.com/api/?name=1ec98c04f8db35b026d9eb8d5ed15a0e

ISO/IEC 29341-20-4:2017(E)

XML document) name shall contain the name of the XML attribute using any of the
forms other than the QName format e.g. element-name@attribute-name.

datatype
Required. xsd:string. Identifies the data type of this field. Shall be a QName with a
namespace prefix of “xsd”. QName is defined in clause 3 of the W3C document
“Namespaces in XML” [33]. Shall be one, and only one, of the data types defined
by “XML Schema Part-2” [35]. Contains the following attributes:

@csv
Allowed. xsd:string. If present, indicates that this string field contains a
CSV list of values (called “entries”) of the data type specified by the CSV
attribute. Shall comply with the CSV data type notation identified in
subclause 4.2.2. For example, a value of “xsd:int” indicates a CSV of
IMEJET values. AVU T a0€S Nnot MmposSe any restrictons om (ne aata fype
value that may be specified. However, each data structure defingd\by an
AVDT instance (dataStructType) will use only a limited number ‘of CSV
data types. Shall only be specified when datatype equals “string” and the
field is intended to contain a CSV list of values. TheymifAimum |and
maximum number of entries in the CSV list are,”specified| by
minListSizeTotal, maxListSizeTotal, minListSize,jand maxListBize
defined below.

@maxSize
Allowed. xsd:unsignedint. Meaningful only when .datatype equals “str|ng”.
Indicates the maximum number of bytes allowed for this field. Note|that
since some character sets consume multiple bytes per character (e.g.
UTF-16), maxSize does not necessarily,indicate the maximum numbgr of
characters that are allowed.

minCountTotal
Allowed. xsd:unsignedint. Minimum number of occurrences of this field within the
entire XML document. The default valuge, is O which means this field is allowed|and
might not be included in some instances of this data structure (dataStructType¢). A
value of 1 or more means that this, field is required and shall be present in ejery
instance of this data structuresatleast the specified number of times.

maxCountTotal
Allowed. xsd:string. MaxXimum number of occurrences of this field within the eptire
XML document. Its yalue shall be either an unsigned integer or the vplue
“UNBOUNDED”. The(default value is 1 which means this field shall not be prefent
more than once within any instance of this data structure (dataStructType). A
value of 0 indicates that this field is not allowed and shall not be present infany
instance of thistdata structure. A value of “UNBOUNDED” indicates that there i no
predetermined limit on the number of times this field may be present. The valye of
maxCountTotal shall be greater than or equal to minCountTotal.

minListSizeTotal
Allewed. xsd:unsignedint. Valid only for a CSV-type field i.e. when the @csv
attribute is specified within name. Minimum number of entries in each instande of
this CSV field. The default value is 0 which means this field, when present, jmay
contain an empty CSV list. A value of 1 or more means that this field, when
present, shall contain at least the specified number of entries in the CSV list.

maxListSizeTotal
Allowed. xsd:string. Valid only for a CSV-type field i.e. when the @csv attribufe is
specified within name. Maximum number of entries in each instance of this CSV
field. Its value shall be either a positive integer or the value “UNBOUNDED”.|The
default value is 1 which means this CSV field shall not contain more than one ¢ntry
at a time. A value of “UNBOUNDED?” indicates that there is no predetermined [limit
on the number of entries in the CSV list. The value of maxListSizeTotal shall be

greater than or equal to minlistSizeTotal

allowedValueDescriptor

Required. Begins the description of an allowed value data set for this field.
Multiple allowedValueDescriptor elements are permitted. The total span of
allowed values for this field is simply a concatenation of the individual allowed
values within each allowedValueDescriptor. Shall contain either

e allowAny or

e allowedValueList and/or allowedValueRange
Contains the following sub element(s):

dependentField
Allowed. Identifies the values of a “dependent” field which define a
“validity context” for the allowed value data set being defined within this
allowedValueDescriptor. In other words, when the dependentField is
set to one of the values defined within the dependentField’s sub
elements anyValue, valuelist and/or valueRange sub element, then this
field shall contain one of the values identified by the
allowedValueDescriptor's sub elements allowAny, allowedValuelist
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