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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 H'\rnngln tachnical committees ostablishad hy the rncpnr‘h'nn

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 procedures used to develop this document and those intended \for its further
maintenance are described in the ISO/IEC Directives, Part 1. In particular the different
approval criteria needed for the different types of document should be noted. This
document was drafted in accordance with the editorial rules of/the ISO/IEC Directives,
Part 2 (see http://www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be
the subject of patent rights. ISO and IEC shall not be held responsible for identifying any
or all such patent rights. Details of any patent rights idéntified during the development of
the document will be in the Introduction and/or<nvthe ISO list of patent declarations
received (see www.iso.org/patents).

Any trade name used in this document is inférmation given for the convenience of users
and does not constitute an endorsement.

For an explanation on the voluntary .nature of Standard, the meaning of the ISO specific
terms and expressions related tow.€onformity assessment, as well as information about
ISO’s adherence to the WTO prineiples in the Technical Barriers to Trade (TBT) see the
following URL: Foreword - Supplementary information

ISO/IEC 29341-20-14 was ‘prepared by UPnP Forum and adopted, under the PAS
procedure, by joint (technical committee ISO/IEC]TC 1, Information technology, in
parallel with its approval by national bodies of ISO and IEC.

The list of all eutrently available parts of ISO/IEC 29341 series, under the general title
Informationtechnology — 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.HNn
this respect, the statements of the holders of these patent rights are registered with ISO and IEC,

Intel Corporation has informed IEC and ISO that it has patent applications or granted patents.
Information may be obtained from:

Intel Corporation

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

USA — Hillsboro, Oregon 97124

Microsoft Corporation has informed IEC and ISO that it has ‘patent applications or granted
patents as listed below:

6101499 / US; 6687755 / US; 6910068 / US; 7130895,/ US; 6725281 / US; 7089307 / US;
7069312 / US; 10/783 524 /US

Information may be obtained from:

Microsoft Corporation
One Microsoft Way
USA — Redmond WA 98052

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

Information may be obtained' from:

Philips International B.V._ ~ IP&S
High Tech campus, building 44 3A21
NL — 5656 Eindhoven

NXP B.V. (NL)-has informed IEC and ISO that it has patent applications or granted patents.
Informationimay be obtained from:
NXP<B-V. (NL)

High' Tech campus 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

1ToUT Fage Mill kRoad
USA - Palo Alto, CA 94304

Samsung Electronics Co. Ltd. has informed IEC and ISO that it has patent applications or
granted patents.

Information may be obtained from:

Digital Media Business, Samsung Electronics Co. Ltd.
416 Maetan-3 Dong, Yeongtang-Gu,
KR — Suwon City 443-742

Huawei Technologies Co., Ltd. has informed IEC and ISO that it‘\has patent applications or
granted patents.

Information may be obtained from:

Huawei Technologies Co., Ltd.
Administration Building, Bantian Longgang District
Shenzhen — China 518129

Qualcomm Incorporated has informed IEC and 4SO that it has patent applications or granted
patents.

Information may be obtained from:

Qualcomm Incorporated
5775 Morehouse Drive
San Diego, CA — USA 92121

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

Information may be obtained from:
Telecom ItaliaS,p.A.

Via Reiss Romoli, 274

Turin - Italy{10148

Cisco-Systems informed IEC and ISO that it has patent applications or granted patents.

Infermation may be obtained from:

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

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

LID-D Nay Arakit CTET G Al
OT 17T DT VvVICT7TIormeoturT—T.U

ISO/IEC 29341 Part

ICOVAEC 20244 42000

UPNP Device Architecture Version 1.0
UPNP Device Architecture 1.1

UPNP Device Architecture 2.0

UPNP Basic:1 Device

UPnNP AV Architecture:1

UPNP AV Architecture:1

UPnP AVTransport:1 Service

UPnP ConnectionManager:1 Service
UPNP ContentDirectory:1 Service
UPNnP RenderingControl:1 Service
UPnP MediaRenderer:1 Device

UPnP MediaRenderer:2 Device

UPNnP MediaServer:1 Device

UPnP AVTransport:2 Service

UPnP AVTransport:2 Service

UPNnP ConnectionManager:2 Service
UPnP ConnectionManager:2 Service
UPNP ContentDirectory:2 Service
UPNnP RenderingControl:2 Service
UPnP RenderingControl:2 Service
UPnP ScheduledRecording:1

UPnP ScheduledRecording;2

UPnP MediaRenderer:2 Bevice

UPnP MediaServer:2 Device

UPnP AV Datastructure Template:1
UPnP AV Datastructure Template:1
UPnNP DigitalSecurityCamera:1 Device
UPnP DigitalSecurityCameraMotionlmage:1 Service
UPnR DigitalSecurityCameraSettings:1 Service
UPRP DigitalSecurityCameraStilllmage:1 Service
YPnP HVAC_System:1 Device

OV o JJT 1 LY A\ A%A%]

ISO/IEC 29341-1:2011
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 293413210
ISO/IEC 293411-3-11
ISO/IEC29341-3-12
ISOAEC 29341-3-13
ISOAEC 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
ISO/IEC 29341-5-12
ISO/IEC 29341-6-1

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

Xiv

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

UPnP SwitchPower:1 Service

UPnP DimmableLight:1 Device

UPnP InternetGatewayDevice:1 Device

UPnP LANHostConfigManagement:1 Service

UPNP Laver3Forwarding:1 Service

ISO/IEC 29341-20-14:2017(E)

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

UPNP LinkAuthentication:1 Service
UPnP RadiusClient:1 Service
UPnP WANCableLinkConfig:1 Service

UPnP WANCommonlinterfaceConfig:1 Service

UPnP WANDSLLinkConfig:1 Service
UPnP WANEthernetLinkConfig:1 Service
UPnP WANIPConnection:1 Service
UPnP WANPOTSLinkConfig:1 Service
UPnP LANDevice:1 Device

UPnP WANPPPConnection:1 Service
UPnP WLANConfiguration:1 Service
UPnP WANDevice:1 Device

UPnP WANConnectionDevice:1 Device

UPNnP WLANAccessPointDevice:1 Device

UPNP Printer:1 Device

UPnP ExternalActivity:1 Service
UPNP Feeder:1.0 Service

UPNP PrintBasic:1 Service

UPNP Scan:1 Service

UPnP Scanner:1.0 Device

UPnP QoS Architecture:1.0
UPNP QosDevice:1 Service
UPnP QosManager:1 Service
UPnP QosPolicyHolder: 1-Service
UPNP QoS Architecture:2

UPNP QosDevice:2 Service
UPnP QosManager:2 Service
UPnP QosPolicyHolder:2 Service
UPNnRPQOS v2 Schema Files
URnR RemoteUIlClientDevice:1 Device
UPnP RemoteUIClient:1 Service

ISO/IEC 29341-8-12
ISO/IEC 29341-8-13
ISO/IEC 29341-8-14
ISO/IEC 29341-8-15
ISO/IEC 29341-8-16
ISO/IEC 29341-8-1F
ISO/IEC 2934148418
ISO/IEC 29341-8-19
ISO/IEC.29341-8-2
ISO/IEC 29341-8-20
ISO/IEC 29341-8-21
[SO/IEC 29341-8-3
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PP RemotettServer-+Service
UPnP RemoteUIServerDevice:1 Device
UPnP DeviceSecurity:1 Service

UPNP SecurityConsole:1 Service

ISOHEC 2934 1+=12-1+1
ISO/IEC 29341-12-2

ISO/IEC 29341-13-10
ISO/IEC 29341-13-11

UPNP ContentDirectory:3 Service ISO/IEC 29341-14-12:2011
UPnP MediaServer:3 Device ISO/IEC 29341-14-3:2011
UPnP ContentSync:1 ISO/IEC 29341-15-10:2011
UPnP Low Power Architecture:1 ISO/IEC 29341-16-1:2011
UPnP LowPowerProxy:1 Service ISO/IEC 29341-16-10:2011
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1 Scope

This service definition is compliant with the UPnP Device Architecture version 1.0 [14].
It defines a service type referred to herein as ScheduledRecording service.

The ScheduledRecording service is a UPnP service that allows control points to
schedule the recording of content. Generally, this content is broadcast content, but
this specification does not limit itself to broadcast content. This service type enables

o
t

£all H £ FH
e IUIIUVVIIIS TUTrtouvITo.

o Create a recordSchedule so that it is added to the list of recordSchedule
instances. Each recordSchedule describes user-level recording instructions for,
the ScheduledRecording service.

e Browse a list of recordSchedule instances stored by the ScheduledReceording
service.

e Delete a recordSchedule so that it is removed from the list of recondSchedule
instances.

e Browse a list of recordTask instances, stored by the ScheduledRecording
service. The ScheduledRecording service may create zerQ’or more recordTask
instances for each recordSchedule. A recordTask represents a discrete
recording operation of a recordSchedule.

e Enable or disable individual recordTask instances.

e Enable or disable a recordSchedule.

o Receive notifications indicating change of recordSchedule or recordTask list.

The ScheduledRecording service does not<require a dependency on any UPnP
services other than a co-located ContentDirectory service, which provides the
following functions:
e A ContentDirectory service provides channel line-up to allow users to find
recordable channels. A controlpoint may use this metadata when creating a
recordSchedule on a ScheduledRecording service.

o A ContentDirectory service may provide Electronic Program Guide (EPG)
features to allow users to find recordable content. A control point may use this
metadata when creating a recordSchedule on a ScheduledRecording service.

e Contents recerded by the ScheduledRecording service may be exposed by a
ContentDiregtory service.

The architecttral relationship among the different concepts, defined by the
ScheduledRecording service can be summarized as follows: A ScheduledRecording
service owns a flat (that is: non-nested) list of recordSchedule instances, meaning
that the) ScheduledRecording service may create, destroy, or change recordSchedule
instances. A recordSchedule represents user-level instructions to perform recording
opérations. Generally, a user constructs his instructions to a ScheduledRecording
service via a control point that invokes UPnP actions that affect the list of
recordSchedule instances. In all cases, the ScheduledRecording service shall be able
to describe discrete recording operations for a recordSchedule through a list of

assoclated recordlask instances. A recordlask can only exist with a recordSchedule
(that is: never orphaned). Thus when a recordTask is created by the
ScheduledRecording service, its lifetime depends on its parent recordSchedule. An
individual recordTask can be selectively enabled or disabled.
This service template does not address:
o Implementations where the ScheduledRecording service and its associated
ContentDirectory service are not co-located in the same device.
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2 Normative references

The following documents, in whole or in part, are normatively 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 amendments) applies.

[1] — XML Schema for RenderingControl AllowedTransformSettings, UPnP Forum,
March 31, 2013.
Available at: http://www.upnp.org/schemas/av/AllowedTransformSettings-v1-

20130331.xsd.
Latest version available
at: http://www.upnp.org/schemas/av/AllowedTransformSettings.xsd.

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

Available at: http://www.upnp.org/specs/av/UPnP-av-AVDataStructureTemplate-y1-
20130331.pdf.

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

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

Available at: http://www.upnp.org/schemas/av/av-v3-20130334-xsd.

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

[4] = XML Schema for UPnP AV Common XML StructureSy"UPnP Forum, March 31,
2013.

Available at: http://www.upnp.org/schemas/av/avs~y8-20130331.xsd.

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

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

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

Latest version available at: http://wwwZupnp.org/specs/av/UPnP-av-AVTransport-v3-
Service.pdf.

[6] = 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.

[7] — ContentDiregtory: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.

[8] =~ 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.

[9] — ConnectionManager:3, UPnP Forum, March 31, 2013.

Available 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.

[10] — XML Schema for ConnectionManager DeviceClockinfoUpdates, UPnP Forum,
December 31, 2010.

Available at: http://www.upnp.org/schemas/av/cm-deviceClockinfoUpdates-v1-
20101231.xsd.
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Latest version available at: http://www.upnp.org/schemas/av/cm-
deviceClockIinfoUpdates.xsd.

[11] = XML Schema for ConnectionManager Features, UPnP Forum, December 31,
2010.

Available at: http://www.upnp.org/schemas/av/cm-featureList-v1-20101231.xsd.
Latest version available at: http://www.upnp.org/schemas/av/cm-featureList.xsd.

[12] — XML Schema for UPnP AV Dublin Core.
Available at: http://www.dublincore.org/schemas/xmls/simpledc20020312.xsd.

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

[14] — UPnP Device Architecture, version 1.0, UPnP Forum, October 15, 2008.
Available at: http://www.upnp.org/specs/arch/UPnP-arch-DeviceArchitecture-v 1.0«
20081015.pdf.

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

[15] — XML Schema for ContentDirectory Structure and Metadata (DIDE-Lite), UPnP
Forum, March 31, 2013.

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

Latest version available at: http://www.upnp.org/schemas/ay/didl-lite.xsd.

[16] — XML Schema for ContentDirectory DeviceMode, URnP Forum, December 31,
2010.

Available at: http://www.upnp.org/schemas/av/dmosv1-20101231.xsd.

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

[17]1 — 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:tpnp.org/schemas/av/dmor.xsd.

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

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

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

[19] — ISO/IEC 149775 Information technology - Syntactic metalanguage - Extended
BNF, December 1996/

[20] — XML Schema for ContentDirectory Permissionsinfo, UPnP Forum, December 31,
2010.

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

Latest«ersion available at: http://www.upnp.org/schemas/av/pi.xsd.

[28. ' 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.

[22] —=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.

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

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

[25] — ScheduledRecording:2, UPnP Forum, March 31, 2013.
Available at: http://www.upnp.org/specs/av/UPnP-av-ScheduledRecording-v2-Service-
20130331.pdf.

Catest version avallable at: hiip.//WWWw.upnp.org/specs/aviUPnP-av-
ScheduledRecording-v2-Service.pdf.

[26] — XML Schema for ScheduledRecording Metadata and Structure, UPnP Forum,
March 31, 2013.

Available at: http://www.upnp.org/schemas/av/srs-v2-20130331.xsd.

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

[27] — XML Schema for ScheduledRecording LastChange Eventing, UPnPsForum,
September 30, 2008.

Available at: http://www.upnp.org/schemas/av/srs-event-v1-20080930.Xsd.

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

[28] — XML Schema for RenderingControl TransformSettings; UPnP Forum, March 31,
2013.

Available at: http://www.upnp.org/schemas/av/TransformSettings-v1-20130331.xsd.
Latest version available at: http://www.upnp.org/schefras/av/TransformSettings.xsd.

[29] — XML Schema for ContentDirectory Metadata; UPnP Forum, March 31, 2013.
Available at: http://www.upnp.org/schemas/av/upnp-v4-20130331.xsd.
Latest version available at: http://www.upnp,org/schemas/av/upnp.xsd.

[30] — The “xml:” Namespace, November 3; 2004.
Available at: http://www.w3.org/XML/1998/namespace.

[31] = XML Schema for the “xml:.’(INamespace.
Available at: http://www.w3.0rg/2001/xml.xsd.

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

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

[34] — 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.

[35] — XML Schema for XML Schema.
Available at: http://www.w3.0rg/2001/XMLSchema.xsd.

[36] — Unicode Technical Standard #10, Unicode Collation Algorithm, version 4.1.0,
revision 14, M. Davis, K. Whistler, May 5, 2005.
Available at: http://www.unicode.org/reports/tr10/tr10-14.html.

[37] — Unicode Standard Annex #15, Unicode Normalization Forms, version 4.1.0,

revision 25, M. Davis, M. Durst, March 25, 2005.
Available at: http://www.unicode.org/reports/tr15/tr15-25.html.
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[38] — Unicode Technical Standard #35, Locale Data Markup Language, version 1.3R1,
revision 5,.M. Davis, June 2, 2005.
Available at: http://www.unicode.org/reports/tr35/tr35-5.html.

[39] — Extensible Markup Language (XML) 1.0 (Third Edition), Frangois Yergeau, Tim
Bray, Jean Paoli, C. M. Sperberg-McQueen, Eve Maler, eds., W3C Recommendation,
February 4, 2004.

Available at: http://www.w3.0rg/TR/2004/REC-xmI-20040204.

3 Terms, definitions, symbols and abbreviations

For the purposes of this document, the terms and definitions given in [14] and the
following apply.

3.1 Provisioning terms

311

allowed

A

The definition or behavior is allowed.

31.2

conditionally allowed

CA

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

313

conditionally required

CR

The definition or behavior depends on a condition. If the specified condition is met,
then the definition or behavior is requireddOtherwise the definition or behavior is
allowed as default unless specifically defined as not allowed.

31.4

required

R

The definition or behavior is.required.

3.1.5

R/A

Used in a table column heading to indicate that each abbreviated entry in the column
declares the provisioning status of the item named in the entry's row.

3.1.6
X
Vendor-defined, non-standard.

3.7

-D

Declares that the item referred to is deprecated, when it is appended to any of the
other abbreviated provisioning terms.

3.1.8

CSV list (or CSV)

Comma separated value list. List—or one-dimensional array—of values contained in a
string and separated by commas

3.2 Terms specific to ScheduledRecording service

3.21 CDS

ContentDirectory service
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3.2.2 EPG
Electronic Program Guide

3.23 SRS
ScheduledRecording service

3.24 CDS object
An object in a ContentDirectory service metadata hierarchy; that is: item or container.

3.2.5 User Channel

A User Channel is a ContentDirectory service object that exposes the (continuous)
content stream of a particular broadcast channel. Usually, the actual channel that the
User Channel exposes is determined by the user through some device-specific
interaction. Examples are: manual programming of a number of channel presets;
invoking of the auto-scan functionality of a device; predefined fixed ¢ channel
assignments by the device manufacturer.

3.2.6 Channel Group

A Channel Group is a ContentDirectory service container that holds a number of User
Channel items. Typically, a Channel Group contains User Chiahnel items that are
bound to a particular hardware resource. Examples include: a~single analog cable TV
tuner, a HDTV digital tuner, an AM/FM radio tuner, etc.

3.2.7 Channel Line-up

A service provider-generated list of channels with th€irassociated content provider.

3.2.8 object

A recordSchedule or a recordTask (see definition of recordSchedule and recordTask
below).

3.29 class

As defined in the ContentDirectory service specification, a class is used to assign a
type to an object. It also identifies'the minimum required set of properties that shall be
present on that object and .the-allowed properties that may be present. Classes are
organized in a hierarchy with*certain classes being derived from others as in a typical
object-oriented system. This specification defines two base classes (recordSchedule
and recordTask) from.which all other classes are derived.

3.210 object Modification

An object is considered modified when one of its properties (or its list of properties) is
modified; that’is: added, removed or changed in value (see definition of property
below).

3.2.11~ recordSchedule

A-ScheduledRecording service construct that represents a complete set of recording
instructions to the service, which allows the service to generate recordTask objects as

necessary to record the desired content. The creator of the recordSchedule object
A

ool 1 o onmanifin Aloce Khaoonad AW thA tvna A ~Ar el A by ~F dhh A ot Al AN s o
ToSSTgTIo It o SpPCUrImoUriasSs,;, vaoCU O oIty pCaltU CUTTTPTCATTY - U e ot oCtoTTS, oSTU

to identify the content.

A recordSchedule is represented in XML as an <item>..</item> element.

3.212 Conflicting_recordSchedule

A conflicting recordSchedule exists when one or more of its associated recordTask
instances is in conflict with another recordTask instance.
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3.213 recordTask

A ScheduledRecording service construct that represents a discrete recording
operation of the underlying recording system. A recordTask is created by its parent
recordSchedule and can not be directly created by the user. The parent-child
relationship of recordSchedule and recordTask can be 1-to-zero or more.

A recordTask is represented in XML as an <item>..</item> element.

3.214 Conflicting_recordTask

A_conilicting recoradlrask exists when it _overlaps in _tume with one or more otnher
recordTask instances and the ScheduledRecording service has insufficient resources
to record all of them. Existing pre-roll and post-roll adjustments (as defined by the
scheduledStartDateTimeAdjust and scheduledDurationAdjust properties) shall \be
taken into account when determining conflicts.

3.2.15 recordScheduleParts

A ScheduledRecording service construct that represents user-levelx recording
instructions to the service, which provide a template to generate complete
recordSchedule objects. The creator of the recordScheduleParts object assigns it a
specific class, based on the type and complexity of the instructions, used to identify
the content.

A recordScheduleParts is represented in XML as an <item®>0)</item> element.

3.216 Property-set Data Types

Certain ScheduledRecording service actions use property-set arguments that contain
information about a set of properties, typically expressed in the form of an srs XML
Document (for example, the Elements argument of the CreateRecordSchedule()
action). The set of properties that can, exist in a property-set argument is
implementation dependent. Indeed, the set of allowed properties that a particular
ScheduledRecording service chooses tauimplement is vendor dependent.

This specification currently defines three different property-set data types:

e A ARG TYPE RecordSchedule
e A ARG TYPE RegoOtdTask
e A ARG TYPE _RecordScheduleParts

Although these three "types are different, they are very similar in nature and are
defined using the.same SRS schema [26], which defines all the properties that can
ever occur in_any of the three property-set data types. They differ only in the set of
properties that can appear in them and in the values that are allowed for these
properties.

3.217.5 Property

Aproperty in the ScheduledRecording service represents a characteristic of an object.
RProperties are distinguished by their names. The ScheduledRecording service defines
two kinds of properties — independent and dependent. Each independent property has
zero or more dependent properties associated with it. Independent property names

contain no “@” symbol; they could contain an XML namespace prefix (see below for
an explanation of the relationship between properties and XML). Each dependent
property is associated either with exactly one independent property or directly with a
ScheduledRecording service class. The name of a dependent property that is
associated with an independent property is the concatenation of three parts: its
associated independent property name, the “@” symbol, and a name for the
relationship between the two properties’ values. The name of a dependent property
that is associated directly with a class is just the “@” symbol followed by the
relationship name. Their data types and meanings are defined in Annex B.
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Even though ScheduledRecording service properties are not XML objects, XML is
used to express them in all exchanges between a control point and a
ScheduledRecording service implementation. This creates an unavoidable
relationship between XML syntax and property names and values. In XML, an
independent property is represented as an element. The property name is used as the
element name. The property value is the element content. A dependent property is
represented as an attribute in XML. The dependent property’s relationship name is
used as the attribute name. The dependent property’s value is the attribute value. For
dependent properties that are associated with an independent property, the attribute
appears _in _the start tag of the element that represents its associated independent

property. For dependent properties that are associated directly with a class, the
attribute appears in the top-level start tag for each object of that class.

Examples:
Table 1 — Properties in XML
Property Name XML Representation (srs declared as default namespace)
title <title>..</title>
taskProgramCode <taskProgramCode>..</taskProgramCode™
taskProgramCode@type <taskProgramCode type="..">..</taskBpOgramCode>
@id <item id="..">..</item>

3.218 Member Property

A property is a member of a particular class when the\property is declared to be either
required or allowed for that class.

3.219 Supported Member Property

A supported member property is a memberiproperty that is supported by a particular
ScheduledRecording service implementation, according to the information returned by
the GetPropertyList() action.

3.2.20 Multi-valued property

Some independent propertiestare multi-valued. This means that the property may
occur more than once in an.abject.

3.2.21 Single-valued property

Most independent properties are single-valued. This means thatthe property shall
occur at most once jin an object. Some single-valued properties can contain a CSV list
of values. A dependent property is always considered single-valued, because it can
occur at most-once with each occurrence of its associated independent property, even
though thelindependent property could be multi-valued.

3.2.22" XML Document

A.String that represents a valid XML 1.0 document according to a specific schema.
Every occurrence of the phrase “XML Document’ is preceded by the appropriate root
element name, italicized, as listed in column 3, “Valid Root Element(s)” of Table 5.

For example, the phrase 'srs XML Document refers 10 an XML document based on
the SRS Schema as defined in [26]. Such a document comprises a single <srs ..>
root element, and it is allowed to be preceded by the XML declaration: <?xml
version="1.0" ..?>.

Therefore, the string containing the srs XML Document will have one of the following
two forms:

“<srs ..>..</srs>"
or
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“<?2xml ..?>
<srs ..>..</srs>”

3.2.23 XML Fragment

An XML Fragment is a sequence of XML elements that are valid direct or indirect child
elements of the root element according to a specific schema. Every occurrence of the
phrase “XML Fragment” is preceded by the appropriate root element name, italicized,
as listed in column 3, “Valid Root Element(s)” of Table 5.

Eor nvgmpln, the nhrasa “srs XMI Eraament’ refars to 2o segushce of XMl sleaments

that are defined in the SRS Schema as defined in [26]:

“<item id=".." .>.</item>”
or
“<recordDestination mediaType=".." preferencesr.">

</recordDestination>”

or

“<title>..</title>
<class>..</class>
<.>.</..>

<. >.</.>7

3.2.24 actualScheduledStartDateTime

The actual scheduled start date&time of a program item is defined as:

actualScheduledEndDate Time = scheduledStartDate Time +
scheduledStartDate TimeAdjust

where_scheduledStartDateTime is the scheduled broadcast start date&time of the
program item and scheduledStartDatehimeAdjust is a user-supplied adjustment to
that date&time, for example for pre-rellpurposes.

3.2.25 actualStartDateTime

The actual start date&time of@program item is defined as:

actualStartDateTime = actualScheduledStartDateTime + any device-specific record
startup latency.

3.2.26 actualScheduledEndDateTime

The actual secheduled end time of a program item is defined as:

actualScheduledEndDate Time = scheduledStartDate Time + scheduledDuration
+ scheduledDurationAdjust

where_scheduledStartDateTime is the scheduled broadcast start date&time of the
program item, scheduledDuration is the scheduled broadcast duration of the program
item and scheduledDurationAdjust is a user-supplied adjustment to that duration, for
example to select just a part of the program for recording.

3.2.27 actualEndDateTime

The actual end date&time of a program item is defined as:

actualEndDateTime = actualScheduledEndDateTime + any device-specific record
teardown latency.

3.2.28 actualScheduledDuration

The actual scheduled duration of a program item is defined as:
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actualScheduledDuration = actualScheduledEndDate Time —
actualScheduledStartDate Time

= scheduledDuration + scheduledDurationAdjust

scheduledStartDate TimeAdjust

where_scheduledDuration is the scheduled broadcast duration of the program item,
scheduledDurationAdjust is a user-supplied adjustment to that duration, and
scheduledStartDate TimeAdjust is a user-supplied adjustment to the scheduled start

date&time.

3.2.29 Lexical Sort Order

Lexical sort order refers to string sorting — also called collation — based on language
and regional conventions. It is not based on the binary codes of the characters in
strings. Furthermore, lexical sorting is not based on character sets; a single character
set may have multiple sort orders, again according to language andregional
conventions. It is also possible to have lexical sorts that are further refined according
to user preference. For a complete discussion of this topic see [36], @nd the related
standards [37] and [38]. The lexical sort algorithms are defined_in|{36]. It uses a
secondary algorithm defined in [37] and supporting data tables defined in [38]. These
three references together — [37], [36] and [38] — should be sufficient to implement a
robust lexical sort.

Simple example: one of the most familiar examples is case-insensitive sorting on the
ASCII subset of Unicode. In a binary ASCII sort, all Alower case letters sort after the
upper case “Z” because “Z” has a character cede* of 0x5A, and all lower case
character codes are greater than or equal to 0x61¢

More complex example: the “6” character ‘in” German sorts between
characters whereas in Swedish, it sorts after’fz".

n” and “p

3.2.30 Lexical Matching

Lexical matching compares two (sub)strings for equality under certain lexical sorting
conditions. It js important to n6te that equality in lexical matching is often less
restrictive than equality in lexical sorting. In other words, two strings that are equal
under a lexical sort will always be a lexical match. However, two strings that are a
lexical match might not be' equal under a lexical sort for the same language and
region. In some casesy an implementation’s lexical sort might consider all alphabetic
characters with diagritical marks (accents, umlauts, circumflexes, etc.) to be distinct,
yet the same implementation might ignore diacritical marks in lexical matching. For
example, the strings “resumé”, “resume” and “résumé” might sort as “resume” <
‘resumé” < “résume”, but when a lexical match using the string “resume”, might find
all three strings “resumé”, “resume” and “résumé”. For implementation techniques,
see clause 8 in [36].

3.2.31" Simple Non-case-sensitive Sort Order

Asimple non-case-sensitive sort order applies only to Roman alphabetic characters.
All lower case ASCII alphabetic characters shall sort the same as their uppercase
equivalent, except when compared directly with their upper case equivalent, in which

case the upper case character should sort before {ts tower case equivatent. This
means that of the following three ordering relations, (1) shall be true, at least one of
(2) and (3) shall be true, and (2) should be true.

“A” S “a” < “B” S “b” <...< “Y” S “yn < “Z” S “Z”
“A” < “a” < “B” < “b” < < “Y” < cr.y” < “Z” < “Z”
“A” — ua” < AcB” — “b” < < “Y” — ccy” < ccza’ — ch”

Additionally, the same upper and lower case relationships should hold for non-ASCII
Roman alphabetic characters. That is, lower case alphabetic characters with

10 © ISO/IEC 2017 — All rights reserved
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diacritical marks should sort as their upper case equivalent, except when compared
directly with their upper case equivalent, in which case the upper case character
should sort before its lower case equivalent. The ordering relation between ASCII and
non-ASCIl alphabetic characters is left unspecified. Also, the ordering relation
between non-ASCIl alphabetic characters that are not upper or lower case
equivalents of each other is left unspecified. This is summarized in the following
relations, where c represents any non-ASCIl Roman alphabetic character. (4) should
be true for all c. (5) should be true for all c. If (5) is false for any c, it should be false
for all ¢ and (6) should be true for all c.

upper(C) < lower(C)
upper(c) < lower(C)
upper(c) = lower(C)

3.232 Simple Non-case-sensitive Matching

In a simple non-case-sensitive match, relation (1) above in subclause 3.2.8¥% shall be
true, and relation (6) above in subclause 3.2.31 should be true.

3.2.33 Numeric Sort Order

A sort order in which values are compared numerically. If thedypée of an individual
value is numeric, the numeric value is used. If the type of an jndividual value is string,
the string is converted to a number and that numeric value is used.

3.2.34 Boolean Sort Order
Boolean values are sorted with “0” (false) being less-than “1” (true).

3.2.35 Sequenced Sort

A sequenced sort is a sort applied to a set of'values, each of which is composed of a
sequence of subvalues. The sequence is often in a CSV list, but there are other kinds
of sequences used for sorting in this .specification. The sequenced sort starts by
sorting based on the first subvalue insthe sequence. If all values differ in the first
subvalue, the sort is finished. Otherwise, each subset of equal subvalues is then
sorted based on the next subvalde in the sequence. This process repeats iteratively
until there are no more subsets of equal subvalues or the sequence is exhausted.

3.2.36 Sequenced Lexical Sort

A sequenced sort in which all subvalues are strings and the subvalues are compared
lexically.

3.2.37 Sequenced Numeric Sort

A sequenced’sort in which each subvalue is either a number or the number
represented’by a string.

3.2.38.> Lexical Numeric Sort

A‘lexical numeric sort is one where one or more substrings are known to represent
numbers. The strings are then sorted using a sequenced sort, where the sequence is
composed of the sequence of non-numeric and numeric substrings from the larger
string

4
©)
(6)

For example, assume a property has the form <letter>-<number>, where <number>
ranges from 1 to 10. In a straight ascending lexical sort, the values “A-10", “A-1”, “A-2”
would sort as: “A-17, “A-107, “A-2". “A-10” sorts before “A-2” because they are equal in
the first two character positions, but in the third position, “1” < “2”. However, in a
lexical numeric sort, each string is considered to be a sequence of a letter and
number separated by a hyphen. These values then sort as “A-1", “A-2", “A-10"
because all three are equal in the first subvalue, “A”, but the second subvalue sorts as
1, 2, 10 in numeric order.

ISO/IEC 2017 — All rights reserved 11
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3.2.39 type Relationship Sort

This is a sort defined exclusively for independent properties that have a dependent
property relationship named “fype”. These properties are sorted as a sequence of two
subvalues: the first subvalue is the value of the property’s xxx@type dependent
property; the second subvalue is the value of the independent property xxx itself. The
xxx@type subvalues are sorted as specified for the dependent xxx@type property in
its own subclause. The independent property subvalues are sorted according to the
order specified in its subclause. Sorting of the independent property may vary with the
value of the dependent property.

3.3 Symbols
3.31

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 Notations and Conventions

41 Notation

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

e UPnP interface names defined outside of the‘UPnP Device Architecture
specification [14] 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 alsoustyled in italic text. The difference
between italic terms and italics for emphasis will be apparent by context.

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

o All state variable and action argument data types are defined in [14].
e Basic data types for properties are defined in [34].

e Additional data‘types for properties are defined in the XML schema(s) (see [3])
associated with this service.

For UPnP 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 as input arguments, the values “false”, “no”, “true”, “yes” may also be
encountered and shall be accepted. Nevertheless, it is strongly recommended that all
boolean state variables and output arguments be represented as “0” and “1”.

Fof XML Schema defined Boolean data types, it is strongly recommended to use the
value “0” for false, and the value “71” for true. However, when used 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 "71.

41.2 Strings Embedded in Other Strings

Some string variables and arguments described in this document contain substrings
that shall be independently identifiable and extractable for other processing. This
requires the definition of appropriate substring delimiters and an escaping mechanism
so that these delimiters can also appear as ordinary characters in the string and/or its
independent substrings. This document uses embedded strings in two contexts —
Comma Separated Value (CSV) lists (see subclause 4.2.2) and property values in

12 © ISO/IEC 2017 — All rights reserved
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search criteria strings. Escaping conventions use the backslash character, “V
(character code U+005C), as follows:

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

b) Comma (") is
1) represented as “\,” in individual substring entries in CSV lists
2) not escaped in search strings

c) Double quote (“"”) is

1) not escaped in CSV lists

2) not escaped in search strings when it appears as the start or end delimiter of 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 syptax description
of certain constructs. The usage here is according to the reference [19],

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 seqQuences between (*comment
delimiters*) are English language definitionsyer supplementary explanations of
their associated symbols. White space in the EBNF is used 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 2:

Table 2. <= EBNF Operators

Operator Semantics

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

alternative separator — separates sequences on the right that are independently allowed
definitions fer the non-terminal on the left.

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

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

4.2 Derived Data Types

421 Summary

Subclause 4.2 defines a derived data type that is represented as a string data type
with special syntax. This specification uses string data type definitions that originate
from two different sources. The UPnP Device Architecture defined string data type is
used to define state variable and action argument string data types. The XML
Schema namespace is used to define property xsd:string data types. The following
definition in subclause 4.2.2 applies to both string data types.

ISO/IEC 2017 — All rights reserved 13
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4.2.2 CSV Lists

The UPnP AV services use state variables, action arguments and properties that
represent lists — or one-dimensional arrays — of values. The UPnP Device Architecture,
Version 1.0 [14], does not provide for either an array type or a list type, so a list type
is defined here. Lists may either be homogeneous (all values are the same type) or
heterogeneous (all values can be of different types). Lists may also consist of
repeated occurrences of homogeneous or heterogeneous subsequences, all of which
have the same syntax and semantics (same number of values, same value types and
in the same order). The data type of a homogeneous list is string or xsd:string and

A tad b, OCQ\/ (1) a—Th data

n wrkh-or Aol . AL £ 4+ madnadiaal ol L0, £ o
denotedby-CSV—{o—where——is—the—type—of-the—individualvalves—Fhe—data—type—ofsa
heterogeneous list is also string or xsd:string and denoted by CSV (x, y, z), where x,
y and z are the types of the individual values. If the number of values in the
heterogeneous list is too large to show each type individually, that variable type .is
represented as CSV (heterogeneous), and the variable description includes additional
information as to the expected sequence of values appearing in the list and/their
corresponding types. The data type of a repeated subsequence list is sfring or
xsd:string and denoted by CSV ({a,b,c},{x, y, z}), where a, b, ¢, x, y and\z are the
types of the individual values in the subsequence and the subsequences may be
repeated zero or more times.

o Alistis represented as a string type (for state variables and’action arguments)
or xsd:string type (for properties).

e Commas separate values within a list.

e Integer values are represented in CSVs with theysame syntax as the integer
data type specified in [14] (that is: allowedsleading sign, allowed leading
zeroes, numeric US-ASCII)

e 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

e 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 [34]: 0, false, 1,"true.

e Escaping conventions. forthe comma and backslash characters are defined
in4.1.2.

o White space befarey/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.
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Table 3 — CSV Examples

Type refinement of Value Comments
string
CSV (s trmg) or “+artist,-date” List of 2 property sort
CSV (xsd:string) criteria.
CSsV (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)
\ N 7
CSV (string) or “Smith\, Fred,Jones\, Davey” List of 2 names,
CSV (xsd:string) “Smith, 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 withcteading
xsd:string, blanks”
xsd:unsignedShort)
CSV (i4) or “3, 47 lllegal CSY. 'White space
CSV (xsd:int) is not'alldwed as part of
an_integer value.
CSV (string) or kist of 3 empty string
CSV (xsd:string) Values
CSV (heterogeneous) “Alice,Marketing,5,Sue,R&D,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.

4.3 Management of XML Namespaces in Standardized DCPs

UPNP specifications make extensive use of XML namespaces. This enables separate
DCPs, and even separate ‘components of an individual DCP, to be designed
independently and still avoidinrame collisions when they share XML documents. Every
name in an XML document belongs to exactly one namespace. In documents, XML
names appear in one of two forms: qualified or unqualified. An unqualified name (or
no-colon-name) contains no colon (“:”) characters. An unqualified name belongs to the
document’s default namespace. A qualified 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 unqualjfied 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 XMI| documents The namespace prefix however in formal XMl usage s
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 XML
Committee in [32] 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.
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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 specifications. For 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 predefined

namespace prefixes when referring to CDS properties (“upnp:”, “dc:”, etc).

All of the namespaces used in this specification are listed in Table 4 and Table 5. For
each such namespace, Table 4 gives a brief description of it, its name (a URI) and\its
defined “standard” prefix name. Some namespaces included in these tables are\not
directly used or referenced in this document. They are included for completeness to
accommodate those situations where this specification is used in conjupction with
other UPnP specifications to construct a complete system of devices ahd services.
For example, since the ScheduledRecording service depends on and refers to the
ContentDirectory service, the predefined “srs:” namespace prefix ‘is,”included. The
individual specifications in such collections all use the same stamdard prefix. The
standard prefixes are also used in Table 5 to cross-reference:additional namespace
information. Table 5 includes each namespace’s valid XML dogument root element(s)
(if any), its schema file name, versioning information (to be~discussed in more detail
below), and a link to the entry in Clause 2 for its associated 'schema.

The normative definitions for these namespaces~are the documents referenced
in Table 4. The schemas are designed to suppadrt these definitions for both human
understanding and as test 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 resulty the schemas will validate many XML
documents that are not valid according to‘the specifications.

The Working Committee expectsi“to continue refining these schemas after
specification release to reduce the 'number of documents that are validated by the
schemas while violating the specifications, but the schemas will still be informative,
supporting documents. Some-schemas might become normative in future versions of
the specifications.

Table 4 — Namespace Definitions

Standard Normative
Name- Definition
space Document
Prefix Namespace Name Namespace Description Reference

-~
Q AV Working Committee defined namespaces

atrs urn:schemas-upnp- AllowedTransformSettings and [21]

org:av:AllowedTransformSettings AllowedDefaultTransformSettings

state variables for
RenderingControl

av urn:schemas-upnp-org:av:av Common data types for use in AV |[3]
avdt urn:schemas-upnp-org:av:avdt Datastructure Template [2]
avs urn:schemas-upnp-org:av:avs Common structures for use in AV |[4]
schemas
avt-event |urn:schemas-upnp-org:metadata-1- Evented LastChange state variable | [5]
0/AVT/ for AVTransport

cds-event |urn:schemas-upnp-org:av:cds-event Evented LastChange state variable |[7]
for ContentDirectory
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Standard Normative
Name- Definition
space Document
Prefix Namespace Name Namespace Description Reference

cm-dciu urn:schemas-upnp-org:av:cm- Evented DeviceClockinfoUpdates |[9]

deviceClockIinfoUpdates state variable for
ConnectionManager

cm-ftrlst | urn:schemas-upnp-org:av:cm- FeatureList state variable for [9]

featurelList ConnectionManager

didl-lite urn:schemas-upnp-org:metadata-1- Structure and metadata for [7]

0/DIDL-Lite/ ContentDirectory

dmo urn:schemas-upnp.org:av:dmo Evented DeviceMode state [7]

variable for ContentDirectory

dmor urn:schemas-upnp.org:av:dmor A ARG TYPE DeviceModeReque |[7]

st state variable for
ContentDirectory

dmos urn:schemas-upnp.org:av:dmos DeviceModeStatus state variable [7]

for ContentDirectory

pi urn:schemas-upnp.org:av:pi Permissionsinfo state variable for™\ 7]

ContentDirectory

rcs-event |urn:schemas-upnp-org:metadata-1- Evented LastChange state wvafiable |[21]

0/RCS/ for RenderingControl

rii urn:schemas-upnp-org:av:rii A ARG TYPE RendérihginfolList |[[9]

state variable for
ConnectionManager

rpl urn:schemas-upnp-org:av:rpl A_ARG _TYPE,Playlistinfo state [5]

variable for)AVTransport

Srs urn:schemas-upnp-org:av:srs Metadatavand structure for [25]

ScheduledRecording

srs-event |urn:schemas-upnp-org:av:srs-event Evented LastChange state variable |[25]

for ScheduledRecording

trs urn:schemas-upnp- TransformSettings and [21]

org:av:TransformSettings DefaultTransformSettings state
variables for RenderingControl

upnp urn:schemas-upnp-org:metadata-1- Metadata for ContentDirectory [71

0/upnp/
. \J Externally defined namespaces

dc http://purl.org/delelements/1.1/ Dublin Core [13]

xsd http://www.w37org/2001/XMLSchema |XML Schema Language 1.0 [33], [34]

XSi http://Www.w3.0rg/2001/XMLSchema- | XML Schema Instance Document |[[33] 2.6 & 3.2.7

instantce schema

xml hitp//www.w3.0org/XML/1998/namesp | The “xml:” Namespace [30]

ace
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Table 5 — Schema-related Information

Relative URI and

Standard
Name- File Name @
space e Form 1, Form 2,
Prefix Form3 Valid Root Element(s) Schema Reference
AV Working Committee Defined Namespaces
atrs AllowedTransformSetting | <TransformList> [1]

s-vn-yyyymmdd.xsd

AIIn\AlndTrnncfnernHing

s-vn.xsd

AllowedTransformSetting
s.xsd

av

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

n/a

(3]

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>

(4]

avt-event

avt-event-vn-
yyyymmdd.xsd

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

<Event>

(61

cds-event

cds-event-vn-
yyyymmdd.xsd

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

<StateEvent>

(8l

cm-dciu

cm-
deviceClockIinfoUpdates-
vn-yyyymmdd.xsd

cm-
deviceClockinfoUpdates
-vn.xsd

cm-
deviceClockIinfoUpdates.
xsd

<DevideClockInfoUpdates>

[10]

cm-ftrist

cm-featureList-vn-
yyyymmdd-.xsd

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

<Features>

[11]

didl-lite

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

didl-lite.xsd

<DIDL-Lite>

[15]

dmo

dmo-vn-yyyymmdd.xsd

<DeviceMode>

[16]

' !
UTTTU=VIT.ASU

dmo.xsd

dmor

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

<DeviceModeRequest>

[17]

dmos

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

<DeviceModeStatus>

(18]

18
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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> [20]
pi-vn.xsd
pi.xsd
rcs-event |[rcs-event-vn- <Event> [22]

yyyymmdd.xsd

TCS=CVCeITI=VIT.ASU

rcs-event.xsd

rii rii-vn-yyyymmdd.xsd <rendererInfo> [23]
rii-vn.xsd
rii.xsd

rpl rpl-vn-yyyymmdd.xsd <PlaylistInfo> [24]
rpl-vn.xsd
rpl.xsd

trs TransformSettings-vn- <TransformSettings> [28]
yyyymmdd.xsd

TransformSettings-
vn.xsd

TransformSettings.xsd

Srs srs-vn-yyyymmdd.xsd <srs> [26]
srs-vn.xsd
srs.xsd

srs-event |srs-event-vn- <StateEvent> [27]

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

upnp upnp-vn-yyyymmdd.xsd | n/a [29]
upnp-vn.xsd
upnp.xsd

. {.\‘Gxtemally Defined Namespaces

dc Absolute URL: http:/fdublincore.org/schemas/xmls/simpledc20021212.xsd |[12]
xsd n/a <schema> [35]
Xsi n/a n/a
xml n/a [31]

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

431 Namespace Prefix Requirements

Theresare many occurrences in this specification of string data types that contain XML
names (property names). These XML names in strings will not be processed 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
4. In order to properly process the XML documents described herein, control points

and devices shall use namespace-aware XML processors [32] for both reading and
writing. As allowed by [32], 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
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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.

The assumed default namespace, if any, for each UPnP AV specification is given
in Table 6.

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

Tablte 6— Defautt Namespaces for the AV-Specifications

AV Specification Name Default Namespace Prefix

AVTransport avt-event

ConnectionManager n/a

ContentDirectory didl-lite

MediaRenderer n/a

MediaServer n/a

RenderingControl rcs-event

ScheduledRecording Srs

4.3.2 Namespace Names, Namespace Versioning and.Schema Versioning

The UPnP AV service specifications define several,data structures (such as state
variables and action arguments) whose format is~ah XML instance document that
complies with one or more 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 URNSs.
See Table 4 for a current list of namespace names. Additionally, each namespace
corresponds to an XML schema document that provides a machine-readable
representation of the associated namespace to enable automated validation of the
XML (state variable or action parameter) instance documents.

Within an XML schema and XML\instance document, the name of each corresponding
namespace appears as the_.value of an xmlns attribute within the root element. Each
xmlns attribute also includes a namespace prefix that is associated with that
namespace in order to,qualify and disambiguate element and attribute names that are
defined within different namespaces. The schemas that correspond to the listed
namespaces are ,dentified by URI values that are listed in the schemalocation
attribute also within’the root element (see subclause 4.3.3).

In order to-enable both forward and backward compatibility, namespace names are
permanenily’ assigned and shall not change even when a new version of a
specification changes the definition of 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 namespace. This means, for example, that a
namespace shall not be changed so that a new element or attribute becomes required
in a conforming instance document. Although namespace names shall not change,

namespaces still have version numbers that reflect a specific set of definitional
changes. Each time the definition of a namespace is changed, the namespace’s
version 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
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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 ver "-"

yyyymmdd where

-V

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.

e yyyymmdd is the year, month and day (in the Gregorian calendar) that this
schema was released.

Table 5 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” (hamespace was
“http://www.upnp.org/schemas/av/rcs-event-v2-20060531.xsd”. Hewever, in 2006, the
schema URI for  the newly  created “srs-event? namespace  was
“http://www.upnp.org/schemas/av/srs-event-v1-20060531.xsd " Note the version field
for the “srs-event” schema is “v1” since it was firstversion of that namespace
whereas the version field for the “rcs-event” schema,is\*v2” since it was the second
version of that namespace.

In addition to the dated schema URIs that are associated with each namespace, each
namepace also has a set of undated schema URIs. These undated schema URIs have
two distinct 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
schema that represents the/version of the namespace indicated by ver. For example,
the undated URI “.../aw/rcs-event-v2.xsd” is linked to the most recent schema release
of version 2 of the #rcs-event” namespace. Therefore, on May 31, 2006 (20060531),
the undated schema URI was linked to the schema that is otherwise known as
“...lav/rcs-event=y2-20060531.xsd”. Furthermore, if the schema for version 2 of the
‘rcs-event” mammespace was ever re-released, for example to fix a typo in the
20060531 ¢schema, then the same undated schema URI (“.../av/rcs-event-v2.xsd”)
would adtomatically be updated to link to the updated version 2 schema for the “rcs-
event™namespace.

Form 3 of the undated schema URI is always linked to the most recent release of the
schema that represents the highest version of the namespace that has been
published. For example, on June 25, 2002 (20020625), the undated schema URI

¢ _Javircs-event xsd” was linked to the schema that is otherwise known as “__/av/rcs-

event-v1-20020625.xsd”. However, on May 31, 2006 (20060531), that same undated
schema URI was linked to the schema that is otherwise known as “.../av/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:

e All instance documents, whether generated by a service or a control point,
shall use Form 3.
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e All UPnP AV published schemas that reference other UPnP AV schemas shall
also use Form 3.

Within an XML instance document, the definition for the schemalocation 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 n

ver “-” yyyymmdd where ver and yyyymmdd are described above.

The version attribute provides self-identification of the namespace yersion and
release date of the schema itself. For example, within the original schema released
for the “rcs-event” namespace (.../rcs-event-v2-20020625.xsd), they<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.w3.0rg/2002/XMLSchema-instance”. A
single occurrence of the attribute can declare the location of one or more schemas.
The schemalLocation attribute value consists af‘\a whitespace separated list of
values: 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.

Example 1:

Sample DIDL-Lite XML Instance Doc¢ument. Note that the references to the UPnP AV
schemas do not contain any version or release date information. In other words, the
references follow Form 3 from “above. Consequently, this example is valid for all
releases of the UPnP AV service specifications.

<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns:dc="httpt Afpurl.org/dc/elements/1.1/"
xmlns="urn:sChemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp=Yurn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="Nttp://www.w3.0rg/2001/XMLSchema-instance"
xsi:s maflocation="

L@' chemas-upnp-org:metadata-1-0/DIDL-Lite/

<%~ http://www.upnp.org/schemas/av/didl-lite.xsd
?\ rn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">

<item 1d="18" parentID="13" restricted="0">

AN

</item>
DIDL-Tite

4.4 Vendor-defined Extensions

Whenever vendors create additional vendor-defined state variables, actions or
properties, their assigned names and XML representation shall follow the naming
conventions and XML rules as specified below in subclauses 4.4.1 to 4.4 .4.

441 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
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character (“_"). It shall then be followed by the vendor-assigned action name. The
vendor-assigned action name shall not contain a hyphen character (“-”, 2D Hex in
UTF-8) nor a hash character (“#”, 23 Hex in UTF-8). Vendor-assigned action names
are case sensitive. The first character of the name shall be a US-ASCI| letter (“*A”-“Z”,
“a”-“z”), US-ASCII digit (“07-“9”), an underscore (“_"), or a non-experimental Unicode
letter or digit greater than 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 gtate
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 sepsitive.
The first character of the name shall be a US-ASCII letter (“*A”-“Z”, “a”-“z?)\US-ASCII
digit (“07-“9”), an underscore (“_"), or a non-experimental Unicode detter or digit
greater than U+007F. Succeeding characters shall be a US-ASCII letter (“A”-“Z", “a”-
“z”), US-ASCII digit (“07-“9”), an wunderscore (“_"), a period- (%), a Unicode
combiningchar, an extender, or a non-experimental Unicode lettef,or'digit greater than
U+007F. The first three letters shall not be “XML” in any combination of case.

443 Vendor-defined XML Elements and attributes

UPnP vendors may add non-standard elements and, atfributes to a UPnP standard
XML document, such as a device or service descfiption. 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 vendor-owrned XML namespace and begin with “X_".

444 Vendor-defined Property Names

UPnP vendors may add non-standard properties to the ContentDirectory service.
Each property addition shall be _scoped by a vendor-owned namespace. The vendor-
assigned property name shall.not contain a hyphen character (“-”, 2D Hex in UTF-8).
Vendor-assigned property ndmes 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-a-US-ASCII letter (“A”-“Z”, “a”-“z”), US-ASCII digit (“0”-“9”), an
underscore (“_"),ra-period (“.”), a Unicode combiningchar, an extender, or a non-
experimental Unjcode letter or digit greater than U+007F. The first three letters shall
not be “XML’zin-any combination of case.

5 Seryice Modeling Definitions

5.1 ServiceType
The*following service type identifies a service that is compliant with this template:

urn:schemas-upnp-orqg:service:ScheduledRecording:2

ScheduledRecording service is used herein to refer to this service type.
5.2 ScheduledRecording Service Architecture

5.21 recordSchedule

A ScheduledRecording service implementation has a single, flat list of recordSchedule
instances. A recordSchedule represents the user-level recording instructions to the
ScheduledRecording service. These user-level instructions have various levels of
complexity. For example, a simple instruction can state: “record channel 15 at 4PM on
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March 19, 2004,” while a more complex instruction can state: “record all episodes of
the DIY Home Improvement Show on any channel that has the show for the next
month.” The behavior of a recordSchedule is described by one or more properties,
and these properties can be manipulated through several actions.

As shown in Figure 1, when a control point requests a new scheduled recording to the
ScheduledRecording service via the CreateRecordSchedule() action, the control point
sets a number of properties and passes them to the ScheduledRecording service to
express user-desired instructions to the scheduled recording. Then, as a response to
the CreateRecordSchedule() action, the ScheduledRecording service creates a
recordSchedule, assigns a unique ID to the recordSchedule and returns the
recordSchedule with the complete set of initial property settings. The
ScheduledRecording service shall add allowed properties to the recordSchedule when
a control point did not specify them. Additionally, the ScheduledRecording service
may add some informative properties.

If a control point specifies unsupported or unknown properties as inputisto the
CreateRecordSchedule() action, the ScheduledRecording service shall, gracefully
ignore these. A control point can always parse the generated recCordSchedule
returned in the Result argument of the CreateRecordSchedule action(to-verify whether
certain properties were rejected by the ScheduledRecording serVice. If unsupported
values are set for supported properties, the ScheduledRecording service shall return
an error and the recordSchedule shall not be created.

D D

CreateRecordSchedule(®) .
¢ Properties with desired
values
Scheduled
Control -
; [ Recording
Point < .
Service
L ¢ RecordSchegdide|D
¢ Properties With initially
assigned-values
. .

Figure 1 =~ Creating a new recordSchedule
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Some properties are defined as allowed in the ScheduledRecording service.
Therefore, a control point needs to determine which properties a ScheduledRecording
service implementation actually supports. Since support levels and allowed values for
properties can be different for recordScheduleParts, recordSchedule or recordTask
usage, a pair of actions (GetPropertyList() and GetAllowedValues())) are provided to
retrieve the relevant information. Figure 2 illustrates the concept.

D D
GetPropertyList®)

o Property-set Datatype

<’
L o List of property names
supported for the datatype
Control Scheduled
Point GetAllowedValues(e) Recording
Service
o List of property names
L o Allowed values for the listed (g
properties

o N
Figure 2 — Capability check.

Figure 3 illustrates how recordSchedule instances cafivbe browsed by the control point
after they have been created, to retrieve the updated/current values of the properties.

D D

BrowseRetordSchedules() |
<!
Control L Schedu_led
Point e Currentvalues of the Recording
properties of the returned Service
recordSchedules
A A

Figure 3 — Browse recordSchedule.

Figure 4 illustrates~fiow a control point can delete a recordSchedule from the
ScheduledRecording-service.

DeleteRecordSchedule(e) |

Scheduled
Recording
Service

Control e RecordSchedulelD
Point

Figure 4 — Delete a recordSchedule

5.2.2 recordTask

A recordSchedule will generate one recordTask for each recording operation that
matches the criteria of the recordSchedule. A recordTask also has properties
indicating its behavior. A recordTask is different from a recordSchedule in that it
always represents a single recording operation whereas a recordSchedule may
actually represent multiple recording operations. For example, a ScheduledRecording
service that interprets a recordSchedule to lead to three different recording operations
could generate three different recordTask instances over its lifetime. At a given time,
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a recordSchedule can have zero (no recording operations currently scheduled) or
more recordTask instances associated with it. A ScheduledRecording service shall
report at least one recordTask when the underlying system is performing a recording
operation for some recordSchedule.

When a recordSchedule is created, the ScheduledRecording service generates
necessary recordTask instances associated with each scheduled recording
occurrence. The ScheduledRecording service may also later add a new recordTask
whenever a new scheduled recording occurrence arrives. Similarly, a
ScheduledRecording service may delete recordTask instances when they are no

longer needed. This may happen in a device dependent manner. For example, some
ScheduledRecording service implementations delete a recordTask when the recording
is finished while other ScheduledRecording service implementations keep maintaining
finished recordTask instances. A recordTask can only be created by the
ScheduledRecording service as a result of a trigger from a recordSchedule. A control
point can never create a recordTask directly. Both a recordTask~‘and a
recordSchedule may be deleted by the ScheduledRecording service or a contrel point.

The lifetime of a recordTask is determined in a vendor dependentOway. Some
implementations maintain a recordTask even after it finishes its recording while others
may delete the recordTask once the recording finishes., (However, in any
implementation, when a recordSchedule is deleted, the SchedulédRecording service
shall delete all of its associated recordTask instances.

5.3 State Variables

Like the ContentDirectory service, the ScheduledRecofding service is primarily action-
based. The service state variables exist primarily-to.support argument passing within
service actions. Information is not exposed directly through explicit state variables.
Instead, a client retrieves ScheduledRecording service information via the return
arguments of the actions defined below. Thermajority of state variables defined below
exist simply to provide data type information for the arguments of the various actions
of this service.

Reader Note: For a first-time reader, it might be more helpful to read the action
definitions before reading the'state variable definitions.

5.3.1 State Variable Overview

Table 7 — State Variables

Variable Name R/A @ Data Allowed Value Default Eng.
Type Value Units
SortCapabilities R string CSV (string)
See 5.3.2
SortLevelCapability R ui4 See 5.3.3
StateUpdatelD R ui4 See 5.3.4
KastChange R string See 5.3.5
A ARU T\I PE F‘lUIJC‘ItVI’_I’Dt B QtI;IIH CS‘V’ (DtI;IIH)
See 5.3.6
A ARG _TYPE DataTypelD R string See Table 8 and 5.3.7
A_ARG _TYPE ObjectiD R string See 5.3.8
A_ARG TYPE ObjectIDList CRAa string CSV (string)
See 5.3.9
A ARG _TYPE Propertylnfo R string See 5.3.10
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Variable Name R/A @ Data Allowed Value Default Eng.
Type Value Units
A ARG TYPE Index R ui4 See 5.3.11
A ARG TYPE Count R ui4 See 5.3.12
A_ARG TYPE SortCriteria R string CSV (string)
See 5.3.13
A ARG _TYPE RecordSchedule R string See 5.3.14
A ARG _TYPE RecordTask R string See 5.3.15
A_ARG _TYPE RecordScheduleParts R string See 5.3.16
Non-standard state variables implemented | X TBD TBD TBD BD
by an UPnP vendor go here.

a8 For a device this column indicates whether the state variable shall be implemented or not, where R =
required, A = allowed, CR = conditionally required, CA = conditionally allowed, X = non-standard, add -D
when deprecated (e.g., R-D, A-D).
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Table 8 — Allowed values for the DataTypelD argument

Value R/A @
“A ARG TYPE RecordSchedule” R
“A_ARG_TYPE RecordTask” R
‘A_ARG TYPE RecordScheduleParts” R
Vendor-defined X

@  For a device this column indicates whether the state variable shall be implemented or not, where R =
required, A = allowed, CR = conditionally required, CA = conditionally allowed, X = non-standard, add*-
D when deprecated (e.g., R-D, A-D).

5.3.2 SortCapabilities

This required state variable contains a CSV list of property names that the
ScheduledRecording service can use to sort the information returned in the Result
argument  of  various actions, such as BrowseRecofdSchedules() and
BrowseRecordTasks(). An empty string indicates that the devicel«does not support any
kind of sorting. A wildcard “srs:*” indicates that any supported\ property within the srs
namespace can be used for sorting.

5.3.3 SortLevelCapability

This required state variable contains an integer that.indicates the maximum number of
property names that can be specified in the SortCritéria argument at the same time.

5.3.4 StateUpdatelD

This required state variable is a ScheduledRecording service system-wide numeric value.
Its initial value is 0.

a) StateUpdatelD shall be incremegnted by 1 whenever any of 1) — 3) below occurs:

1) A recordSchedule or recordTask is created or deleted.

2) A recordSchedule ar yrecordTask is modified, which means that one or more
properties are added, deleted or had their value changed.

3) Any other change to the state of the ScheduledRecording service that could be
observed by-a“control point. This includes any vendor- or other future-defined
behavior,

b) When the value of StateUpdatelD is equal to the ui4 maximum value of 4294967295
(2%-1), iferementing it causes it to roll over to the value 0.

c) Thedncrement and the operation that caused it shall occur atomically relative to all
infopmation visible to any control point — including both action out arguments and
evented variable values.

For example, consider the case where a control point invokes
CreateRecordSchedule() to create a new recordSchedule that also immediately

oprx\uno avar\“y ana ranordTacl Accnima that SiatnlinAdatiallD e 10 \whan tha contral
spawns—exacthrenerecerdfask—Assumethat StateUpdatelD-is10-whentheecentrol
point invokes the action and that for a short time period around this invocation, no
other activity occurs that affects the value of StateUpdate/D. During this time period,
exactly one of 1) — 3) below shall be true as seen by all external observations

(including the returned values from this CreateRecordSchedule() invocation):

1) StateUpdatelD is 10; and the new recordSchedule has not been created; and the
new recordTask has not been created.
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2) StateUpdatelD is 11; and the recordSchedule has been created; and the new
recordTask has not been created; and the recordSchedule’s value of
currentRecordTaskCount is 0, indicating that no recordTask has been created.

3) StateUpdatelD is 12; and the recordSchedule has been created; and the new
recordTask has been created; and the recordSchedule’s value of
currentRecordTaskCount is 1, indicating that the child recordTask has been
created.

ScheduledRecording service implementations should maintain the same value for
StateUpdatelD through power cycles and any other disappearance/reappearance of the
service on the network. Control points can use a change in the value of this variableto
determine if there has been a change in the ScheduledRecording service.

The value of the StateUpdatelD state variable, returned within events and returned as an
output argument of certain actions should be monitored very closely by conirel points.
Indeed, whenever an action returns with a StateUpdatelD value in its Update/D argument
that is less than the StateUpdatelD value received in the updatelD attribute)from the most
recent LastChange event, the information returned by that action is potentially stale. A
control point might want to refresh that information for instance by invoking the
appropriate Browsexxx() or Getxxx() action. It is safe to use thelinformation as long as
the StateUpdatelD value returned in the Update/D argument of the action is greater than
or equal to the StateUpdatelD value received in the updatetD attribute from the most
recent LastChange event.

5.3.5 LastChange

Note: It is assumed that the default namespace for this subclause 5.3.5 of the
specification is srs-Ic.

This required state variable is used for eventing purposes to allow clients to receive
meaningful event notifications whenever a recordSchedule or recordTask in the
ScheduledRecording service changes.The schema for the StateEvent XML Document
used in this state variable is™ defined in [27]. The XML header <?xml
version="1.0"” ?>is allowed. One root element, <StateEvent> shall contain zero or
more elements, each of whichfepresent one update to a recordSchedule or recordTask
instance. Six types of update elements are defined as shown in Table 9. Future
ScheduledRecording service’specifications may add other types of update elements. A
vendor may add vendersdefined elements. The ScheduledRecording:1 service does not
define the value for these elements. Vendor-defined element names shall follow the rules
set forth in subclause 4.4. Note that future ScheduledRecording service specifications
may define subfelements for the elements. Also note that this state variable shall be
properly escaped as defined in [39].

Table 9 — Allowed Elements in <StateEvent> Element

Element Name Description
RecordScheduleCreated A new recordSchedule is created.
RecordScheduleModified One or more properties of a recordSchedule are

maodrired (adued, aeieted Or vaiues dre Cridrgea).
RecordScheduleDeleted A recordSchedule is deleted.
RecordTaskCreated A new recordTask is created.
RecordTaskModified One or more properties of a recordTask are modified

(added, deleted or values are changed).

RecordTaskDeleted A recordTask is deleted.
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Element Name Description

Vendor-defined See subclause 4.4

Each element shall have one updatelD attribute, which is set to the value of the
StateUpdatelD state variable at the time of the update and one object/D attribute, whose
value is set to the value of the @id property of the updated recordSchedule or
recordTask instance. Future ScheduledRecording service specifications may add other

aUTbUtEs 1o exisSting update elements. A vendor may add vendor-defined attributes for
existing update elements.

Example (before XML escaping)

<?xml version="1.0" encoding="UTF-8"7?>
<StateEvent
xmlns="urn:schemas-upnp-org:av:srs-event"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:av:srs-event
http://www.upnp.org/schemas/av/srs-event.xsd">
<RecordScheduleCreated updateID="213" objectIDsY$001"/>
<RecordTaskCreated updateID="214" objectID="s001-001"/>
<RecordTaskModified updateID="215" objectID="s001-001"/>
</StateEvent>

The LastChange state variable is evented and mederated. When multiple updates
occurred within a LastChange moderation period{)thé new LastChange state variable
reports more than one update at the same time. A" series of updates and the resulting
eventing activity are illustrated in their temporakorder in the following example.

Example

0: ScheduledRecording service activity = Power-on.

StateUpdatelD = 0
LastChange (before XML escaping):

<?xml version="1.0! encoding="UTF-8"7?>

<StateEvent

xmlns="urn:schemas-upnp-org:av:srs—-event"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemafhoeation="
urn:schewds-upnp-org:av:srs-event
httpfYYwww.upnp.org/schemas/av/srs-event.xsd">

</StatéBkvent>

GENA behavior: None

1y ~ScheduledRecording service activity = a recordSchedule with @id = “s001” is
created.

StateUpdatelD = 1
LastChange (before XML escaping):
<?xml version="1.0" encoding="UTF-8"?>

<StateEvent
xmlns="urn:schemas-upnp-org:av:srs—-event"
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xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalLocation="
urn:schemas-upnp-org:av:srs-event
http://www.upnp.org/schemas/av/srs-event.xsd">
<RecordScheduleCreated updateID="1" objectID="s001">
</RecordScheduleCreated>

</StateEvent>

[l A loole H Aloadbla H I | H bla & lo HN
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2: ScheduledRecording service activity = new control point signs up for events.

StateUpdatelD = 1
LastChange (before XML escaping):

<?xml version="1.0" encoding="UTF-8"7?>

<StateEvent

xmlns="urn:schemas-upnp-org:av:srs-event"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance

xsi:schemalLocation="
urn:schemas-upnp-org:av:srs-event
http://www.upnp.org/schemas/av/srs-event.xsd">
<RecordScheduleCreated updateID="1" object&ID="s001">
</RecordScheduleCreated>

</StateEvent>

GENA behavior: Send initial Notify with the Last€hange value above.

3: ScheduledRecording service activity = a recordTask with @id = “t0071-000" is
created. Its associated recordSchedule~with @id = “s007” is modified by the
ScheduledRecording service at the sante time because its currentRecordTaskCount
property is updated to reflect the existence of the new recordTask.

StateUpdatelD = 3
LastChange (before XML .eScaping):

<?xml version="1.0" ‘encoding="UTF-8"7?>
<StateEvent
xmlns="urn:schemas-upnp-org:av:srs—-event"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="
urn:schemas-upnp-org:av:srs-event
httpsa/Zwww.upnp.org/schemas/av/srs-event.xsd">
<RegonrdTaskCreated updateID="2" o0bjectID="t001-000">
</RertordTaskCreated>
&RecordScheduleModified updateID="3" objectID="s001">
</RecordScheduleModified>
</StateEvent>

GENA_hehavior: \Wait for the next moderation pprind ta plapen and then send anify

with the LastChange value above.

4: ScheduledRecording service activity = a recordTask with @id = “t001-001" is
created. Its associated recordSchedule with @id = “s007” is modified by the
ScheduledRecording service at the same time because its currentRecordTaskCount
property is updated to reflect the existence of the new recordTask. Within the same
moderation period, a recordTask with @id = “t007-002” is also created. Its associated
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recordSchedule with @id = “s001” is modified by the ScheduledRecording service at
the same time because its currentRecordTaskCount property is updated to reflect the
existence of the new recordTask.

StateUpdatelD = 7
LastChange (before XML escaping):

<?xml version="1.0" encoding="UTE-8"7?>
<StateEvent
xmlns="urn:schemas-upnp-org:av:srs-event"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
urn:schemas-upnp-org:av:srs-event
http://www.upnp.org/schemas/av/srs-event.xsd">
<RecordTaskCreated updateID="4" objectID="t001-001">
</RecordTaskCreated>
<RecordScheduleModified updateID="5" objectID="s00I1>
</RecordScheduleModified>
<RecordTaskCreated updateID="6" 0bjectID="t001-002">
</RecordTaskCreated>
<RecordScheduleModified updateID="7" objectZBD="s001">
</RecordScheduleModified>
</StateEvent>

GENA behavior: Wait for the next moderation pefied to elapse and then send Notify
with the LastChange value above.

53,6 A ARG TYPE PropertyList

This required state variable is introduced *to provide type information for various action
arguments that contain a CSV list of \property names. Namespace prefixes shall be
included with all property names (se€”subclause 4.3). The exact semantics of these
property names depend on the associated action.

53.7 A ARG TYPE DataTypelD

This required state variable-is introduced to provide type information for various action
arguments that are .uUsed to identify a specific property-set data type (see
subclause 3.2.16). A argument of type A ARG TYPE DataTypelD can have the values
listed in Table 8.

538 A ARG-TYPE ObjectiD

This required state variable is introduced to provide type information for various action
arguments-that uniquely identify an individual recordSchedule or a recordTask by their
objeet\D.

539 A ARG TYPE ObjectiDList

This conditionally  required state variable shall be supported if the
GetRecordScheduleConflicts() or GetRecordTaskConflicts() actions are implemented.
The state variable is introduced to provide type information for various action arguments
that contain a CSV list of object IDs (@id) used to identify a collection of either
recordSchedule or recordTask instances (the list shall be homogeneous).
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5.3.10 A ARG TYPE Propertyinfo

This required state variable is introduced to provide type information for various action
arguments that contain detailed XML-based information on supported properties and their
interdependencies for a particular ScheduledRecording service implementation. The
format of these arguments is similar to the XML Service Description (SCPD), but instead
of describing state variables and actions, they describe properties, their allowed values,
and interdependencies.

Refer to [2] for the definition of the AVDT Datastructure Template.

Note that since the format of these arguments is based on XML, it needs to be escaped
(using the normal XML rules: subclause 2.4 in [39]) before embedding in a "SOAP
response message.

5.3.11 A ARG TYPE Index

This required state variable is introduced to provide type information~for various action
arguments that specify an offset into an arbitrary set of objects. A yalue of 0 represents
the first object in the set.

5.3.12 A ARG TYPE Count

This required state variable is introduced to provide typesinformation for various action
arguments that specify a number of arbitrary objects.

5.3.13 A ARG TYPE SortCriteria

This required state variable is introduced to provide type information for various action
arguments that contain a CSV list of propéfty names prefixed by one or more sort
modifiers. Namespace prefixes shall be.included with all property names that do not
belong to the srs namespace. Namespace prefixes may be included with property names
that belong to the srs namespace (see subclause 4.3). The “+” and “-” sort modifier
prefixes indicate that the sort is.in ascending or descending order, respectively, with
regard to the value of the prefixed property name.

5.3.14 A ARG TYPE RecordSchedule

This required state variable is introduced to provide type information for various action
arguments that contain/a list of zero or more recordSchedule objects. All instances of this
data type shall comply with the SRS schema. See Annex A for details.

The structurerof’an argument of data type A_ ARG _TYPE RecordSchedule is an srs XML
Document;

e tAllowed XML declaration <?xml version="1.0" 2>

e\ /<srs> is the root element.

e The <srs> element shall have zero or more <item> elements, each representing
a recordSchedule object.

e Fach <item> element has a set of prnpprfy values dpqr‘rihing the recordSchedule
object. Each property is expressed either as the content of an XML element or as
the value of an XML attribute.

e See [26] for more details on the structure. The ScheduledRecording service-
defined names for metadata are described in Annex B.
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Note that since the SRS format of an argument of data type
A ARG _TYPE RecordSchedule is XML, it needs to be escaped (using the normal XML
rules: subclause 2.4 in [39]) before embedding in a SOAP response message.

5.3.15 A ARG TYPE RecordTask

This required state variable is introduced to provide type information for various action
arguments that contain a list of zero or more recordTask objects. All instances of this

data type shall comply with the SRS schema. See Annex A for details.

The structure of an argument of data type A ARG TYPE RecordTask is an srs XML
Document:

e Allowed XML declaration <?xml version="1.0" 2>

e <srs> is the root element.

e The <srs> element shall have zero or more <item> elements, eachxepresenting
a recordTask object.

e Each <item> element has a set of property values describing.the’ recordTask
object. Each property is expressed either as the content of an-XML element or as
the value of an XML attribute.

e See [26] for more details on the structure. The ScheduledRecording service-
defined names for metadata are described in Annex B,

Note that since the SRS format of an argument of data,.type A ARG TYPE RecordTask
is XML, it needs to be escaped (using the normal XML bules: subclause 2.4 in [39]) before
embedding in a SOAP response message.

5.3.16 A ARG TYPE RecordScheduleParts

This required state variable is introduced to provide type information for various action
arguments that contain a single recordScheduleParts object. A recordScheduleParts
object indicates the desired values for\a subset of properties that provide a template for
other recordSchedule objects. Typically, a recordScheduleParts is used to create new
recordSchedule objects. All instances of this data type shall comply with the SRS schema.
See Annex A for details.

The structure of an argument of data type A_ ARG TYPE RecordScheduleParts is an srs
XML Document:

e Allowed XML.declaration <?xml version="1.0" ?>

e <srs> js\the root element.

e The gs¢s> element shall have a single <item> element, representing the
reeordScheduleParts object.

e _The <item> element has a set of property values describing the
tecordScheduleParts object. Each property is expressed either as the content of
an XML element or as the value of an XML attribute.

e See [26] for more details on the structure. The ScheduledRecording service-
defined names for metadata are described in Annex B.

Note that since the SRS format of an argument of data type
A ARG _TYPE RecordScheduleParts is XML, it needs to be escaped (using the normal
XML rules: subclause 2.4 in [39]) before embedding in a SOAP response message.
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Table 10 — Eventing and Moderation

Variable Name Evented Moderated Min Event Logical Min
Event Interval @ Combination | Delta per
(seconds) Event b
SortCapahilities NQ NQ
SortLevelCapability NO NO
StateUpdatelD NO NO
LastChange YES YES 0.2
A ARG _TYPE PropertylList NO NO
A ARG _TYPE DataTypelD NO NO
A ARG TYPE ObjectiD NO NO
A_ARG _TYPE ObjectIDList NO NO
A ARG _TYPE Propertylnfo NO NO
A ARG TYPE Index NO NO
A ARG _TYPE Count NO NO
A ARG _TYPE SortCriteria NO NO
A ARG _TYPE RecordSchedule NO NO
A ARG TYPE RecordTask NO NO
A ARG _TYPE RecordScheduleParts NO NO
Non-standard state variables | TBD TBD TBD TBD TBD
implemented by an UPnP vendor go
here.
a8 Max event rate is determined by N, where_Rafe = 1/N, where N is the Min Event Interval in seconds.
b (N) * (allowedValueRange Step).
5.5 Actions
5.5.1 Action Overview
Table 11 — Actions
Name R/A a Control
Point R/A b

GetSortGapabilities() R A
GetPropertyList() R A
GetAllowedValues() R RC
GetStatet/pdatetDr) R A
BrowseRecordSchedules() R RC
BrowseRecordTasks() R RC
CreateRecordSchedule() R RC
DeleteRecordSchedule() R A
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Name R/A a Control
Point R/A b

GetRecordSchedule() R A

EnableRecordSchedule() CcrRd A

DisableRecordSchedule() Ccrd A

DeleteRecordTask() A A

GetRecordTask() R A

EnableRecordTask() crRd | A

DisableRecordTask() Ccrd A

ResetRecordTask() CcrRd A

GetRecordScheduleConflicts() CcrRd A

GetRecordTaskConflicts() crd A

Non-standard actions implemented by a UPnP vendor go here X X

2  For a device this column indicates whether the action shall be implemented orno6t, where R = required, A
= allowed, CR = conditionally required, CA = conditionally allowed, X(="non-standard, add -D when
deprecated (e.g., R-D, A-D).

b For a control point this column indicates whether a control point shall_be capable of invoking this action,
where R = required, A = allowed, CR = conditionally required; CA = conditionally allowed, X = non-
standard, add -D when deprecated (e.g., R-D, A-D).

C Required only if the control point implements interaction with/thé ScheduledRecording service.

d See action description for conditions under which implementation of this action is allowed. If the
condition is not met implementation of this action is not.allowed.

5.5.2 GetSortCapabilities()

This required action returns a CSV.list of property names that can be used in the
SortCriteria argument of various actions.

5.5.21 Arguments

Table 12-— Arguments for GetSortCapabilities()

Argument Direction relatedStateVariable
SortCaps ouTt SortCapabilities
SortLevelCap ourt SortLevelCapability

5.5.2.1.1 SortCaps

This atgument contains a CSV list of property names that the ScheduledRecording
service can use to sort the information returned in the Result argument of various actions,
such™ as BrowseRecordSchedules() and BrowseRecordTasks(). The appropriate
namespace prefixes (either “srs:” or “<vendor-defined namespace prefix>:”")
shall be included with the returned property names (see subclause 4.3). An empty string

indicates that the device does not support any kind of sorting. A wildcard “srs:*”
indicates that any property within the srs namespace can be used for sorting. See also
subclause 5.3.2.
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5.5.2.1.2 SortLevelCap

This argument contains an integer that indicates the maximum number of property names
that can be specified at the same time in the SorfCriteria argument of various actions.
See also subclause 5.3.3.

5.5.2.2 Dependency on State

None.

5.5.2.3 Effect on State
None.

5.5.2.4 Errors

Table 13 — Error Codes for GetSortCapabilities()

ErrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP DevicecArchitecture [14].

5.5.3 GetPropertyList()

The required_GetPropertyList() action provides.a ‘means to retrieve from a particular
ScheduledRecording service implementation which properties are actually supported for
a specific property-set data type. The GetPropertylList() action returns a CSV list of
property names that may appear in action“arguments of the property-set data type,
specified in the DataTypelD input argument. This CSV list shall include property names of
imported properties from other namespaces as well as any vendor-defined property
names. For example, the ContentDirectory service imported properties (such as dc:title)
that are included as part of the value of the cdsReference property, shall be returned.

The appropriate namespace\prefixes shall be included with all property names (see
subclause 4.3).

The set of allowed values for srs properties and vendor-defined properties (when used for
the specified property=Set data type) can be obtained via the GefAllowedValues() action.
The set of allowed values for imported properties cannot be retrieved by the
GetAllowedValues() action.

5.5.31 Arguments

Table 14 — Arguments for GetPropertyList()

Argument Direction relatedStateVariable
DataTypelD IN A ARG TYPE DataTypelD
PropertyList uT A ARG TYPE PropertylList

5.5.3.1.1 DataTypelD

The DataTypelD argument identifies the property-set data type for which the set of
property names is to be returned. See subclause 5.3.7 for details regarding its format.
The set of allowed values is listed in Table 8.
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5.5.3.1.2 PropertylList

The PropertyList argument contains the set of property names (including their namespace
prefixes) that may appear in action arguments of the property-set data type, specified by
the DataTypelD input argument.

5.5.3.2 Dependency on State

None.

5.5.3.3 Effect on State
None.

5.5.3.4 Errors

Table 15 — Error Codes for GetPropertyList()

ErrorCode | errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architectdre [14].

500-599 TBD See clause 3 in the UPnP Device Arghitecture [14].

600-699 TBD See clause 3 in the UPnP DeviceArchitecture [14].

711 Invalid An invalid value has beefisrspecified in the DataTypelD input
DataTypelD argument.

5.5.4 GetAllowedValues()

This required action is used to determine the allowed values and dependencies for srs
properties that can appear within action arguiments of the specified property-set data type.
The set of allowed values that are returned is static and does not depend on the current
state of the ScheduledRecording sekvice. The property information is returned in an
AVDT XML Document as defined.in [2]. The set of properties for which information is
returned is determined by the intersection of the property names in the Filter argument
and the names of the properties supported by the implementation for the specified
property-set data type in the DataTypelD argument. All property names shall belong
either to the srs namespace or a vendor-defined namespace.

The set of allowed—values for imported properties cannot be retrieved by the
GetAllowedValues(). action.

5.5.41 Arguments

Table 16 — Arguments for GetAllowedValues()

Argument Direction relatedStateVariable
DatalypelD IN A_ARG TYPE DataTypelD
Filter IN A ARG TYPE PropertylList
Propertylnfo ouT A ARG _TYPE Propertylnfo

5.5.4.1.1 DataTypelD
See subclause 5.5.3.1.1.
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5.5.4.1.2 Filter

The Filter argument contains a CSV list of property names that indicates for which
properties allowed value information is to be returned in the AVDT XML Document,
contained in the Propertylnfo output argument. The Filter argument should only include
property names that are returned in the PropertyList argument of the GetPropertyList()
action when specifying the same value in the DataTypelD argument. ScheduledRecording
service implementations shall gracefully ignore other property names. The “srs:”

namespace prefix shall be included with srs property names in the Filter argument.
Likewise, a namespace prefix shall be included with all vendor-defined property names jn
the Filter argument (see subclause 4.3).

If the Filter argument is set to “*:*”, then allowed values for all supported properties
(including srs properties and vendor-defined properties, but excluding importedsproperties)
for the specified property-set data type shall be returned. If the Filter argument’is set to
“srs:*”, then allowed values for all supported properties in the srs namgspace shall be
returned. If the Filter argument is set to “<vendor-defined namespld€& prefix>:*”,
then allowed values for all vendor-defined properties in that namespaceishall be returned.
If the Filter argument is set to the empty string, no information is provided (an AVDT XML
Document with an empty root element is returned).

Examples of valid Filter argument values include:

e “srs:@id,srs:priorityRorderedvValue”

e “srs:title,srs:class”
. “*:*"

° “SrS:*”

5.5.4.1.3 Propertylnfo

The Propertylnfo argument shall only.include allowed value and dependency information
on properties that are specified in the Filter argument. The Propertyinfo argument shall
be properly escaped as definedxin’ [39]. The particular AVDT XML Document that is
returned in the Propertyinfo argument depends on the property-set data type, specified in
the DataTypelD input argument:-"See Annex A for further details.

5.5.4.2 Dependency.on State
None.

5.5.4.3 Effect.on State

None.

5.5.4.4 Errors

Table 17 — Error Codes for GetAllowedValues()

ErrorCode | errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

711 Invalid An invalid value has been specified in the DataTypelD input
DataTypelD argument.
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5.5.5 GetStateUpdatelD()

This required action returns the current value of the StateUpdatelD state variable in the
Id output argument. This action can be used to poll the ScheduledRecording service for
any change in the service that might have occurred since the last time this action was
invoked. If the returned /d value is different from the value that was returned the last time
this action was invoked, then there has been a change in one or more recordSchedule or
recordTask objects in the ScheduledRecording service. See subclause 5.3.4 for more

information.
5.5.5.1 Arguments

Table 18 — Arguments for GetStateUpdatelD()

Argument Direction Related State Variable
1d ourt StateUpdatelD

5.5.5.1.1 Id

The /d argument contains the current value of the StateUpdatelD state variable.
5.5.5.2 Dependency on State

None.

5.5.5.3 Effect on State

None.

5.5.5.4 Errors

Table 19 — Error.Codes for GetStateUpdatelD()

ErrorCode errorDescription Description
400-499 TBD Sée clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].

5.5.6 BrowseRecoerdSchedules()

This required ,action is used to browse the set of recordSchedule objects in the
ScheduledResording service.

5.5.6.1 Arguments

Table 20 — Arguments for BrowseRecordSchedules()

Argument Direction relatedStateVariable
Eilter N A_ARG _TYPE Propertylist
Startinglndex IN A ARG TYPE Index
RequestedCount IN A ARG _TYPE Count
SortCriteria IN A ARG _TYPE SortCriteria
Result ourt A ARG _TYPE RecordSchedule
NumberReturned ouT A_ARG _TYPE Count
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Argument Direction relatedStateVariable

o
c
\i

TotalMatches A ARG _TYPE Count

o
[
\'

UpdatelD StateUpdatelD

5.5.6.1.1 Filter

The Filter argument contains a CSV list of property names that indicates which properties

Namespace prefixes shall be included with all property names, specified in the Filter
argument (see subclause 4.3).

The Filter argument has no impact on the number of objects returned in the |Result
argument. Instead, the Filter argument allows control points to control the complexity of
the object metadata that is returned in the srs XML Document for each object.‘It.allows a
control point to specify a subset of the supported properties for inclusion in'the srs XML
Document. Properties that are required by the SRS Schema shall always”be returned.
Compliant ScheduledRecording service implementations shall net-“return allowed
properties unless they are explicitly requested in the Filter input argumeént or are needed
to create a valid XML document. For example, specifying a dependent property in the
Filter argument, such as priority@orderedValue, will cause its\associated independent
property, priority, to be included in the srs XML Document.

In all cases, a compliant ScheduledRecording serviceyyimplementation shall always
respond to query requests with the smallest, valid_srs XML Document in the Result
argument that satisfies the Filter input argument. If the Filter argument is set to the empty

string (*”), then only the required properties are returned.

If the Filter argument is equal to “*:*”, then, all supported properties for all supported
namespaces shall be returned. If the JEifier argument is equal to “<namespace
prefix>:*", then all of the required srs\properties and all of the supported properties

within that single namespace shall bg'@weturned. For example, “srs:*” is equivalent to
listing all srs namespace properties.-supported by the device.

Properties defined in the ContentDirectory service shall only be imported through the
multi-valued cdsReference property. Therefore, if the Filter argument contains property
names from namespaces defined in the ContentDirectory service specification, the
appropriate cdsReference” property values shall be included in the Result output
argument and those (values shall be filtered, according to what is specified in the Filter
argument but also preserving the validity of the DIDL-Lite XML Document, returned in the
cdsReference property.

Examples ofovalid Filter argument values include:

e “$rs:@id,srs:priorityRorderedvalue”
o Vsrs:title,dc:title”

° u*:*”

e “upnp:*,dc:*,didl lite:*”

A compliant ScheduledRecording service implementation shall also ignore allowed
properties requested in the Filter input argument which are not actually present in the
matching objects. For example, a BrowseRecordSchedules() Filter input argument of the
form “srs:activePeriod” is successful and returns a Result value that complies with
the other BrowseRecordSchedules() input arguments, even in the case where the objects
represented in the Result argument do not have an activePeriod property defined.

ISO/IEC 2017 — All rights reserved 41



https://standardsiso.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

5.5.6.1.2 Startinglndex and RequestedCount

This action returns a specified number of recordSchedule objects from the list as
indicated by the RequestedCount argument and starting from a specified index in the list,
as indicated by the Starting/ndex argument. The first recordSchedule in the list shall be
indexed by an index value of 0. Specifying 0 in the RequestedCount argument is not
allowed. If the range indicated by the Startinglndex and RequestedCount arguments
reaches beyond the end of the list, then the ScheduledRecording service shall return all

recordSchedule objects up to the end of the list and starting from the specified
Starting/ndex.

5.5.6.1.3 SortCriteria

The order of the recordSchedule objects in the Result argument is determingdyby the
SortCriteria argument. When an empty string is specified in the SortCriteria.afgument,
then the order is device dependent. Additionally, this device dependent lerdering shall
remain constant unless the Update/D argument value has changed, Since the last
BrowseRecordSchedules() action. In other words, any two objects that‘appear in a Result
argument shall always appear in the same relative order as long as the UpdatelD
argument value (and therefore the StateUpdatelD state variable) did,not change.

The SortCriteria argument contains a CSV list of property_names (namespace prefixes
shall always be included). Each property name shall be prefixed by either a “+” or a “-”
sort modifier. The “+” and “-” modifiers indicate thatJUthe sort is in ascending or
descending order, respectively, with regard to the valueof its associated property.

The ScheduledRecording service shall not accept any property name in the SortCriteria
argument that is not included in the SortCapabilities state variable.

The objects are first sorted on the value ofithe first property in the SoriCriteria argument.
If all values differ in the first property,«the sort is finished. If any values of the first
property are equal, each subset of equalvalues is then sorted based on the next property
in the SortCriteria argument. This_process repeats iteratively until there are no more
subsets of equal values or the SortCriteria argument list is exhausted.

For example, a value for thé-SortCriteria argument of the BrowseRecordSchedules()
action of:

“+srs:scheduledStaxtDateTime, -
srs:scheduledCHannellID, +srs:matchingName”

would sort theCreturned recordSchedule instances first by start date&time in ascending
order, then forreach date&time, the instances would be sorted by descending channel ID
and finally, for each channel ID, the instances would be sorted by ascending program
name.

Sorting rules for each property depend on that property’s semantics. Sorts for individual
properties can be any of: numeric sort, lexical sort, lexical numeric sort, Boolean sort,
sequenced sort, type relationship sort, or property specific, according to an explicit

nrdnring of values defined inrli\/idlls\lly for that prnpnrh’/ The definition of each kind of sort

can be found in subclause 3.2.29. The specific sort order rules that shall be used for
each property are given in Annex B.

When a SortCriteria argument contains property names of allowed and/or multi-valued
properties, the rules a) and b) below apply:

a) If the property is prefixed by “+” then:
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e Objects that do not have a value for the property are returned first in their group.

e Objects that have at least one value for the property are returned next in their
group. Objects that have multiple values for the property (either multi-valued or
CSV list) are sorted based on the property value that would cause the object to
appear earliest in the list.
b) If the property is prefixed by “-” then:

Py nhjar\fc that have at least one value for the prnpnrfy are returned first in their

group. Objects that have multiple values (either multi-valued or CSV list) for the
property are sorted based on the property value that would cause the object to
appear earliest in the list.

e Objects that do not have a value for the property are returned last in their greup.
Example:

Assume a ScheduledRecording service contains the following items and the“current date
is Tuesday, June 21, 2005:

<item id="1">

<scheduledStartDateTime>2006-02-
07T15:30:00</ScheduledStartDateTime>

</item>
<item id="2">

<scheduledStartDateTime>MONT15:30:00</ScheduledStartDateTime>
<scheduledStartDateTime>WEDT15:30%00</ScheduledStartDateTime>

</item>
<item id="3">

<scheduledStartDateTime>MON-FRIT16:00:00</ScheduledStartDateTime>

</item>
<item id="4">

No <scheduledStartDateTime> property

</item>

A value for_the“SortCriteria argument of the BrowseRecordSchedules() action of:

“+srsischeduledStartDateTime”

waould sort the returned recordSchedule instances on Tuesday, June 21, 2005 as follows:

<item id="4"/>

<item 1d="2T"/>
<item id="3"/>
<item id="1"/>

because:
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e <item id="4"/> has no srs:scheduledStartDateTime property, it therefore
appears first.

e <item id="2"/> srs:scheduledStartDateTime property resolves to
Wednesday, 2005-06-22T15:30:00 since this is the earliest date&time in the list. It
therefore appears second.

e <item 1id="3"/> srs:scheduledStartDateTime property resolves to
Wednesday, 2005-06-22T16:00:00. It therefore appears third

e <item id="1"/> srs:scheduledStartDateTime property resolves to
Tuesday, 2006-02-07T15:30:00. It therefore appears last.

Sorting on ContentDirectory service imported properties is not supported.

5.5.6.1.4 Result

The Result output argument contains an XML escaped srs XML Document:(see [26]).
This document contains a set of zero or more recordSchedule objecisyas described
in Annex A. Each of the returned recordSchedule objects shall not have properties other
than those specified in the Filter argument unless they are needed(to create a valid srs
XML Document. The ScheduledRecording service implementation/shall ignore unknown
properties specified in the Filter argument. If “*:*” is specified in~the Filter argument, then
all supported properties for which the ScheduledRecording service has meaningful values
shall be returned. The required properties (for example, @id, title, class, ...) shall always
be included even if not specified in the Filter argument (the srs XML Document shall be
valid). The ScheduledRecording service implementatioii. shall ensure that the information
returned in this argument is always consistent. In©ther words, if during the information
gathering process, certain updates occur) ‘the ScheduledRecording service
implementation shall re-examine the already%“gathered information to verify that this
information is still accurate before returning fream the action invocation.

5.5.6.1.5 NumberReturned

The NumberReturned argument shallindicate the actual number of returned objects.

5.5.6.1.6 TotalMatches

The TotalMatches argument’Jshall indicate the total number of recordSchedule objects
that exist in the ScheduledRecording service.

5.5.6.1.7 UpdatelD

The returned UpdatelD argument shall be the value of the StateUpdatelD state variable
at the time the-returned data has been completely and consistently collected. In other
words, if¢sduring the information gathering process, certain updates occur, the
ScheduledRecording service implementation shall re-examine the already gathered
information to verify that this information is still accurate before returning from the action
invocation. Refer to subclause 5.3.4 for additional information.

The UpdatelD argument is used to verify whether the returned information in the Result
argument has not become stale. After the action completes, if the value of the

StateUpdatelD state variable is different from the value returned in the UpdatelD
argument, then the information returned in the Result argument might be stale. In this
case, the control point should invoke the appropriate action to refresh its copy of the
desired information (for example, via the BrowseRecordSchedules() or
GetRecordSchedule() action).
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5.5.6.2 Dependency on State
None.
5.5.6.3 Effect on State

None.

5.5.0.4 Errors

Table 21 — Error Codes for BrowseRecordSchedules()

ErrorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

709 Unsupported or | The sort criteria specified are not supported or are invalid.
invalid sort criteria

720 Cannott process the | Cannot process the request in a reasonable”amount of time.
reques

5.5.7 BrowseRecordTasks()

This required action is used to browse the list of recofdTask objects associated with a
single recordSchedule. In addition, it can be used’/to browse the entire list of all
recordTask objects available in the entire ScheduledRecording service, independent of
their parent recordSchedule.

The Result argument contains an XML escaped srs XML Document that contains a set of
recordTask objects. When the RecordSchedulelD input argument contains the @id value
of an existing recordSchedule, then the Result argument returns an XML escaped srs
XML Document that contains the set of recordTask objects associated with that particular
recordSchedule. When the RecorélSchedulelD input argument is set to the empty string
(*”), then the Result argument returns an XML escaped srs XML Document that contains
a list of all available record Fask objects in the entire ScheduledRecording service.

5.5.71 Arguments

Table 22 — Arguments for BrowseRecordTasks()

Argument Direction relatedStateVariable
RecordSchegulelD IN A ARG TYPE ObjectID
Filter IN A_ARG TYPE PropertyList
Startifigindex IN A ARG _TYPE Index
RegquestedCount IN A ARG _TYPE Count
SortCriteria IN A ARG _TYPE SortCriteria
Result our A ARG _TYPE Recordlask
NumberReturned ourt A ARG _TYPE Count
TotalMatches ourT A ARG _TYPE Count
UpdatelD ourt StateUpdatelD

The syntax and semantics of the arguments (the RecordSchedulelD argument not
included) of the BrowseRecordTasks() action are identical to those of the
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BrowseRecordSchedules() action, except that the objects returned by this action are
recordTask objects instead of recordSchedule objects.

5.5.7.1.1 RecordSchedulelD

The RecordSchedulelD input argument contains the object ID of the recordSchedule for
which all associated recordTask instances are returned in the Result argument. If the
RecordSchedulelD input argument contains the empty string ('), then all available

recordTask instances in the entire ScheduledRecording service are returned.
5.5.7.1.2 Filter
See subclause 5.5.6.1.1.

5.5.7.1.3 StartingIindex and RequestedCount

See subclause 5.5.6.1.2.
5.5.7.1.4 SortCriteria
See subclause 5.5.6.1.3.
5.5.7.1.5 Result

See subclause 5.5.6.1.4. However, the returned objects ‘are recordTask objects instead
of recordSchedule objects.

5.5.7.1.6 NumberReturned

See subclause 5.5.6.1.5.
5.5.71.7 TotalMatches

When the RecordSchedulelD input~argument contains the @id value of an existing
recordSchedule, then the TotalMafches argument shall indicate the total number of
recordTask objects that exist-vin the ScheduledRecording service for the indicated
recordSchedule. When the RecordSchedulelD input argument is set to the empty string
(*"), then the TotalMatches”argument shall indicate the total number of recordTask
objects that exist in thetentire ScheduledRecording service, independent of their parent
recordSchedule.

5.5.7.1.8 UpdatelD

See subclause 5.5.6.1.7.

5.5.7.2 Dependency on State
None:

5.5.7.3 Effect on State

None.
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5.5.7.4 Errors

Table 23 — Error Codes for BrowseRecordTasks()

ErrorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

704 No such The specified recordSchedule does not exist.
recordSchedule ID

709 Unsupported or The sort criteria specified is not supported or is invalid.
invalid sort criteria

720 Cannottprocess the | Cannot process the request in a reasonable amount of time"
reques

5.5.8 CreateRecordSchedule()

This required action creates a recordSchedule (that is: a scheduled recording list entry)
for some media content (for example, broadcast content, analegyinput content, etc). This
action creates a new object of a class, derived from the reCerdSchedule class. Control
points that want to schedule a recording invoke the CreateRecordSchedule() action.

If the CreateRecordSchedule() action returns successfully, then a new recordSchedule
object is added to the list of Record Schedules majintained by the ScheduledRecording
service. This list can be consulted through thelBrowseRecordSchedules() action. The
ScheduledRecording service may also instantiate one or more recordTask objects to
represent the discrete recording tasks that are associated with the high level schedule,
defined by the recordSchedule. The instantiation of recordTask objects may happen after
the CreateRecordSchedule() action returns successfully. However, if the created
recordSchedule would lead to the instaftiation of one or more recordTask objects, these
recordTask objects shall be created” by the ScheduledRecording service as soon as
possible and within a reasonable®amount of time. If any of these spawned recordTask
objects end up in a state that indicates that these recordTask objects are already
supposed to be recording, then the ScheduledRecording service shall ensure that these
recordings start as soon as possible and within a reasonable amount of time (this will
most likely result in a pattial recording). If a ScheduledRecording service implementation
can not ensure that® these recordings start as soon as possible, then the
CreateRecordSchedule() action shall return with error code 720 without any change.

5.5.8.1 Arguments

Table 24 — Arguments for CreateRecordSchedule()

Argument Direction relatedStateVariable
Eternents IN A ARG _TYPE RecordScheduleParts
RecordSchedulelD ourT A ARG TYPE ObjectID
Result ouT A ARG _TYPE RecordSchedule
UpdatelD ourt StateUpdatelD

5.5.8.1.1 Elements

The Elements input argument contains an XML escaped srs XML Document (see [26]).
This document contains a single recordScheduleParts. The recordScheduleParts object
identifies the desired property values for the recordSchedule object to be created. The
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new recordSchedule will be an instance of a specific recordSchedule class. Each class
defines its set of member properties, some of which are required, and some of which are
allowed. See Annex C for details. All required member properties shall be specified. If a
control point omits supported allowed member properties from the Elements argument,
then the ScheduledRecording service shall create the recordSchedule with the
appropriate default value for those omitted member properties. If unsupported properties
or unknown properties are specified in the Elements argument, the ScheduledRecording
service shall gracefully accept these If an unsupported value is specified for a supported

member property, the ScheduledRecording service shall detect this and return error code
703.

5.5.8.1.2 RecordSchedulelD

If the ScheduledRecording service accepts the recordSchedule in the Elements input
argument, then the ScheduledRecording service shall provide a value in_this output
argument. The returned RecordSchedulel/D value shall be a unique value within the
ScheduledRecording service. RecordSchedulelD values are assumed) o be opaque
values without special meaning. Although a ScheduledRecording service” may choose to
use a RecordSchedulelD value that was previously assigned (and Jater removed from the
active list of recordSchedule instances), this specification srecommends that the
RecordSchedulelD value be unique in time as well.

5.5.8.1.3 Result

The Result output argument contains an XML escaped srs XML Document (see [26]).
This document contains the newly created recordSchedule object as described in Annex
A. Any properties specified in the input Elementssargument shall have the same values in
the output recordSchedule. The ScheduledRetording service shall return all supported
member properties for which it has meaningful,values. This complete set allows a control
point to see the default values of those ‘properties that it did not specify in the input
Elements argument. Note that some praperties such as scheduleState are defined as
required for an output recordScheduleand shall be included in the returned document.
Refer to Annex C.1.1 for the support level of each property.

The ScheduledRecording seryice implementation shall ensure that the information
returned in this argument is-always consistent. In other words, if during the information
gathering process, certain updates occur, the ScheduledRecording service
implementation shall resexamine the already gathered information to verify that this
information is still accurate before returning from the action invocation.

5.5.8.1.4 UpdatelD

See subcluase*5.5.6.1.7.

5.5.8.2 Dependency on State
None:

5.5.8.3 Effect on State

The value of the StateUpdatelD state variable is changed and the LastChange state
variable is updated.
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5.5.8.4 Errors
Table 25 — Error Codes for CreateRecordSchedule()
ErrorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

701 Invalid Syntax The recordSchedule in the Elements argument has invalid syntax.
This includes malformed XML in the Elements input argument or a
general schema violation.

703 Invalid Value One or more properties in the input recordSchedule (in the
Elements argument) have an invalid value.

707 Read only Property Specifying a read only property is not allowed.

708 Required Property Omitting a required property is not allowed

720 Cannot Process the | Cannot process the request in a reasonable amount of time.

Request

730 Conflict The specified recordSchedule is conflieting*with one or more
existing recordSchedule objects.

The ScheduledRecording servicegmay reject a conflicting
recordSchedule and return with this error code.

731 Protected Contents The specified contents are.c0py protected.

The ScheduledRecording sefvice may reject a recordSchedule that
specifies copy protected contents and return with this error code.

732 No Media The specified removable media is not inserted.

733 Media Write Protect | The specified,rémovable media is write-protected.

734 Media No Space The specifiéd media does not have sufficient capacity.

735 Media Error Error related to the specified destination media.

736 Too Many The'maximum number of recordSchedule objects is reached.

recordSchedules

737 Resource Error Error related to an application resource.

5.5.9 DeleteRecordSchedule()

The required DeleteRecordSchedule() action is used to delete a specific recordSchedule.
When the recordSchedule is deleted, all of the associated recordTask objects shall also
be deleted. Thelist of Record Schedules and their associated recordSchedulelD currently
maintained.“by the ScheduledRecording service can be retrieved through the
BrowseResardSchedules() action.

A recordSchedule can only be deleted when all of its associated recordTask objects are
in the /DLE” or the “DONE” phase. If any of the associated recordTask objects are in the
“ACTIVE” phase, then the ScheduledRecording service shall return with error code 705
(active recordTask) without any change. A control point that wants to recover from this

erTor scemnario can first detetetheassociated—active Tecord Task objects by imvokingthe
DeleteRecordTask() action on these objects and then delete the recordSchedule. The
active recordTask objects can be retrieved by properly invoking the BrowseRecordTasks()

action.

Note that a ScheduledRecording service can delete a recordSchedule without control
point intervention. For example, a non-recurring recordSchedule that has completed its
last recordTask may (allowedly) be automatically deleted along with its associated
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recordTask objects. However, it is recommended that a ScheduledRecording service
implementation retains completed recordSchedule instances and their associated
recordTask instances for a reasonable amount of time so that the user can examine
potential error information after recording is completed.

5.5.91 Arguments

Table 26 — Arguments for DeleteRecordSchedule()

Argument Direction relatedStateVariable

RecordSchedulelD IN A_ARG TYPE ObjectID

5.5.9.1.1 RecordSchedulelD

The RecordSchedulelD argument contains the object ID of the recordSchedule to be
deleted.

5.5.9.2 Dependency on State
None.
5.5.9.3 Effect on State

The value of the StateUpdatelD state variable is changed and the LastChange state
variable is updated.

5.5.9.4 Errors

Table 27 — Error Codes forrDeleteRecordSchedule()

ErrorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD Seeclause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

704 No such The specified recordSchedule does not exist.
recordSchedule ID

705 Active recordVask One or more recordTask instances are actively recording.

720 Cannott process the | Cannot process the request in a reasonable amount of time.
reques

5.5.10 GetRecordSchedule()

This required action is wused to retrieve a single recordSchedule from the
ScheduledRecording service.

55.10.1 Arguments

TFabte 28—Argumentsfor GetRecordSchedifef}————————————————

Argument Direction relatedStateVariable
RecordSchedulelD IN A_ARG TYPE ObjectID
Filter IN A ARG TYPE PropertyList
Result ouTt A_ARG TYPE RecordSchedule
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Argument Direction relatedStateVariable
UpdatelD ourt StateUpdatelD

5.5.10.1.1 RecordSchedulelD

The RecordSchedulelD contains the object ID of the recordSchedule for which
information is to be returned.

5.5.10.1.2 Filter
See subclause 5.5.6.1.1.
5.5.10.1.3 Result

The Result output argument contains an XML escaped srs XML Document that’contains a
single recordSchedule identified by the @id value specified in the RegordSchedulelD
argument. For further details, see subclause 5.5.6.1.4.

5.5.10.1.4 UpdatelD

See subclause 5.5.6.1.7.

5.5.10.2 Dependency on State
None.

5.5.10.3 Effect on State

None.

5.5.10.4 Errors

Table 29 — Error-Codes for GetRecordSchedule()

ErrorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

704 No such The specified recordSchedule does not exist.
recardSchedule ID

720 Cannottprocess the | Cannot process the request in a reasonable amount of time.
reques

5.5.11._\EnableRecordSchedule()

This conditionally required action shall be implemented if the DisableRecordSchedule()
action is implemented, that is, these two actions shall be implemented as a combination.
The action is used to enable a previously disabled recordSchedule. Enabling a

recordSchedule is allowed in any state except for the “COMPLETED” state. In this case,
the action shall return with error code 740.

The invocation of the EnableRecordSchedule() action enables all the associated
recordTask objects in the “IDLE” or “ACTIVE” phase (see subclause 5.5.15) except for
those which were disabled individually at the recordTask level via the
DisableRecordTask() action. Disabling at the recordTask level always takes precedence.
If any of the associated recordTask objects end up in a state that indicates that these
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recordTask objects are already supposed to be recording, then the ScheduledRecording
service shall ensure that these recordings start as soon as possible and within a
reasonable amount of time (this will most likely result in a partial recording). If a
ScheduledRecording service implementation can not ensure that these recordings start
as soon as possible, then the EnableRecordSchedule() action shall return with error code
720. If the ScheduledRecording service can not enable some of the recordTask objects in
the “IDLE” or “ACTIVE” phase, it shall return error code 740 without any change.

Enabling a recordSchedule shall not affect its recordTask objects in the “DONE” phase.
These recordTask objects shall not cause error code 739 to be generated.

5.5.11.1 Arguments

Table 30 — Arguments for EnableRecordSchedule()

Argument Direction relatedStateVariable

RecordSchedulelD IN A ARG TYPE Objectip

5.5.11.1.1 RecordSchedulelD

The RecordSchedulelD argument contains the object ID of-the recordSchedule to be
enabled.

5.5.11.2 Dependency on State
None.
5.5.11.3 Effect on State

The value of the StateUpdatelD state variable is changed and the LastChange state
variable is updated (the scheduleState@&turrentErrors property and some taskState@xxx
error properties might be updated).

5.5.11.4 Errors

Table 31 —=Error Codes for EnableRecordSchedule()

ErrorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

704 No such The specified recordSchedule does not exist.
recordSchedule ID

720 Cannot process the | Cannot process the request in a reasonable amount of time.
request

739 Cannot One or more of the associated recordTask objects could not be
enable/disable enabled or disabled.

recordSchedule

740 recordSchedule The recordSchedule has already completed and cannot be enabled
“COMPLETED” or disabled.

5.5.12 DisableRecordSchedule()

This conditionally required action shall be implemented if the EnableRecordSchedule()
action is implemented, that is, these two actions shall be implemented as a combination.
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The action is used to disable a recordSchedule. Disabling a recordSchedule is allowed in
any state except for the “COMPLETED” state. In this case, the action shall return with
error code 740.

The invocation of the DisableRecordSchedule() action disables all associated recordTask
objects in the “IDLE” phase (see subclause 5.5.16) except for those which were enabled
individually at the recordTask level via the_EnableRecordTask() action. Enabling at the
recordTask level always takes precedence. If the ScheduledRecording service can not

disable some of the recordTask objects in the “/IDLE”phase, it shall return error code 739
without any change.

The DisableRecordSchedule() action has no impact on recordTask objects already in_the
“*ACTIVE” phase. These recordTask objects complete as planned.

Also, disabling a recordSchedule shall not affect its recordTask objects in the”“DONE”
phase. These recordTask objects shall not cause error code 739 to belgenerated. A
disabled recordSchedule shall continue to generate new recordTask cebjects but they
shall all be disabled. This allows control points to understand which fécordTask objects
will become active, once the RecordSchedule is re-enabled. Thisjalso provides the
means for a control point to enable individual recordTask objects, even when the
recordSchedule is disabled.

5.5.12.1 Arguments

Table 32 — Arguments for DisableRecordSchedule()

Argument Direction relatedStateVariable

RecordSchedulelD IN A ARG _TYPE ObjectiD

5.5.12.1.1 RecordSchedulelD

The RecordSchedulelD argument contains the object ID of the recordSchedule to be
disabled.

5.5.12.2 Dependency on State

None.

5.5.12.3 Effect on(State

The value of the)StateUpdatelD state variable is changed and the LastChange state

variable is updated (the scheduleState@currentErrors property and some taskState@xxx
error properties might be updated).

5.5.12.4 < Errors

Table 33 — Error Codes for DisableRecordSchedule()

ErrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
704 No such The specified recordSchedule does not exist.
recordSchedule ID

ISO/IEC 2017 — All rights reserved 53



https://standardsiso.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

ErrorCode errorDescription Description
720 Cannot process the | Cannot process the request in a reasonable amount of time.
request
739 Cannot One or more of the associated recordTask objects could not be
enable/disable enabled ordisabled.

recordSchedule

740 recordSchedule The recordSchedule has already completed and cannot be enabled

COMFLETED or disabled.

5.5.13 DeleteRecordTask()

This allowed action is used to delete a recordTask. For any existing recordTask,” this
action shall always succeed. The recordTask object is removed from thevylist of
recordTask objects that is maintained by the ScheduledRecording service for the’(parent)
recordSchedule and any ongoing recording for this recordTask shall stop. immediately.
The associated recorded content for that recordTask shall not be deletedyas a result of
this action.

5.5.13.1 Arguments

Table 34 — Arguments for DeleteRecordTask()

Argument Direction relatedStateVariable

RecordTaskID IN ANARG _TYPE ObjectID

5.5.13.1.1 RecordTaskID

The RecordTasklD argument contains the object’ID of the recordTask to be deleted.
5.5.13.2 Dependency on State

None.

5.5.13.3 Effect on State

The value of the StateUpdatelD state variable is changed and the LastChange state
variable is updated.

5.5.13.4 Errors

Table 35 — Error Codes for DeleteRecordTask()

ErrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
713 :\lDo such recordTask | The specified recordTask does not exist.

5.5.14 GetRecordTask()

This required action is used to retrieve a single recordTask from the ScheduledRecording
service.
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5.5.14.1 Arguments
Table 36 — Arguments for GetRecordTask()

Argument Direction relatedStateVariable

RecordTasklD

2

A_ARG TYPE ObjectID

=l

Filter A ARG _TYPE PropertyList
Result ourt A ARG _TYPE RecordTask
UpdatelD ouTt StateUpdatelD

5.5.14.1.1 RecordTaskID

The RecordTasklD argument contains the object ID of the recordTask for which
information is to be returned.

5.5.14.1.2 Filter
See subclause 5.5.6.1.1.
5.5.14.1.3 Result

The Result output argument contains an XML escaped srs- XML Document that contains a
single recordTask instance, identified by the @id valde ‘specified in the RecordTasklD
argument. The Result argument is identical to)“the Result argument of the
BrowseRecordTasks() action. See subclause 5.5.7.49¢5 for further details.

5.5.14.1.4 UpdatelD

See subclause 5.5.6.1.7.

5.5.14.2 Dependency on State
None.

5.5.14.3 Effect on State

None.

5.5.14.4 Errors

Table 37 — Error Codes for GetRecordTask()

ErrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600699 TBD See clause 3 in the UPnP Device Architecture [14].
713 No such recordTask | The specified recordTask does not exist.
D
720 Cannott process the | Cannot process the request in a reasonable amount of time.
reques

5.5.15 EnableRecordTask()

This conditionally required action shall be implemented if the DisableRecordTask() or the
ResetRecordTask() action are implemented, that is, these three actions shall be

ISO/IEC 2017 — All rights reserved 55



https://standardsiso.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

implemented as a combination. The action is used to first de-synchronize the recordTask
enable/disable behavior from the (parent) recordSchedule and then individually enable
the recordTask, if not already enabled.

e A recordTask that is enabled in the “IDLE” phase will record content in the future
unless the occurrence of an error prevents that.

e A recordTask that is enabled in the “ACTIVE” phase shall start recording content
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occurrence of an error prevents that. In that case, it shall return error code 720
without any change.

Invoking EnableRecordTask() on a recordTask in the “DONE” phase shall not affect the
state of the recordTask and shall fail with error code 741.

Enabling a recordTask always takes persistent precedence over enabling/disabling
activities performed at the (parent) recordSchedule level. A recordTask thatyis*enabled by
invoking EnableRecordTask() remains enabled until explicitly disabled by invoking
DisableRecordTask() on that recordTask. Invoking EnableRecordSchedule() or
DisableRecordSchedule() on the (parent) recordSchedule does not affect the recordTask
anymore. A recordTask enable/disable behavior can be re-synchronised to the (parent)
recordSchedule by invoking the ResetRecordTask() action. From that point onwards, a
recordTask will follow any enabling/disabling activities (erformed at the (parent)
recordSchedule level again.

5.5.15.1 Arguments

Table 38 — Arguments for EnableRecordTask()

Argument Direction relatedStateVariable

RecordTasklD IN A ARG _TYPE ObjectID

5.5.15.1.1 RecordTaskID

The RecordTaskID argument contains the object ID of the recordTask to be enabled.
5.5.15.2 Dependency on(State

None.

5.5.15.3 Effect on State

The value of.the StateUpdatelD state variable is changed and the LastChange state
variable is updated.

5.5.15.4< Errors

Table 39 — Error Codes for EnableRecordTask()

ErrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
713 INDo such recordTask | The specified recordTask does not exist.
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ErrorCode errorDescription Description
720 Cannot process the | Cannot process the request in a reasonable amount of time.
request
741 recordTask in A recordTask in the “DONE” phase cannot be enabled or disabled.
“DONE” phase

5.5.16 DisableRecordTask()

This conditionally required action shall be implemented if the EnableRecordTask() or the
ResetRecordTask() action are implemented, that is, these three actions shall be
implemented as a combination. The action is used to first de-synchronize the recordlask
enable/disable behavior from the (parent) recordSchedule and then individually disable
the recordTask, if not already disabled. A disabled recordTask shall behave identical to
an enabled recordTask, except for a) and b) below:

a) A disabled recordTask in the “IDLE” phase shall report error code 104/ (Disabled) in
the taskState@pendingErrors property.

b) A disabled recordTask in the “ACTIVE” phase shall not record content and it shall
report error code 101 (Disabled) in the taskState€@currentErrors and
taskState@errorHistory properties.

When a recordTask in the “ACTIVE” phase is disabled, it shall-stop recording immediately.
If that is not possible, it shall return error code 720 without any change. Invoking
DisableRecordTask() on a recordTask in the “DONE” phase shall not affect the state of
the recordTask and shall fail with error code 741.

Disabling a recordTask always takes persistent precedence over enabling/disabling
activities performed at the (parent) recordSchedule level. A recordTask that is disabled
by invoking DisableRecordTask() remains disabled until explicitly re-enabled by invoking
EnableRecordTask() on that recordRask. Invoking EnableRecordSchedule() or
DisableRecordSchedule() on the (parent)*recordSchedule does not affect the recordTask
anymore. A recordTask enable/disable' behavior can be re-synchronised to the (parent)
recordSchedule by invoking the RésetRecordTask() action. From that point onwards, a
recordTask will follow any enabling/disabling activities performed at the (parent)
recordSchedule level again.

5.5.16.1 Arguments

Table 40 — Arguments for DisableRecordTask()

Argument Direction relatedStateVariable

RecordTaskID IN A ARG TYPE ObjectID

5.5.16.1¢1 RecordTaskID

The\RecordTasklD argument contains the object ID of the recordTask to be disabled.

5.5.16.2 Dependency on State

None.
5.5.16.3 Effect on State

The value of the StateUpdatelD state variable is changed and the LastChange state
variable is updated.
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5.5.16.4 Errors

Table 41 — Error Codes for DisableRecordTask()

ErrorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

713 INDo such recordTask | The specified recordTask does not exist.

720 Cannot process the | Cannot process the request in a reasonable amount of time.
request

741 recordTask in A recordTask in the “DONE” phase cannot be enabled or disabled.
“DONE” phase

5.5.17 ResetRecordTask()

This conditionally required action shall be implemented if the EnableRecordTask() or the
DisableRecordTask() action are implemented, that is, these \three actions shall be
implemented as a combination.The action is used to force\a previously enabled or
disabled recordTask to follow any enabling/disabling activities’ performed at the (parent)
recordSchedule level again.

If the (parent) recordSchedule is in the “ENABLED” State, then the effect of invoking the
ResetRecordTask() action on an associated recordTask is identical to invoking the
EnableRecordTask() action on that recordTask and from that point onwards, following
any enabling/disabling activities performed at the (parent) recordSchedule level again for
that recordTask.

If the (parent) recordSchedule is in the~BDISABLED” state, then the effect of invoking the
ResetRecordTask() action on an associated recordTask is identical to invoking the
DisableRecordTask() action on that) recordTask and from that point onwards, following
any enabling/disabling activities . performed at the (parent) recordSchedule level again for
that recordTask.

5.5.17.1 Arguments

Table 42 — Arguments for ResetRecordTask()

Argument Direction relatedStateVariable

RecordTaskID IN A ARG TYPE ObjectiD

5.5.17.4.1 RecordTaskID

The-RéecordTaskID argument contains the object ID of the recordTask to be reset.

5.5.17.2 Dependency on State

None.
5.5.17.3 Effect on State

The value of the StateUpdatelD state variable is changed and the LastChange state
variable is updated.
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5.5.17.4 Errors

Table 43 — Error Codes for ResetRecordTask()

ErrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
713 INDo such recordTask | The specified recordTask does not exist.
720 Cannottprocess the | Cannot process the request in a reasonable amount of time.
reques

5.5.18 GetRecordScheduleConflicts()

This conditionally required action shall be supported if the ScheduledRecording service
implementation allows conflicting recordSchedule instances to beccreated. The action
returns a CSV list of recordSchedule objects that conflict with ,the recordSchedule
indicated by the RecordSchedulelD argument.

5.5.18.1 Arguments

Table 44 — Arguments for GetRecordScheduleConflicts()

Argument Direction relatedStateVariable
RecordSchedulelD IN A_ARG TYPE ObjectID
RecordScheduleConflictIDList ourT A ARG TYPE ObjectIDList
UpdatelD OUR StateUpdatelD

5.5.18.1.1 RecordSchedulelD

The RecordSchedulelD argument-contains the object ID of the recordSchedule for which
all conflicting recordSchedufe object ID values are to be returned in the
RecordScheduleConflictIDList output argument.

5.5.18.1.2 RecordScheduleConflictIDList

This output argument contains the CSV list of recordSchedule object IDs that conflict with
the recordSchédite, indicated by the RecordSchedulelD argument.

5.5.18.1.3C y"UpdatelD

The returned Update/lD argument shall contain the most recent value of the
StateUpdatelD state variable before the action began collecting information to create the
value returned in the RecordScheduleConflictIDList argument. This ensures that any
changes that occur during the gathering of information can be detected by comparing the
value of the UpdatelD argument to the updatelD attribute value in the most recent

LastChange event. Refer to subclause 5.3.4 for more detailed information on the use of
this argument.

5.5.18.2 Dependency on State

None.
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5.5.18.3 Effect on State
None.
5.5.18.4 Errors

Table 45 — Error Codes for GetRecordScheduleConflicts()

ErrorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

704 No such The specified recordSchedule does not exist.
recordSchedule ID

720 Cannottprocess the | Cannot process the request in a reasonable amount/of time.
reques

5.5.19 GetRecordTaskConflicts()

This conditionally required action shall be supported if the S¢cheduledRecording service
implementation allows conflicting recordTask instances to beé-created. The action returns
a CSV list of @id values of all the recordTask instances that“conflict with the recordTask
indicated by the RecordTaskID argument.

5.5.19.1 Arguments

Table 46 — Arguments for GetRecordTaskConflicts()

Argument Direction relatedStateVariable

=

RecordTasklD A _ARG_TYPE ObjectID

RecordTaskConflictIDList ouT A ARG _TYPE ObjectIDList
UpdatelD ouTt StateUpdatelD

5.5.19.1.1 RecordTaskID

The RecordTaskID argument contains the object ID of the recordTask for which all
conflicting recordTask object ID values are to be returned in the
RecordTaskConflicthDList output argument.

5.5.19.1.2 RecordTaskConflictIDList

This output.argument contains the CSV list of recordTask object IDs that conflict with the
recordiask, indicated by the RecordTaskID argument.

5.5:19.1.3 UpdatelD

The returned UpdatelD argument shall contain the most recent value of the
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value returned in the RecordTaskConflictIDList argument. This ensures that any changes
that occur during the gathering of information can be detected by comparing the value of
the UpdatelD argument to the updatelD attribute value in the most recent LastChange
event. Refer to subclause 5.3.4 for more detailed information on the use of this argument.
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5.5.19.2 Dependency on State
None.
5.5.19.3 Effect on State
None.
5.5.19.4— ETTOrS
Table 47 — Error Codes for GetRecordTaskConflicts()

ErrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
713 No such recordTask | The specified recordTask does not exist.

ID

720 Cannot process the Cannot process the request in a reasonable amount of time.

request

5.5.20 Common Error Codes

Table 48 lists error codes common to actions for this service type. If an action results in
multiple errors, the most specific error shall be returned.

Table 48 — Common-Error Codes

ErrorCode errorDescription Description

400-499 TBD See clausg 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

700 Reserved for future extensions.

701 Invalid Syntax The recordSchedule in the Elements argument has invalid syntax.
This includes malformed XML in the Elements input argument or a
general schema violation.

702 Reserved for future extensions.

703 Invalid Value One or more properties in the input recordSchedule (in the
Elements argument) have an invalid value.

704 No such The specified recordSchedule does not exist.

recordSchedule ID

705 Active recordTask One or more recordTask instances are actively recording.

706. Reserved for future extensions.

707 Read-only property Unable to specify read-only property.

708 Required property Omitting a required property is not allowed.

709 Unsupported or The sort criteria specified are not supported or are invalid.

invalid sort criteria

710 Reserved for future extensions.

711 Invalid DataTypelD An invalid value has been specified in the DataTypelD input

argument.
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ErrorCode errorDescription Description
712 Reserved for future extensions.
713 No such recordTask | The specified recordTask does not exist.
ID
714-719 Reserved for future extensions.
720 Cannot process the | Cannot process the request in a reasonable amount of time.
reatest
721-729 Reserved for future extensions.
730 Conflict The specified recordSchedule is conflicting with one or more
existing recordSchedule objects.
The ScheduledRecording service may reject a conflicting
recordSchedule and return with this error code.
731 Protected Contents The specified contents are copy protected.
The ScheduledRecording service may reject a recordSc¢hedule that
specifies copy protected contents and return with ¢his’error code.
732 No Media The specified removable media is not inserted:
733 Media Write Protect | The specified removable media is write-protected.
734 Media No Space The specified media does not have sufficient capacity.
735 Media Error Error related to the specified destination media.
736 Too many record The maximum number of recerdSchedule objects is reached.
schedules
737 Resource Error Error related to an application resource.
738 Reserved for future extensions.
739 Cannot One or more of the associated recordTask objects could not be
enable/disable enabled or disabled.
recordSchedule
740 recordSchedule The recotdSchedule has already completed and cannot be enabled
“COMPLETED” or disabled.
741 recordTask in A retordTask in the “DONE” phase cannot be enabled or disabled.
“DONE” phase

Note that 800-899 Error Codes are not permitted for standard actions. See clause 3 of
the UPnP Device Architecture [14] for more details.

5.6 State Diagram,of recordTask

In the ScheduledRecording service, the state of each recordTask is represented by its
state properties™ (that is: faskState and its associated properties taskState@xxx). The
definitions{are described in Annex B.16. Additionally, the state behavior of a recordTask
is illustrated by a state diagram to give a visual description of each state and the state
transitigns. State diagrams are provided for informational purposes. Whenever there is a
discrepancy between the state diagram and the textual description of state and state
transition, the normative textual description takes precedence.

K61 A Full-Featured State Diagram

As described above, the taskState property reflects the current state of the recordTask.
Its value changes over time as the recordTask progresses through its life-cycle. The
following state transition diagram in Figure 5 shows the possible states and state
transitions that a given recordTask may take throughout its life time. It is assumed that all
(required and allowed) normative states and attributes of a recordTask are supported by
the device. Further, it is assumed that a device is able to resume recording in the middle
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of the “ACTIVE” phase., The GetAllowedValues() action can be used to determine if a
device supports all states and attributes.

recordTask PH = @phase property
STM = @startDateTimeMet property
Created ETM = @endDateTimeMet property

Rec = @recording property
SBR = @someBitsRecorded property
FBR = @firstBitsRecorded property

Y=Y

EBR—=-@tastBitsRecorded-property

SBM = @someBitsMissing property

CE = @currentErrors property

EH = @errorHistory property

FE = @fatalErrorFlag property

PE = @pendingErrors property

Info = @infoList property

> = Triggers a transition when set to new value

FE> 1
EH>++
PH->DONE
SBM->1

PE->*

STM-> 1
PH->ACTIVE

\ /

- = Transition causes a new value to bé Lét

= Transition target determined by current value

CE>++ \
EH>++

ACTIVE. ACTIVE.
TRANSITION. SEM
FROMSTART RESTART

ACTIVE.
NOTRECOR
DING

ACTIVE.
RECORDING.

FE>1 RESTART.
Rec>0 ATRISK
E.H9l++

PH'9 D|ON E

ETM1 0 ETM>1 ETM>1
Rec>0~" 0 Rec>0 PH->DONE
PH->DONE (] PH->DONE,
. 1 0 LBR->1

DONE.
PARTIAL

recordTask Deleted

Figure 5 — A Full-Featured State Diagram
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5.6.1.1 “IDLE” Phase

The states in this phase indicate that the recordTask’s start time has not yet been
reached and that the target content is not yet available for recording. The recordTask will
remain in the “/IDLE” phase (that is: in any of the IDLE states), until either the
recordTask’s start time is reached or a fatal error is detected. If/when the start time is
reached, the recordTask will transition to one of the states in the “ACTIVE” phase. If a
fatal error is detected, the recordTask will transition directly to the “DONE.EMPTY” state

within the “DONE” phase.
5.6.1.1.1 “IDLE.READY” State

This state indicates that the recordTask is waiting for the start time to be reached and
that no error conditions (either fatal or non-fatal) have been detected. If/when'the start
time is reached, the recordTask will transition to one of the states in the “ACT/VE” phase.
If, while waiting for the start time, a non-fatal error is detected, the récordTask will
transition to the “/IDLE.ATRISK” state indicating that the recordTask As_at risk of not
completing successfully due to some non-fatal error condition.

5.6.1.1.2 “IDLE.ATRISK” State

This state indicates that the recordTask is waiting for the start’time to be reached, but
that at least one non-fatal error condition has been detected. If/when the start time is
reached, the recordTask will transition to one of the stdtes in the “ACTIVE” phase. If,
while waiting for the start time, the non-fatal errorids resolved, the recordTask will
transition back to the “IDLE.READY” state.

5.6.1.2 “ACTIVE” Phase

The states in this phase indicate that the te€cordTask’s start time has been reached and
that the target content is available for recording. While in this phase (that is: in one of
these states), the device will attempt torecord the content. The recordTask will remain in
this phase until either the recordTask’s end time is reached (that is: the content is no
longer available) or until a fatal error is detected. If/when the end time is reached, the
recordTask will transition to the-appropriate “DONE” state based on how much of the
content was recorded (that-isxall — “DONE.FULL”, part — “DONE.PARTIAL”, or none —
‘DONE.EMPTY?). If a fatal‘error is detected, the recordTask will transition to either the
“DONE.PARTIAL” or then*DONE.EMPTY” state, depending on how much of the content
was recorded (that is;ypart or none).

5.6.1.2.1 “ACTIVE.TRANSITION.FROMSTART” State

This state indicates that the recordTask is attempting to begin recording the recordTask’s
content from-the beginning of the designated start time. The recordTask remains in this
state until~either the device actually begins recording data to the media or until a non-
fatal jer(fatal error occurs. If the device actually starts to record data to the media, the
recordTask will transition to “ACTIVE.RECORDING.FROMSTART’ states where the
content continues to be recorded. If the initial recording attempt fails due to a non-fatal
error, the recordTask transitions to the “ACTIVE.NOTRECORDING” state where one or

maore af’rnmln’rc is made to resolve the prnhlnm and re-start the rprnrding If a fatal error is
detected, the recordTask will transition to either the “DONE.PARTIAL” or the
‘DONE.EMPTY” state, depending on how much of the content was actually recorded (that
is: part or none).

Although the recordTask remains in this state for a relatively short period of time, this
state bridges an inherent discontinuity between the “/DLE” states and the “ACTIVE”
states. Specifically, at the instant when the recordTask’s start time is reached, the
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recordTask (by definition) shall transition out of the “/DLE” phase and into the “ACTIVE”
phase, However, since the device has not yet attempted to record any content data on to
the media, it is unknown which “ACTIVE” state the recordTask shall transition to. Firstly,
it is not appropriate to transition to any of the “ACTIVE.RECORDING.xxx" states because
the device has not yet actually recorded any content data. Secondly, it is not appropriate
to transition to the “ACTIVE.NOTRECORDING” state because this state (by definition)
means that a non-fatal error has occurred resulting in the loss of content. Since no other
“ACTIVE” states are appropriate at this instant in time, the “ACTIVE TRANSITION xxx”

states exist as a brief transition point while the true disposition of the recordTask is
determined.

5.6.1.2.2 “ACTIVE.TRANSITION.RESTART” State

This state indicates that the recordTask is attempting to re-start the recording of the
recordTask’s content some time after the beginning of the designated start-time. This
implies that either the initial recording attempt failed or that the initial recording attempt
succeeded, but was later disrupted due to a non-fatal error. The recordi@sk remains in
this state until either the device actually begins recording data to the media or until a
non-fatal or fatal error occurs. If the device actually starts to record data to the media, the
recordTask will transition to “ACTIVE.RECORDING.RESTART” states where the content
continues to be recorded. If the initial recording attempt fails die'to a non-fatal error, the
recordTask transitions to the “ACTIVE.NOTRECORDING“state where one or more
attempts is made to resolve the problem and re-attempt to_start the recording. If a fatal
error is detected, the recordTask will transition to either’ the “DONE.PARTIAL” or the
‘DONE.EMPTY” state, depending on how much of the content was recorded (that is: part
of none).

Although the recordTask remains in this state*fer a relatively short period of time, this
state bridges an inherent discontinuity between the “ACTIVE.NOTRECORDING” state
and the “ACTIVE.RECORDING.xxx” states. Specifically, at the instant when a current
non-fatal error has been resolved, the recordTask (by definition) shall transition out of the
“ACTIVE.NOTRECORDING” state and\into one of the other “ACTIVE” states. However,
since the device has not yet attempted to restart the recording of content data on to the
media, it is unknown which “ACTIVE” state the recordTask shall transition to. Firstly, it is
not appropriate to transition to@ny of the “ACTIVE.RECORDING.xxx" states because the
device has not yet actually (re)started to record any content data. Secondly, it is not
appropriate to transition _back to the “ACTIVE.NOTRECORDING” state because there are
no unresolved non-fatalierrors. Since no other “ACTIVE” states are appropriate at this
instant in time, the-*ACTIVE. TRANSITION.xxx" states exists as a brief transition point
while the true disposition of the recordTask is determined.

5.6.1.2.3 CACTIVE.RECORDING.FROMSTART.OK” State

This state“indicates that the recordTask has reached its start time and that all of the
target content has been recorded continuously from the beginning. Additionally, no non-
fatal<op fatal errors have occurred or have been detected which would otherwise threaten
thefuture continuity of the recording. The recordTask remains in this state until either the
recordTask’s end time is reached or until a non-fatal or fatal error occurs or a pending
non-fatal or fatal error is detected.

If the recordTask reaches its end time, the recordTask halts the recording and transitions
to the “DONE.FULL” state indicating that the entire target content was recorded
uninterrupted. If a non-fatal error actually occurs, the recording has already halted and
the recordTask transitions to the “ACTIVE. NOTRECORDING” state where one or more
attempts are made to resolve the problem and restart the recording. If a fatal error
actually occurs, the recording has already halted and the recordTask transitions directly
to the “DONE.PARTIAL” state indicating that part of the target content was recorded. If a
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pending non-fatal or fatal error is detected (but has not yet occurred), the recordTask
transitions to the “ACTIVE.RECORDING.FROMSTART.ATRISK” state indicating that the
target content has been recorded continuously from the beginning, but a pending error
has been detected that threatens the remainder of the recording.

5.6.1.2.4 “ACTIVE.RECORDING.FROMSTART.ATRISK” State

This state indicates that the recordTask has reached its start time and that all of the

target content has been recorded continuously from the beginning. Although no non-fatal
or fatal errors have occurred, one or more pending non-fatal or fatal errors have been
detected that threaten the future continuity of the recording. The recordTask remainsyin
this state until either the recordTask’s end time is reached or until all of the pendingtnon-
fatal and fatal errors have been resolved or until a non-fatal or fatal error actually oceurs.

If the recordTask reaches its end time, the recordTask halts the recording and transitions
to the “DONE.FULL” state indicating that the entire target content was recorded
uninterrupted. If all of the pending errors have been resolved, the recordlask transitions
to the “ACTIVE.RECORDING.FROMSTART.OK” state indicating that(the target content
has been recorded continuously from the beginning and that no pending non-fatal or fatal
errors have been detected. If a non-fatal error actually occurs, thédtecording has already
halted and the recordTask transitions to the “ACTIVE. NOTRECORDING” state where
one or more attempts are made to resolve the problem and réstart the recording. If a fatal
error actually occurs, the recording has already halted and the recordTask transitions
directly to the “DONE.PARTIAL” state indicating that part of the target content was
recorded.

5.6.1.2.5 “ACTIVE.RECORDING.RESTART.QK” State

This state indicates that the recordTask hasyreached its start time and that the target
content data is being recorded onto the media. However, at some point in the past, the
recording was disrupted either at the beginning or somewhere in the middle so that part
of the content was not recorded. Fortunately, no pending non-fatal or fatal errors have
been detected which would otherwise threaten the future continuity of the recording. The
recordTask remains in this state until either the recordTask’s end time is reached or until
a non-fatal or fatal actually occurs or a pending non-fatal or fatal error is detected.

If the recordTask reaches.its“end time, the recordTask halts the recording and transitions
to the “DONE.PARTIAL™ state indicating that part, but not all, of the target content was
recorded. If a non-fatal*error actually occurs, the recording has already halted and the
recordTask transitions to the “ACTIVE. NOTRECORDING” state where one or more
attempts are made to resolve the problem and again restart the recording. If a fatal error
actually occursythe recording has already halted and the recordTask transitions directly
to the “DONEPARTIAL” state indicating that part of the target content was recorded. If a
pending noen-fatal or fatal error is detected (but has not yet occurred), the recordTask
transitions to the “ACTIVE.RECORDING.RESTART.ATRISK” state indicating that part of
the tanget content has been recorded and that additional non-fatal or fatal errors are
pending which threaten the remainder of the recording.

5.6.1.2.6 “ACTIVE.RECORDING.RESTART.ATRISK” State

This state indicates that the recordTask has reached its start time and that the target
content data is being recorded onto the media. However, at some point in the past, the
recording was disrupted either at the beginning or somewhere in the middle so that part
of the content was not recorded. Additionally, one or more pending non-fatal or fatal
errors have been detected that threaten the future continuity of the recording. The
recordTask remains in this state until either the recordTask’s end time is reached or until
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all of the pending non-fatal and fatal errors have been resolved or until a non-fatal or fatal
actually occurs.

If the recordTask reaches its end time, the recordTask halts the recording and transitions
to the “DONE.PARTIAL” state indicating that part, but not all, of the target content was
recorded. If all of the pending errors have been resolved, the recordTask transitions to
the “ACTIVE.RECORDING.RESTART.OK” state indicating that the target content
continues to be recorded, but with some content missing, and that no pending non-fatal

or fatal errors have been detected. If a non-fatal error actually occurs, the recording has
already halted and the recordTask transitions to the “ACTIVE. NOTRECORDING” state
where one or more attempts are made to resolve the problem and again restart the
recording. If a fatal error actually occurs, the recording has already halted andythe
recordTask transitions directly to the “DONE.PARTIAL” state indicating that part,of the
target content was recorded.

5.6.1.2.7 “ACTIVE.NOTRECORDING” State

This state indicates that a non-fatal error has occurred while the device was recording the
target content or while the device was attempting to start recording jthe target content.
The recordTask remains in this state until either the recordTask’s end time is reached or
until all of the current non-fatal errors are resolved, or until a fatal\error actually occurs.

If the recordTask reaches its end time, the recordTask transitions to either the
“DONE.PARTIAL” or “DONE.EMPTY” depending on how much of the content was actually
recorded (that is: part or none). If all of the current nen-fatal errors have been resolved,
the recordTask transitions to the “ACTIVE. TRANSITION.RESTART’ state where one or
more attempts are made to restart the recording. If a fatal error is detected, the
recordTask transitions to either the “DONESPARTIAL” or the “DONE.EMPTY” state
depending on how much of the content was_actually recorded (that is: part or none).

5.6.1.3 “DONE” Phase

The states in this phase indicate that the device is finished with this recordTask. Each
“DONE” state indicates the success’ or failure of the recordTask based on how much of
the target content was actually fecorded. Once the recordTask reaches one of the “DONE”
states, it remains in that~state until the recordTask is deleted and none of the
recordTask’s property values“change.

5.6.1.3.1 “DONE/FULL” State

This state indicates.that all of the recordTask’s target content was recorded in its entirety
without any interruptions. No error occurred while recording the target content. The
recordTask remains in this state until the recordTask is deleted.

5.6.1.3.2 “DONE.PARTIAL” State

This.state indicates that part of the recordTask’s target content was recorded, but not all
of;it. One or more errors occurred while recording the target content that prevented part
of that content from being recorded. The recordTask remains in this state until the
recordTask is deleted

5.6.1.3.3 “DONE.EMPTY” State
This state indicates that none of the recordTask’s target content was recorded. One or

more errors occurred that prevented the recording from even getting started. The
recordTask remains in this state until the recordTask is deleted.
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5.6.2 A Minimal-Implementation State Diagram

The simplest state diagram based on the minimum required state related properties is
illustrated below to show the behavior of such a device and the progression of its state.
The support level of these state related properties is defined in Annex C.3.2. This
example only uses the set of required allowed values for the taskState property. In the
example below, it is assumed that the device is unable to resume recording once the
“ACTIVE” phase is entered. By definition, any device shall support at least the following 5

illustrated states.

recordTask PH = @phase property
STM = @startDateTimeMet property

Created ETM = @endDateTimeMet property
Rec = @recording property

SBR = @someBitsRecorded property
FBR = @firstBitsRecorded property
LBR = @lastBitsRecorded property
SBM = @someBitsMissing property.
CE = @currentErrors property

EH = @errorHistory property

FE = @fatalErrorFlag property

FE> 1 PE = @pendingErrors,property
PE_H)-;;L c Info = @infoList property.

> = Triggers a transition when set to new value

> = Transition

SBM->1
\adses a new value to be set

\ =7 = Transition target determined by current value
P

H>ACTIVE

PARTIAL

recordTask Deleted
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Figure 6 — A Minimal-Implementation State Diagram
5.6.2.1 “IDLE” Phase

In this phase, the device is not able to detect pending errors (that is:
taskState@pendingErrors shall be empty); therefore, once the start time is reached, the
device will go to the “ACTIVE.RECORDING.FROMSTART.OK” state and start recording.
If the device can not start recording, it is treated as a fatal error, and the recordTask will

transition directly to the “DONE.EMPTY” state. Also, anytime during the “IDLE” phase, a
fatal error can occur, and the recordTask will transition directly to the “DONE.EMPTY”
state.

5.6.2.1.1 “IDLE.READY” State

Because there is no error detecting mechanism (that is: taskState@pendingErrors)
supported, this state indicates that the recordTask is waiting for the start“time to be
reached and that no errors conditions (either fatal or non-fatal) have.!been detected.
If/when the start time is reached, the recordTask will attempt to record immediately.

5.6.2.1.2 “IDLE.ATRISK” State

Because there is no error detecting mechanism (that isi taskState@pendingErrors)
supported, this state is not supported.

5.6.2.2 “ACTIVE” Phase

Because there is no pending error (that is; “{askState@pendingErrors) detection
mechanism supported, nor is an interrupted “ACRVE” recording or late recording (that is:
the start time is missed) able to resume recording (due to device limitations), only one
state shall be supported in the “ACTIVE” phase, that is: “ACTIVE.RECORDING
FROMSTART.OK”. It indicates a perfect recording condition.

5.6.2.2.1 “ACTIVE.TRANSITION.FROMSTART” State

This state is not supported.

5.6.2.2.2 “ACTIVE.TRANSITION.RESTART” State

This state is not supported.

5.6.2.2.3 “ACTIVE.RECORDING.FROMSTART.OK” State

This is the only)state that shall be supported in the “ACTIVE” phase. It indicates the
perfect recording condition. The recordTask has reached its start time and all of the
target content has been recorded continuously from the beginning. The recordTask
remains.in this state until either the recordTask’s end time is reached or until a fatal error
is defected.

If\the recordTask reaches its end time, the recordTask halts the recording and transitions
to the “DONE.FULL” state indicating that the entire target content was recorded

=i L
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and the recordTask immediately transitions to either the “DONE.PARTIAL” or the
“DONE.EMPTY” state.

5.6.2.2.4 “ACTIVE.RECORDING.FROMSTART.ATRISK” State

This state is not supported since the device does not support pending errors.
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5.6.2.2.5 “ACTIVE.RECORDING.RESTART.OK” State

This state is not supported since the device can not resume an interrupted recording or
catch a late recording that misses the beginning.

5.6.2.2.6 “ACTIVE.RECORDING.RESTART.ATRISK” State

This state is not supported since the device does not support pending errors.

5.6.2.2.7 “ACTIVE.NOTRECORDING” State

This state is not supported since the device can not resume interrupted recording. Any
interruptions during the middle of recording will cause a transition to the “DONE” phase.

5.6.2.3 “DONE” Phase

The states in this phase indicate that the device is finished with this recofdTask. Each
“DONE” state indicates the success or failure of the recordTask based-on how much of
the target content was actually recorded.

5.6.2.3.1 “DONE.FULL” State

This state indicates a perfect recording. The recordTask’s target content was recorded in
its entirety without any interruptions.

5.6.2.3.2 “DONE.PARTIAL” State

This state indicates that part of the recordTask’s target content was recorded, but not all
of it. This state is reached from an “ACTIVE” resordTask due to a fatal error.

5.6.2.3.3 “DONE.EMPTY” State

This state indicates that none of the.fécordTask’'s target content was recorded. It is a
result of a recording that has never been started due to a fatal error.

5.6.3 recordTask State Example

The following example illustrates the use of state attributes. In this example, it is
assumed that a device is,able to resume a recording after it is interrupted.

The events occurs at:

e TO: Sytem-is idle.

e T1..Errvor 1 (for example, DRM protected is being broadcast) and Error 3 (for
example, conflicted-loser) are predicted.

o~ \T2: The recordSchedule reaches the scheduled start time, but Error 1 prevents
the recording from starting.

e T3: Suddenly, a new Error 2 occurs (for example, disabled)

e T4: Error 1is fixed (fnr mmmlnln’ the lnrn‘rnr*h:d part ends ) bhut Error 3 is still

predicited.
e T5: Error 2 is fixed (for example, enabled by user), but Error 3 is still predicited.
e T6: Error 3 occurs (for example, other prioritized program starts)
e T7: Error 3 is fixed (for example, the prioritized program ends)

e T8: The recordSchedule reached the scheduled end time
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Table 49 — recordTask State Timeline
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5.7 ScheduledRecording Service Priority Model
5.7.1 Introduction of the ScheduledRecording Service Priority Model

The ScheduledRecording service priority.\model allows control points to provide desired
priority information in order to help theZScheduledRecording service prioritize conflicting
recordTask instances that were generated by different recordSchedule instances. The
ScheduledRecording service priofity model does not remove these conflicts from the
system, but it does help the ScheduledRecording service make scheduling decisions that
more closely match the desjres-of the end-user.

The ScheduledRecording, service priority model is based on a “priority level” system in
which each recordSchredule is assigned a specific priority level. The recordTask inherits
the priority of its (parent recordSchedule. In other words, the recordTask instances
generated by a qrecordSchedule of a higher priority level are given higher priority than
those recordTask instances generated by a recordSchedule of a lower priority level.
Except for those ScheduledRecording service implementations that support “ordered
priority” (described below), all of the recordTask instances generated by any of the
recordSchiedule instances assigned to the same priority level will have the same priority.
If conflicts arise between any of these (same priority) recordTask instances, the
ScheduledRecording service may give preference to any of these recordTask instances in
a\device-dependant manner.

The-number of distinet nrioritv lavels sunnorted-bhv a3 ScheduledRecordinag -service—is
He—RHHRB 8 —o+—GtsHR6HPHOHY 8V B8 s—SUpportea—pyY—a—ocReatHea~re86oraiig—SehrHee—S

vendor-dependent. Each priority level is identified by its name which shall have the form
“L<x>" where “L” is an abbreviation for “Level” and <x> is a number ranging from 1 to
some device-specific maximum value n where n is the total number of distinct priority
levels supported by the ScheduledRecording service.

For example, a ScheduledRecording service that supports 5 distinct priority levels will
have the following priority levels named as follows:
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The list of priority levels supported by a ScheduledRecording service is obtainable via the

GetAllowedValues() action by examining the allowed value list of the priority property.
Each existing recordSchedule (on a given ScheduledRecording service) shall be
assigned one of these supported priority levels. The priority property of each
recordSchedule indicates the current priority level assigned to that recordSchedule which
can be retrieved via the BrowseRecordSchedules() action.

5.7.2 Ordered Priority within Each Priority Level

In addition to supporting one or more priority levels, some ScheduledRecording service
implementations are able to prioritize the recordSchedule instances within each priority
level. When ordered priority is supported, each recordSchedulé (in addition to its
assigned priority level) is also assigned a unique “ordered priority’glot” ranging from 1 to
<n> where <n> is the total number of recordSchedufe\\instances within the
ScheduledRecording service. A value of 1 represents the highest priority recordSchedule
within the ScheduledRecording service; that is: the highest.priority recordSchedule within
the highest priority level “L7”. The value <n> ,répresents the lowest priority
recordSchedule within the ScheduledRecording~service; that is: the Ilowest
recordSchedule within the lowest priority level. The{ordered priority slot assigned to each
recordSchedule can be obtained via the resordSchedule’s priority@orderedValue
property. A ScheduledRecording service that support ordered priority shall expose this
property for each of their recordSchedule instances. Conversely, a ScheduledRecording
service that does not support this capability: shall not expose the priority@orderedValue
property. Within a given ScheduledRetording service, each ordered priority slot is
assigned to exactly one recordSchedufé:

As a natural consequence, the récordSchedule instances assigned to a higher priority
level will always have a higher ordered priority than the recordSchedule instances
assigned to a lower priority fevels.

The following examplesishows a ScheduledRecording service that supports ordered
priority values withiny*each of its 5 priority levels. The first example shows a
ScheduledRecording yservice with fewer recordSchedule instances than the number of
priority levels supported by that ScheduledRecording service. The second example
shows a ScheduledRecording service with more recordSchedule instances than the
number of priority levels supported by the ScheduledRecording service.

Of particular note, recordSchedule instances do not need to be evenly distributed
between the different priority levels. Ordered priority slots are contiguously assigned
starting with the highest priority recordSchedule down to the Ilowest priority
recordSchedule.

Supported Priority Levels.

Priority Level RecordSchedulelD Ordered Priority Slot

“L1” (highest priority level) RS-A 1

||~:
N
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Table 51 — Example 2: More recordSchedule instances than the Number of
Supported Priority Levels.

Priority Level RecordSchedulelD Ordered Priority Slot

“L1” (highest priority level) RS-A 1
w2 RS-F 2
“L3” RS-C 3

RS-B 4
“L g RS-E 5
“L5” (lowest priority level) RS-G 6

RS-D 7

5.7.3 Setting the Initial Priority Level of a recordSchedule

The initial priority level of a recordSchedule is determined“by the ScheduledRecording
service when the recordSchedule is created. When detetmining the initial priority level,
the ScheduledRecording service shall examine, the recordSchedule’s incoming
desiredPriority property, and if provided, set the recordSchedule’s initial priority level as
indicated. If the desiredPriority property is not set, then the ScheduledRecording service
shall assign the recordSchedule to one of theisupported priority levels based on some
device-dependent assignment algorithm. As described below, the desiredPriority property
can be set to one of many different values® which allow control points to express the
desired priority in a number of differentiways. The GetAllowedValues() action can be
used to determine which values @ ScheduledRecording service allows for its

desiredPriority property.

The desiredPriority property has:-an associated desiredPriority@type property that shall
be set to “PREDEF” exceptwhen an object ID is specified in the desiredPriority property.
In this case the desiredPriority@type property shall be set to “OBJECTID” (see below for
details).

In the simplest case, the incoming desiredPriority property is set to the name of one of
the supported priority levels. This value indicates that the recordSchedule shall be
assigned to the-specified priority level. If the ScheduledRecording service is not able to
complete thé-assignment, then it shall fail the creation request.

If a contrOl point does not have a desired priority for a recordSchedule that it is about to
create; (the control point may set the incoming desiredPriority property to the value
“DEEAULT’. This value indicates that the control point is willing to accept the
ScheduledRecording service’s default priority level assignment.

If the ScheduledRecording service supports ordered priority (that js: the
ScheduledRecording service supports the priority@orderedValue property), the
ScheduledRecording service shall also support some additional values for its
desiredPriority property. Firstly, the ScheduledRecording service shall support a value
with the following format (without the double-quotes): “<@id>" where <@id> is the @id
property value of an already existing recordSchedule. (The associated
desiredPriority@type property shall be set to “OBJECTID” in this case). This value
indicates that the new recordSchedule shall be assigned to the same priority level as the
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existing recordSchedule identified by <@id>. Furthermore, the new recordSchedule shall
be assigned the ordered priority slot of the existing recordSchedule with the existing
recordSchedule and all other lower priority recordSchedule instances shifted to the next
lower ordered priority slot. (See examples below.)

Additionally, when ordered priority is supported, the ScheduledRecording service shall
also support a number of convenience values corresponding to the highest and lowest
ordered priority slots within each of its supported priority level. These convenience values

shall have the form “L<x> HI” or “L<x> LOW’ where “L” is an abbreviation for “Level”, <x>
is a number ranging from 1 to some device-specific maximum value n where n is the total
number of distinct priority levels supported by the ScheduledRecording service. For
example, a ScheduledRecording service that supports 5 priority levels and also ordered
priority shall support the values “L1 H/I’, “L1 LOW’, “L2 HI", “L2 LOW", L3 HI",
‘L3 LOW’, “L4 HI’, “L4 LOW”, “L5 HI’, “L5 LOW” for the desiredPriority~property.
Furthermore, the ScheduledRecording service shall also support twe < additional
convenience values corresponding to the highest and lowest priorityx within the
ScheduledRecording service. These two additional convenience valuesrare “HIGHEST’
(which is equivalent to the highest ordered priority slot in the highest priority level
“L1_HI"), and “LOWEST” (which is equivalent to the lowest priority 'slot within the lowest
priority level “L<n> LOW” when n is the total number of priority\8l6ts supported by the
ScheduledRecording service).

All of these additional convenience values behave just like<a “<@id>" value. The primary
benefit of the convenience values is that they can be yused to specify a specific ordered
priority slot without having to determine the @id of thieyexisting recordSchedule currently
assigned to that slot. Additionally, as with a “<@id>" value, the existing recordSchedule
already assigned to that desired ordered priority slot and those recordSchedule instances
assigned to lower priority slots, are shifted\to the next lower slot. However, all
recordSchedule instances remain within thejr.same priority level.

In the following examples, the ScheduledRecording service supports 3 priority levels and
also supports ordered priority. The examples begin with the following recordSchedule
priorities already assigned.

Table 52 —«< Existing recordSchedule Priorities

Priority Level RecordSchedulelD Ordered Priority Value
“L1” (highest priority level) RS-A 1
“rL2” RS-C 2
“L3” (lowest priority level) RS-B 3

Then the CreateRecordSchedule() action is invoked with the desiredPriority property set
to “RS-G3\After the action completes, a new recordSchedule is created with the @id
property.set to “RS-D”. The set of recordSchedule instances is now prioritized as follows:

Table 53 — desiredPriority Property Set to “RS-C”

Priority Level RecordSchedulelD Priority
“L1” (highest priority level) RS-A 1
“L2” RS-D 2
RS-C 3
“L3” (lowest priority level) RS-B 4

Next the CreateRecordSchedule() action is invoked with the desiredPriority property set
to “HIGHEST”, “L1_HI”, or “RS-A” (all values have the same effect). After the action
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completes, a new recordSchedule is created with the @id property set to “RS-E”. The set
of recordSchedule instances is now prioritized as follows:

Table 54 — desiredPriority Property Set to “HIGHEST”, “L1 _HI”, or “RS-A”

Priority Level RecordSchedulelD Ordered Priority Value
“L1” (highest priority level) RS-E 1
RS.A 2
“L2” RS-D 3
RS-C 4
“L3” (lowest priority level) RS-B 5

Now the CreateRecordSchedule() action is invoked with the desiredPriority praperty set
to “LOWEST”, “L3 LOW", or “RS-B” (all values have the same effect). After'the action
completes, a new recordSchedule is created with the @id property set to “RS~F". The set
of recordSchedule instances is now prioritized as follows:

Table 55 — desiredPriority Property Set to “LOWEST”, “L3 LOW”, or “RS-B”

Priority Level RecordSchedulelD Ordered Priority Value
“L1” (highest priority level) RS-E 1
RS-A 2
“L2” RS-D 3
RS-C 4
“L3” (lowest priority level) RS-B 5
RS-F 6

Finally, the CreateRecordSchedule() action & invoked with the desiredPriority property
set to “RS-C”. After the action completes, ‘a‘new recordSchedule is created with the @id
property set to “RS-G”. The set of recordSehedule instances is now prioritized as follows:

Table 56 — desiredPriority Property Set to “RS-C”

Priority Level RecordSchedulelD Ordered Priority Value

“L1” (highest priority level) RS-E
RS-A

“f o” RS-D
RS-G
RS-C

“L3” (lowest priority-level) RS-B
RS-F

NOoO | O W(IN=

5.7.4 Sorting recordSchedule Instances Based on their Current Priority Settings

Control points can obtain the list of recordSchedule instances sorted either by their
current priority level or by their ordered priority slot. In order to sort the list of
recordSchedule instances by their current priority level (in descending order; that is:
highest priority level recordSchedule instances listed first), control points can invoke the

BrowseRecordSchedules() action with the  SortCriteria argument set to
“+srs:priority”. In order to sort the list of recordSchedule instances sorted by their
current ordered priority slot number (in descending order with the lowest ordered priority
slot; that is: the highest slot number listed first), the control point can invoke the
BrowseRecordSchedules() action with the  SortCriteria  argument set to
“—srs:priority@Orderedvalue”.
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5.8 Theory of Operation
5.8.1 Introduction

The following subclauses walk through several scenarios to illustrate the various actions
supported by the ScheduledRecording service. Note that these scenarios are for example
purposes only and do not have any normative value. Vendors can combine the described
components in a variety of ways.

Note: For easy readability, The srs XML Documents of the examples presented below are
shown before XML-escaping to improve readability. However, they need to be escaped
before embedding in a SOAP message. Also, a shorthand notation method is used.to
describe the actions. The SOAP envelope is omitted in the examples and replaced.by a
shorthand notation.

5.8.2 Checking the Capabilities of a ScheduledRecording Service
The following examples illustrate how to check the capabilities of the

ScheduledRecording service by using the GetSortCapabilities(), GetPropertyList(), and
GetAllowedValues() actions.

5.8.2.1 Checking the Sort Capabilities

Assume that the ScheduledRecording service (supports sorting on (itle,
scheduledStartDate Time, and priority only. Then the request:

Request:
GetSortCapabilities ()

will result in the following response:
Response:

GetSortCapabilities ("srs:title, srs:scheduledStartDateTime, srs:prior
j_ty")

5.8.2.2 Checking Supported Properties and their Allowed Values

A number of properties,are allowed and therefore, vendors are free to decide whether or
not to support those properties for their particular ScheduledRecording implementations.
The GetPropertylist() and GetAllowedValues() actions provide the means for a control
point to determine which properties a particular ScheduledRecording service supports
(GetPropertgkist() action) and also what the allowed values are for these properties
(GetAllowedValues() action). Since the set of supported properties and their allowed
valuesc..may depend on the context within which these properties are used, the
GetRropertyList() and GetAllowedValues() actions allow the control point to specify the
property-set data type for which the control point wants to retrieve support level
information.

H=Y H mnle
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As a first example, assume that this particular ScheduledRecording service is a truly
minimal implementation (only the object.recordSchedule.direct.cdsNonEPG class is
supported and only required properties are supported).

Assume further that the control point wants to determine which properties it can specify in
the Elements input argument of the CreateRecordSchedule() action of this minimal
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ScheduledRecording implementation. It first issues the following request (The Elements
input argument of the CreateRecordSchedule() action is of data type
A ARG _TYPE RecordScheduleParts):

Note: This A ARG TYPE RecordScheduleParts example is marked by a white
background for better reader orientation.

Request:

GetPropertyList ("A ARG _TYPE RecordScheduleParts")

Then the following response will be generated:

Response:

GetPropertyList (
"srs:@id,srs:title,srs:class,srs:scheduledCDSObjectID,
srs:scheduledStartDateTime, srs:scheduledDuration")

If the control point then wants to investigate further what values it isalowed to use for
those properties when building a recordSchedule, it can retrieve that 'information using
the following request:

Note: specifying “*: *” in the Filter argument is equivalent to specifying the complete list
of property names that was returned in the PropertyList argument of the GetfPropertyList()
action with the DataTypelD argument set to “A_ARG TYPE, RecordScheduleParts”.

Request:
GetAllowedValues ("A ARG _TYPE RecordSchedwuleParts", "*:*")

The following response will be generated:

Response:

GetAllowedValues ("

<?xml version="1.0" encoding="URF-8"?>
<AVDT

xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:srs="urn:schemas-upnp-org:av:srs"
xmlns="urn:schemas-upnporg:av:avdt"
xmlns:xsi="http://www. w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
urn:schemas-upnp~=org:av:srs
http://www.upnp.org/schemas/av/srs.xsd
urn:schemas-upnp-org:av:avdt
http://wWw)upnp.org/schemas/av/avdt.xsd">

<contextHID>
yurd:device-UUID: :urn:schemas-upnp-org:service:ScheduledRecording:1
</eontextID>

<dataStructType>A ARG TYPE RecordScheduleParts</dataStructType>

<fieldTable>

£ o 1o
rTrc Lo

<name>srs:@id</name>
<dataType>xsd:string</dataType>
<minCountTotal>I</minCountTotal>
<allowedValueDescriptor>
<allowAny></allowAny>
</allowedValueDescriptor>
</field>
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<field>
<name>srs:title</name>
<dataType>xsd:string</dataType>
<minCountTotal>I</minCountTotal>
<allowedValueDescriptor>
<allowAny></allowAny>
</allowedValueDescriptor>

</field>

<field>
<name>srs:class</name>
<dataType>xsd:string</dataType>
<minCountTotal>I</minCountTotal>
<allowedValueDescriptor>
<allowedValuelList>
<allowedValue>
OBJECT.RECORDSCHEDULE .DIRECT.CDSNONE PG
</allowedValue>
</allowedValueList>
</allowedValueDescriptor>
</field>

<field>
<name>srs:scheduledCDSObjectID< /name>
<dataType>xsd:string</dataType®
<minCountTotal>I</minCountTotal>
<allowedValueDescriptor>

<allowAny></allowAny>

</allowedValueDescriptorx

</field>

<field>
<name>srs:scheduledStartDateTime</name>
<dataType>xsd:styring</dataType>
<minCountTotd&l>»I</minCountTotal>
<allowedValueDescriptor>

<allowdAnRy></allowAny>

</allowédValueDescriptor>

</field>

<field>
<fame>srs:scheduledDuration</name>
<dataType>xsd:string</dataType>
<minCountTotal>I</minCountTotal>
<allowedValueDescriptor>

<allowAny></allowAny>

</allowedValueDescriptor>

</field>

</fieldTable>
</AVDT>")

Assume further that the control point wants to determine which properties it can expect to
get returned in the Result output argument of the CreateRecordSchedule() action of that
same minimal ScheduledRecording implementation. It issues the following request (The
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<field>
<name>srs:abnormalTasksExist</name>
<dataType>xsd:boolean</dataType>
<minCountTotal>I1</minCountTotal>
<allowedValueDescriptor>
<allowAny></allowAny>
</allowedValueDescriptor>

</field>

)

<field> (]9

<name>srs:currentRecordTaskCount</name> bV

<dataType>xsd:unsignedInt</dataType> r\

<minCountTotal>I1</minCountTotal> (ﬁp

<allowedValueDescriptor> N(

<allowAny></allowAny> ™

</allowedValueDescriptor> Cgb

</field> Vv

</fieldTable>

</AVDT>") O\

Assume further that the control point wants to determine which properties it can expect to
get returned in the Result output argument of the GefRecordTask() action of that same
minimal ScheduledRecording implementation. It issues) the following request (The Result
argument of the GetRecordTask() action is of data type A ARG TYPE RecordTask):

Note: This A ARG TYPE RecordTask example is marked by a light turquoise
background for better reader orientation.

Request:
GetPropertyList ("A ARG TYPE RecordTask")

The following response will be generated:

Response:

GetPropertylList (

"srs:@id,srs:titdeysrs:class,srs:priority,
srs:recordDestimnation, srs:recordDestination@mediaType,
srs:recordDestination@preference,
srs:recordSehedulelD,
srs:taskChannelID,srs:taskChannelID@type,srs:taskStartDateTime,
srs:taskDuration, srs:recordQuality,srs:recordQuality@type,
srs:taSkState,srs:taskStatel@phase,
srgntfaskState@recording, srs:taskState@someBitsRecorded,
sesYtaskState@someBitsMissing, srs:taskState@fatalError,
grs:taskState@currentErrors, srs:taskStatelerrorHistory,
srs:taskState@pendingErrors, srs:taskState@infolist")

If the control point then wants to investigate further what values it may expect for some of
those properties when browsing a recordTask, it can retrieve that information using the
following request (the Filter argument contains only a subset of the possible properties in
this example):
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Note: specifying “*:*” in the Filter argument is again equivalent to specifying the
complete list of properties returned in the PropertyList argument of the GetPropertyList()

action with the DataTypelD argument set to “A_ ARG TYPE RecordTask”.

Request:

GetAllowedValues ("A ARG TYPE RecordTask",
"srs:recordDestination, srs:recordDestination@mediaType,
srs:taskState,srs:taskStatel@currentErrors")

The following response will be generated:

Response:

GetAllowedValues ("

<?xml version="1.0" encoding="UTF-8"?>
<AVDT

xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:srs="urn:schemas-upnp-org:av:srs"
xmlns="urn:schemas-upnp-org:av:avdt"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance™
xsi:schemalLocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd
urn:schemas-upnp-org:av:avdt
http://www.upnp.org/schemas/av/avdt.xgd">

<contextID>
uuid:device-UUID: :urn:schemas-upnp<8¥g:service:ScheduledRecording:l1
</contextID>

<dataStructType>A ARG TYPE RecerdTask</dataStructType>

<fieldTable>
<field>
<name>srs:recordDestination</name>
<dataType>xsdasdoring</dataType>
<minCountTot&lPI</minCountTotal>
<allowedValueDescriptor>
<allowedValueList>
<allowedValue>Hard Disk</allowedValue>
</aMowedValueList>
</alloéwedValueDescriptor>
</ field>

<f1eld>
<name>srs:recordDestination@mediaType</name>
<dataType>xsd:string</dataType>
<allowedValueDescriptor>
<dependentField>
<name>srs:recordDestination</name>

<anyValue></anyValue>
</dependentField>
<minCount>I</minCount>
<allowedValueList>
<allowedValue>HDD</allowedValue>
</allowedValueList>
</allowedValueDescriptor>
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</field>

<field>
<name>srs:taskState</name>
<dataType maxSize="64">xsd:string</dataType>
<minCountTotal>I1</minCountTotal>
<allowedValueDescriptor>
<allowedValuelList>

<allowedValue>IDLE.READY</allowedValue>
<allowedValue>

ACTIVE.RECORDING. FROMSTART.OK
</allowedValue>
<allowedValue>

ACTIVE.RECORDING. FROMSTART.ATRISK
</allowedValue>
<allowedValue>DONE.FULL</allowedValue>
<allowedValue>DONE.PARTIAL</allowedValue»
<allowedValue>DONE.EMPTY</allowedValue>

</allowedValueList>
</allowedValueDescriptor>
</field>

<field>
<name>srs:taskStatel@currentErrors</mname>
<dataType>xsd:string</dataType>
<allowedValueDescriptor>
<dependentField>
<name>srs:taskState</mawe>
<anyValue></anyValue¥
</dependentField>
<minCount>I1</minCousif>
<allowedValueList>
<allowedValue>»</allowedValue>
<allowedValue>100</allowedValue>
</allowedValgeList>
</allowedValyeBescriptor>
</field>

</fieldTable>
</AVDT>")

5.8.2.2.2 Full-fledged Implementation Example

In this example, it is assumed that this particular ScheduledRecording service supports
all allowed functionalities, offered by the ScheduledRecording service specification.

Assume that the control point wants to determine which properties it can specify in the
Elements input argument of the CreateRecordSchedule() action of this full-fledged
ScheduledRecording implementation. It issues the following request (The Elements input

argument of the CreateRecordSchedule() action is of data type
A ARG _TYPE RecordScheduleParts):

Note: This A ARG TYPE RecordScheduleParts example is marked by a white
background for better reader orientation.

Request:
GetPropertyList ("A ARG TYPE RecordScheduleParts")
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Then the following response will be generated:
Response:
GetPropertyList (
"srs:@id,
srs:title,
srs:class,
srs:desiredPriority,

srs:desiredPriority@type,
srs:recordDestination,
srs:recordDestination@mediaType,
srs:recordDestination@targetURL,
srs:recordDestination@preference,
srs:desiredRecordQuality,
srs:desiredRecordQuality@type,
srs:scheduledCDSObjectID,
srs:scheduledChannellID,
srs:scheduledChannelID@type,
srs:scheduledStartDateTime,
srs:scheduledDuration,
srs:scheduledProgramCode,
srs:scheduledProgramCode@type,
srs:matchingName,
srs:matchingName@type,
srs:matchingName@subStringMatch,
srs:matchingID,
srs:matchingID@type,
srs:matchingChannellID,
srs:matchingChannelID@type,
srs:matchingStartDateTimeRange,
srs:matchingDurationRange,
srs:matchingRatingLimit,
srs:matchingRatingLimit@type,
srs:matchingEpisodeType,
srs:totalDesiredRecordTasks,
srs:scheduledStartDateTimeAdjust,
srs:scheduledDurationAdjust,
srs:activePeriods
srs:durationLimit,
srs:durationlLimit@effect,
srs:channelMigration,
srs:timeMigration,
srs:allewDuplicates,
srs:pgrsistedRecordings,
srs:persistedRecordings@latest,
srS:persistedRecordingsl@preAllocation,
s¥s:persistedRecordings@storedLifetime")

If the control point then wants to investigate further what values it may use when building

a recordSchedule, it can retrieve that information using the following request:

Request:
GetAllowedValues ("A ARG TYPE RecordScheduleParts", "*:*")

The following response will be generated:

Response:
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See Annex G.3 for a complete response message.
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srs:activePeriod,
srs:durationlLimit,
srs:durationLimit@effect,
srs:channelMigration,
srs:timeMigration,
srs:allowDuplicates,
srs:persistedRecordings,
srs:persistedRecordings@latest,

srs:persistedRecordings@preAllocation,
srs:persistedRecordings@storedLifetime, !
srs:scheduleState, ff;
srs:scheduleState@currentErrors, tx.
srs:abnormalTasksExist, r\
srs:currentRecordTaskCount, (ﬁp
srs:totalCreatedRecordTasks, ’
srs:totalCompletedRecordTasks") (bb‘
0)
If the control point then wants to investigate further what values it may expect for all of
those properties when browsing a recordSchedule, it can retriev CJt information using
the following (The Result output argument of the CreateRecordSthedule() action is of
data type A_ ARG _TYPE RecordSchedule): O_)U

;\\

Request: @)
GetAllowedValues("A_ARG_TYPE_RecordSchedu{%", W g 2 W)

N

The following response will be generated:

Response:

%
See Annex G.1 for a complete response@é&age.

Assume further that the control point wants to determine which properties it can expect to
get returned in the Result output argument of the BrowseRecordTasks() action of that
same full-fledged ScheduledRecording implementation. It issues the following request
(The Result output argument of the BrowseRecordTasks() action is of data type
A ARG TYPE RecordTask):

Note: This A ARG EYPE RecordTask example is marked by a light turquoise
background for better reader orientation.

Request:
GetProperty¥ist ("A ARG TYPE RecordTask")

The follewirig response will be generated:

Response:
GetPropertyList (
UYsrs:@id,
srs:title,

srs:class,
srs:additionalStatusInfo,
srs:cdsReference,
srs:cdsReference@link,
srs:priority,
srs:priority@orderedValue,
srs:desiredPriority,
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:desiredPriority@type,
sSrs:
Srs:
Srs:
sSrs:

recordDestination,
recordDestination@mediaType,
recordDestination@targetURL,
recordDestination@preference,

srs:desiredRecordQuality,

Srs:
Srs.:

desiredRecordQuality@type,
recordSchedulelD,
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Srs:
Srs:
:taskCDSObjectID,
:taskCDSObjectID@1ink,
:taskChannellID,

Srs
Srs
Srs

sSrs:
:taskStartDateTime,
:taskDuration,
:taskProgramCode,
sSrs:
:recordQuality,
Srs:

Srs
Srs
Srs

Srs

Srs
Srs
Srs
Srs
Srs
Srs
Srs

Srs

Srs

Srs:
:taskState@startDateTimeMet,
Srs:
:taskState@reeQxding,

Srs

Srs

Srs:
:taskState@someBitsMissing,
Srs:
:taskStdfe@lastBitsRecorded,
Srs:
Srs:
Srs:
:taskStatel@pendingErrors,
s¥s:

Srs

Srs

SIS

If the

recordedCDSObjectID,
recordedCDSObjectID@link

taskChannelIDQtype,

taskProgramCode@type,

recordQuality@type,

:matchedName,
:matchedName@type,
:matchedID,
:matchedID@type,
:matchedRating,
:matchedRating@type,
:matchedEpisodeType,
Srs:
Srs:
Srs:
:taskDurationLimit@effect,
Srs:
Srs:
:taskState,

taskStartDateTimeAdjust,
taskDurationAdjust,
taskDurationLimit,

taskChannelMigration,
taskTimeMigration,

taskState@phase,
taskState@endDateTimeMet,
taskState@sloméBitsRecorded,
taskStatefldfirstBitsRecorded,
taskSPate@fatalError,
taskState@currentErrors,

taskState@errorHistory,

taskState@infoList")

control point then wants to investigate further what values it may expect for all of

those properties when browsing a recordTask, it can retrieve that information using the
following (The Result output argument of the BrowseRecordTasks() action is of data type
A ARG TYPE RecordTask):

Request:
GetAllowedValues ("A ARG _TYPE RecordTask", "*:*")
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The following response will be generated:

Response:

See Annex G.2 for a complete response message.
5.8.3 Adding a Scheduled Recording Entry to the List

to create a recordSchedule entry in the list of

recordSchedule instances by invoking the CreateRecordSchedule() action, using the
different available recordSchedule classes. It is assumed that the implementation used in
the examples that follow supports the allowed values for the desiredRecordQuality and
desiredRecordQuality@type properties as indicated in Table B.9 and for|xthe
recordQuality and recordQuality@type properties as indicated in Table B.33..

5.8.3.1 object.recordSchedule.direct classes

The object.recordSchedule.direct classes are used when the control point has all the
necessary information available to uniquely identify the content to‘'be recorded. The
ScheduledRecording service does not have to perform searches or,matching to determine
what content is eligible for recording. Note that the control pointitmight need to interact
with external databases (like EPG information) to allow the user‘to make a selection of
the content that he wants to record. Once the content is selected however, all information
is available to set up the recordSchedule unambiguously.

5.8.3.1.1 Creating a object.recordSchedule.direct:manual Class recordSchedule

The object.recordSchedule.direct. manual class issused when the control point has access
to the three basic components of information“that are needed to uniquely identify the
content to record:

e The scheduled channel that is used for broadcast of the content (where)
e The scheduled start date and.time of the recording (when)
e The scheduled duration ofithe recording (how long)

It is assumed that the control* point has some out-of-band means to retrieve this
information. It passes this jnformation into the recordSchedule using the required
properties scheduledChannellD and scheduledChannellD@type,
scheduledStartDate Timey and scheduledDuration.

The control point creates a properly escaped srs XML Document that shall contain all the
required properties’ necessary to create the object.recordSchedule.direct. manual class
recordSchedule.)The control point can add any allowed property that is applicable to the
object.recordSchedule.direct.manual class.

As an example, the control point wants to create a recurring recordSchedule to record the
BBC<{news that is broadcast for one hour every evening at 7 pm on channel 47. Assume
that-the current date&time is Tuesday, June 28, 2005, 9:15 pm. If possible, the control
paint would like this recording to be stored on the internal hard disk, but if, for some
reason, the hard disk is not available at the time of recording, the DVD+R drive can also

be UuSed as a secondary destination. 1he control point further specities that this recording
will be encoded using a low record quality setting of standard definition (“SD”). If that is
not possible, any other record quality will be used (“AUTQ”). A pre-roll time of two and a
half minutes and a post-roll time of five minutes are also specified. The control point
further instructs the ScheduledRecording service to keep at least the latest three
recordings around. Older recordings can be discarded and no preallocation is desired.
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To achieve the behavior specified above, the control point needs to provide the following
srs XML Document in the Elements input argument of the CreateRecordSchedule() action:

Request:

CreateRecordSchedule ("

<?xml version="1.0" encoding="UTF-8"?>
<srs
xmlns="urn:schemas-upnp-org:av:srs"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" /\

xsi:schemaLocation=" N
urn:schemas-upnp-org:av:srs (f>
http://www.upnp.org/schemas/av/srs.xsd"> bV
<item id=""> N

<desiredPriority type="PREDEF">L2</desiredPriority>
<recordDestination mediaType="HDD" preference="1%§
Hard Disk (L
</recordDestination>
<recordDestination mediaType="DVD+R" prefer§§€e="2">
DVD Recorder ()
</recordDestination>
<desiredRecordQuality type="DEFAULT"> Qs\
SD,AUTO o
</desiredRecordQuality> <k

<totalDesiredRecordTasks>0</totalDesiredRecordTasks>
<scheduledStartDateTimeAd]j >
-P00:02:30
</scheduledStartDateTifﬁgﬁjust>
<scheduledDurationAdjds >
+P00:05:00
</scheduledDurati djust>
<activePeriod>N INFINITY</activePeriod>
<persistedRecordings
latest="1" .
preAlloca n="0"
storedLilféetime="ANY">
3

</pen€§htedRecordings>

</itembH

</srs>"

V~

If reation of the recordSchedule is successful, the CreateRecordSchedule() action
’é ns the following srs XML Document in the Result output argument. The
heduledRecording service shall add unspecified supported allowed properties to
%convev default settings (Note that this srs XML Document shall be properly escaped).

One or more recordTask instances can be created as a result of the recordSchedule
creation. In this example, it is assumed that 2 recordTask instances are spawned
immediately and it is also assumed that 2 new items are created in the associated
ContentDirectory service that will hold the recorded content once the recordings are
made (object IDs “rec00001” and “rec00002” are assigned).

Response:
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CreateRecordSchedule ("s101","
<?xml version="1.0" encoding="UTF-8"?>
<srs
xmlns="urn:schemas-upnp-org:av:srs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xsi:schemaLocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">

<item id="s101"> /\

<desiredPriority type="PREDEF">L2</desiredPriority>

<desiredRecordQuality type="DEFAULT"> N\
SD,AUTO O\
</desiredRecordQuality>

<totalDesiredRecordTasks>0</total iredRecordTasks>
<scheduledStartDateTimeAdjust> \\

-P00:02:30 QO
</scheduledstartDateTimeAde§&>
<scheduledDurationAdjust> O

+P00:05:00
</scheduledDurationAdjuf@5
<activePeriod>NOW/INQ5N TY</activePeriod>
<persistedRecordin A\

latest="1 .{b

preAllocation=<g\
storedLifetime="ANY">

.

totalCreatedRecordTasks>2</totalCreatedRecordTasks>
é <totalCompletedRecordTasks>0</totalCompletedRecordTasks>
</item>

q;§/srs>")

As another example, assume that the user is currently watching the news program on
channel 47, which started 10 minutes ago at 7:00 pm, and decides he/she wants to
record this program from the beginning. This use case is enabled by the fact that the
device has a buffer onboard which allows transitory content to be temporarily preserved
for recording. The ContentDirectory service implementation on the device indicates that
the preservation of the content on channel 47 started at 6:45 pm (via the
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upnp:preservedTimeRange@startTime property). For recording the entire program from
the beginning, the control point sets the scheduled start time to 7:00 pm and chooses a
duration which likely includes the end of the news program (for example 30 minutes,
starting from 7:00 pm). No pre-roll and post-roll times are specified. The desired
destination is the internal hard disk. Any recording quality can be used. To achieve this
behavior, the control point needs to provide the following srs XML Document in the
Elements input argument of the CreateRecordSchedule() action:

Request: /\
CreateRecordSchedule (" h\
<?xml version="1.0" encoding="UTF-8"?> Qb

srs fL
< '\b‘

xmlns="urn:schemas-upnp-org:av:srs"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" (f;f

xsi:schemalocation=" N(
urn:schemas-upnp-org:av:srs b‘
http://www.upnp.org/schemas/av/srs.xsd"> cgb
<item id="">

<desiredPriority type="PREDEF">L2</desire iority>
<recordDestination mediaType="HDD" prefeé%pce="l">
Hard Disk O‘\

</recordDestination>
<desiredRecordQuality type="DEFAUL2§k

AUTO 194

</desiredRecordQuality> N\

<totalDesiredRecordTasks>1</totalDesiredRecordTasks>

<activePeriod>PAST INITY</activePeriod>

</item> -
</srs>") (3§
Note that the value o activePeriod property of “PAST/INFINITY” is used in this case,
since the actualSc ledStartDateTime of the scheduled recording is conceptually in
the past. If the ¢ n of the recordSchedule is successful, the CreateRecordSchedule()
action returns following srs XML Document in the Result output argument. One
recordTask j nce is spawned immediately.

Respon@.O

Cre ;RecordSchedule("lel","
<? version="1.0" encoding="UTF-8"7?>
<SS
A\ mlns="urn:schemas-upnp-org:av:srs"
Qb xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

Xxsi:schemaLocation="

urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">
<item id="s101">
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<desiredPriority type="PREDEF">L2</desiredPriority>

<desiredRecordQuality type="DEFAULT">
SD, AUTO
</desiredRecordQuality>

<totalDesiredRecordTasks>1</totalDesiredRecordTasks>
<activePeriod>PAST/INFINITY</activePeriod>

<totalCreatedRecordTasks>1</totalCreatedR rdTasks>
<totalCompletedRecordTasks>0</totalCompLéﬁdeecordTasks>
</item> $\
</srs>") QO

If there is a gap in the channel’s preserved conte tQ‘\ the specified recording time range,
for instance because the user tuned away to ar;\ r channel for a while, then this can be
b

detected by the control point y the presence of the
upnp:preservedTimeRange@endTime pro . If the control point still decides to create
a recordSchedule with a recording ti range that encompasses multiple disjoint

preserved content segments, then the fecording behavior is vendor specified. Examples
are: return an error, record the firsty egment, record the last segment, or record all
segments. The control point can e@mine the created recordSchedule and recordTask(s)
to determine how the device fesponded. Control points that want to record all the
preserved segments can aI@’Qgéate a separate recordSchedule for each segment.

5.8.3.1.2 Creating :bject.recordSchedule.direct.cdsEPG Class recordSchedule

The obiect.recordSc@dule.direct.cdsEPG class is used when the control point has
access to a loc \oﬁtentDirectory service EPG database. The content to be recorded is
uniquely identifi by an EPG item in the associated ContentDirectory service. The
association een a ContentDirectory service and a ScheduledRecording service is
establish having both services reside within the same UPnP MediaServer device.

In thj ?ase, the basic component of information that is needed to uniquely identify the

co to record is the object ID of the EPG item (contains the where, when and how

,40 information) that represents that content. The control point passes this information
% o the recordSchedule using the required scheduledCDSObjectID property.

The control point creates a properly escaped srs XML Document that shall contain all the

properties necessary to create the object.recordSchedule.direct.cdsEPG class
recordSchedule. The control point can add any allowed property that is applicable to the
object.recordSchedule.direct.cdsEPG class.

As an example, the control point wants to create a recordSchedule to record the “UPnP
Awards Ceremony” that is broadcast for a marathon fifteen hours on April 1%, at 9 am on
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channel 215. It finds this program in the EPG database of the associated
ContentDirectory service and retrieves the object ID (value of the did/-lite:@id property of
the EPG item). Due to the length of the program, the recording needs to be stored on the
internal hard disk. If, for some reason, the hard disk is not available at the time of
recording, the recording will be be canceled. Further, if the recording would last longer
than the anticipated 15 hours, the recording will be limited to 15 hours and the first part of
the program discarded. The control point also specifies that this recording will be
will not be made. A pre-roll time of two minutes and a post-roll time of 15 minutes are
also specified. The control point further instruct the ScheduledRecording service to ke N
track of this item in case the broadcaster decides to move it to a different channel ag‘gﬂ@

time. .

s/
To achieve the behavior specified above, the control point needs to provide th %Ilowing
srs XML Document in the Elements input argument of the CreateRecordSchad\u () action:

Request: Q)(bb‘
CreateRecordSchedule (" (L
<?xml version="1.0" encoding="UTF-8"?2> ()

<srs \Q/
xmlns="urn:schemas-upnp-org:av:srs" <§\
xmlns:xsi="http://www.w3.org/2001/XMLSchema—§g§ ance"

xsi:schemalLocation=" 5\
urn:schemas-upnp-org:av:srs O
http://www.upnp.org/schemas/av/srs.x<§k>

<item id="">

<desiredPriority type="PRED&S&>L1</desiredPriority>

<recordDestination mediaTy "HDD" preference="1">
Hard Disk &

</recordDestination> ’{&

<desiredRecordQualit%3§§pe:"QLEVEL">

03 b
</desiredRecordQu-€§%y>

<totalDesi1§5RecordTasks>l</totalDesiredRecordTasks>
<schedulé&ﬁtartDateTimeAdjust>

-P00(GD2:00
</scgféhledstartDateTimeAdjust>

<s uledDurationAdjust>

P00:15:00
‘éggcheduledDurationAdjust>

activePeriod>NOW/INFINITY</activePeriod>
Yss <durationLimit effect="LAST">P15:00:00</durationLimit>
AJ?‘ <channelMigration>1</channelMigration>
QD <timeMigration>1</timeMigration>

DETrSISCedRecordings
latest="1"
preAllocation="0"
storedLifetime="ANY">

1
</persistedRecordings>
</item>
</srs>")
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If the creation of the recordSchedule is successful, the CreateRecordSchedule() action
returns the following srs XML Document in the Result output argument. The
ScheduledRecording service shall add unspecified supported allowed properties to
convey default settings (Note that this srs XML Document shall be properly escaped).
One recordTask instance can be created as a result of the recordSchedule creation. In
this example, it is assumed that the recordTask instance is spawned immediately.

Response: '<\

CreateRecordSchedule ("s102"," ()
<?xml version="1.0" encoding="UTF-8"?> .
<srs ,\b"
xmlns="urn:schemas-upnp-org:av:srs" Qy
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" (L
xsi:schemalLocation=" N(

urn:schemas-upnp-org:av:srs rbb‘

http://www.upnp.org/schemas/av/srs.xsd"> cb

<item id="s102"> (L

<desiredPriority type="PREDEF">L1</desi riority>

<desiredRecordQuality type="QLE%g >

Q3 \0

</desiredRecordQuality>

<totalDesiredRecordTasks>1</totalDesiredRecordTasks>
<scheduledStartDateRé@eAdjust>

-P00:02:00
</scheduledStart %@eTimeAdjust>
<scheduledDurat€bnAdjust>

+P00:15:00 -
</schedule ationAdjust>
<activeP d>NOW/INFINITY</activePeriod>
<duratiz$ mit effect="LAST">P15:00:00</durationLimit>
<chan igration>1</channelMigration>

Qéy gration>1</timeMigration>

i

<ti
< stedRecordings
est="1"

<§$gieAllocatiOn:nou
S

é toredLifetime="ANY">
1

e

</persistedRecordings>

<totalCreatedRecordTasks>1</totalCreatedRecordTasks>
<totalCompletedRecordTasks>0</totalCompletedRecordTasks>
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</item>
</srs>")

As another example, the control point wants to record the program “The Best of UPnP”,
which started in the past at 8:30 am. The device is capable of temporarily preserving the
program content and indicates that this program has been preserved from the beginning
(via the upnp:programPreserved property). The control point then knows that it can

expectthe—emntire program to—beTecorded;evernthough—the Tecord—schedute s created
past the program’s scheduled start time. To indicate that it wants to record the entire,<\
program, the control point needs to provide the following srs XML Document in J.@
Elements input argument of the CreateRecordSchedule() action: .

Request: QY
CreateRecordSchedule (" Q/
<?xml version="1.0" encoding="UTF-8"?2> N
<srs ('bb‘
xmlns="urn:schemas-upnp-org:av:srs" Cb
xmlns:xsi="http://www.w3.org/200l/XMLSchema—instantffL
Xsi:schemaLocation=" Q/
urn:schemas-upnp-org:av:srs Q>

http://www.upnp.org/schemas/av/srs.xsd"> O
<item id=""> %

<desiredPriority type="PREDEF">L1 siredPriority>

<recordDestination mediaType="HDQ preference="1">
Hard Disk 0\

</recordDestination> S\

<desiredRecordQuality typef{{&EVEL'v
Q3

</desiredRecordQuality> $

<totalDesiredRe G}, Tasks>1</totalDesiredRecordTasks>
<activePeriod>P&9 /INFINITY</activePeriod>

</item> .
</srs>") O®

If the creation he recordSchedule is successful, the CreateRecordSchedule() action

returns the f ing srs XML Document in the Result output argument. One recordTask
instance ¢ created as a result of the recordSchedule creation. In this example, it is
assume t the recordTask instance is spawned immediately.

Res@ge:
Cr% eRecordSchedule ("s103","

ml version="1.0" encoding="UTF-8"?2>

% srs

AllllllD_"uJ_ll.Dbllclllab uyuy UJ_KJ-QV -DJ_D"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">
<item id="s103">
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<desiredPriority type="PREDEF">L1</desiredPriority>

<desiredRecordQuality type="QLEVEL">
Q3
</desiredRecordQuality>

<totalDesiredRecordTasks>1</totalDesiredRecordTasks> b‘.
<activePeriod>PAST/INFINITY</activePeriod>

<totalCreatedRecordTasks>1</totalCreatedRecordTasks>
<totalCompletedRecordTasks>0</totalComple ey RecordTasks>

</item> QD
</srs>") s\\
5.8.3.1.3 Creating a obiect.recordScheduIe.direcﬂéc sNonEPG Class
recordSchedule

The object.recordSchedule.direct.cdsNonEPG @s is used when the control point has
access to a local ContentDirectory service abase that contains items that identify
content that will be available for recording e time the recording is scheduled to start.

A typical example of this is TV tuner is represented as a channelGroup container,
containing items of class object.iteRr.videoltem.videoBroadcast, each representing a
channel to which the tuner caz{? tuned (User Channel). The association between a

ContentDirectory service and cheduledRecording service is established by having
both services reside within th%game UPnP MediaServer device.

In this case, the basic components of information that are needed to uniquely identify the
content to record are:oé

e The obje Ig)of the ContentDirectory service item that represents the User
Chann t is used for broadcast of the content (where)

e The @»eduled start date and time of the recording (when)
o Qcheduled duration of the recording (how long)

It is ?sumed that the control point has some out-of-band means to retrieve this
inf tion. It passes this information into the recordSchedule using the required
erties scheduledCDSObjectID, scheduledStartDateTime, and scheduledDuration.

%The control point creates a properly escaped srs XML Document that shall contain all the

properties necessary to create the object.recordSchedule.direct.cdsNonEPG

class recordSchedule. The control point can add any allowed property that is applicable
to the object.recordSchedule.direct.cdsNonEPG class.

As an example, assume that today’s date is Tuesday, June 28, 2005 and the control point
wants to create a recordSchedule to record the show “Life of a Software Developer” that
is broadcast on channel 5 every Monday evening at 7 pm, starting on July 4. The show
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lasts for an hour and runs for 13 episodes (until the end of September). The first fifteen
minutes of each show are dedicated to a reading of the “Most Popular Software Code
Quote of the Week”. The user found all this information in a printed TV Guide. The
ContentDirectory service has no EPG data.

The control point finds the User Channel that represents channel 5 in the associated
ContentDirectory service and retrieves its object ID (value of the didl-lite:@id property of
the User Channel item). The recording needs to be stored on the internal hard disk. If, for

some reason, the hard disk is not available at the time of recording, the recording can /\
also be recorded on an external network storage device. All episodes (13) of the sho

need to be recorded. The control point also specifies that this recording will be encom‘y
using a high record quality setting of High Definition (“HD”). The “Most Popular Software
Code Quote of the Week” part of the show will be skipped but a pre-roll tim é two
minutes and a post-roll time of three minutes are also specified. All eplso will be
preserved until deleted by the user.

To achieve the behavior specified above, the control point needs to pro the following
srs XML Document in the Elements input argument of the CreateRecordSchedule() action:

Request: \\Q/Q

CreateRecordSchedule (" ()
<?xml version="1.0" encoding="UTF-8"?2> QD

<srs 5\\
xmlns="urn:schemas-upnp-org:av:srs" @)
xmlns:xsi="http://www.w3.org/ZOOl/XMLSqéé%a—instance"

xsi:schemaLocation=" <2
urn:schemas-upnp-org:av:srs
http://www.upnp. org/schemas/av/éQé xsd">
<item id="">

<desiredPriority type=", DEF">L1</desiredPriority>

<recordDestination m 1aType="HDD" preference="1">
Hard Disk

</recordDestinati q?

<recordDestinatiomn mediaType="HDD" preference="2"

targetURL="httpt//192.168.0.12/MyNAS/RecordedTV">

Shared C nt

</recordDe nation>

<desiredﬁé§ordQuality type="DEFAULT" >
i Q-

</de dRecordQuality>

<totarbDesIredRecordTasks o I3/ totattDesTredReEcoOradTasksS
<scheduledStartDateTimeAdjust>

+P00:13:00
</scheduledStartDateTimeAdjust>
<scheduledDurationAdjust>

+P00:03:00
</scheduledDurationAdjust>
<activePeriod>NOW/09-30T23:59:59</activePeriod>
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<persistedRecordings
latest="1"
preAllocation="0"
storedLifetime="INFINITY">

13
</persistedRecordings>
</item>
</srs>")

/\
If the creation of the recordSchedule is successful, the CreateRecordSchedule() act'fQ'\
returns the following srs XML Document in the Result output argument. ‘hoe
ScheduledRecording service shall add unspecified supported allowed properties' to
convey default settings (Note that this srs XML Document shall be properly aped).
One or more recordTask instances can be created as a result of the recordSchedule

creation. In this example, it is assumed that 2 recordTask instancesé‘}é spawned

immediately. Q)rb
Response: Qq/
CreateRecordSchedule ("s103"," Q/
<?xml version="1.0" encoding="UTF-8"72> Q>

O

<srs
xmlns="urn:schemas-upnp-org:av:srs" \sb
xmlns:xsi="http://www.w3.org/200l/XMLSchemqéinstance"
xsi:schemalocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">
<item id="s103"> N

<desiredPriority type="PREDEF">L1</desiredPriority>

rdQuality type="DEFAULT">
HD :
</desi RecordQuality>

<totalDesiredRecordTasks>13</totalDesiredRecordTasks>

<scheduledStartDateTimeAdjust>

+P00:13:00
</scheduledStartDateTimeAdjust>
<scheduledDurationAdjust>

+P00:03:00
</scheduledDurationAdjust>
<activePeriod>NOW/09-30T23:59:59</activePeriod>
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<persistedRecordings
latest="1"
preAllocation="0"
storedLifetime="INFINITY">
13
</persistedRecordings>

<totalCreatedRecordTasks>2</totalCreatedRecordTasks> .
<totalCompletedRecordTasks>0</totalCompletedRecordTashﬁ%}

</item> ’
</srs>") b:\
5.8.3.1.4 Creating a object.recordSchedule.direct.programCod ss
recordSchedule C)

The object.recordSchedule.direct.programCode class is used Whe control point has
access (via the user, most likely) to a program code. Thece) tent to be recorded is
uniquely identified by this program code in the sense that the’program code contains in
encoded form all necessary information for recording the gram item (where, when and
how long). If the ScheduledRecording service supports a particular program code type,
that implies that the ScheduledRecording servic derstands how to interpret and
decode the program code into its where, when an{\ w long components.

In this case, the basic component of inform i‘&?that is needed to uniquely identify the
content to record is the program code of aér.'>rogram item that represents that content.
The control point passes this informati nto the recordSchedule using the required
properties scheduledProgramCode and\@ eduledProgramCode@type.

The control point creates a properly escaped srs XML Document that shall contain all the

properties necessarystg reate the object.recordSchedule.direct.programCode
class recordSchedule. The ¢ ol point can add any allowed property that is applicable
to the object. recordScheduledirect.programCode class.

As a hypothetical exa@k, the control point wants to create a recordSchedule to record a
program item, identified by a program code of type
“‘upnpexample.com_upnpProgramCode” time. The upnpProgramCode type specifies the

encoding to b ply:
g . |
&bgram code = <channel number>_<StartDateTime>_<Duration>
The us?g%trieved the program code from some external source (a printed program guide)

an%@a advertised title of the program is “Everything you ever wanted to know about

é} is assumed that the ScheduledRecording service supports the

upnpexample.com_upnppProgramCode program code type and thereiore Knows Now 1o
decode the program code into its basic where, when and how long components. The
recording needs to be stored on the internal DVD+RW drive. If, for some reason, the
DVD+RW drive is not available at the time of recording, the recording can be stored on
the internal hard disk. The control point also specifies that this recording will be recorded
using any available record quality setting. No pre-roll or post-roll times are specified.
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To achieve the behavior specified above, the control point needs to provide the following
srs XML Document in the Elements input argument of the CreateRecordSchedule() action:

Request:

CreateRecordSchedule ("

<?xml version="1.0" encoding="UTF-8"?>
<srs
xmlns="urn:schemas-upnp-org:av:srs"

xsi:schemalocation="
urn:schemas-upnp-org:av:srs Q)
http://www.upnp.org/schemas/av/srs.xsd"> bV
<item id=""> N

<desiredPriority type="PREDEF">L1</desiredPriority>b‘I

<recordDestination mediaType="DVD+RW" preference1$;7>
DVD Drive (1,

</recordDestination>

<recordDestination mediaType="HDD" preferen é%ﬂ2">
Hard Disk §>

</recordDestination>

<desiredRecordQuality type="DEFAULT"> g:\

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" /\
N

AUTO
</desiredRecordQuality> Q

<totalDesiredRecordTasks>1</totalDesiredRecordTasks>

</item> b\
</srs>") 4$
NE
If the creation of the recordSchedme is successful, the CreateRecordSchedule() action
returns the following srs X “Document in the Result output argument. The

ScheduledRecording servic ghall add unspecified supported allowed properties to
convey default settings (N that this srs XML Document shall be properly escaped).
One recordTask instance can be created as a result of the recordSchedule creation. In
this example, it is as@d that the recordTask instance is spawned immediately.

Response: gb

CreateRecog%éE%edule("3104","

<?xml ver ="1.0" encoding="UTF-8"?>

<srs
xmlns&tyrn: schemas-upnp-org:av:srs"
xm besi="http://www.w3.org/200l/XMLSchema—instance"
x%%ﬁ%chemaLocation="

VN rn:schemas-upnp-org:av:srs

http://www.upnp.org/schemas/av/srs.xsd">
QD <item id="s104">

<desiredPriority type="PREDEF">L1</desiredPriority>
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<desiredRecordQuality type="DEFAULT">
AUTO
</desiredRecordQuality>

<totalDesiredRecordTasks>1</totalDesiredRecordTasks> '<x
<scheduledStartDateTimeAdjust> (ﬁp
+P00:00:00 b"
</scheduledStartDateTimeAdjust> N
<scheduledDurationAdjust> (ﬁp
+P00:00:00 ’
</scheduledDurationAdjust> X
<activePeriod>NOW/INFINITY</activePeriod> QD
<durationLimit effect="LAST">INFINITY</durationﬁi%{t>
<persistedRecordings (b
latest="1" \Q/
preAllocation="0" O\
storedLifetime="ANY"> <?)
0
S

</persistedRecordings>

<totalCreatedRecordTasks /totalCreatedRecordTasks>
<totalCompletedRecordT§§g%>0</totalCompletedRecordTasks>
</item>

</srs>") XS>

5.8.3.2 object.recordSchedule.query classes

The object.recordSchedulé.query classes are used when the control point only has partial
information to identify:possible candidates for recording. The ScheduledRecording
service needs to p m further (continuous) searching or matching to determine what
content is eligible for recording. The ScheduledRecording service can consult with
external data (like EPG information or over-the-wire Service Information) to find
content tha ches all the criteria, specified in the recordSchedule. Every time a match
is found, recordTask is created.

recordSchedule

5.8.16?9~ Creating a object.recordSchedule.query.contentName Class

'<'( e object.recordSchedule.query.contentName class is used when the control point has
%knowledge about the (partial) name of the content to be recorded. This could either be a

series name or a program name. Other properties, specified in the recordSchedule are
also used to further narrow down what will be recorded (activePeriod,
totalDesiredRecordTasks, etc.). It is the responsibility of the ScheduledRecording service
to continuously search available external databases (like EPG or Service Information)
and create a recordTask instance for every complete match (all specified matching
criteria are satisfied) it finds within those external databases.
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In this case, the basic piece of information that is needed to identify the content to record
is the (partial) program or series name of the program item or series. The control point
passes this information into the recordSchedule using the required properties
matchingName and matchingName@type.

The control point creates a properly escaped srs XML Document that shall contain all the
properties necessary to create the object.recordSchedule.query.contentName
class recordSchedule. The control point can add any allowed property that is applicable

to the object.recordSchedule.query.contentName class. /\

As an example, the control point wants to create a recordSchedule to record the sev‘r§
entitled “Meet the UPnP Guys” (exact title). The control point has no further inforrlmo ,
except that the series is broadcast during summer season and the series fi
planned somewhere during the month of September. q/

4

e is
U4

The recordings need to be stored on the internal Hard Disk. If, for some rea&%, the Hard
Disk is not available at the time of recording, the recording will be can 1&d. The control
point also specifies that these recordings will be encoded using a record quality
(“SD”). If that is not possible, medium record quality (“ED”) will als @ used. If that is not
possible, no recording will be made. No pre-roll or post-roll ti are specified. If the
broadcaster decides to change broadcast channel or date&tim e ScheduledRecording
service is supposed to track. \%

srs XML Document in the Elements input argument o CreateRecordSchedule() action:

<

Request: \\
>

To achieve the behavior specified above, the control p;inO‘\eeds to provide the following

CreateRecordSchedule ("

<?xml version="1.0" encoding="UTF-8' *
<srs QS>
xmlns="urn:schemas—upnp—org:ay§§rs"

xmlns:xsi="http://www.w3.0r 4@ 01l/XMLSchema-instance"
xsi:schemalocation="
urn:schemas—upnp—org:avégrs
http://www.upnp.orgé%phemas/av/srs.xsd">
<item id=""> N

<desiredPriority type="PREDEF">L1</desiredPriority>
<recordDd§§1nation mediaType="HDD" preference="1">
Har isk
</re estination>
<de edRecordQuality type="DEFAULT">
{35, ED
523esiredRecordQuality>

% <matchingStartDateTimeRange>

NAW/QAQ.  2AM2°2 . EQ.CQ
T o 0 0

</matchingStartDateTimeRange>
<totalDesiredRecordTasks>0</totalDesiredRecordTasks>
<channelMigration>1</channelMigration>
<timeMigration>1</timeMigration>
</item>
</srs>")
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If the creation of the recordSchedule is successful, the CreateRecordSchedule() action
returns the following srs XML Document in the Result output argument. The
ScheduledRecording service shall add unspecified supported allowed properties to
convey default settings (Note that this srs XML Document shall be properly escaped).
One or more recordTask instances can be created as a result of the recordSchedule
creation. In this example, it is assumed that one recordTask instance is spawned
immediately (12 remaining matches need to be found in the future, when new EPG data
is avaijlable for instance)

Response:
CreateRecordSchedule ("s201"," <)
<?xml version="1.0" encoding="UTF-8"?> bV
<srs ,'\
xmlns="urn:schemas-upnp-org:av:srs" ()
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" N;ll
xsi:schemalocation=" X
urn:schemas-upnp-org:av:srs cgb
http://www.upnp.org/schemas/av/srs.xsd"> (L
<item id="s201">

<desiredPriority type="PREDEF">L1</des

<desiredRecordQuality type="DE€§§L s
SD, ED
</desiredRecordQuality> (%)

A

7o)

<matchingStartDateTi nge>
NOW/09-30T23:59:; &6R
</matchingStartDaggTimeRange>
<totalDesiredRe \§dTasks>O</totalDesiredRecordTasks>
<scheduledStart~ateTimeAdjust>
+P00:00:
</schedul €§tartDateTimeAdjust>
<schedul urationAdjust>
+P0 0:00
</sc ledDurationAdjust>
<a ePeriod>NOW/INFINITY</activePeriod>
ationLimit effect="LAST">INFINITY</durationLimit>
gzrsistedRecordings
<D latest="1"
é preAllocation="0"
VN storedLifetime="ANY">
0

/persistedkRecordings

<totalCreatedRecordTasks>1</totalCreatedRecordTasks>
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<totalCompletedRecordTasks>0</totalCompletedRecordTasks>

</item>
</srs>")
5.8.3.2.2 Creating a object.recordSchedule.query.contentID Class
recordSchedule

The object.recordSchedule.query.content/D class is used when the control point has

wlaedaae—abaith (I mY £ 4+ caontant-taohb rdad Thic ocould otbhaor bao o corioc [ m PN

leao ‘. o
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a program ID. Other properties, specified in the recordSchedule are also used to further,
narrow down what will be recorded (activePeriod, totalDesiredRecordTasks, etc.). It is the
responsibility of the ScheduledRecording service to continuously search available
external databases (like EPG or Service Information) and create a recordTask instance
for every complete match (all specified matching criteria are satisfied) it finds within those
external databases.

In this case, the basic piece of information that is needed to identify the content to record
is the program ID or series ID of the program item or series. The control'point passes this
information into the recordSchedule using the required propertiesVmatching/D and
matchingID@type.

The control point creates a properly escaped srs XML Documentithat shall contain all the

properties necessary to create the object.recordSchiedule.query.content/D class
recordSchedule. The control point can add any allowed property that is applicable to the
object.recordSchedule.query.contentID class.

As an example, the control point wants to create a ‘recordSchedule to record the program
with program ID “123456” from service provider‘MyLocalProvider.net”. It has obtained
this ID through means outside the scope of this specification. The control point has no
further information.

The recordings need to be stored on theinternal Hard Disk. If, for some reason, the Hard
Disk is not available at the time of recording, the recording will be canceled. The control
point also specifies that the recording will be encoded using a high record quality setting
of “720p60”. If that is not possibleé, no recording will be made. No pre-roll or post-roll
times are specified. If the broadcaster decides to change broadcast channel or date&time,
the ScheduledRecording setvice is supposed to track.

To achieve the behavior'specified above, the control point needs to provide the following
srs XML Document in.ihe Elements input argument of the CreateRecordSchedule() action:

Request:
CreateRecoxd3chedule ("
<?xml vexsidon="1.0" encoding="UTF-8"?>
<srs
xmlng="urn:schemas-upnp-org:av:srs"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">

<item 1d="">

<desiredPriority type="PREDEF">L1</desiredPriority>

<recordDestination mediaType="HDD" preference="1">
Hard Disk

</recordDestination>

<desiredRecordQuality type="ATSC">
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720p60
</desiredRecordQuality>

<totalDesiredRecordTasks>1</totalDesiredRecordTasks>
<channelMigration>1</channelMigration>
<timeMigration>1l</timeMigration>

</item>
</srs>") <§<\
%

If the creation of the recordSchedule is successful, the CreateRecordSchedule() b\l"on
returns the following srs XML Document in the Result output argument. The
ScheduledRecording service shall add unspecified supported allowed pr ties to
convey default settings (Note that this srs XML Document shall be properly escaped).
One recordTask instance can be created as a result of the recordSche@'uk‘ creation. In
this example, it is assumed that the recordTask instance is spawned i iately.

Response: Q/C)
CreateRecordSchedule ("s202"," Q>
<?xml version="1.0" encoding="UTF-8"?> ()

O

<srs
xmlns="urn:schemas-upnp-org:av:srs" é}
xmlns:xsi="http://www.w3. org/ZOOl/XMLSchééa instance"
xsi:schemalocation="
urn:schemas-upnp-org:av:srs <2
http://www.upnp.org/schemas/av/§é§§xsd">
<item id="s202">

<desiredPriority type="PREDEF">L1</desiredPriority>

<de31redRecordQ ity type="ATSC">
720p60
</desiredR

<to esiredRecordTasks>1</totalDesiredRecordTasks>

<5<? duledStartDateTimeAdjust>
<;. P00:00:00
?‘ scheduledStartDateTimeAdjust>
é <scheduledDurationAdjust>
VN +P00:00:00
& </scheduledDurationAdjust>
QD <activePeriod>NOW/INFINITY</activePeriod>

<durationLimit effect="LAST">INFINITY</durationLimit>
<persistedRecordings
latest="1"
preAllocation="0"
storedLifetime="ANY">
0
</persistedRecordings>
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<totalCreatedRecordTasks>1</totalCreatedRecordTasks>
<totalCompletedRecordTasks>0</totalCompletedRecordTasks>

</item>
</srs>") Q}<\
5.8.4 Deleting a recordSchedule b:l/
A control point can delete a particular recordSchedule by invoki g';\ the

DeleteRecordSchedule() action and specifying its object ID in the RecordS&v dulelD
argument. b"\’

Assume that the recordSchedule to be deleted has its @id property set t0’{'s301”.

To delete this recordSchedule, the control point generates the folle/ﬁ\l; request:

Request: C§>
DeleteRecordSchedule ("s301") \Sb

LN
Response: << @)

5.8.5 Browsing recordSchedule and recordT ﬁzinstances

currently present within a ScheduledRec g service implementation by invoking the

A control point can investigate which rec(:fr@dééi%dule and/or recordTask instances are
BrowseRecordSchedules() and BrowseR\e\go dTasks() actions.

For example purposes, it is ass.ﬁh%ed that the control point has invoked the

CreateRecordSchedule() action,.(Conce for each of the cases described in

subclauses 5.8.3.1.1 through .3.1.4 and subclauses 5.8.3.2.1 and 5.8.3.2.2. As a

result, six recordSchedule i ’sgdnces as specified in the subclauses above have been

created. In addition, eight éQordTask instances have been created so that the available

recordSchedule and recerdTask instances in this particular ScheduledRecording service
ﬁows

implementation are a

recordSchedule 9\;’= “s101”, class = “OBJECT.RECORDSCHEDULE.DIRECT.MANUAL”)
record@ﬁ(‘@id = “t101-001", class = “OBJECT.RECORDTASK")
remod’?ask (@id = “t101-002”, class = “OBJECT.RECORDTASK")
record&@éule (@id = “s102”, class = “OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG”)
recordTask (@id = “t102-001”, class = “OBJECT.RECORDTASK”)
A rdSchedule (@id = “s103”, class = “OBJECT.RECORDSCHEDULE.DIRECT.CDSNONEPG")
%\ recordTask (@id = “t103-001”, class = “OBJECT.RECORDTASK”)

recordTask (@id = “t103-002”, class = “OBJECT.RECORDTASK")

recordSchedule (@id = “s104”, class = “OBJECT.RECORDSCHEDULE.DIRECT.PROGRAMCODE")
recordTask (@id = “t104-001”, class = “OBJECT.RECORDTASK")
recordSchedule (@id = “s201”, class = “OBJECT.RECORDSCHEDULE.QUERY.CONTENTNAME")

recordTask (@id = “t201-001”, class = “OBJECT.RECORDTASK")
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recordSchedule (@id = “s202”, class = “OBJECT.RECORDSCHEDULE.QUERY.CONTENTID")
recordTask (@id = “t202-001”, class = “OBJECT.RECORDTASK”)

5.8.5.1 Browsing recordSchedule instances

When a control point wants to gather detailed information on currently existing
recordSchedule instances, it can do this by invoking the BrowseRecordSchedules()
——action—Thefolowingrequest:

Request: Q
BrowseRecordSchedules ("", 0, 10, "+srs:title") q/

returns the following response (the result only returns the required properti(a, ilter
argument is set to “’) and is sorted according to the value of the title property):t‘l/
4

Response:
BrowseRecordSchedules (" (bb‘
<?xml version="1.0" encoding="UTF-8"?> Cb

<srs (1/
xmlns="urn:schemas-upnp-org:av:srs" s()

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-ins
xsi:schemalocation="
urn:schemas-upnp-org:av:srs \%
http://www.upnp.org/schemas/av/srs. xsd">$\
<item id="s104"> 9)

<it d="s101">
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</item>
<item id="s103">

7o)

</item>
<item id="s201">

</item>
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</item>
&

<item id="sl102">

</item> <2
</srs>", \\
6, 6, 123456) ‘\\\’

5.8.5.2 Browsing recordTask instanc@@associated with a single recordSchedule

When a control point wants to ther detailed information on currently existing
recordTask instances that are associated with a particular recordSchedule, it can do this
by invoking the BrowseRecordTas’!é[ action.

As an example, assume thgggscé control point wants to browse all recordTask instances,
associated with the recordSchedule with its @id property set to “s101”. It wants to
retrieve all supported erties (Filter argument set to “*:*”) and sorting is not important
(SortCriteria argume tto ).

The following request:

Request: <?)

BrowseR dTasks ("s101"™, "*x:*", 0, 10, "™)

retu@ﬁe following response:

'{?S seRecordTasks ("
?xml version="1.0" encoding="UTF-8"?>

%<qrq

xmlns="urn:schemas-upnp-org:av:srs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">
<item id="t101-001">
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<cdsReference 1link="LINK1">

<!--

The following DIDL-Lite XML Document needs to be interpreted as a
simple string and therefore needs to be properly escaped

-——>

<!-- End of DIDL-Lite XML Documeq{> ->
B\

</cdsReference> QS

<desiredPriority typ —"!REDEF">L2</desiredPriority>

ordQuality type="DEFAULT">

dRecordQuality>

<recordedCDSObjectID 1link="LINK1">
rec00001
</recordedCDSObjectID>
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<taskStartDateTimeAdjust>
-P00:02:30

</taskStartDateTimeAdjust>

<taskDurationAdjust>
+P00:05:00

</taskDurationAdjust> /\

startDateTimeMet="0"
endDateTimeMet="0"

firstBitsRecorded="0"
lastBitsRecorded="0"

</item>
<item id="t101-002"> N\

<cdsReference 1link="LINKI1"3>

<l-- isa

The following DIDL-Lite X%S Document needs to be interpreted as a
simple string and thereﬁifs needs to be properly escaped

<!-- End of DIDL-Lite XML Document -->
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</cdsReference>

<desiredPriority type="PREDEF">L2</desiredPriority>

<desiredRecordQuality type="LABEL"> (L
SD, AUTO b‘
</desiredRecordQuality> N

<recordedCDSObjectID 1link="LINK1">
rec00002 OQ

</recordedCDSObjectID>

<taskStartDateTimeAdju§&
-P00:02:30
</taskStartDateTim$§§'ust>
<taskDurationAdjugB
+P00:05:00 g)\\
J

</taskDurationAdjust>

startDa imeMet="0"
endDateTimeMet="0"

firstBitsRecorded="0"
lastBitsRecorded="0"

</item>
</srs>",
2, 2, 123456)
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5.8.6 Rating System

A ScheduledRecording service offers the allowed ability to impose rating limits on
recordable content.

A ScheduledRecording service implementation can provide a list of supported ratings.
The supported ratings can be retrieved by invoking the GetAllowedValues() action and
specifying the matchingRatingLimit property in the Filter argument.

In the United States, TV manufacturers are required to provide built-in support for the TV
Parental Guidelines Monitoring Board rating system. (See http://www.tvguidelines.org.)

Motion picture content is rated on a voluntary basis by the Motion Picture Association of
America. (See http://www.mpaa.org.)

Since it is not a simple matter to determine the rating system applicableto.recordable
content, the control point should provide values for all applicable rating’systems when
specifying a rating limit.

For example if the control point was configured to limit content for<«hitdren, it can provide
the following rating limit properties.

<matchingRatingLimit type="TVGUIDELINES.ORG">
TV-G

</matchingRatingLimit>

<matchingRatingLimit type="MPAA.ORG">
G

</matchingRatingLimit>

Since the intent of the rating limit is a limiting value, the ScheduledRecording service
shall exclude unrated content or content'whose rating system does not match any of the
rating types in the matchingRatingLimitproperties provided by the control point.

Since rating limits are intended*to’ preclude some (subset of) users from accessing
content, it is up to the contro}-point to identify users and apply the appropriate rating
profile to individual users.

5.8.7 Conflict Detection and Resolution

Conflicts between récordTask instances arise when the recording events, associated with
those recordTask, instances, overlap in time and there are not enough resources
available to record all of the requested recording events.

Conflict detection always happens at the recordTask level. It is possible that, at
recordStf{redule creation time, the ScheduledRecording service is not able to accurately
indicate’ ~ whether scheduling conflicts might arise in the future. Indeed, a
ScheduledRecording service is not required or even capable (for a query-type
réeordSchedule) of generating all the recordTask instances that will ever be associated
with the recordSchedule. Furthermore, a ScheduledRecording service implementation is

allowed to either reicct the creation of o rocordSchodile that creates 23 er\hnr‘lnling

conflict (the CreateRecordSchedule() action returns with error code 730, “Conflict”) or
accept such a recordSchedule. A control point can therefore only rely on the occurrence
of error code 401, “Conflicting Program Loser” or error code 402, “Conflicting Program
Winner” in the tfaskstate@currentErrors property of all the recordTask instances to
accurately determine  whether scheduling conflicts exist. Note that the
ScheduledRecording service always picks a Conflicting Program Winner, based upon
priority settings and/or other vendor-defined criteria.
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At this time, conflict resolution is not adequately supported by this specification. When
one or more recordTask instances are conflicting, there is currently no straightforward
way for a control point to change the Conflicting Program Winner. Instead, a control point
may disable specific recordTask instances so that the intended recordTask becomes the
Conflicting Program Winner. The drawback of this approach is that if the newly appointed
Conflicting Program Winner changes over time (due to channel- or time migration, for
instance), the disabled recordTask instances remain disabled and will not record, even if
that would have becaome passible

Alternatively, a control point may use the DeleteRecordSchedule() and
CreateRecordSchedule() actions to reschedule the recordSchedule with a different
priority level. The drawback of this approach is that all recordTask instances assocjated
with the deleted recordSchedule are also deleted and any customization by the user that
happened at the recordTask level will get lost as well.

A future version of this specification will address the conflict resolution issueyin detail.

114 © ISO/IEC 2017 — All rights reserved



https://standardsiso.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

6 XML Service Description

<?xml version="1.0">
<scpd xmlns="urn:schemas-upnp-org:service-1-0">
<specVersion>
<major>l</major>
<minor>0</minor>

</specVersion>

[ dctionList

<action>
<name>GetSortCapabilities</name>
<argumentList>
<argument>
<name>SortCaps</name>
<direction>out</direction>
<relatedStateVariable>
SortCapabilities

</relatedStateVariable>

</argument>
<argument>

<name>SortLevelCap</name>

<direction>out</direction>

<relatedStateVariable>
SortLevelCapability

</relatedStateVariable>

</argument>
</argumentList>
</action>

<action>
<name>GetPropertyList&/name>
<argumentList>
<argument>
<name>DatafypeID</name>
<direction>in</direction>
<relatedStateVariable>
AWARG TYPE DataTypelID

</xelatedStateVariable>

</argument>
<argument>

<name>PropertyList</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE PropertyList
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
<name>GetAllowedValues</name>
<argumentList>
<argument>
<name>DataTypeID</name>
<direction>in</direction>
<relatedStateVariable>
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A ARG TYPE DataTypelID
</relatedStateVariable>

</argument>

<argument>
<name>Filter</name>

<direction>in</direction>
<relatedStateVariable>
A ARG TYPE PropertyList

</relatedStateVariable> /\
N

</argument>

<argument> (ﬁp
<name>PropertyInfo</name> A§*°

<direction>out</direction> .
<relatedStateVariable> (ﬁp
A ARG TYPE PropertyInfo N(

</relatedStateVariable>

‘bb‘
</argument> Cb
</argumentList> (L

</action> (J
e &
<action> ()

<name>GetStateUpdateID</name> %)
<argumentList> &3\
<argument> @)
<name>Id</name> <§k
<direction>out</direction’®
<relatedStateVariable>0\\\

StateUpdateID
</relatedStateVari§EgE>
</argument> QA
</argumentList> QS
</action> ‘{@
<action> xO
<name>BrowseRegﬁ#HSchedules</name>
<argumentLisE3°f
<argument>

Filter</name>
ction>in</direction>
latedStateVariable>
(O° 24 ARG TYPE PropertyList
QD </relatedStateVariable>

</argument>

<éS> <argument>
Vn

<name>StartingIndex</name>

<> <direction>in</direction>
Ysi <relatedStateVariable>
KC?~ A ARG TYPE Index
</relatedStateVariable>

§§§u§§§§nt
<argument>

<name>RequestedCount</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE Count
</relatedStateVariable>

</argument>
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<argument>

<name>SortCriteria</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE SortCriteria
</relatedStateVariable>

</argument>
<argument>

<name>Result</name>
<direction>out</direction>
<relatedStateVariable>

Q
A ARG TYPE RecordSchedule hj>ib

</relatedStateVariable>

</argument> Qy
oments v

<argument> ,\
<name>NumberReturned</name>

<direction>out</direction> Q)(bb‘
<relatedStateVariable> (L

A ARG TYPE Count
</relatedStateVariable>

</argument> O\
<argument> \%

<name>TotalMatches</name> k\
<direction>out</direction> (@)
<relatedStateVariable> <§k

A ARG TYPE Count
</relatedStateVariable>\\

</argument> &S)
<argument> (%)
<name>UpdateID</naﬁS§

<direction>out;é§§rection>
<relatedStateVariable>
StateUpdatelID
</relatedStatévVariable>
</argument>.<}7
</argumentLi N
</action> .

.

<action> ()
<name>€)owseRecordTasks</name>

<ar§§éntList>
\ rgument>

<name>RecordScheduleID</name>

<relatedStateVariable>

©
<2S> <direction>in</direction>
Vn

O
S
?n

2

A ARG TYPE ObjectID

</relatedStateVariable>
</argument>
<argument>

name>r1lLer/name
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PropertyList
</relatedStateVariable>

</argument>
<argument>

<name>StartingIndex</name>
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<direction>in</direction>
<relatedStateVariable>

A ARG TYPE Index
</relatedStateVariable>

</argument>
<argument>

<name>RequestedCount</name>
<direction>in</direction>

<relatedStateVariable>
A ARG TYPE Count
</relatedStateVariable>

</argument>
<argument>

<name>SortCriteria</name> QY
<direction>in</direction> Aé]/
<relatedStateVariable>

A ARG TYPE SortCriteria
</relatedStateVariable>

</argument>
<argument>

<name>Result</name>
<direction>out</direction>
<relatedStateVariable> x\
A ARG TYPE RecordTask QO
QO

</relatedStateVariable>

</argument> <2

<argument> \\
<name>NumberReturned<ﬂ8§me>

<direction>out</dire€tion>
<relatedStateVariable>

A ARG TYPE CouXt
</relatedStateV&?iable>

</argument> \Siﬂ

<argument>
<name>Totgl}Matches</name>

<direction>out</direction>

<relatedStateVariable>
AMRG TYPE Count

</(relatedStateVariable>

<
{%) <name>UpdateID</name>

<direction>out</direction>

<relatedStateVariable>
StateUpdatelID

</relatedStateVariable>

</argument>

AC?‘ </argumentList>
O_; </action>
<action>
<name>CreateRecordSchedule</name>
<argumentList>

<argument>

<name>F]lements</name>
<direction>in</direction>
<relatedStateVariable>
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A ARG TYPE RecordScheduleParts
</relatedStateVariable>

</argument>

<argument>
<name>RecordScheduleID</name>

<direction>out</direction>
<relatedStateVariable>
A ARG TYPE ObjectID

</relatedStateVariable> /\
N

</argument>

<argument> (ﬁp
<name>Result</name> A§*°

<direction>out</direction> .
<relatedStateVariable> (ﬁp
A ARG TYPE RecordSchedule N(

</relatedStateVariable>

X
</argument> cgb
<argument> (L

<name>UpdateID</name> ()
&

<direction>out</direction>
<relatedStateVariable> (j\
StateUpdatelID %)
</relatedStateVariable> x?\
</argument>

</argumentList> <§k
R

</action>

N

<action>
<name>DeleteRecordScheduldd/name>
<argumentList> R\

<argument>
<name>RecordSc&é@uleID</name>

<direction>ing</direction>
<re1atedSta§§}ar1able>

A ARG.TYPE ObjectID
</relateédStateVariable>

</argument>S
</argume ist>
</aCti°n>C)

>GetRecordSchedule</name>
umentList>

<argument>

?2 <name>RecordScheduleID</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE ObjectID
</relatedStateVariable>

§§§u§§§§nt
<argument>

<name>Fi]lter</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PropertyList
</relatedStateVariable>

</argument>
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<argument>

<name>Result</name>
<direction>out</direction>
<relatedStateVariable>

A ARG TYPE RecordSchedule
</relatedStateVariable>

</argument>
<argument>

<name>UpdateID</name> /\
<direction>out</direction> N
<relatedStateVariable> (ﬁp
StateUpdatelID tx.
</relatedStateVariable> r\
</argument> ()
</argumentList> N;L
</action>

<action> Vv
<name>EnableRecordSchedule</name> ()
&

<argumentList>
<argument> O\
<name>RecordScheduleID</name> %
<direction>in</direction> x?‘
<relatedStateVariable>

A ARG TYPE ObjectID QQ
R

</relatedStateVariable>

</argument> \\
</argumentList> &S)
</action>
action \.\(\Q)
<action>
<name>DisableRecordS@@édule</name>
<argumentList> c;“

<argument>
<name>RecordScheduleID</name>

<direc \>in</direction>

<relatedStateVariable>
AMRG TYPE ObjectID

</(relatedStateVariable>

2§§>ion>
<name>DeleteRecordTask</name>

<argumentList>

V»
<> g t>
&?§ argumen

<name>RecordTaskID</name>
%) <direction>in</direction>

Telatedstatevariable
A ARG TYPE ObjectID
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
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<name>GetRecordTask</name>
<argumentList>
<argument>
<name>RecordTaskID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID

</relatedStateVariable>

</argument> /\
N

<argument>
<name>Filter</name> (]9

<direction>in</direction> b‘
<relatedStateVariable> ,'\
A ARG TYPE PropertyList Q

</relatedStateVariable> ,\Q/

</argument> b(
OSb

<argument>
<name>Result</name> Vv

<direction>out</direction> Q
&

<relatedStateVariable>
A ARG TYPE RecordTask O\
</relatedStatevVariable> \%

</argument> $\

<argument> o
<name>UpdateID</name> QQ
o

<direction>out</directio
<relatedStateVariable>0\\\

StateUpdateID
</relatedStateVariq%gg>
</argument> QA

</argumentList> @
</action> ‘\Q)
<action> xO

<name>Enabl eReg@\#dTa sk</name>

<argumentLisr\>)\\v

<argument>
éecordTaskID</name>
ction>in</direction>
latedStateVariable>
(° A ARG TYPE ObjectID
% </relatedStateVariable>

% </argument>
Q/ argumentList>
@thion>

<> tion>
&?§ ac

<name>DisableRecordTask</name>
O_) <argumentList>

Ument
<name>RecordTaskID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE ObjectID
</relatedStateVariable>
</argument>

</argumentList>
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</action>

<action>
<name>ResetRecordTask</name>
<argumentList>
<argument>
<name>RecordTaskID</name>
<direction>in</direction>

<relatedStateVariable> /\
A ARG TYPE ObjectID N
</relatedStateVariable> (ﬁp
</argument> tx.
</argumentList> N

</action> Qy
— v

<action> bc
<name>GetRecordScheduleConflicts</name> cgb
<argumentList> (L

<argument> ()
&

<name>RecordScheduleID</name>
<direction>in</direction> (j\
<relatedStateVariable> %
A ARG TYPE ObjectID \\
</relatedStateVariable> Q (@)
QO

</argument>

<argument>
<name>RecordScheduleComfilictIDList</name>

<direction>out</directidn>
<re1atedStateVaria§§§}

A ARG TYPE Obje DList
</relatedStateVariable>

</argument> isp

<argument>
<name>UpdatevyD</name>

<directiomyout</direction>
<related8tateVariable>
StatéUpdateID

</acti%§}’
N\

ame>GetRecordTaskConflicts</name>

?9~<argumentList>

<> <argument>
Ysi <name>RecordTaskID</name>
AC?‘ <direction>in</direction>

<relatedStateVariable>

A ARG TYPE OUDJjectlD
</relatedStateVariable>

</argument>

<argument>
<name>RecordTaskConflictIDList</name>

<direction>out</direction>
<relatedStateVariable>
A ARG TYPE ObjectIDList
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</relatedStateVariable>

</argument>

<argument>
<name>UpdateID</name>

<direction>out</direction>

<relatedStateVariable>
StateUpdatelID

</relatedStateVariable>

</argument> /\
N

</argumentList>

</action> (]9

</actionList>
_— Q/
<serviceStateTable> ,\Q/
<stateVariable sendEvents="no"> X
<name>SortCapabilities</name> Cgb
<dataType>string</dataType> (L
</stateVariable> (J
< 3 —n " \\%
stateVariable sendEvents="no"> ()
<name>SortLevelCapability</name> QQ
<dataType>uid</dataType> x:\
</stateVariable> Q o
<stateVariable sendEvents="no"> <>

<name>StateUpdateID</name> \\
<dataType>uid</dataType> &S)

</stateVariable> (%)

&

<stateVariable sendEvents%Nyes">
<name>LastChange</nal
<dataType>string</dataType>

</stateVariable> Vr\J

. ‘\0

<stateVariable gendEvents="no">
<name>A ARG-TYPE PropertyList</name>

<dataTy%§§§tiing</dataType>
</stateVariable>

<statqﬁ§}iable sendEvents="no">
< >A ARG TYPE DataTypeID</name>
taType>string</dataType>
<2~ allowedValuelList>

VN <allowedValue>A ARG TYPE RecordSchedule</allowedValue>
<> <allowedValue>A ARG TYPE RecordTask</allowedValue>
Aj??allowedValue>A ARG TYPE RecordScheduleParts</allowedValue>
QD <allowedValue>Vendor-defined</allowedValue>
allowedvalueList
</stateVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE ObjectID</name>
<dataType>string</dataType>
</stateVariable>
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<stateVariable sendEvents="no">
<name>A ARG TYPE ObjectIDList</name>
<dataType>string</dataType>
</stateVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE PropertyInfo</name>
<dataType>string</dataType>

</stateVariable> /\
N
<stateVariable sendEvents="no"> (]9
<name>A ARG TYPE Index</name> b‘
<dataType>uid</dataType> ,'\
</stateVariable> q/Q
4
<stateVariable sendEvents="no"> b"\
<name>A ARG TYPE Count</name> O.)(b
<dataType>uid</dataType> q/
</stateVariable> Q/C)
. N\
<stateVariable sendEvents="no"> O
<name>A ARG TYPE SortCriteria</name> \%
<dataType>string</dataType> $\
</stateVariable> Q (@)
<stateVariable sendEvents="no"> Q

<name>A ARG TYPE RecordSchedude¥/name>
<dataType>string</dataType>%\J"
</stateVariable> (%)
&

<stateVariable sendEventsg\'E'»
<name>A ARG TYPE Rec‘@@HTask</name>
<dataType>string</dataType>
</stateVariable> ~ N
. ‘\0
<stateVariable gendEvents="no">
<name>A ARG-TYPE RecordScheduleParts</name>

<dataTyIE§tiing< /dataType>
</stateVariable>

</serviceS§tateTable>
</scpd> %\‘O

Q
3
N
Re
S
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7 Test
No semantic tests have been specified for this service.
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Annex A
(normative)

srs XML Document

This Annex describes the srs XML Document that is used in action arguments of the
property-set data type. Any srs XML Document shall conform to the SRS schema as

defined In [26]. Each srs XML Document contains one of the following data types:
A ARG TYPE RecordSchedule, A ARG TYPE RecordTask or
A ARG TYPE RecordScheduleParts. All property-set data types are based on properties
in the srs namespace and are therefore based on the SRS schema.

Due to limitations of the XML Schema syntax, the SRS schema in itself is.0offen not
adequate to accurately describe the limitations and restrictions imposed by _a lparticular
ScheduledRecording service implementation. For example, the set 1of* supported
properties and their allowed values may vary among implementations.

To allow ScheduledRecording service implementations to indicate which properties and
their allowed values they support, the concept of the AV Datastructure Template (AVDT)
is introduced. A ScheduledRecording service implementation ,can provide very detailed
information about supported properties and their allowed values by means of an AVDT
XML Document. The AVDT XML Document shall conform to the AVDT schema as defined
in [2].

An AVDT XML Document can be retrieved by invoking the GetAllowedValues() action.
The DataTypelD input argument identifies the data structure to be described by the AVDT
XML Document. Indeed, depending on they\particular ScheduledRecording service
implementation, the set of supported properties and their allowed values of a given
property-set data type may vary. For example, the set of properties that can be specified
in the Elements input argument (of datastype A ARG TYPE RecordScheduleParts) of
the CreateRecordSchedule() action may differ substantially between implementations.
Additionally, the set of properties supported by different data types will obviously vary as
well.

At this time, this specification identifies three different AVDT XML Document
manifestations, depending on the data type of the objects described in the AVDT XML
Document:

e The A ARG TYPE RecordSchedule AVDT XML Document
e The A ARG TYPE RecordTask AVDT XML Document
e The AMMRG TYPE RecordScheduleParts AVDT XML Document

A1 ALARG TYPE RecordSchedule AVDT XML Document

Thiss\type of AVDT XML Document is used to describe the data structure of a
recoerdSchedule object for a particular ScheduledRecording service implementation.
Examples of action arguments that use this data type include the Result output argument
of the BrowseRecordSchedules() and GetRecordSchedule() actions.

When using the AVDT XML Document in this context, the following rules apply:

e The <contextID> field shall be set to “uuid:device-UUID::urn:schemas-upnp-
org:service:ScheduledRecording:1”.

e The <dataStructType> field shall be setto “A ARG TYPE RecordSchedule”.
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e The <fieldTable> field shall contain field elements for all the required
properties of all the object.recordSchedule.xxx classes supported by the service.
Refer to Table C.2, recordSchedule-related columns.

e The <fieldTable> field shall also contain field elements for all the supported
allowed properties of all the object.recordSchedule.xxx classes implemented by
the service. Refer to Table C.2, recordSchedule-related columns.

FrefdspecificTutes:

e There shall be one and only one field with the subelement <name> set to “class’

e The allowed values for this field shall only be derived from the
object.recordSchedule virtual class.

e The <name> subelement of all <field> elements shall only contain names of
recordSchedule properties.

For a full-fledged example of a A_ ARG TYPE RecordSchedule AVDT~-XML Document,
see Annex G.1.

A.2 A ARG TYPE RecordTask AVDT XML Document

This type of AVDT XML Document is used to describe the data-structure of a recordTask
object for a particular ScheduledRecording service implementation. Examples of action
arguments that use this data type include the ReSult output argument of the
BrowseRecordTasks() and GetRecordTask() actions.

When using the AVDT XML Document in this context, the following rules apply:

e The <contextID> field shall be set to;{uuid:device-UUID::urn:schemas-upnp-
org:service:ScheduledRecording:1”s

e The <datasStructType> field shall be setto “A_ARG_TYPE RecordTask”.

e The <fieldTable> field shallicontain field elements for all the required
properties of the object.recordTask class. Refer to Table C.2, recordTask-related
column.

e The <fieldTable>field shall also contain field elements for all the supported
allowed properties of the object.recordTask class. Refer to Table C.2, recordTask-
related column.

Field specific rules;

e There shall be one and only one field with the subelement <name> set to “class”

e The allowed values for this field shall only be derived from the object.recordTask
class.

e _\The <name> subelement of all <field> elements shall only contain names of
recordTask properties.

For a full-fledged example of a A_ ARG TYPE RecordTask AVDT XML Document, see
Annex G.2.

A.3 A ARG TYPE RecordScheduleParts AVDT XML Document

This This type of AVDT XML Document is used to describe the data structure of a
recordScheduleParts object for a particular ScheduledRecording service implementation.
Examples of action arguments that use this data type include the Elements input
argument of the CreateRecordSchedule() action.
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When using the AVDT XML Document in this context, the following rules apply:

The <contextID> field shall be set to “uuid:device-UUID::urn:schemas-upnp-
org:service:ScheduledRecording:1”.

The <dataStructType> field shall be set to
“A ARG TYPE RecordScheduleParts”.

The <fieldTable> field shall contain field elements for all the required

properties of all the object.recordSchedule.xxx classes supported by the service.
Refer to Table C.1, recordSchedule-related columns.

The <fieldTable> field shall also contain field elements for all the supported
allowed properties of all the object.recordSchedule.xxx classes implemented by
the service. Refer to Table C.1,_recordSchedule-related columns.

Field specific rules:

There shall be one and only one field with the subelement <name> Set to “class”

The allowed values for this field shall only be derived from the
object.recordSchedule virtual class.

The <name> subelement of all <field> elements shall enly contain names of
recordSchedule properties.

For a full-fledged example of a A ARG TYPE RecotdScheduleParts AVDT XML
Document, see Annex G.3.
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Annex B
(normative)

AV Working Committee Extended Properties

The The tables and subclauses below list all properties defined by the AV Working
Committee. A property is expressed in XML as either an XML element or an XML attribute.

In the following subclauses, the definition of each property and its default value, if
applicable, is described, followed by the specifics pertaining to INPUT and OUTPUT
usage for this property. The INPUT usage indicates how the property is usedin‘a
recordScheduleParts object. The OUTPUT usage indicates how the property is uséd’in a
recordSchedule and/or recordTask object.

Note that the NS column in the tables contains the namespace prefix of the ‘namespace
to which the property name belongs. The M-Val column indicates whether’the property is
multi-valued (M-Val = YES) or single-valued (M-Val = NO). See subclauses 3.2.20
and 3.2.21.

B.1 Base Properties

Table B.1 — Base Properties Overview

Property Name NS Data Type M-Val Reference

@id Srs xsd:strifg NO Annex B.1.1
title Srs xsd:string NO Annex B.1.2
class Srs xsd:string NO Annex B.1.3
additionalStatusinfo srs xsd:string NO Annex B.1.4
cdsReference srs xsd:string YES Annex B.1.5
cdsReference@link Srs xsd:string NO Annex B.1.5.1

B.1.1 @id

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The @id) property identifies a recordSchedule or recordTask object. The
value shall be unique in the ScheduledRecording service. The value shall be set by the
ScheduledRecording service.

Default Value: N/A — Required on input.
Sort Order: Lexical or Lexical Numeric.

Each-"implementation should use the sort method most appropriate for its method of
generating @id values. If @id values contain a numeric (sub)string that contains values
that increment with each new object creation, then use Lexical Numeric; otherwise, use

1 H !
LTAICdAIl.

Input: When creating a new recordSchedule object, the @id property shall be specified to
satisfy the SRS XML Schema and shall be set to the empty string.

Output: The unique object ID set by the ScheduledRecording service.
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B.1.2 title
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: Primary title of the object. The_title property contains a friendly name to
identify the object. This property can be either user-supplied or derived from the content
name the object represents. This property is not to be confused with the matchingName
or matchedName property. See also http://dublincore.org/documents/dces.

Default Value: N/A — Required on input.

Sort Order: Lexical.

Input: The desired setting.

Output: The current setting.

B.1.3 class

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The class property identifies the class of the objéct.' A ScheduledRecording
service implementation shall list all classes it supports. If seme (vendor-defined) classes
are derived from other classes, then both the derived classes and the parent classes
shall be listed. See Annex C for details.
Default Value: N/A — Required on input.

Sort Order: Sequenced Lexical. Sequence ‘subvalues are substrings separated by
periods.

Input: The desired setting.
Output: The current setting.
Allowed Values:

Table B.2-— Allowed values for the cl/ass Property

Value R/A Description
“OBJECT.RECORDSCHEDULE.DIRECT.MANUAL” A
“OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG” A
“OBJECT.REGORDSCHEDULE.DIRECT.CDSNONEPG” R .

Control points should support
“OBJECT RECORDSCHEDULE.DIRECT.PROGRAMCODE” A all predefined values in these
rows.
“OBJECIT.RECORDSCHEDULE.QUERY.CONTENTNAME” A
“OBJECT.RECORDSCHEDULE.QUERY.CONTENTID” A
OBJECT.RECORDTASK” A
vt—;uu’u:-dcﬁuvu’. \A SUU AIIIIU)\ C1 fUI IU:UD UTT
Vendor-defined class names shall obey the rules set forth in vendor-defined class
Annex D.3. extensions.
B.1.4 additionalStatusinfo
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
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Description: The additionalStatusinfo property is a general-purpose property that can
hold text-based additional status information.

Default Value: N/A — Output only.
Sort Order: Lexical.

Input: N/A.

Output: The current setting.
B.1.5 cdsReference
Namespace: srs Property Data Type: xsd:string Multi-Valued~YES

Description: The cdsReference property shall only contain metadata of a
ContentDirectory service object that is referenced (directly or indirectly) by a
recordSchedule or recordTask object.

Note that this is a multi-valued property so that metadata of‘\multiple referenced
ContentDirectory service objects can be stored. A recordScheduie’or recordTask object
references ContentDirectory service objects through properties, such as the
scheduledCDSObjectID property, recordedCDSObjectID ~property, etc. (collectively
indicated by the notation: xxxCDSObjectID property). Toeindicate which cdsReference
property is associated with which xxxCDSObjectID property, both properties have a
dependent property, cdsReference@link and xxxCDSObjectiD@link respectively, that
shall contain the same unique, vendor-defined link identifier.

The cdsReference property shall contain a vald and properly escaped DIDL-Lite XML
Document. The DIDL-Lite XML Documeni~déescribes a device-dependent (sub)set of
imported properties (metadata) of the ContentDirectory service object that is referenced
by the linked xxxCDSObjectID property~-See Annex B.17 for details.

Default Value: N/A — Output only.

Sort Order: Sorting on this property is meaningless and will be ignored.
Input: N/A.

Output: The current sefting.

B.1.5.1 cdsReference@link

NamespaceCsrs Property Data Type: xsd:string Multi-Valued: NO

Description: The cdsReference@link contains a unique, vendor-defined link identifier
that .unambiguously links its cdsReference property to a particular xxxCDSObject!D
property within the same recordSchedule or recordTask object. See Annex B.17 for
details.

Default Value: N/A — ()utput nnly
Sort Order: Lexical or Lexical Numeric.

Each implementation should use the sort method most appropriate for its method of
generating cdsReference@link values. If cdsReference@link values contain a numeric
(sub)string that contains values that increment with each new object creation, then use
Lexical Numeric; otherwise, use Lexical
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Input: N/A.
Output: The current setting.
B.2 Priority Properties

Table B.3 — Priority Properties

Property Name NS Data Type M-Val Reference
priority Srs xsd:string NO Annex B.2.1
priority@orderedValue Srs xsd:unsignedint NO Annex B.2.1.1
desiredPriority Srs xsd:string NO Annex B.2.2

B.2.1 priority
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The priority property indicates the priority level of the\associated object (a
recordSchedule or a recordTask). The priority-value formatisyntax of the priority
property is described in Annex D.

Example values for this property include: “L 1", “L2”, “L3"%,.. where “L1” represents the
highest priority level with subsequent values representing progressively lower priority
levels.

Note: Desired priority settings are specified via the desiredPriority property passed into
the CreateRecordSchedule() action. See subclause 5.7 for details.

Default Value: N/A — Output only.

Sort Order: Property Specific, based on“priority order. Ascending: lowest priority first.
Input: N/A.

Output: The current setting,

Allowed Values:

Table’B.4 — Allowed values for the priority Property

Value R/IA Description

“L1” R The highest priority level supported by the device.

“L2” A The next progressively lower priority level
supported by the device.

e A Progressively lower priority level supported by the
device.

“L<x>" A The lowest priority level supported by the device
where <x> is the total number of distinct prinrify
levels supported by the device.

Notes:

All devices shall support 1 or more priority levels.

If “L<x>" is supported, then all values between “L1” and “L<x>" shall be supported.
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B.2.1.1 priority@orderedValue

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The priority@orderedValue property indicates the relative numerical priority
value of the associated object (a recordSchedule or a recordTask). A value of 1 indicates
that this object is the highest priority object of that object type (that is: of all
recordSchedule instances or all recordTask instances). Other ascending values indicate

that the object has a progressively lower priority relative to the other objects of that type.
A value of N (where N is the total number of objects of that type) indicates that the object
is the lowest priority object of that type. No two objects of the same type will have the
same value for this property.

Note: This property is not evented when the priority of the object changes (for\example
due to the creation of a new object with a higher priority).

Default Value: N/A — Output only.
Sort Order: Numeric.

Input: N/A.

Output: The current setting.

B.2.2 desiredPriority

Namespace: srs Property Data Type:“xsd:string Multi-Valued: NO

Description: The desiredPriority property specifies the desired priority level of the
associated object (a recordSchedule or a €etordTask). The priority-value format
syntax of the desiredPriority property is defined in Annex D.

Except as noted below, the value for this property shall match one of the allowed values
returned by the GetinputPropertylnfo() action for this property. The allowed values shall
comply with Table B.5 and TabJe“B.6 below. Additionally, if the priority@orderedValue
property is supported, the desiredPriority property can also be set to one of the allowed
values listed in Table B.6.

Default Value: “DEFALLT".

Sort Order: Sorting.on this property is meaningless and will be ignored.
Input: The desired setting.

Output: The current setting.

Allowed Values:

Table B.5 — Primary allowed values for the desiredPriority Property

Malue RILA DPe
i x 56

v-atde

=}
A
>
=
~
~
[y}

No priority preference. The device itself will
determine the object’s priority.

The highest priority level supported by the device.

|
> | I>

The next to highest priority level supported by the
device.
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. A Progressively lower priority levels between 1 and
<x>, “L3", “L4”, etc.

“L<x>" A The lowest priority level supported by the device
where <x> is the total number of distinct priority
levels supported by the device.

Notes:

Al devices shall SUpport T or more Priority ievels.

If “L<x>" is supported, then all values between “L7” and “L<x>" shall be continuously
supported; that is: a device shall not support only “L7”, “L3”, and “L5".

Additionally, if the device supports the priority@orderedValue property, then the-device
shall also support the following allowed values. Conversely, if any of these allowed
values are supported, then the device shall support the priority@orderedValue property.
These allowed values provide a mechanism for more precise prioritization" control with

those devices that support it.

Table B.6 — Additional allowed values for the desiredPriority Property

Value R/A Description

“HIGHEST” R The highest lével possible. — Same as “L1 H/I”
defined below(

“LOWEST” R The lowest tevel possible. — Same as “L<x> LOW”
defined below.

“L1_HI” R Thehighest priority possible within the highest
priority level.

“L1 LOwW’ R The lowest priority possible within the highest
priority level.

“L2 HI” R The highest priority possible within the next to
highest priority level.

“L2 LOW” R The lowest priority possible within the next to
highest priority level.

e R Progressively lower priority levels.

“L<x> HI" R The highest priority possible within the lowest
priority level where <x> is the total number of
distinct priority levels supported by the device.

“L<x> LOW” R The lowest priority possible, but within the lowest
priority level where <x> is the total number of
distinct priority levels supported by the device.

<@id> R The next highest priority “slot” immediately higher
than (but within the same priority level of) the
existing object whose @id is specified by <@id>.

Notesthat

1. If a device supports the priority@orderedValue property, then the device shal
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these allowed values are supported, then the device shall support the
priority@orderedValue property.

2. These allowed values provide a mechanism for more precise prioritization control
with those devices that support it. If “L<x> LOW” is supported, then all values
between “L1_HI” and_“L<x> LOW" shall be continuously supported; that is: a
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device shall not supportonly “L1_HI", “L1_ LOW”, “L3 HI", “L3 LOW’, “L5 HI” and
‘L5 LOW’ oronly “L1 HI”, “L2 HI”, and “L3 HI".

B.2.2.1 desiredPriority@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: When the desiredPriority@type property is set to “PREDEF”, it indicates

that the desiredPriority property contains one of the predefined priority labels (L7,
‘L2 LOW’, etc.). When set to “OBJECTID”, it indicates that the desiredPriority property
contains an object ID (@id value).

Default Value: “PREDEF”.

Sort Order: Sorting on this property is meaningless and will be ignored.
Input: The desired setting.

Output: The current setting.

Allowed Values:

Table B.7 — Allowed values for the desiredPriority@type Property

Value R/A Description

“PREDEF”

= | 17

“OBJECTID”

B.3 Output Control Properties

Table B.8 — Output Control Properties

Property Name NS Data Type M-Val Reference
recordDestination Srs xsd:string YES Annex B.3.1
recordDestination@mediaType srs CSV (xsd:string) NO Annex B.3.1.1
recordDestination@targetURL Srs xsd:anyURI NO Annex B.3.1.2
recordDestination@prefdrente Srs xsd:unsignedint NO Annex B.3.1.3
desiredRecordQuality srs xsd:string NO Annex B.3.2
desiredrecordQuality@type srs xsd:string NO Annex B.3.2.1

B.3.1 recordDestination

Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The recordDestination property identifies the storage unit to be used for the
recording. This identifier, which is to be generated by the ScheduledRecording service,
should be a user-friendly name for the storage unit so that its value is meaningful to a

user when displayed.

This is a multi-valued property so that more than one record destination can be specified
for a recording. The recordDestination@preference property allows the order of
preference among multiple record destinations to be specified. If none of the specified
record destinations is available at the time of recording, then the recording shall not take
place.
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Examples: “Hard Disk Drive”, “DVD-1", “LINE1”, “AUX-out” etc.
Default Value: Vendor-defined.
Sort Order: Lexical.

Input: The desired setting.

outlput. The current settung.

B.3.1.1 recordDestination@mediaType

Namespace: srs Property Data Type: CSV (xsd:string) Multi-Valued*NO

Description: The recordDestionation@mediaType property indicates the type)of media
that is to be used for the recording.

If the media type of the specified record destination is fixed (not remoyable), then the
value of the recordDestination@mediaType property shall match_the’ actual physical
media type of the record destination. This single value can besretrieved through the
GetAllowedValues() action.

If the media of the specified record destination is manually..r@movable (requires explicit
user intervention) then the currently inserted physical miedia shall match one of the
values in the recordDestination@mediaType property. Ih other words, the specified list of
media types indicates those that are acceptable for the‘recording. If the current physical
media does not match one of the acceptable media types, then the recording shall not
take place on this record destination.

If the specified record destination supports‘cautomatic swapping of media, such as a
jukebox recorder, then the recordDestination@mediaType property indicates which media
type(s) shall be used for the recording. Recording shall occur on the available media type
that appears earliest in the list. If none of the specified media types is available for
recording, then the recording shall not take place on this record destination.

If recording can not take place as described above, then lower preference record
destinations may be used  (see Annex B.3.1.3). The set of allowed values for the
recordDestination@mediaType property can be retrieved through the GetAllowedValues()
action.

Examples: “HDD”, “*“DVD-RW”

Default Value:-Vendor-defined.
Sort Order;/)Sequenced Lexical.
Input\The desired setting.

Output: The current setting.

| ~“Allowed Values: One of the allowed values for the AVVTransport'RecordStorageMedium

state variable shall be specified. Please refer to the AVTransport service specification for
the table of allowed values.

B.3.1.2 recordDestination@targetURL

Namespace: srs Property Data Type: xsd:anyURI Multi-Valued: NO
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Description: The recordDestination@targetURL property shall contain a URL that
identifies the location, such as the location of a directory, where the recorded content is
to be stored.

Examples:
“file:///D:/MyDocuments/MyVideos”
“http://10.0.0.1/MyDocuments/MyVideos”

Default Value: Vendor-defined.
Sort Order: Lexical.

Input: The desired setting.
Output: The current setting.

B.3.1.3 recordDestination@preference

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The recordDestination@preference property is\“useful when multiple
recordDestination properties are specified within the same reeordSchedule or recordTask
object. In this case, the values indicate the preference, order of the multiple record
destinations. Higher numbers indicate lower preference.The values do not have to be
contiguous.

If multiple recordDestination@preference properties¢have the same value, then the order
of preference in which their associated record" destinations are chosen is device-
dependent.

If the recordDestination@preference property is not supported by an implementation,
then the order of preference of all specified record destinations is device-dependent.

Default Value: Vendor-defined.
Sort Order: Numeric.

Input: The desired setting:
Output: The current sefting.
B.3.2 desiredRecordQuality

Namespaceisrs Property Data Type: CSV (xsd:string)  Multi-Valued: NO

Description: The desiredRecordQuality property is used to express the desired or
preferrgd recording quality level(s) for a particular recordSchedule. Multiple recording
quality’ levels can be specified in the comma-separated value list of the
desiredRecordQuality property. If there is more than one value specified, then the values
indicate the desired recording quality, in order of preference, highest preference first. The

value“— " ghall be supported by all implementations When-— " ig included inthe
list, it shall appear as the last value in the list and indicates that if none of the preceding
values are available, then the ScheduledRecording service is free to use any recording
quality level to maximize the probability that the recording actually takes place. When the
“‘AUTQ?” value is the only value in the list, then the ScheduledRecording service is free to
use any recording quality level.
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There are many ways to express recording quality. Some implementations use bitrates,
some use user-friendly labels etc. Some implementations might even support multiple
ways to express recording quality simultaneously. The desiredRecordQuality property is
used in conjunction with the desiredRecordQuality@type to allow implementations to
express these variations. However, since the desiredRecordQuality property can appear
only once, the acceptable recording quality levels for a particular recordSchedule are
restricted to a single type variation.

If an implementation is capable of encoding or transcoding, then it may do so in order to
achieve the desired recording quality.

Example: Assume a (hypothetical) implementation that supports the type variations
“DEFAULT’, “ATSC” and “QLEVEL” for the desiredRecordQuality@type propertys The
following table expresses the supported desiredRecordQuality property values,for those
variations and also indicates how the different type variations interrelate for this ‘particular
implementation:

Table B.9 — desiredRecordQuality Example

“DEFAULT” “ATSC” “QLEVEL?
“HD" “1080p30" “Q1”
“1080p24”

“1080i60”
“720p60” “Q2
“720p30
“720p24”
“ED” “480p60” “Q3
“SD” “480p30°
“480p24”

“480i60”

*AUTO” “AUTO” *AUTO”

a) Specifying “HD,ED” in-the desiredRecordQuality property and “DEFAULT” in the
desiredRecordQualitx@type property will result in the following:

o If possible, the recording will be made using “HD” quality. In this case, it is up
to the implementation to determine exactly which recording quality level within
the*H/D” range will be used for the recording.

o Hrecording using “HD” quality is not possible, the recording will be made
using “ED” quality, if possible. Again, it is up to the implementation to
determine exactly which recording quality level within the “ED” range will be
used for the recording.

o If the recording cannot be made in either “HD” or “ED” quality, then no
recording will be made.

b) Specitying "ED,SD,AUTO" in the desiredRecordQuality property and "DEFAULT” In
the desiredRecordQuality@type property will result in the following:

o If possible, the recording will be made using “ED” quality. It is up to the
implementation to determine exactly which recording quality level within the
“ED” range will be used for the recording.
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o If that is not possible, the recording will be made using “SD” quality, if
possible. It is up to the implementation to determine exactly which recording
quality level within the “SD” range will be used for the recording.

o If the recording cannot be made in either “ED” or “SD” quality, then the
recording will be made using any other available recording quality.

c) Specifying “720p60” in the desiredRecordQuality property and “ATSC” in the
desiredRecordQuality@type property will result in the following:

o |If possible, the recording will be made using “720p60” quality.
e |If that is not possible, no recording will be made.

When the ScheduledRecording service responds to a GetAllowedValues() action with
desiredRecordQuality information, then the allowed values shall be listed iny*order of
quality from highest quality to lowest. The value “AUTQO” shall always be ipresent and
appear as the last item in the list.

Default Value: Vendor-defined.

Sort Order: Property Specific, based on the allowed values for theldesiredRecordQuality
property. Ascending: lowest quality first.

Input: The desired setting.
Output: The current setting.
Allowed Values:

Table B.10 — Allowed values for the desiredRecordQuality Property

Value RIA Description
“AUTO” R If none of the quality levels preceding the “AUTO”
value are available, then any recording quality
level may be used. The “AUTO” value shall always
appear last in the list when present.
Vendor-defined X

B.3.2.1 desiredRecordQuality@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: .Fhere are many ways to express recording quality. Some implementations
use bitrates;)some use user-friendly labels etc. Some implementations might even
support ~'multiple ways to express recording quality simultaneously. The
desiredRecordQuality@type property is used to express which type variation is used in
its aSsociated independent desiredRecordQuality property. The “DEFAULT’ value shall
bessupported and indicates which of the supported type variations is preferred by the
device when expressing recording quality levels.

—Pefauit-Vatve—Vendor=-defined:
Sort Order: Lexical.
Input: The desired setting.

Output: The current setting.
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Allowed Values:

Table B.11 — Allowed values for the desiredRecordQuality@type Property

Value R/A Description

“DEFAULT” R Indicates the type variation that is preferred by the
device when expressing recording quality levels.

vendor-derined X

B.4 Content Identification Related Properties

Table B.12 — Content Identification Related Properties

Property Name NS Data Type M-Val Reference
scheduledCDSObjectID srs xsd:string NO Anpex’'B.4.1
scheduledCDSObjectiID@link srs xsd:string NO Annex B.4.1.1
scheduledChannellD srs xsd:string NO Annex B.4.2
scheduledChannellD@type srs xsd:string NO, Annex B.4.2.1
scheduledChannellD@distriNetworkName srs xsd:string NO Annex B.4.2.2
scheduledChannellD@distriNetworklD srs xsd:string NO Annex B.4.2.3
scheduledStartDateTime srs xsd:string YES Annex B.4.3
scheduledDuration srs Xsd:string NO Annex B.4.4
scheduledProgramCode srs xsd:string NO Annex B.4.5
scheduledProgramCode@type Srs xsd:string NO Annex B.4.5.1

B.4.1 scheduledCDSObjectID

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledCDSObjectID property contains the didl-lite:@id property
value of the ContentDirectory-service object from which relevant metadata information is
extracted to create the recordSchedule.

Default Value: N/A —Required on input.

Sort Order: Lexjeal.or Lexical Numeric.

Each implementation should use the sort method most appropriate for its method of
generating didl-lite:@id values. If didl-lite:@id values contain a numeric (sub)string that
containsiyalues that increment with each new object creation, then use Lexical Numeric;
otherwise, use Lexical.

Input: The desired setting.

Output: The current setting.

B.4.1.1 scheduledCDSObjectiID@link

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledCDSObjectID@Ilink contains a unique, vendor-defined link
identifier that unambiguously links its scheduledCDSObject/D property to a particular
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cdsReference property instance within the same recordSchedule object. See Annex B.17
for details.

Default Value: N/A — Output only.

Sort Order: Same as cdsReference@link.

Input: N/A.

Output: The current setting.
B.4.2 scheduledChannellD

Namespace: srs Property Data Type: xsd:string Multi-Valued:-~NO

Description: The scheduledChannellD property provides channel information for the
recordSchedule. Its format depends on the scheduledChannellD@type/*property as
follows:

If scheduledChannellD@type = “ANALOG” then the scheduledChannellD property
contains the channel number.

Note that the label “ANALOG” actually is a misnemer. The format of the
scheduledChannellD property does not indicate the naturelof the channel (analog versus
digital). Rather, it merely indicates the format of the label(for example, a single channel
number versus a channel number pair). Therefor€ythe label “ANALOG” should be
interpreted as meaning: the scheduledChannellD ‘property’s format is a single channel
number.

"«

Examples: “5”, “7”, etc.

If scheduledChannellD@type = “DIGITAL” then the scheduledChannellD property
contains the channel number pair “<Major Channel Number>,<Minor Channel Number>".

Note that the label “DIGITALY” actually is a misnomer. The format of the
scheduledChannellD property. dges not indicate the nature of the channel (analog versus
digital). Rather, it merely indicates the format of the label (for example, a single channel
number versus a channel Thumber pair). Therefore, the label “DIGITAL” should be
interpreted as meaning:.\the scheduledChannellD property’s format is a channel number
pair.

Examples: “5,17( 5,2, etc.

If scheduled€hannellD@type = “FREQUENCY” then the scheduledChannellD property
contains the/channel center frequency, expressed in Hz.

Examples: “150125000” (VHF band), “615000000” (UHF band), “96500000” (FM band),
ete:

If scheduledChannellD@type = “SI” then the scheduledChannellD property contains the

Service lnformation  Trinlet “<Neatwaork 1D> <Tranesnart Strgam |D> <Service|ND>"
PHG HHOHRaHOR—+HPiet PNEHWOHK—HF =<3 RSPOF Hea—)=; PAHCES—1)=—

embedded in the content stream.
Examples: “0x1234,0xFEDC,0x0102", “12345,23456,32109”, etc.

If scheduledChannellD@type = “LINE” then the scheduledChannellD property contains a
vendor-defined label identifying the line input.
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Examples: “Line 17, “AUX”, “Front”, “Rear”, etc.

If scheduledChannellD@type = “NETWORK” then the scheduledChannellD property
contains the URI that uniquely identifies the content to be recorded.

Examples:

‘http://upnp-server/streaml.mp2/”, “http://internet/stream2.mp2/”

Default Value: N/A — Required on input.

Sort Order: type Relationship.

e “ANALOG”: Numeric.

o “DIGITAL”: Sequenced numeric.
e “FREQUENCY”: Numeric.

e “S/I”: Sequenced lexical.

e “LINE”: Lexical.

e “NETWORK”: Lexical.

e Vendor-defined: Vendor-defined sorting.
Input: The desired setting.
Output: The current setting.

B.4.21 scheduledChannellD@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledChannellD@type property determines the format that is used
for the scheduledChannellD property-as defined above.

Default Value: N/A — Required on ihput.

Sort Order: Property Specific;, based on the order in Table B.13. Ascending: first table
entry first. If there is a single vendor-defined value, it sorts in table position. If there are
multiple vendor-defined:values, they sort lexically among themselves, all after the Table
B.13 entries in ascending order and all before the Table B.13 entries in descending order.

Input: The desired setting.
Output: TheTurrent setting.
AllowedValues:

Table B.13 — Allowed values for the scheduledChannellD@type Property

Value R/A Description
“ANALOG” A At least one value in these rows shall be
- » supported by a compliant ScheduledRecording
DIGITAL A service implementation. Control points should
“EREQUENCY’ A support all values in these rows.
“Sp A
“LINE” A
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‘NETWORK”

Vendor-defined

< | 1>

B.4.2.2 scheduledChannellD@distriNetworkName

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Deaulipiiun. T;IU be‘IUu'ul‘UU‘CI‘ldIIIIb'I'l‘D\de'ol‘Il.lA\l'b'L‘VVUI;\f\lldlllb' plUpUli.y bUllidillb ;.iIU rndarre
of the Distribution Network that provides the channel, identified by the
scheduledChannellD property.

Default Value: Vendor-defined.
Sort Order: Lexical.

Input: The desired setting.
Output: The current setting.

B.4.2.3 scheduledChannellD@distriNetworkID

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledChannellD@distriNetwork/D  property contains an ID that
uniquely identifies the Distribution Network that provides the channel, identified by the
scheduledChannellD property

Default Value: Vendor-defined.
Sort Order: Lexical.

Input: The desired setting.
Output: The current setting.

B.4.3 scheduledStartDateFime

Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The_scheduledStartDateTime property indicates what date or day(s) and
time the recording will take place. This property does not account for any recording time
adjustments such_as scheduledStartDate TimeAdjust, and device latencies.

The schedsstart format syntax of the scheduledStartDateTime property is defined
in Annex’Ds

Examples: “02-07T15:30:00” (February 7" 3:30pm), “2005-02-07T15:30:00” (February 7"
2005; 3:30pm), “MONT15:30:00” (Mondays at 3:30pm), “T15:30:00” (Every day at 3:30pm)

Recording(s) will occur on the next occurrence(s) of the specified date or day(s) and time

untithe totat number of desited Tecordings (as (ndicated by the TofaiDes/TedRecora 1asks
property) has been made.

Note that the scheduledStartDateTime property is a multi-valued property. Therefore,
multiple date&times can be specified for the same recordSchedule. Recording will occur
on every next occurrence of any of the specified start date&times until the total number of
desired recordings (as indicated by the_totalDesiredRecordTasks property) has been
made.
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See Annex B.7.1 for further details on the use of the fotalDesiredRecordTasks property.

The value “NOW” is defined by this specification to indicate that the recording shall start
immediately (as soon as possible).

Default Value: N/A — Required on input.

Sort Order: Property Specific, in chronological order.

Input: The desired setting.
Output: The current setting.

B.4.4 scheduledDuration

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledDuration property indicates the scheduledrduration of the
recording. The duration format syntax of the scheduledDuration- property is defined
in Annex D.

Examples: “P01:30:00” (one hour and thirty minutes), “P2D01:15:00” (two-day and
seventy five minutes recording).

This property does not necessarily represent the exactrecording duration but represents
the scheduled recording duration. This property does not account for any recording time
adjustments such as scheduledDurationAdjust, and‘device latencies.

Default Value: N/A — Required on input.

Sort Order: Property Specific, based on elapsed time. Ascending: shortest elapsed time
first.

Input: The desired setting.
Output: The current setting.

B.4.5 scheduledProgramCode

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The-scheduledProgramCode property indicates the program code provided
by a program guide service of a particular program item. The format of the program code
is defined by_the program guide service. A scheduledProgramCode@type property shall
be specifiedywith this property to identify the program guide service used.

Default’'Value: N/A — Required on input.
Sort Order: Sorting on this property is meaningless and will be ignored.

Input: The desired setting.

Output: The current setting.

B.4.5.1 scheduledProgramCode@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
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Description: The scheduledProgramCode@type property indicates the type of the
program guide service that defines the program code specified in the
scheduledProgramCode property. The format of this property is “<ICANN registered
domain>"“_” “<program code name>".

Example: “epg.com_GuideCode”.

Default Value: N/A — Required on input.

Sort Order: Sorting on this property is meaningless and will be ignored.
Input: The desired setting.

Output: The current setting.

B.5 Matching Content Criteria Properties

Table B.14 — Matching Content Criteria Properties

Property Name NS Data Type M-val Reference
matchingName Srs xsd:string NO Annex B.5.1
matchingName@type Srs xsd:string NO Annex B.5.1.1
matchingName@subStringMatch srs xsd:boolean NO Annex B.5.1.2
matchinglD Srs xsd:string NO Annex B.5.2
matchingID@type Srs xsd:string NO Annex B.5.2.1

B.5.1 matchingName

Namespace: srs Property Data ' Type: xsd:string Multi-Valued: NO

Description: The matchingName propéfty contains (part of) the name of a program or
series. To match the criteria of this-recordSchedule, an external item’s name information
shall (partially) match the specified-matchingName value. Matching should be done using
lexical matching (see subclause;3.2.30). It may be done using simple non-case-sensitive
matching (see subclasue 3.2.32).

Example: “NFL Worldcup2005”, “Friends”.
Default Value: N/A(—)Required on input.
Sort Order: Lexical.

Note that{this is an exception to the normal rule of type Relationship sorting. The
equivalent™ of fype Relationship sorting may be achieved by including
“tspSiymatchingName@type” in the sort property list immediately in front of
“+s¥s:matchingName”.

Input: The desired setting.

Output: The current setting.
B.5.1.1 matchingName@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
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Description: IF set to “PROGRAM”, then the matchingName property contains a program
name. If set to “SERIES”, then the matchingName property contains a series name.

Default Value: N/A — Required on input.

Sort Order: Property Specific, based on the order in Table B.15. Ascending: first table
entry first.

Input: The desired sefiing.
Output: The current setting.
Allowed Values:

Table B.15 — Allowed values for the matchingName@type Property

Value R/A Description

‘PROGRAM’
“SERIES”

= | 1=

B.5.1.2 matchingName@subStringMatch

Namespace: srs Property Data Type: xsd:boélean  Multi-Valued: NO

Description: If set to “1”, the value specified in the matchingName property is used for a
substring match search within the program or series ‘name (title). If set to “0”, the value
specified in the matchingName property shall match the program or series name exactly.

Default Value: “71”.

Sort Order: Boolean.

Input: The desired setting.

Output: The current setting.

B.5.2 matchinglD

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The_rmatchinglD property contains the unique ID of a program or series. To
match the criteriaof this recordSchedule, an external item’s ID information shall match
the specified.niatchinglD value.

If the matehing/lD@type property is set to “SI PROGRAMID”, then the matchinglD
property-is formatted as follows:

“<Network ID>,<Transport Stream |ID>,<Service ID>,<Program ID>".

If the matchinglD@type property is set to “SI_SERIESID”, then the matchinglD property

rsformatted—asfottows:
“<Network ID>,<Transport Stream |ID>,<Service ID>,<Series ID>".

If the matchingID@type property is set to <ICANN Name>, then the matchinglD property
is formatted as follows:

“<Unique content ID, defined by the data provider>".
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Default Value: N/A — Required on input.
Sort Order: Sorting on this property is meaningless and will be ignored.
Input: The desired setting.

Output: The current setting.

B5.21 matcnlnglugwtzge
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchingID@type property indicates the type of the ID that is contained
in the matchingID property.

Default Value: N/A — Required on input.

Sort Order: Sorting on this property is meaningless and will be ignored.
Input: The desired setting.

Output: The current setting.

Allowed Values:

Table B.16 — Allowed values for the matehingID@type Property

Value R/IA Description
“SI_PROGRAMID” R
“SI_SERIESID” R
<ICANN Name>_<Identifier> X <ICANN Name>: The ICANN name of the

organization that defines the format and values of
the matchingID property.

<Identifier>: A unique identifier for the particular
ID type, defined by that organization.

Examples: “mycompany.com_ID1”,
“upnp.org_SpeciallD”.

B.6 Matching Qualifying Criteria Properties

Table B.17 — Matching Qualifying Criteria Properties

Property Name NS Data Type M-Val Reference
matchingChannellD Srs xsd:string YES Annex B.6.1
matchingChannelID@type srs xsd:string NO Annex B.6.1.1
niatehingChannellD@distriNetworkName Srs xsd:string NO Annex B.6.1.2
matchingChannellD@distriNetwork/D srs xsd:string NO Annex B.6.1.3
matchingStartDato HimeRange erc xsekstring YES Annex-B-6-2
matchingDurationRange Srs xsd:string YES Annex B.6.3
matchingRatingLimit Srs xsd:string YES Annex B.6.4
matchingRatingLimit@type Srs xsd:string NO Annex B.6.4.1
matchingRatingLimit@equivalentAge srs xsd:string NO Annex B.6.4.2
matchingEpisodeType Srs xsd:string NO Annex B.6.5
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B.6.1 matchingChannellD

Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The matchingChannellD property contains a scheduledChannellD value. lts
format depends on the matchingChannellD@type property. To match the criteria of this
recordSchedule, an external item’s channel information (after translation into the format
of a scheduledChannellD property) shall match one of the specified matchingChannellD

values. If this property is omitted from the recordSchedule, the external item’s channel
information is not taken into consideration to determine a match.

Default Value: N/A — Not used if omitted on input.

Sort Order: Same as scheduledChannellD.

Input: The desired setting.
Output: The current setting if specified on input. Otherwise not present:

B.6.1.1 matchingChannellD@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchingChannellD@type property detefmines the format that is used
for the matchingChannellD property as defined in AnnexesB.4.2 and B.4.2.1.

Default Value: N/A — Not used if omitted on input .
Sort Order: Same as scheduledChannellD@typé-

Input: The desired setting.
Output: The current setting if specified'on input. Otherwise not present.

B.6.1.2 matchingChannellD@distriNetworkName

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchingChannellD@distriNetworkname property definition is identical
to the scheduledChannellD@distriNetworkName property definition. See Annex B.4.2.2
for details.

Default Value/N/A — Not used if omitted on input.

Sort Order:\Same as scheduledChannellD@distriNetworkName property.

Input: The desired setting.
Qutput: The current setting if specified on input. Otherwise not present.

B.6.1.3 matchingChannellD@distriNetworklD

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchinChannellD@distriNetworkID property definition is identical to
the scheduledChannellD@distriNetwork property definition. See Annex B.4.2.3 for details.

Default Value: N/A — Not used if omitted on input.

148 © ISO/IEC 2017 — All rights reserved



https://standardsiso.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

Sort Order: Same as scheduledChannellD@distriNetworkID property.

Input: The desired setting.
Output: The current setting if specified on input. Otherwise not present.

B.6.2 matchingStartDateTimeRange

[ Namespace: 515 Property Data Type: Xsd:string Mult=-valued YES |

Description: The matchingStartDateTimeRange property contains a date range. The
start-range format syntax of the maitchingStartDateTimeRange property is defined
in Annex D.

The value specified after the “/” shall be equal or greater than the value specified before
the “/”.

To match the criteria of this recordSchedule, an external item’s start)date and time
information shall fall within one of the specified matchingStartDate FiméRange ranges. If
this property is omitted from the recordSchedule, the external itemy's-start date and time
information is not taken into consideration to determine a match.

Note: The matchingStartDateTimeRange property is different from the activePeriod
property in that the first identifies the actual matching- criteria whereas the second
identifies the period of time when potential matches are to be examined.

Default Value: N/A — Not used if omitted on input.

Sort Order: Sequenced Sort of two date&time subvalues separated by “/”.
Both subvalues are sorted in chronological ‘erder.

Input: The desired setting.

Output: The current setting if specified on input. Otherwise not present.

B.6.3 matchingDuratiopRange

Namespace: srsProperty Data Type: xsd:string Multi-Valued: YES

The matchingDuratiofirRange property contains a duration range. The duration-range
format syntax of the matchingDurationRange property is defined in Annex D.

The value spegified after the “/” shall be equal or greater than the value specified before
the “/”.

To match the criteria of this recordSchedule, an external item’s duration information (after
translation into the format of a scheduledDuration property) shall fall within the specified
matchingDurationRange range. If this property is omitted from the recordSchedule, the
external item’s duration information is not taken into consideration to determine a match.

Default Value: N/A — Not used if omitted on input.
Sort Order: Sequenced Sort of two duration subvalues separated by “/”.
Input: The desired setting.

Output: The current setting if specified on input. Otherwise not present.
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B.6.4 matchingRatingLimit

Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The matchingRatingLimit property indicates a maximum allowed rating.
Several different rating systems are available. The rating system is indicated in the
matchingRatingLimit@type property. The allowed values for the matchingRatingLimit
property depend on the rating system used.

Common rating systems as well as their allowed rating values (in order of ascending
restriction level beginning with the most lenient) for each rating system are defined below)

Other values may be specified using other rating systems identified by their ICANN
domain names.

To match the criteria of this recordSchedule, an external item’s rating information shall be
less than or equal to all of the specified matchingRatingLimit values. If‘this property is
omitted from the recordSchedule, the external item’s rating information-is not taken into
consideration to determine a match. If the external item does™ not contain rating
information and this property is specified, the external item will notlbe recorded.

Default Value: N/A — Not used if omitted on input.
Sort Order: type Relationship.

For each value of matchingRatingLimit@type, basedon the order in the table associated
with the matchingRatingLimit@type property below.*Ascending: first table entry first.

Input: The desired setting.
Output: The current setting if specified on input. Otherwise not present.
Allowed Values: The allowed values:for the matchingRatingLimit property depends on

the matchingRatingLimit@type property. The following tables list the allowed values for
each defined rating system.

Table B.18 — Allowed values for the matchingRatingLimit Property Using the MPAA
Rating System (matchingRatingLimit@type = “MPAA.ORG”)

Value R/A Description
“‘G” R General Audiences.
“PG” R Parental Guidance Suggested.
“‘PG-13" R Parents Strongly Cautioned.
“‘R” R Restricted.
“NCN 7 R No One 17 and Under Admitted.
R R Not Rated Yet.

Rating System (matchingRatingLimit@type = “RIAA.ORG”)

Value R/A Description

Non-explicit Content

|
> |17

“PA-EC” Parental Advisory — Explicit Content
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Table B.20 — Allowed values for the matchingRatingLimit Property Using the ESRB
Rating System (matchingRatingLimit@type = “ESRB.ORG”)

Value R/A Description
EC” R Early Childhood.
“E” R Everyone.
A — Everyore—t8-ard-Older:
‘T R Teen.
“M” R Mature.
“‘AQ” R Adults Only.
“‘RP” R Rating Pending.

Table B.21 — Allowed values for the matchingRatingLimit Property Using the
TVGUIDELINES Rating System (matchingRatingLimit@type =
“TVGUIDELINES.ORG”)

Value R/IA Description
“TV-Y” R All Children.
“TV-Y7” R Directed to Older Children.
“TV-Y7FV’ R Directed t0/Older Children — Fantasy Violence.
“TV-G” R General ‘Audience.
“TV-PG” R Parental Guidance Suggested.
“TV-14" R Parents Strongly Cautioned.
“TV-MA” R Mature Audience Only.

B.6.4.1 matchingRatingLimit@type
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchingRatingLimit@type property indicates the rating system used in
the matchingRatingLimit property. Several different rating systems are available. The
allowed values for the matchingRatingLimit property depend on the rating system used.

Other rating systems may be specified using their ICANN domain names.

This is not a. fmatching property. It is used in conjunction with the matchingRatingLimit
property and.-identifies the used rating system.

Default 'Value: N/A — Required in input.
Sort.Order: Lexical.

Input: The desired setting.

Output: The current setting.
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Allowed Values:

Table B.22 — Allowed values for the matchingRatingLimit@type Property

Value R/A Description Remarks
“MPAA.ORG” A The Motion Picture | At least one value in these rows
Association of America. shall be supported by a
compliant ScheduledRecording
RIAA.ORG A Ihe — Recording — Induslry | service implementation. Control
Association of America. points should support all values
“ESRB.ORG” A The Entertainment Software | '" these rows.
Rating Board.
“TVGUIDELINES.ORG” A TV Parental Guidelines.
<ICANN Name>_<Identifier> X <ICANN Name>: The

ICANN name of the
organization that defines
the rating.

<ldentifier>: A unique
identifier for a particular
rating system, defined by
that organization.

Examples:
“mycompany.com_RS1”,
“upnp.org_ratingx”.

B.6.4.2 matchingRatingLimit@equivalentAge

Namespace: srs Property Data Type:xsd:string Multi-Valued: NO

Description: The matchingRatingLimit@equialentAge property indicates the equivalent
age of the rating system used in the matchiogRatingLimit property. The equivalent age is
the minimum age of the underlying rating system which allows the user to view the
content.

The matchingRatingLimit@equivalentAge property is highly recommended if the
matchingRatingLimit property.is specified and the rating of referenced rating system can
be translated to a minimunT age. If the rating system does not specify equivalent age
values, or the specific rating value does not specificy an equivalent age, then this
property is not allowed:s

Default Value: N/Al—)Required in input.
Sort Order: Léexical.

Input: Thé desired setting.

Output{ The current setting.

B.6.5 matchingEpisodeType

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchingEpisodeType property indicates the type of content to be
recorded in terms of its broadcast novelty. To match the criteria of this recordSchedule,
an external item’s episode type information shall match the specified
matchingEpisodeType value. If this property is omitted from the recordSchedule, the
external item’s episode type information is not taken into consideration to determine a
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match. If the external item does not contain episode type information and this property is
specified, the external item will not be recorded.

Default Value: N/A — Not used if omitted on input.

Sort Order: Property Specific, based on the order in Table B.23. Ascending: first table
entry first.

Input: The desired sefiing.
Output: The current setting if specified on input. Otherwise not present.
Allowed values:

Table B.23 — Allowed values for the matchingEpisodeType Property

Value R/A Description
“ALL” R All programs are recorded.
“FIRST-RUN” R Only programs that have an/original air date equal
to the current date are ‘recorded.
“REPEAT” R Only programs that/have an original air date
earlier than the current date are recorded.

B.7 Content Control Properties

Table B.24 — Content Control Properties

Property Name NS Data Type M-Val Reference
totalDesiredRecordTasks Srs xsd:unsignedint NO Annex B.7.1
scheduledStartDate TimeAdjust SIS xsd:string NO Annex B.7.2
scheduledDurationAdjust Srs xsd:string NO Annex B.7.3
activePeriod srs xsd:string NO Annex B.7.4
durationLimit Srs xsd:string NO Annex B.7.5
durationLimit@effect srs xsd:string NO Annex B.7.5.1
channelMigration Srs xsd:boolean NO Annex B.7.6
timeMigration srs xsd:boolean NO Annex B.7.7
allowDuplicates Srs xsd:boolean NO Annex B.7.8

B.7.1 totalDesiredRecordTasks

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The fotalDesiredRecordTasks property indicates the maximum number of
recordTask instances, associated with a given recordSchedule that will ever be
generated over the lifetime of the recordSchedule. A value of 0 means that an unlimited

number o1 recordlask Instances can be spawned from the recoraschneaule.

This property is used to enable or disable recurrence. If a value different from 1 is
specified in the totalDesiredRecordTasks property, then the recordSchedule shall remain
active after the first recordTask has been spawned and shall monitor its internal state to
determine if the conditions that caused the first recordTask to be spawned are met again
in the future. Whenever this happens, a new recordTask shall be spawned until the total
number of spawned recordTask instances reaches the value, specified in the
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totalDesiredRecordTasks property. The activePeriod property can be used to terminate
this process prematurely.

Default Value: 1 (recurrence is disabled by default).
Sort Order: Numeric.

Input: The desired setting.

Output: The current setting.

B.7.2 scheduledStartDateTimeAdjust

Namespace: srs Property Data Type: xsd:string Multi-Valued:-~NO

Description: The scheduledStartDate TimeAdjust property indicates a time Jpériod to be
applied as an adjustment to the scheduled start time. The duration-adj.format syntax
of the scheduledStartDate TimeAdjust property is defined in Annex D.

Note that the scheduledStartDateTimeAdjust property can takes/on’/ both positive and
negative values. Negative values provide pre-roll functionality_(notice the + sign in the
formula below) whereas positive values allow for starting the recording a certain period of
time into the recording. The actual scheduled start time is calculated as:

actualScheduledStartDate Time = scheduledStattDate Time +
scheduledStartDate TimeAdjust

Default Value: Vendor-defined.

Sort Order: Property Specific, based on elapsed time. Ascending: from longest negative
elapsed time to longest positive elapsed time.

Input: The desired setting.
Output: The current setting.

B.7.3 scheduledDurationAdjust

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The @SchéduledDurationAdjust property indicates a period of time to be
applied as an adjustment to the scheduled duration time. The duration-adj format
syntax of the scheduledDurationAdjust property is defined in Annex D.

Note that4he scheduledDurationAdjust property can take on both positive and negative
values, Rositive values provide post-roll functionality whereas negative values allow for
ending, \the recording a certain time period before the end of the recording. The actual
scheduled end time and actual scheduled duration are calculated as:

actualScheduledEndDate Time

scheduledStartDate Time + scheduledDuration +

scheduledDurationAdjust

actualScheduledEndDate Time —
actualScheduledStartDate Time

actualScheduledDuration

= scheduledDuration + scheduledDurationAdjust —
scheduledStartDate TimeAdjust
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Default Value: Vendor-defined.

Sort Order: Property Specific, based on elapsed time. Ascending: from longest negative
elapsed time to longest positive elapsed time.

Input: The desired setting.

Output: The current setting.

B.7.4 activePeriod
Namespace: srs Property Data Type: xsd:string Multi-Valued: NQ

Description: The activePeriod property indicates the date&time range within which the
recordSchedule is active; that is: the recordSchedule shall not spawn any fecordTask
instances whose actualStartDateTime fall outside the period specified in the‘activePeriod
property. The start-range format syntax of the activePeriod propesty is defined
in Annex D.

The value specified after the “/” shall be equal or greater than the/value specified before
the “/”.

A recordSchedule shall not generate new recordTask instances for programs broadcast
after the expiration date.

A value of “NOW/INFINITY” means that recordTasks)corresponding to content that is
available from the current time of day into the future are spawned. A value of
“PAST/INFINITY" means that there are no, time-based restrictions on recordTask
instances that are created. Implementations “\that are able to temporarily preserve
transitory content that was broadcast in the~past are allowed to record content that was
broadcast in the past. For implementations that are not able to temporarily preserve
content, “PAST/INFINITY” is equivalentdfo “NOW/INFINITY”.

Note: The activePeriod property (is different from the_matchingStartDateTimeRange
property in that the first identifies the period of time when potential matches are to be
examined whereas the second.identifies the actual matching criteria.

Default Value: “PAST/INFINITY”.

Sort Order: Sequenced Sort of two date&time subvalues separated by “/”.
Both subvalues_are ‘'sorted in chronological order.

Input: The desired setting.

Output: The current setting.

B.75 durationLimit

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The durationLimit property indicates the maximum allowed duration of the
recording. The duration-long format syntax of the durationLimit property is defined
in Annex D.

If the actual duration of the recording exceeds the value specified in the durationLimit
property, then the ScheduledRecording service shall stop recording and either delete the

ISO/IEC 2017 — All rights reserved 155



https://standardsiso.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

partially recorded content so far or preserve part of the recorded content depending on
the current setting of the durationLimit@effect property.

If the durationLimit property is set to “INFINITY”, then no limit is in effect.

Example: the value “P02:30:00” indicates that the recording shall be stopped after two
and a half hours.

Detault Value: Vendor-defined.

Sort Order: Property Specific, based on elapsed time. Ascending: shortest elapsed time
first.

Input: The desired setting.
Output: The current setting.

B.7.5.1 durationLimit@effect

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The durationLimit@effect property determinés)'the behavior of the
recordSchedule when the duration of the content exceedsthe value specified in the
durationLimit property.

If set to “SKIP”, then the partially recorded content is"deleted once the actualDuration of
the recording exceeds the value specified in the dufationLimit property.

If set to “LAST”, then only the latest part (in length equal to the value specified in the
durationLimit property) of the content is preserved, effectively deleting the first part of the
recording.

If set to “FIRST”, then only the initialspart (in length equal to the value specified in the
durationLimit property) of the content’is preserved, effectively deleting the last part of the
recording.

Default Value: Vendor-defined:

Sort Order: Property Specific, based on the order in Table B.25. Ascending: first table
entry first.

Input: The desired, setting.
Output: The current setting.
Allowed Values:

Table B.25 — Allowed values for the durationLimit@effect Property

Value R/A Description
SHHP* val At—teast—ome—vatue—im—these—Tows—strat—be
) supported. Control points should support all values
LAST A in these rows.
EIRST” A

B.7.6 channelMigration

Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO
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Description: A program’s scheduled channel might change between the time the
recordSchedule was created and the actual broadcast time. If this property is set to “7”,
then the ScheduledRecording service shall automatically follow the program if it moves to
another channel (The reservation will be tracking broadcast channel change). If this value
is set to “0”, then the ScheduledRecording service does not follow the program, and the
recording will take place on the channel that was specified at the time the
recordSchedule created the accociated recordTask.

Default Value: Vendor-defined.
Sort Order: Boolean.
Input: The desired setting.

Output: The current setting.

B.7.7 timeMigration

Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO

Description: A program’s scheduled date&time might change ‘between the time the
recordSchedule was created and the actual broadcast time. If\this property is set to “1”,
then the ScheduledRecording service shall automatically follew' the program if it moves to
another date&time (The reservation will be tracking broadcast date&time change). If this
value is set to “0”, then the ScheduledRecording servicé-does not follow the program, and
the recording will take place at the date&time that was specified at the time the
recordSchedule created the accociated recordTask.

Default Value: Vendor-defined.
Sort Order: Boolean.

Input: The desired setting.
Output: The current setting.

B.7.8 allowDuplicates

Namespace: srs Property Data Type: xsd:boolean = Multi-Valued: NO

Description: If set(to “7”, then programs are recorded, even if a duplicate program has
already been recorded as a result of the recordSchedule. If set to “0”, no duplicates are
recorded. Detgetion of duplicate programs is device- and EPG-dependent.

Default Value: Vendor-defined.
Sort.Order: Boolean.
Input: The desired setting.

Output: The current setting.

B.8 Storage Related Properties

Table B.26 — Storage Related Properties

Property Name NS Data Type M-Val Reference
NO

persistedRecordings Srs xsd:unsignedint Annex B.8.1
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persistedRecordings@/atest Srs xsd:boolean NO Annex B.8.1.1
persistedRecordings@preAllocation srs xsd:boolean NO Annex B.8.1.2
persistedRecordings@storedLifetime Srs xsd:string NO Annex B.8.1.3

B.8.1 persistedRecordings

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The persistedRecordings property indicates the minimum number of
recordings for a given recordSchedule that will be preserved at all times, once available.
Even when the ScheduledRecording service needs to make space for other recordings,
this minimum number of recordings (that is: the actual content) generated by the
recordSchedule will not be deleted. However, if more recordings, associated\with the
recordSchedule exist, then these excess recordings may be deleted” by the
ScheduledRecording service. Whether the oldest or the newest excess recordings will be
deleted depends on the value of the persistedRecordings@latest property,

Default Value: Vendor-defined.
Sort Order: Numeric.

Input: The desired setting.
Output: The current setting.

B.8.1.1 persistedRecordings@latest

Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO

Description: The persistedRecordings@latest property indicates whether newest or
oldest recordings are preserved. If sett0*“1”, then the newest recordings are preserved.
The recordings prior to these may be.deleted when more recent content is recorded.

If set to “0”, then the oldest recardings are preserved. Older content will never be deleted
to make room for newer content.

Default Value: Vendor-defined.
Sort Order: Boolean!

Input: The desired setting.
Output: The-current setting.

B.8.1.2 persistedRecordings@preAllocation

Namespace: srs Property Data Type: xsd:boolean = Multi-Valued: NO

Description: The persistedRecordings@preAllocation property indicates whether to

reserve storage space an beforehand to accommaodate for the number of recordings as
indicated by the persistedRecordings property. If set to “1”, adequate storage space is
reserved. To reserve storage space, the ScheduledRecording service calculates a best
estimate based on parameters such as record quality, start time and duration adjustment
etc. However, the ScheduledRecording service can never guarantee that sufficient
storage space is reserved to accommodate the total number of recordings, specified in
the persistedRecordings property. If set to “0”, no storage space is reserved.
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Default Value: Vendor-defined.
Sort Order: Boolean.

Input: The desired setting.
Output: The current setting.

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The persistedRecordings@storedLifetime property indicates the minimum
time recorded content associated with a recordSchedule will be preserved @after the
recording completes. This will prohibit a recording from being deleted by the auto-delete
operation within the specified time period. The duration-any format syntax of the
persistedRecordings@storedLifetime property is defined in Annex D.

If the value is set to “INFINITY”, then the content shall never be automatically deleted.

A value of “ANY” indicates that the content can be deleted at anytime by the auto-delete
operation. However, it is recommended that a ScheduledRecording service
implementation only deletes content when space is needed.

Default Value: Vendor-defined.

Sort Order: Property Specific, based on elapsed time. Ascending: shortest elapsed time
first. “ANY” is considered the shortest elapsed time possible; “INFINITY” is considered
the longest elapsed time possible.

Input: The desired setting.
Output: The current setting.
B.9 Schedule State Properties

Table B.27 — Schedule State Properties

Property Name NS Data Type M-Val Reference
scheduleState srs xsd:string NO Annex B.9.1
scheduleState@cufréntErrors srs CSV (xsd:int) NO Annex B.9.1.1
abnormalTasksExist Srs xsd:boolean NO Annex B.9.2

B.9.1 scheduleState
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduleState property indicates the overall state of the
recordSchedule itself.

Default Value: N/A — Output only.

Sort Order: Property Specific, based on the order in Table B.28. Ascending: first table
entry first.

Input: N/A.
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Output: The current setting.
Allowed Values:

Table B.28 — Allowed values for the scheduleState Property

Value R/A Description

— -~ —————5 peratirg—and
recordTask instances as scheduled.

“COMPLETED” R recordSchedule is completed and reached findl
disposition. No properties will change.

“ERROR” R recordSchedule ceases spawning recordTask
instances due to error.

B.9.1.1 scheduleState@currentErrors

Namespace: srs Property Data Type: CSV (xsd:int) Multi=Valued: NO

Description: The scheduleState@currentErrors property indicat€s-the current error(s)
that cause the schedule to be in the “ERROR” state. This error list\pertains specifically to
the behavior of a recordSchedule and describes a recordSehedule’s inability to create
new tasks. When the scheduleState property has the, value “OPERATIONAL”, the
scheduleState@currentErrors property shall be empty. The: list of error codes are listed
in Table B.29.

Default Value: N/A — Output only.
Sort Order: Sequenced Numeric.
Input: N/A.

Output: The current setting.
Allowed Values:

Table B.29 — Allowedvalues for the scheduleState@currentErrors Property

Value R/A Description

0-99 N/A Reserved

100 R General error — an error is detected but the cause can not be identified.

101 A The number of spawned recordTask instances has reached some device
dependent limit.

102 A EPG information not available.

103 A recordSchedule is disabled by the user.

104. A Insufficient memory — The system does not have enough system memory to
create any additional recordTask instances.

105 A General resource error — some system related resource is causing the
recordSchedule to malfunction.

106-149 A Reserved for future recordSchedule error codes.

150-199 X Vendor extended recordSchedule error codes.

200 and above N/A Reserved for future extensions.
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B.9.2 abnormalTasksEXxist

Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO

Description: If this property is set to “1”, then that indicates that at least one abnormal
recordTask exists for the recordSchedule. If this property is set to “0”, then no abnormal
recordTask exists for the recordSchedule. A recordTask is considered abnormal if it
reaches any state other than “/IDLE.READY”, “ACTIVE.RECORDING.FROMSTART.OK”

or “DONE.FULL”.

Default Value: N/A — Output only.
Sort Order: Boolean.

Input: N/A.

Output: The current setting.

B.10 Statistics Properties

Table B.30 — Statistics Properties

Property Name NS Data Type M-Val Reference
currentRecordTaskCount Srs xsd:unsignedint NO Annex B.10.1
totalCreatedRecordTasks srs xsd:unsigfiedint NO Annex B.10.2
totalCompletedRecordTasks srs xsd:unsignedint NO Annex B.10.3

B.10.1 currentRecordTaskCount

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The currentRecordTaskCount property indicates the number of existing
recordTask instances that are x¢Gurrently associated with a given recordSchedule.
Previously generated recordTask-instances that have finished recording and that have
been (auto-)deleted by the ScheduledRecording service are not taken into account.

Default Value: N/A — Output only.
Sort Order: Numeric.

Input: N/A.

Output: The current setting.

B.10.2>~totalCreatedRecordTasks

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The fofalCreatedRecordTasks property indicates how many recordTask

mstances rave beenm createdduringthetifetimeof the—associated Tecord Sciredute T Hhis
includes previously generated recordTask instances that have finished recording and that
have been (auto-)deleted by the ScheduledRecording service.

Default Value: N/A — Output only.

Sort Order: Numeric.
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Input: N/A.
Output: The current setting.

B.10.3 totalCompletedRecordTasks

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

PDe ption: € [01aICOIMPIEIEURECOTO T asKs property 0 C Y i aSK
instances have been completed (that is: reached any of the “DONE.xxx” states, during
the lifetime of the associated recordSchedule. This includes previously generated
recordTask instances that have finished recording and that have been (auto-)deleted by
the ScheduledRecording service.

Default Value: N/A — Output only.
Sort Order: Numeric.

Input: N/A.

Output: The current setting.

B.11 Task General Properties

Table B.31 — Task General Properties

Property Name NS DataType M-Val Reference
recordSchedulelD Srs xsd:string NO Annex B.11.1
recordedCDSObject!D srs xsd:string NO Annex B.11.2
recordedCDSObjectID@link Srs xsd:string NO Annex B.11.2.1

B.11.1 recordSchedulelD

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The recordSchéedulelD property contains the value of the @id property of
the recordSchedule thatgenerated the recordTask.

Default Value: N/A~Output only.
Sort Order: Lexical or Lexical Numeric.

Each implementation should use the sort method most appropriate for its method of
generating\@id values. If @id values contain a numeric (sub)string that contains values
that incérement with each new object creation, then use Lexical Numeric; otherwise, use
Lexical.

Input: N/A.

Output—Theturrentsetting:

B.11.2 recordedCDSObjectID

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
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Description: The recordedCDSObjectID property contains the didl-lite:@id property
value of the ContentDirectory service object that represents the content recorded by the
recordTask.

Default Value: N/A — Output only.

Sort Order Lexical or Lexical Numeric.

Each implementaiion should use the sort method most appropriate for its method of
generating didl-lite:@id values. If didl-lite:@id values contain a numeric (sub)string that
contains values that increment with each new object creation, then use Lexical Numerig;
otherwise, use Lexical.

Input: N/A.
Output: The current setting.

B.11.2.1 recordedCDSObjectiID@link

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The recordedCDSObjectiID@link contains a unique, vendor-defined link
identifier that unambiguously links its recordedCDSObject/D property to a particular
cdsReference property instance within the same recordTask object. See Annex B.17 for
details.

Default Value: N/A — Output only.

Sort Order: Same as cdsReference@link property.

Input: N/A.
Output: The current setting.
B.12 Task Content Identification Properties

Table B.32-—Task Content Identification Properties

Property Name NS Data Type M-Val Reference
taskCDSObjectID Srs xsd:string NO Annex B.12.1
taskCDSObjectID@Tink srs xsd:string NO Annex B.12.1.1
taskChannellD Srs xsd:string NO Annex B.12.2
taskChannéllD@type srs xsd:string NO Annex B.12.2.1
taskChaanellD@distriNetworkName srs xsd:string NO Annex B.12.2.2
task€hannellD@distriNetworkID Srs xsd:string NO Annex B.12.2.3
ta@skStartDateTime srs xsd:string NO Annex B.12.3
taskDuration Srs xsd:string NO Annex B.12.4
taskProgramCode srs xsd:string NO Annex B.12.5
taskProgramCode@type srs xsd:string NO Annex B.12.5.1
recordQuality Srs xsd:string YES Annex B.12.6
recordQuality@type srs xsd:string NO Annex B.12.6.1
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B.12.1 taskCDSObjectID

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The faskCDSObjectID property contains the didl-lite@id property value of
the ContentDirectory service object from which relevant metadata information was
extracted to create the recordSchedule that generated this recordTask.

Detault Value: N/A — Output only.
Sort Order: Lexical or Lexical Numeric.

Each implementation should use the sort method most appropriate for its method of
generating didl-lite:@id values. If didl-lite:@id values contain a numeric (sub)string that
contains values that increment with each new object creation, then use Lexical Numeric;
otherwise, use Lexical.

Input: N/A.
Output: The current setting.
B.12.1.1 taskCDSObjectiD@link

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskCDSObjectID@Ilink contains a unique, vendor-defined link identifier
that unambiguously links its faskCDSObjectID pfopérty to a particular cdsReference
property instance within the same recordTask object. See Annex B.17 for details.

Default Value: N/A — Output only.

Sort Order: Same as cdsReference@link:property.

Input: N/A.

Output: The current setting.

B.12.2 taskChannellD

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The.faskChannellD property indicates the actual channel that is used for
the recording.clts”format depends on the taskChannellD@type property. The possible
formats and~the” dependency on the taskChannellD@type property are identical to the
possible (foermats of the scheduledChannellD and its dependency on the
scheduléd€hannellD@type property as described in Annexes B.4.2, and B.4.2.1.

Default Value: N/A — Output only.

Sort Order: Same as scheduledChannellD property.

Input: N/A.
Output: The current setting.

B.12.2.1 taskChannellD@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
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Description: The taskChannellD@type property determines the format that is used for
the taskChannellD property as defined above. See Annex B.4.2.1 for details and allowed
values.

Default Value: N/A — Output only.

Sort Order: Same as scheduledChannellD@type property.

Tnput: N/A.
Output: The current setting.
B.12.2.2 taskChannellD@distriNetworkName

Namespace: srs Property Data Type: xsd:string Multi-Valued; NO

Description: The taskChannellD@distriNetworkname property definitiom.is' identical to
the scheduledChannellD@distriNetworkName property definition. See-Annex B.4.2.2 for
details.

Default Value: N/A — Output only.

Sort Order: Same as scheduledChannellD@distriNetworkNahie property.

Input: N/A.
Output: The current setting.

B.12.2.3 taskChannellD@distriNetworklD

Namespace: srs Property Data.Type: xsd:string Multi-Valued: NO

Description: The taskChannellD@distriNetworkID property definition is identical to the
scheduledChannellD@distriNetwork property definition. See Annex B.4.2.3 for details.

Default Value: N/A — Output only-

Sort Order: Same as scheduledChannellD@distriNetworklD property.

Input: N/A.
Output: The current-setting.

B.12.3 taskStartDateTime

Namespace” srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskStartDateTime property indicates the actual start date&time (based
on<the current information) of the recording. This date&time does not include any
adjustments. These are reflected in the taskStartDateTimeAdjust property. The date-
time format syntax of the faskStartDateTime property is defined in Annex D.

Default Value: N/A — Output only.
Sort Order: Property Specific, in chronological order.
Input: N/A.

Output: The current setting.
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B.12.4 taskDuration
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskDuration property indicates the actual duration (based on the
current information) of the recording. This duration does not include any adjustments.
These are reflected in the faskDurationAdjust property. The duration format syntax of
the taskDuration property is defined in Annex D.

Default Value: N/A — Output only.

Sort Order: Property Specific, based on elapsed time. Ascending: shortest elapseditime
first.

Input: N/A.
Output: The current setting.

B.12.5 taskProgramCode

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskProgramCode property indicates thesactual program code that is
used for the recording. The format is identicah to the format of the
scheduledProgramCode property. See Annex B.4.5 for detdils.

Default Value: N/A — Output only.

Sort Order: Sorting on this property is meaningléss and will be ignored.

Input: N/A.

Output: The current setting.

B.12.5.1 taskProgramCode@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
Description: The taskRrogramCode@type property indicates the type of the program
guide service that defines the program code specified in the taskProgramCode property.

The format is identical’to the format of the scheduledProgramCode@type property. See
Annex B.4.5.1 for-details.

Default Value:N/A — Output only.
Sort Order: Sorting on this property is meaningless and will be ignored.
Input./N/A.

Output: The current setting.

B.12.6 recordQuality
Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The recordQuality property expresses the recording quality level that is
used for a particular recordTask.
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When the recordTask is in the “IDLE” phase (the actual recording has not started yet),
this property contains a best-known estimate of the recording quality for the recording.
Therefore, the recordQuality property shall contain one of the vendor-defined values
supported by the ScheduledRecording service. The value “AUTO” is not allowed. If the
implementation does not have enough information to generate a value with some
accuracy, then the value “UNKNOWN” shall be used.

When the recordTask is in the “ACTIVE” or “DONE” phase, the recordQuality property

shall contain one of the values supported by the implementation, that describes the
actual recording quality. The values “AUTQO” and “UNKNOWN” are not allowed.

There are many ways to express recording quality. Some implementations use bitrates,
some use user-friendly labels etc. Some implementations might even support multiple
ways to express recording quality simultaneously. The recordQuality property s._used in
conjunction with the recordQuality@type to allow implementations to express these type
variations.

For each type variation, the allowed values for the recordQuality préperty shall be the
same as the allowed values supported for the corresponding ,type variation of the
desiredRecordQuality property, except that “UNKNOWN” replaces *AUTO”.

Note that the recordQuality property is a multi-valued property. Therefore, the actual
recording quality level can be expressed using different type variations simultaneously.
As a baseline, all implementations shall support type, variation “DEFAULT”. All record
quality levels expressed in a certain type variation ,shall have equivalent quality levels
expressed in all other type variations, supported by the implementation. If an
implementation supports multiple type variations to.express recording quality, then it shall
provide the recording quality level expressed in‘all supported type variations.

Example: Assume a (hypothetical) implementation that supports the type variations
“‘DEFAULT”, “ATSC” and “QLEVEL” for_the recordQuality@type property. The following
table expresses the supported recordQuality property values for those variations and also
indicates how the different type variations interrelate for this particular implementation:

Table-B:33 — recordQuality Example

“DEFAULT” “ATSC” “QLEVEL”
“HD” “1080p30” “‘Q1”
“1080p24”

“1080i60”
“720p60” “Q2”
“720p30°
“720p24"
“ED” “480p60” “Q3”
“SD” “480p30”
“480p24”

“480i60”
“UNKNOWN" “UNKNOWN” “UNKNOWN”

e Assuming the actual recording quality of a recordTask is “720p60” (as an
example), then the recordTask object shall include three instances of the
recordQuality property as illustrated by the following XML fragment:
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<recordQuality type="DEFAULT">HD</recordQuality>
<recordQuality type="ATSC">720p60</recordQuality>
<recordQuality type="QLEVEL">Q2</recordQuality>

e Assuming the actual recording quality of a recordTask is “480p60”, then the
recordTask object shall include three instances of the recordQuality property as
illustrated by the following XML fragment:

<recordQuality type="DEFAULT">ED</recordQuality>
<recordQuality type="ATSC">480p60</recordQuality>
<recordQuality type="QLEVEL">Q3</recordQuality>

When the ScheduledRecording service responds to a GetAllowedValues() adtion with
recordQuality information, then the allowed values shall be listed in order of quality from
highest quality to lowest.

Default Value: N/A — Output only.
Sort Order: type Relationship.
Input: N/A.

Output: The current setting.
Allowed Values:

Table B.34 — Allowed values for the recordQuality Property

Value R/A Description

“UNKNOWN"

|

The recording quality is unknown by the
ScheduledRecording service. Only applicable
when the_recordTask is in the “IDLE” phase.

Vendor-defined X
B.12.6.1 recordQuality@tirpé
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: There-are many ways to express recording quality. Some implementations
use bitrates, some-—use user-friendly labels etc. Some implementations might even
support multiple’ ways to express recording quality simultaneously. The
recordQuality@type property is used to express which type variation is used in its
associated-independent recordQuality property. The “DEFAULT” value shall be supported.

Default-Value: N/A — Output only.
Sort Order: Sorting on this property is meaningless and will be ignored.

Input: N/A.

Output: The current setting.
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B.13 Task Matched Content Criteria Properties

Table B.35 — Task Matched Content Criteria Properties

Property Name NS Data Type M-Val Reference
matchedName Srs xsd:string NO Annex B.13.1
matchedName@type Srs xsd:string NO Annex B.13.1.1
matchedID Srs xsd:string NO Annex B.13.2
matchedID@type srs xsd:string NO Annex B.13.2.1

B.13.1 matchedName
Namespace: srs Property Data Type: xsd:string Multi-Valueds NO

Description: The matchedName property contains the full matched namefof’a program or
series. This is the full program or series name of the external item that(partially) matched
the name specified in the matchingName property of the recordSchedulé€.

Default Value: N/A — Output only.

Sort Order: Same as matchingName property.

Input: N/A.
Output: The current setting.

B.13.1.1 matchedName@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: IF set to “PROGRAM”, then the matchedName property contains a program
name. If set to “SERIES”, then the-matchedName property contains a series name. The
format is identical to the format of\the matchingName@type property. See Annex B.5.1.1
for details.

Default Value: N/A — Output-only.

Sort Order: Same as‘matchingName@type property.

Input: N/A.

Output: The current setting.

B.13.2_<imatchedID

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchedID property contains the matched ID of a program or series.
This is the ID of the external item that matched the ID specified in the maichinglD

property of the recordSchedule. The format is identical to the format of the matching/D
property. See Annex B.5.2 for details.

Default Value: N/A — Output only.
Sort Order: Sorting on this property is meaningless and will be ignored.

Input: N/A.

ISO/IEC 2017 — All rights reserved 169



https://standardsiso.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

Output: The current setting.
B.13.2.1 matchedID@type
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchedID@type property indicates the type of the ID that is contained
in the matchedID property. The format of this property is identical to the format of the

matchingID@Type property. See Annex B.5.2.T for details.

Default Value: N/A — Output only.

Sort Order: Sorting on this property is meaningless and will be ignored.
Input: N/A.

Output: The current setting.

B.14 Task Matched Qualifying Criteria Properties

Table B.36 — Task Matched Qualifying Criteria Properties

Property Name NS Data Type M-Val Reference
matchedRating Srs xsd:string YES Annex B.14.1
matchedRating@type srs xsd:string NO Annex B.14.1.1
matchedRating@equivalentAge Srs xsd:string NO Annex B.14.1.2
matchedEpisodeType srs xsda:siring NO Annex B.14.2

B.14.1 matchedRating
Namespace: srs PropertyData Type: xsd:string Multi-Valued: YES

Description: The matchedRating\property contains the actual rating of the recording.
This is the rating of the external-item that matched (was less or equal to) a rating limit
specified in one of the matehingRatingLimit properties of the recordSchedule. The format
is identical to the format of the matchingRatingLimit property. See Annex B.6.4 for details.

Default Value: N/A -(Output only.

Sort Order: Same\as matchingRatingLimit property.

Input: N/A.
Output:<he current setting.
B.14X.1 matchedRating@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchedRating@type property indicates the rating system used in the
matchedRating property. The format is identical to the format of the
matchingRatingLimit@type property. See Annex B.6.4.1 for details.

Default Value: N/A — Output only.

Sort Order: Same as matchingRatingLimit@type property.
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Input: N/A.
Output: The current setting.

B.14.1.2 matchedRating@equivalentAge

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

e 0 Onl. e [Tld meadRatingoequivalerntAge prope V 0 dle e edqulivdale d(JC
rating used in the matchedRating property. The format is identical to the format of the
matchingRatingLimit@equivalentAge property. See Annex B.6.4.2 for details.

Default Value: N/A — Output only.

Sort Order: Same as matchingRatingLimit@equivalentAge property.

Input: N/A.
Output: The current setting.

B.14.2 matchedEpisodeType

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchedEpisodeType property contains-the actual episode type of the
recording. This is the episode type of the externakitem that matched episode type
specified in the matchingEpisodeType property of)tHe recordSchedule. The format is
identical to the format of the matchingEpisode Typé.property. See Annex B.6.5 for details.

Default Value: N/A — Output only.

Sort Order: Same as matchingEpisode Type property.

Input: N/A.
Output: The current setting.
B.15 Task Matched Content Control Properties

TableB:37 — Task Matched Content Control Properties

Property Name NS Data Type M-Val Reference

taskStartDate TigreAdjust srs xsd:string NO Annex B.15.1
taskDuratioffAdjust Srs xsd:string NO Annex B.15.2
taskDutationLimit srs xsd:string NO Annex B.15.3
tasKRurationLimit@effect srs xsd:string NO Annex B.15.3.1
taskChannelMigration Srs xsd:boolean NO Annex B.15.4
taskTimeMigration srs xsd:boolean NO Annex B.15.5

B.15.1 taskStartDateTimeAdjust

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskStartDateTimeAdjust property is set to the value of the
scheduledStartDate TimeAdjust property of the parent recordSchedule. The format is
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identical to the format of the scheduledStartDate TimeAdjust property. See Annex B.7.2
for details.

Default Value: N/A — Output only.

Sort Order: Same as scheduledStartDate TimeAdjust property.

Input: N/A.

Output: The current setting.

B.15.2 taskDurationAdjust

Namespace: srs Property Data Type: xsd:string Multi-Valued:-~NO

Description: The taskDurationAdjust property is set to the valug¢ of the
scheduledDurationAdjust property of the parent recordSchedule. The format is identical
to the format of the scheduledDurationAdjust property. See Annex B.7.3for details.

Default Value: N/A — Output only.

Sort Order: Same as scheduledDurationAdjust property.

Input: N/A.
Output: The current setting.

B.15.3 taskDurationLimit

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

The taskDurationLimit property is set tolthe value of the durationLimit property of the
parent recordSchedule. The format is-idéntical to the format of the durationLimit property.
See Annex B.7.5 for details.

Default Value: N/A — Output only-

Sort Order: Same as duratiedlimit property.
Input: N/A.

Output: The current-setting.

B.15.3.1 taskDurationLimit@effect

Namespace” srs Property Data Type: xsd:string Multi-Valued: NO

ThetaskDurationLimit@effect property is set to the value of the durationLimit@effect
property of the parent recordSchedule. The format is identical to the format of the
dirationLimit@effect property. See Annex B.7.5.1 for details.

NLLA Pt n n 1
Belault Value. NZA = UULput Or1y.

Sort Order: Same as durationLimit@effect property.

Input: N/A.

Output: The current setting.
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B.15.4 taskChannelMigration

Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO

Description: The taskChannelMigration property is set to the value of the
channelMigration property of the parent recordSchedule. The format is identical to the
format of the channelMigration property. See Annex B.7.6 for details.

Detault Value: N/A — Output only.

Sort Order: Same as channelMigration property.

Input: N/A.
Output: The current setting.

B.15.5 taskTimeMigration

Namespace: srs Property Data Type: xsd:boolean  MultisValued: NO

Description: The faskTimeMigration property is set to the valué of the timeMigration
property of the parent recordSchedule. The format is identical to the format of the
timeMigration property. See Annex B.7.7 for details.

Default Value: N/A — Output only.

Sort Order: Same as timeMigration property.
Input: N/A.

Output: The current setting.

B.16 Task State Properties

Table B.38-— State Related Properties

Property Name NS Data Type M-Val Reference
taskState Srs xsd:string NO Annex B.16.1
taskState@phase srs xsd:string NO Annex B.16.1.1
taskState@startDate TiméMet Srs xsd:boolean NO Annex B.16.1.2
taskState@endDateimeMet srs xsd:boolean NO Annex B.16.1.3
taskState@reerding Srs xsd:boolean NO Annex B.16.1.4
taskState@SdmeBitsRecorded srs xsd:boolean NO Annex B.16.1.5
taskState@someBitsMissing Srs xsd:boolean NO Annex B.16.1.6
taskState@firstBitsRecorded srs xsd:boolean NO Annex B.16.1.7
taskState@lastBitsRecorded srs xsd:boolean NO Annex B.16.1.8
taskState@fatalError srs xsd:boglean NQ Annex B 1610
taskState@currentErrors srs CSV (xsd:int) NO Annex B.16.1.10
taskState@errorHistory srs CSV (xsd:int) NO Annex B.16.1.11
taskState@pendingErrors srs CSV (xsd:int) NO Annex B.16.1.12
taskState@infolList srs CSV (xsd:int) NO Annex B.16.1.13
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B.16.1 taskState
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
Description: The faskState property indicates the overall state of the recordTask.

Default Value: N/A — Output only.

entry first.

Input: N/A.
Output: The current setting.

Allowed Values: This subclause defines the normative allowed values for the taskState
property. Each of these values represents a semantically meaningful ccombination of
values for some of the “low-level” state properties (that is: taskState@xxx). Although it is
possible to derive the value of the taskState property from ,some of the “low-
level” taskState@xxx properties, the taskState property providegs-a more convenient
mechanism to determine the current state of the recordTask.

The definition of each state is shown in the Table B.39 below) The table represents the
normative definitions of the various states. Although-some of the low-level state
properties have been declared as allowed, their <underlying semantics and their
significance towards the definition of each valid _faskState value is not diminished.
Regardless of whether or not a given device is ablé to expose all of the low-level state
properties, every device has a conceptual notion®of property semantics. For example,
some devices might not be able to support_the faskState@lastBitsRecorded property,
however, even these devices have an internal concept that the last bits of the content
have or have not been recorded.

In some cases, a specific low-level state property does not contribute to the definition of
a given state. In other words, the Jow-level property can have any value without affecting
the semantics of the state. This«gituation is indicated by a “-” in the table entry.

The “@” symbol is used to indicate an empty attribute. The “{}” symbol is used when the
attribute is not empty.

Following Table B.39, a more intuitive informational description of each state value and
their support level is-described.

Table B.39 — Allowed values for the attributes of the taskState Property
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“IDLE.READY” IDLE” 0 0 0 0 g |9 |9 0 0 0 0
“IDLE.ATRISK” IDLE” 0 0 0 0 gl{| 9 0 0 0
“ACTIVE.TRANSITION.FROMSTART’ “ACTIVE" 0 0 0 0 (%] - (%] 1 0 0 0
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“ACTIVE.TRANSITION.RESTART’ “ACTIVE” | O - 1 0 - {} 1 0 - 0

“ACTIVE.RECORDING.FROMSTART. “ACTIVE” | 1 1 0 0 g | a 1 0 1 0

OK”

“ACTIVE.RECORDING.FROMSTART. “ACTIVE” | 1 1 0 0|2 |{)| 9 1 0 1 0

ATRISK”

“ACTIVE.RECORDING.RESTART.OK” | “ACTIVE” | 1 1 1 0@ |9 |{ 1 0 - 0

ACTIVECRECORDING.RESTART.AT ACTIVE f f f T2 10 f 0 = Y

RISK”

“ACTIVE.NOTRECORDING” “ACTIVE” | O - 1 0| {} - {} 1 0 - 0

“DONE.FULL” “DONE” 0 1 0 0|9 - 1) 1 1 1 1

‘DONE.PARTIAL” “‘“DONE” 0 1 1 0| @ - {} 1 1 ~ -
“DONE” 0 1 1 1 14} - {} - 0 - -

“DONE.EMPTY” “DONE” 0 0 1 0| @ - {} - 1 0 0
“‘“DONE” 0 0 1 1 14} - {} - 0 0 0

specified in the table above.

Some implementations might not expose these individual properties to the control point. However, in
this case, all visible external behavior of the device shall be as if it implemented all of the properties as

In the following table, a more intuitive informational description of each state value and

its support level is described.

Table B.40 — Allowed values for thetaskState Property

Value

R/A

Description

“IDLE.READY”

10

The recordTask is waiting for the start time
to be reached. No errors have been
detected.

“IDLE.ATRISK"

>

The recordTask is waiting for the start time
to be reached while some pending errors
exist.

“ACTIVE.TRANSITION.FROMSTART"

>

The device’s record mechanism has been
initiated to record the content from its
beginning but no actual recording has
occurred.

“ACTIVE. TRANSITION.RESHART’

>

The device’s record mechanism has been
re-initiated following some content loss from
previous error conditions.

“ACTIVE.RECORPWNG.FROMSTART.OK”

[T

The device’s record mechanism is currently
continuously recording from the beginning.
No current or pending errors exist.

“ACTIVE(RECORDING.FROMSTART.ATRISK"

>

The device’s record mechanism is currently
continuously recording from the beginning.
Some pending errors are detected.

YACTIVE.RECORDING.RESTART.OK”

>

The device’s record mechanism is currently
recording content, following some content
loss from previous error conditions. No

4 H HAY
o et Ot P e g—e1TorS— ST

“ACTIVE.RECORDING.RESTART.ATRISK”

>

The device’s record mechanism is currently
recording content following some content
loss from previous error conditions. One or
more pending errors are detected, which
will block the recording in the future.

“ACTIVE.NOTRECORDING”

[>

The device’s record mechanism is currently
not recording content due to one or more
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error conditions.

“DONE.FULL”

>y

The recordTask has reached its final
disposition and no other property or
attribute changes will occur. All of the
content has been recorded.

‘DONE.PARTIAL”

[By]

The recordTask has reached its final
disposition and no other property or
attribute changes will occur. The content is

only partially recorded due 1o error(s).

“‘DONE.EMPTY”

[T

The recordTask has reached its final
disposition and no other property cor
attribute changes will occur. No content has
been recorded at all due to error conditiohs.

B.16.1.1 taskState@phase
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskState@phase property indicates the current phase of a recordTask
within its normal lifetime. The following allowed values for this property are sequentially
assigned at the appropriate points in time within the recordTask’s\normal lifetime: “/IDLE”
> “ACTIVE” > “DONE”. In certain cases, some of the phase-values may be skipped, for
example, when a fatal error is detected.

Default Value: N/A — Output only.

Sort Order: Property Specific, based on the ordeér’'in
. Ascending: first table entry first.

Input: N/A.

Output: The current setting.

Allowed Values:

Table B.41 — Allowed values for the taskState@phase Property

Value R/A Description

“IDLE”

[

Indicates that the recordTask’s start time has not
yet been reached.

“‘ACTIVE®

[

Indicates that the recordTask is in between the
“IDLE” and “DONE” phases. Typically, the
recordTask’s content is (partially) available and an
attempt is made to record the remaining content.

Indicates that the recordTask’s final disposition
has been reached. For example, the recordTask’s
end time has been reached or a fatal error has
occurred. Once the device reaches this phase, no
additional state changes occure.

“DONER

[By]

B.16.1.2 taskState@startDateTimeMet
Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO

Description: The taskState@startDateTimeMet property indicates whether the
recordTask’s actualStartDate Time has been reached. See subclause 3.2 for the definition
of actualStartDate Time.
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If a recordTask has reached the “DONE” phase, this property indicates the last status
before the recordTask has reached the “DONE” phase. Note: if the recordTask terminates
prematurely (that is: reaches the “DONE” phase before the start time is reached, for
example, due to a fatal error), this property is not updated.

Default Value: N/A — Output only.

Sort Order: Boolean.

Input: N/A.
Output: The current setting.

B.16.1.3 taskState@endDateTimeMet

Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO

Description: The taskState@endDateTimeMet property indicates’y“whether the
recordTask’s actualEndDateTime has been reached. See subclause-3.2/for the definition
of actualEndDateTime.

If a recordTask has reached the “DONE” phase, this property indicates the last status
before the recordTask has reached the “DONE” phase. Notesif'the recordTask terminates
prematurely (that is: reaches the “DONE” phase before~the end time is reached, for
example, due to a fatal error), this property is not updated.

Default Value: N/A — Output only.
Sort Order: Boolean.

Input: N/A.

Output: The current setting.

B.16.1.4 taskState@recording

Namespace: srs Property Data Type: xsd:boolean = Multi-Valued: NO

Description: The taskState@recording property indicates whether one of the device’s
record destinations isrcurrently recording the content identified by the recordTask.

Default Value: N7A = Output only.

Sort Order: Boolean.

Input: N/A.

Output: The current setting.

Bi16.1.5 taskState@someBitsRecorded

Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: The taskState@someBitsRecorded property indicates whether some portion
of the content identified by the recordTask has been recorded.

Default Value: N/A — Output only.

Sort Order: Boolean.
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Input: N/A.
Output: The current setting.

B.16.1.6 taskState@someBitsMissing

Namespace: srs Property Data Type: xsd:boolean = Multi-Valued: NO

of the content identified by the recordTask has not been recorded. This property will be “O?
as long as all the bits that have been available so far have also been recorded.

Default Value: N/A — Output only.
Sort Order: Boolean.

Input: N/A.

Output: The current setting.

B.16.1.7 taskState@firstBitsRecorded

Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO

Description: The taskState@firstBitsRecorded property’ indicates whether the first
portion of the content identified by the recordTask has-been recorded.

Default Value: N/A — Output only.
Sort Order: Boolean.

Input: N/A.

Output: The current setting.

B.16.1.8 taskState@lastBitsRecorded

Namespace: srs Property Data Type: xsd:boolean = Multi-Valued: NO

Description: The taskState@/astBitsRecorded property indicates whether the ending
portion of the contentidentified by the recordTask has been recorded.

Default Value;.N/A — Output only.
Sort Order:. Boolean.

Input: N/A.

Output: The current setting.

B.16.1.9 taskState@fatalError

Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO

Description: The taskState@fatalError property indicates whether a fatal error has
occurred. A fatal error is defined to be an error condition that causes the recordTask to
terminate before its actualEndDate Time has been reached.

Default Value: N/A — Output only.
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Sort Order: Boolean.
Input: N/A.
Output: The current setting.
B.16.1.10 taskState@currentErrors
[ Namespace: I3 Property Data Type: CSV(Xxsdrint)—Multi-Valued  NO |

Description: The taskState@currentErrors property identifies the CSV list of errors that
are currently preventing the recordTask from recording. An empty CSV list indicates that
there are no errors currently blocking the recording. Multiple errors are listed in order of
occurrence starting with the oldest error and ending with the most recent.

When the errors are not resolved before reaching the “DONE” phase, they may be
persisted in the “DONE” phase. If a device persists current errors, the,value of this
property shall be set to the value that this property had immediately priop to entering the
“DONE” phase.If a device does not persist current errors, the taskState@currentErrors
shall be empty in the “DONE” phase.

By definition, this property shall be empty while in the “IDLE”\phase. The current errors
are also copied to the taskState@errorHistory property.

Default Value: N/A — Output only.
Sort Order: Sequenced Numeric.
Input: N/A.

Output: The current setting.

Allowed values for the taskState@currentErrors Property and Other Error
Properties:

The following table defines errorxcodes for all error properties of a recordTask, such as
taskState@currentErrors, taskState@errorHistory, etc. to expose error conditions. This
error list can be extended™inh the future or by vendors. The errors are grouped into
separate categories and\labeled 1xx, 2xx, 3xx, and 4xx groups, each group representing
the nature of errorsy that is: general errors, media errors, system errors and content
errors, respectively. JThe grouping of error codes allows a control point to be able to
understand the(nature of errors when an unknown error code (that is: extended
specification_or_vendor extended) is encountered. For example, if an unknown error is
labeled 3xx,“iH)can be interpreted by the control point as 300.

Table B.42 — Allowed values for the taskState@xxx Properties

Value R/A Description

Non-positive N/A These error codes are reserved for future use. Control points shall gracefully
ignore any non-positive error codes.

001-099 N/A Reserved.

100-199 N/A General Error Code Group - arbitrary errors, which do not belong to other
groups.

100 R General Problem — a problem is confirmed, but no specific reason can be
identified.

101 A Disabled - the recordTask is disabled by the user.

ISO/IEC 2017 — All rights reserved 179


https://standardsiso.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

102 A The recordTask’s enable/disable behavior is overriding the default behavior
specified by the associated recordSchedule.

103-149 N/A Reserved for future General Error Codes.

150-199 N/A Reserved for vendor-defined General Error Codes.

200-299 N/A Media Error Code Group - arbitrary media related errors.

200 A General Media Problem — some trouble related to media is detected. Replacing
the-meetemighttietyresetve—it

201 A No Media — necessary media is missing from the recording device.

202 A Media Write Protect - write access to the recording media is prohibited.

203 A Insufficient Media Space - recording media does not have enough available
space to complete the recordTask.

204 A Media Low Space - the recording media has low available spacesand the
recordTask might fail. The criteria to determine “low space” is vendor dependent
and might be independent from the size of the scheduled content.to record.

205-249 N/A Reserved for future Media ErrorCodes.

250-299 N/A Reserved for vendor-defined Media Error Codes.

300-399 N/A System Error Code Group - arbitrary system related.error.

300 A General System Problem — a problem related to-the system is detected. It might
affect all recordTask instances in the ScheduledRecording service.

301 A Insufficient Memory- the system does/not’ have enough system memory to
complete the recordTask.

302 A Insufficient Processing - the systefn does not have enough CPU power to
execute the recordTask.

303 A Low Memory - the system has low available memory and the recordTask might
fail. The criteria to determing’“low memory” is vendor dependent and might be
independent from the size‘of the scheduled content to record.

304 A Low Processing - the’system has low available CPU power and the recordTask
might fail. The criteria to determine “low processing” is vendor dependent and
might be independent from the size of the scheduled content to record.

305 A Signal Lostlthe system has lost the input signal.

306 A Low Signal' - The system has low input signal and the recordTask might fail. The
criteria*to determine “low processing” is vendor dependent.

307 A Ne \EPG - the system lost access to the EPG.

308-349 N/A Reserved for future System Error Codes.

350-399 N/A Reserved for vendor-defined System Error Codes.

400-499 N/A Content Error Code Group - arbitrary errors related to the content program to be
recorded.

400 A General Content Problem — a problem related to the content is detected. It might
be associated with the content that is being recorded.

404 A Conflicting Program Loser - there are other conflicting programs with
overlapping time period, and the current recordTask is superseded by the
conflicting program.

402 A ("nnflinfing Drr\gram Winner there arg gothor nnnflinfing programs with
overlapping time period, and the current recordTask superseded the conflicting
program.

403 A PPV (Pay per View) - the content is PPV and some procedures are needed for
the recordTask to begin.

404 A Content Rescheduled - the originally scheduled content has been preempted.

405-449 N/A Reserved for future Content Error Codes.
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450-499 N/A Reserved for vendor-defined Content Error Codes.

500 and above | N/A Reserved for future new category information extensions.

B.16.1.11 taskState@errorHistory

Namespace: srs Property Data Type: CSV (xsd:int) Multi-Valued: NO

Deablipiiun. Tilb l‘dol“\Sl‘dl‘b‘Lwc’llUlHibl‘Uly pIUpUlly idUIIﬁﬁUb “IU CS‘VI ilbl Ulr CITors lildi
have (at any time) prevented the recordTask from completing successfully. This includes
both past and current recording errors. Multiple errors are listed in order of occurrence
starting with the oldest error and ending with the most recent. An empty list indicates_that
none of the recordTask’s content has yet been prevented from being recorded:" By
definition, this list will always be empty while in the “/DLE” phase. Note that any’ errors
listed in taskState@currentErrors shall also be copied to and persisted in this property.

Default Value: N/A — Output only.
Sort Order: Sequenced Numeric.
Input: N/A.

Output: The current setting.
Allowed Values:

See allowed values for the taskState@currentErrors.invsubclause B.16.1.10 for details.

B.16.1.12 taskState@pendingErrors

Namespace: srs Property Data.Type: CSV (xsd:int) Multi-Valued: NO

Description: The taskState@pendingErpors property identifies the CSV list of errors that
might prevent the recordTask from tompleting successfully at some time in the future
unless resolved. An empty CSV list means that no pending errors have been detected.
The list of errors that the device is able to detect before they actually occur may be
obtained via the GetAllowedValtes() action.

Those devices that are hot able to detect any pending errors before they actually occur
may always return amempty list for the value of this property. In this case, the value
returned by GetAlldwedValues() for this property shall also be an empty list.

If any of thése pending errors actually occur, they shall be added to the
taskState@cuirentErrors list and taskState@errorHistory and removed from this list.
When the{pending errors did not occur, these errors may be persisted to the “DONE”
phase._If{(a device does not persist any pending errors that have not occurred yet, then
the taskState@pendingErrors shall be empty in the “DONE” phase. Otherwise the value
of «this’ property shall be set to the value that this property had immediately prior to
entering the “DONE” phase.

Default Value: N/A — Qutput only
Sort Order: Sequenced Numeric.
Input: N/A.

Output: The current setting.

Allowed Values:
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See allowed values for the taskState@currentErrors in subclause B.16.1.10 for details.

B.16.1.13 taskState@infoList

Namespace: srs Property Data Type: CSV (xsd:int) Multi-Valued: NO

Description: The faskState@infolList property identifies the CSV list of additional
conditions that have been detected but will not block the current recordTask, for example,

contlict winner.

The list of possible information that the device is able to detect may be obtained via the
GetAllowedValues() action.

Devices that are not able to detect any additional information shall always return an
empty list. In this case, the value returned by GetAllowedValues() for this property shall
also be an empty list.

Note: a device can also use additionalStatusinfo to expose information~n)text format.

Default Value: N/A — Output only.
Sort Order: Sequenced Numeric.
Input: N/A.

Output: The current setting.
Allowed Values:

See allowed values for the taskState@currentErrors in subclause B.16.1.10 for details.

B.17 ContentDirectory Service Imported Properties

ContentDirectory service properties_are imported through the cdsReference multi-valued
property. The main reason to import properties (metadata) from ContentDirectory service
objects into a recordSchedule prirecordTask object is to make that object self-contained;
that is: a control point can xtetrieve relevant metadata from the ScheduledRecording
service object without having to first extract the object IDs of external ContentDirectory
service objects and then\retrieve the metadata from these objects via additional actions.
In addition, even whén)the referenced object in the ContentDirectory service is deleted,
its metadata is still preserved within the ScheduledRecording service. It is the
responsibility of (the device to maintain consistency between the actual ContentDirectory
service object’s’metadata and the metadata contained in the corresponding cdsReference
property.

The cdsReference property shall contain a valid (it shall contain all the required
propé€rties as dictated by the DIDL-Lite Schema; also, if dependent properties are
imported, their independent properties shall be imported as well.) and properly escaped
DIDL-Lite XML Document as defined in the ContentDirectory service specification. (Care
needs to be taken to correctly define namespaces.)

The DIDL-Lite XML Document describes a device-dependent (sub)set of imported
properties (metadata) of the ContentDirectory service object that is referenced by the
linked xxxCDSObjectID property. The information contained in the DIDL-Lite XML
Document shall exactly match the DIDL-Lite XML Document that would be returned in the
Result argument of the ContentDirectory::Browse() action with its input arguments set as
follows:
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e ObjectID: The linked xxxCDSObjectID property value.
e BrowseFlag: Set to “BrowseMetaData”.

e Filter: Set to the list of property names that are imported from the ContentDirectory
service by the ScheduledRecording service.

e  Startinglndex: 0.
e RequestedCount: 0.

e SortCriteria: ™", the empty string. ,\

The following example illustrates the possible content of a cdsReference property in }@
context of a recordSchedule object (expressed in XML). b‘

<?xml version="1.0" encoding="UTF-8"?>

/
<srs l(bQ

xmlns="urn:schemas-upnp-org:av:srs" br\

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" (b

xsi:schemalocation=" (ﬁb
urn:schemas-upnp-org:av:srs (b
http://www.upnp.org/schemas/av/srs.xsd"> \Q/

<item id="sched001">
<class>OBJECT.RECORDSCHEDULE.DIRECT. CDSE§c1ass>
<title>My Schedule</title> \\

</item>
</srs>
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The next example illustrates the possible content of two cdsReference property instances
relating to the faskCDSObjectID and recordedCDSObjectID property in the context of a
recordTask object (expressed in XML).

<?xml version="1.0" encoding="UTF-8"?>
<srs
xmlns="urn:schemas-upnp-org:av:srs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation=" /\
urn:schemas-upnp-org:av:srs N
http://www.upnp.org/schemas/av/srs.xsd"> Q
<item i1id="Task001"> b‘.
<class>OBJECT.RECORDTASK</class> '\
<title>My Task</title> (19'
’
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Annex C
(normative)

AV Working Committee Class Definitions

C.1 Class Hierarchy

The ScheduledRecording service exposes a class hierarchy which Is used to type all
objects that can be retrieved from it. Each class is named using a string of the form
described in Annex D.3 below.

For a particular class, some properties are required, others are allowed and some are not
allowed.

A class that is derived from another class shall include all of the member preperties of the
parent class. The definition of a derived class may make some allowed_properties of the
base class required.

Each class definition includes a list of properties. Each property is-expressed in XML as
either an XML Element or an XML Attribute. Some independent properties are multi-
valued for a class, meaning that, in an XML instance of the class, the property may occur
more than once.

This Annex C defines the base class object from whichrall other classes are derived. No
object of this abstract class can be instantiated. From) the object class, two classes are
derived; the object.recordSchedule class and the object.recordTask class.

The abstract object.recordSchedule class, and its two derived abstract classes
object.recordSchedule.direct and object.recordSchedule.query make up the basic
hierarchy from which all other recordSchedule classes are derived. These three classes
can not be instantiated (no object cancexist within the ScheduledRecording service that
has its class property set to “OBJECT.RECORDSCHEDULEFE”,
“OBJECT.RECORDSCHEDULE.DIRECT” or “OBJECT.RECORDSCHEDULE.QUERY”).

The object.recordTask class-is used to type all recordTask objects in the
ScheduledRecording service!  The object.recordTask class has no derived classes
defined yet.

In addition to these classes, a number of classes are derived from the
object.recordSchedute.direct and object.recordSchedule.query classes. Figur below
shows the hierarehy of these classes.
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Figure C.1 — Class hierarchy for the ScheduledRecording service.

Vendors may extend the functionality, provided by the standard.record classes, by adding
vendor-defined properties. Any device that adds a property-whose description matches
one of the AV Working Committee-defined property descriptions shall use the AV Working
Committee-defined property name. In addition, any device that uses a property name
from the ScheduledRecording service specification shall use it with the same semantics
as the AV Working Committee-defined description’ of that property. In order to
accommodate vendor-defined properties, contrel “points shall gracefully ignore any
properties whose names and semantics they do.net understand.

When adding properties, it is recommended{hat vendors create a vendor-defined derived
class with a vendor-defined class name, rather than adding the properties to the existing
standard class without creating a- ¥endor-defined class. This provides a simple
mechanism for control points to determine if a class has been extended by simply
examining the class property valuei.In all cases, vendor-defined classes shall remain fully
compatible with the standard class from which they were derived. In other words, control
points that do not understand.thee specifics of the vendor-defined additions should still be
able to interact with an instance of the vendor-defined derived class object as if it were
an instance of that standard class.

Vendor-defined classes shall always be derived from standard classes that can be
instantiated (the—green-colored boxes in Figur). It is therefore not allowed to derive
vendor-defined”ctasses directly from classes, such as “OBJECT.RECORDSCHEDULE”,
“OBJECT.RECORDSCHEDULE.DIRECT”, and “OBJECT.RECORDSCHEDULE.QUERY".
It is allowed)to derive vendor-defined classes from class “OBJECT.RECORDTASK”.

All standard classes and vendor-defined derived classes supported by a particular
ScheduledRecording service implementation shall be individually listed in the allowed
values of the class property. (This list can be retrieved via the GetAllowedValues() action.)
Implementations are required to support all intermediate classes in a chain of derived

classes Eor nyampln, if an implnmnnfnfinn Qllppner a_vendor-defined class
“OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG.HDTV.LOCAL”, then it shall also
support the “OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG.HDTV’ and

“OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG” classes.

As indicated in Annex D.3, strict naming conventions shall be followed when naming
derived vendor-defined classes. Vendor-defined class names shall be based on one of
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the instantiatable class names in this specification. Therefore, all vendor-defined class
names shall start with one of the string values, defined in Table B.2.

Control points that need to examine class property values, should be prepared to handle
vendor-defined class names. Therefore, control points should never use simple string
matching to determine the actual class of an object. Rather, they should parse the class
name from left to right and determine if there is at least a left substring match with one of
the string values defined in Table B.2. If such a match is found, the remaining characters

in the class name can be examined for potential matches with vendor-defined class
names of which the control point is aware. If no such match is found, the control point
can treat the object as if it were an instance of the most specialized class for which)a
match was found.

c11 Relationships between Classes and Properties

The following tables present a complete overview of all the defined properties and in
which classes these properties are actually used (member properties).

For a particular class, some properties are required, others are allowed and some are not
allowed. Every instance of a class shall have a value for eachisupported required or
allowed member property of that class (see subclause 3.2).

The support level of a member property defines how the member property shall be used
in the arguments of an action when that action is invoked(The support level of a member
property can be different for recordSchedule, recordScheduleParts, and recordTask
usage.

The recordScheduleParts support level for the specified class indicates the use of a
member property when a control point requests to create a recordSchedule. If a member
property is defined as required for recorddScheduleParts usage, an argument of type
A ARG TYPE RecordScheduleParts shall contain that member property and the
ScheduledRecording service shall < support it. If it is defined as allowed, the
ScheduledRecording service may support the member property and a control point may
specify or omit the member property’in a request message even if the member property is
supported by the ScheduledRecording service. Not allowed or unsupported allowed
member properties specified in an argument of type
A ARG TYPE RecordScheduleParts  shall be gracefully ignored by the
ScheduledRecording service. The set of properties that are supported for an argument of
type A ARG TYPERecordScheduleParts can be retrieved by specifying
‘A ARG _TYPE RecordScheduleParts” in the DataTypelD argument when invoking the
GetPropertyList(] yaction. The support level for each of those supported member
properties of each class can be retrieved by invoking the GetAllowedValues() action.

The recordSchedule support level for the specified class indicates the use of a member
propertywhen a control point retrieves a recordSchedule object. If a member property is
defined* as required for recordSchedule usage, an argument of type
A ARG TYPE RecordSchedule shall contain that member property and the
ScheduledRecording service shall support it. allowed supported member properties that
are enumerated in the Filter argument shall also be specified in the argument. If the

chuitillg XML ib IIUt d va“d dUbuIIICIIt, Uthcl a”uvvcd plUpUltiGD aha” bﬂ addcd tU bantC
the smallest valid XML document. If the action does not have a Filter argument (like the
CreateRecordSchedule() action), the action shall return all allowed supported member
properties (as if the Filter argument were set to “*:*”). If a control point does not specify a
supported allowed member property in a request, the ScheduledRecording service shall
add it into the response and provide its default setting. The set of properties that are
supported for an argument of type A ARG TYPE RecordSchedule can be retrieved by
specifying “A_ ARG TYPE RecordSchedule” in the DataTypelD argument when invoking
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the GetPropertyList() action. The support level for each of those supported member
properties of each class can be retrieved by invoking the GetAllowedValues() action.

The recordTask support level for the specified class indicates the use of a member
property when a control point retrieves a recordTask object. If a member property is
defined as required for recordTask  usage, an argument of  type
A ARG TYPE RecordTask shall contain that member property and the
ScheduledRecording service shall support it. allowed supported member properties that

are enumerated in the Filter argument shall also be specified in the argument. If the
resulting XML is not a valid document, other allowed properties shall be added to create
the smallest valid XML document. The set of properties that are supported forcan
argument of type A ARG TYPE RecordTask can be retrieved by specifying
‘A ARG TYPE RecordTask” in the DataTypelD argument when invoking™ the
GetPropertyList() action. The support level for each of those supportedy\member
properties of each class can be retrieved by invoking the GetAllowedValues()action.

Dependent properties are not allowed if their associated independent property does not
exist. They can be required or allowed when the independent property doés exist.

Cc.1.2 recordScheduleParts Properties

The following table indicates the support level (Required,-Allowed, NEHISISNEE or

Undefined) of a property  when used in an argument of  type
A ARG TYPE RecordScheduleParts for each class., The V mark indicates that the
property’s support level is inherited from the parent ¢lass. The coloring still indicates the
support level.

Table C.1 — Class Properties Overview.for recordScheduleParts usage

Required
Allowed
2 o °
Not Allowed .g o ~g g
() Q O ]
Undefined S =l ol & z(|2
Bl = S 2 € 3| &
Inherited =i 2l ol = wfl = N =l =
ol 9| sl 2| 2| © oll S|l £
o o & 3 Bff < gl off o
REEEEREEE R
Property Name =) | | | e A )

Common Properties

Base Properties
@id
title

class

additiohalStatusinfo

cdsReference

cdsReference@link

Priority Properties

priority

priority@orderedValue

desiredPriority

desiredPriority@type
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Required
Allowed
Q|
-~ Q| [
Not Allowed 3 o3 £
() Q O | Q
Undefined S —|o "'5' g 2=
Ol SIS S | o 8l &
Inherited ‘is § S % E a} 5 ‘g ‘g‘
S 2N =l Elf ol 6 Sl off &
QI > 4
Property Name 3 ) O I
Output Control Properties
recordDestination o V| /| V| V|V V|V
recordDestination@mediaType oV Y| Y| Y|V | Y| Y|V
recordDestination@targetURL o\ Y| V| V| V| V| | V]| V|V
recordDestination@preference o Y| V| V| V|V V| V|V
desiredRecordQuality 1/ 4 4 4 I 4 I 4 A
desiredRecordQuality@type
Schedule Only Properties
Content ID Related Properties

scheduledCDSObjectID

scheduledCDSObjectID@link

scheduledChannellD

scheduledChannellD@type

scheduledChannellD@distriNetworkName

scheduledChannellD@distriNetworkID

scheduledStartDateTime

scheduledDuration

scheduledProgramCode

scheduledProgramCode@type

Matching Content Criteria

matchingName

matchingName@typé

matchingName@.subStringMatch

matchinglD

matchiRgtD@type
Matching Qualifying Criteria

matchingChannellD

matchingChannellD@type

matchingChannellD@distriNetworkName

matchingChannellD@distriNetworkID

matchingStartDate TimeRange

matchingDurationRange

matchingRatingLimit
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Required
Allowed
2 o °
Not Allowed .g o ~8 g
() Q O ]
Undefined S ol & z %
9 allo|® Sif s
Inherited (R Wil 2| S ol RRE
of| o O
ofl & T B sl| ol 9
all == Ql] ©! ~| Ol ©
Property Name e A

matchingRatingLimit@type

matchingRatingLimit@equivalentAge

matchingEpisodeType

Content Control Properties

totalDesiredRecordTasks

scheduledStartDate TimeAdjust

scheduledDurationAdjust

activePeriod

durationLimit

durationLimit@effect

channelMigration

timeMigration

allowDuplicates

Storage Related Properties

persistedRecordings

persistedRecordings@/atest

persistedRecordings@preAllocation

persistedRecordings@storedLifetime

Schedule State Properties

scheduleState

scheduleState@currentEreors

abnormalTasksExist

Statistics Properties

currentRecerdTaskCount

totalCr&atedRecordTasks

totalCoémpletedRecordTasks

Task Only Properties

General Properties

recordSchedulelD

recordedCDSObjectID

recordedCDSObjectID@link

Content ID Related Properties

taskCDSObject!D
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Property Name

taskCDSObjectID@link

taskChannellD

taskChannellD@type

taskChannellD@distriNetworkName

taskChannellD@distriNetworklD

taskStartDateTime

taskDuration

taskProgramCode

taskProgramCode@type

recordQuality

recordQuality@type

Matched Content Criteria

matchedName

matchedName@type

matchedID

matchedID@type

Matched Qualifying Criteria

matchedRating

matchedRating@type

matchedRating@equivalentAge

matchedEpisodeType

Content Control Properties

taskStartDate FimeAdjust

taskDurationAdjust

taskDurxationLimit

taskvrationLimit@effect

taskChannelMigration

taskTimeMiqgration

Task State Properties

taskState

taskState@phase

taskState@startDate TimeMet

taskState@endDate TimeMet
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Required
Allowed
2 o .
Not Allowed 3 o3 g
0’ allo S| a
Undefined S o "'5' g 2=
ME R ENE
Inherited IR wfl 2| o N =l =
oll © v|[ » sl €|l
oll & Tl T s|| ©J ©
all S ol © = ol ©
S . . . . | N N
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Required
Allowed
2 o ®
Not Allowed 3 oS g
() allo ] Q
Undefined S ol Yl & 2=
) Sl SIS S |52l e
Inherited of| © ol Bl =
ol @ v|[ »|| o sl €|l
oll & Bl B 5 sl ©f| o
all S Ofl © =i ol ©
S . . . . ! N .

Property Name

taskState@recording

taskState@someBitsRecorded

taskState@someBitsMissing

taskState@firstBitsRecorded

taskState@lastBitsRecorded

taskState@fatalError

taskState@currentErrors

taskState@errorHistory

taskState@pendingErrors

taskState@infolList

C1.3 recordSchedule Properties

The next table indicates the support level (Reéqtiired, Allowed, NSTIEISHEE or L)

of a property when used in an argument of type A ARG _TYPE RecordSchedule for each

class. The YV mark indicates that the propetty’s support level is inherited from the parent
class. The coloring still indicates the support level.

Table C.2 — Class Properties Overview for recordSchedule usage

Required

Allowed

Not Allowed

Undefined

Inherited

.recordSchedule
.programCode

..direct
...cdsNonEPG

...manual
...CdsEPG
...contentName
...contentID

object

..quer

Property Name

CommoQ}Jperties
Baf{"%m;erties

—~3

Neitie

class

additionalStatusinfo 4 4 R4 74 B4 A I I A A

cdsReference ol|o

cdsReference@link

Priority Properties
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Required
Allowed
2 o ©
Not Allowed 3 oS £
(] allo T Q
Undefined S —| oYl & 2| s
(7] oflaf| ol © cll =
R B =1 S| wlf = =~ 9| ©
Inherited SIS el sl el S ol gl s
Q b 1 s e R 2 RS S
. Q] -=! £ 3
aoll all = Ol O ll ©
Property Name ol I A

priority

priority@orderedValue

desiredPriority

desiredPriority@type

Output Control Properties

recordDestination

recordDestination@mediaType

recordDestination@targetURL

recordDestination@preference

desiredrecordQuality

desiredrecordQuality@type

Schedule Only Properties

Content ID Related Properties

scheduledCDSObjectID

scheduledCDSObjectID@link

scheduledChannellD

scheduledChannellD@type

\

scheduledChannellD@distriNetworkitaie

scheduledChanneIlD@distriNetthr)ﬁD

scheduledStartDate Time ® :

scheduledDuration (-p

A
scheduledProgramCode
A4

scheduledPro, ode@type

4
Matchin%@tent Criteria

matchi@me

Name@type

'\ggtchinqName@subStrionatch

matchinglD

matchinglD@type

Matching Qualifying Criteria

matchingChannellD

matchingChannellD@type

matchingChannellD@distriNetworkName
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R | Required
A | Allowed o
Not Allowed % o § °§
o allo S| q
Undefined 3'; 3© ”g-' E S
V| Inherited t;g'g%”;‘,%: ﬂg‘g
Q o=l sl S8l sll |88
Property Name S R R A
matchingChannellD@distriNetwork/D
matchingStartDate TimeRange olo
matchingDurationRange 0|0
matchingRatingLimit ol|lo
matchingRatingLimit@type RIR
matchingRatingLimit@equivalentAge ol|o
matchingEpisodeType ol|o
Content Control Properties /
totalDesiredRecordTasks ofv VY V|
scheduledStartDate TimeAdjust ol VA V||V : Y|V
scheduledDurationAdjust O\ V| /| Y|V X\QA/ Y|
activePeriod (o} el e} o) N %
durationLimit O o) N %
durationLimit@effect R R(V|Y
channelMigration o o) R %
timeMigration o o) R %
allowDuplicates R o) R %
Storage Related Properties \.\(}b
persistedRecordings ’C)\‘ o\ Y| V| V| Y| Y| |¥| V]|V
QersistedRecordings@lat'e\Q&\ : oV Y| Y| vV | Y|V
persistedRecordinqs@\a{pﬁl‘ocaﬁon ol /v X V| | V|V
persistedRecordLQ@;t'oredLifetime ol /v X V| | V|V
Schedule St@‘\poperties
schedule = R\ Y| V| Y| V|| (Y| ¥
sched ate@currentErrors Rlv| ¥ V| V| ¥ || ¥V
i@(\ﬁalTasksExist Rlv| ¥ V| V| V| || ¥V
'\gaistics Properties
currentRecordTaskCount VA IEVA VA VA EYA EVAREVA VA
totalCreatedRecordTasks o\ Y| /| V| Y| V| |V V]|V
totalCompletedRecordTasks o\ Y| /| V| Y| V| |V V]|V
Task Only Properties
General Properties

recordSchedulelD
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Required
Allowed
2 o
Not Allowed 3 o3 g
(] allo T
Undefined S ol 9l & HE
Al SIS S 3| 3
Inherited g 5 o ol 3| S 5 (RS
. ol & || Tl = sl o ©
sl ol = Ol O Q|| ©
Property Name 1 e L O A

recordedCDSObjectID

recordedCDSObjectID@link

Content ID Related Properties

taskCDSObjectID
taskCDSObjectID@Ilink

taskChannellD

taskChannellD@type

taskChannellD@distriNetworkName

taskChannellD@distriNetworkID

taskStartDateTime

taskDuration

taskProgramCode

taskProgramCode@type

recordQuality

recordQuality@type

Matched Content Criteria

matchedName

matchedName@type \.\\b
>

matchedID C)

matched!D@type @ :

Matched Qualifying Criteria
Sl

matchedRatin ’O

matchedRatin e

7
matchedﬁé@@ equivalentAge

match isodeType

C@%t Control Properties

'\??SkStartDate TimeAdjust

taskDurationAdjust

taskDurationLimit

taskDurationLimit@effect

taskChannelMigration

taskTimeMigration

Task State Properties
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Required

Allowed

Not Allowed

Undefined

Inherited

rogramCode

Property Name

object

taskState

taskState@phase

taskState@startDate TimeMet

taskState@endDate TimeMet

taskState@recording

taskState@someBitsRecorded

taskState@someBitsMissing

taskState@firstBitsRecorded

taskState@lastBitsRecorded

taskState@fatalError

taskState@currentErrors

taskState@errorHistory

taskState@pendingErrors

taskState@infolList

C1.4 recordTask Properties

.recordSchedule

..direct
..JcdsEPG

..JlcdsNonEPG

..JcontentName
..JcontentID

The next table indicates the suppotblevel (Required, Allowed, NSTSISHEE or VIEEIEE)
of a property when used in an atgument of type A ARG _TYPE RecordTask. The ¥ mark
indicates that the property’s_support level is inherited from the parent class. The coloring

still indicates the support level.

Table C.3-='Class Properties Overview for recordTask usage

Required

Allowed

Not Allowed

Undefined

Inherited

Property Name

object

.recordTask

Comman Properties

Required

Allowed

Not Allowed

Undefined

Inherited

.recordTask

object

Property Name

cdsReference

Base Properties

@id

title

class

additionalStatusinfo
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Priority Properties

priority

priority@orderedValue

desiredPriorit
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R | Required R | Required
A | Allowed A | Allowed
Not Allowed Not Allowed
x x
Undefined @ Undefined @
=~ =~
V| Inherited 5 T 7| Inherited 5 T
ol 8 9l
Bk B
Property Name ol ™~ Property Name ol =
desiredPriority@type R l/ matchingRatingLimit@type
Output Control Properties matchingRatingLimit@equivalentAge
recordDestination R matchingEpisodeType
recordDestination@mediaType R Content Control Properties
recordDestination@targetURL 0] totalDesiredRecordTasks
recordDestination@preference R scheduledStartDate TimeAdjust
desiredrecordQuality [l % scheduledDurationAdjuSt
desiredrecordQuality@type R|V activePeriod

Schedule Only Properties

durationLimit

Content ID Related Properties

scheduledCDSObjectID

scheduledCDSObjectID@link

scheduledChannellD

scheduledChannellD@type

scheduledChannellD@distriNetworkName

scheduledChannellD@distriNetworkID

scheduledStartDate Time

scheduledDuration

scheduledProgramCode

scheduledProgramCode@type

Matching Content Criteria

matchingName

matchingName @tybe

matchingNante@SsubStringMatch

matchinglD

matemiag/D@type

Matching Qualifying Criteria

matchingChannellD

durationLimit@effect

channélMigration

timeMigration

allowDuplicates

Storage Related Properties

persistedRecordings

persistedRecordings@Iatest

persistedRecordings@preAllocation

persistedRecordings@storedLifetime

Schedule State Properties

scheduleState

scheduleState@currentErrors

abnormalTasksExist

Statistics Properties

currentRecordTaskCount

totalCreatedRecordTasks

totalCompletedRecordTasks

Task Only Properties

General Properties

TTatctmgCarmettDetyoe

matchinChannellD@distriNetworkName

matchingChannellD@distriNetwork/D

matchingStartDate TimeRange

matchingDurationRange

matchingRatingLimit
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rocordSehodulotD

recordedCDSObjectID

recordedCDSObjectID@link

Content ID Related Properties

taskCDSObjectID

taskCDSObjectID@link
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Required
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Allowed

Not Allowed

Undefined

7| Inherited
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By}

Required

>

Allowed

Not Allowed

Undefined

7| Inherited

Property Name

taskChannellD

taskChannellD@type

taskChannellD@distriNetworkName

taskChannellD@distriNetworklD

taskStartDateTime

taskDuration

taskProgramCode

taskProgramCode@type

recordQuality

recordQuality@type

Matched Content Criteria

matchedName

matchedName@type

matchedlD

matchedID@type

Matched Qualifying Criteria

matchedRating

matchedRating@type

matchedRating@equivalentAge

matchedEpisodeType

Content Control Properties

taskStartDate TimeAdjlst

C.2 Class/ Definitions

object

.recordTask

Property Name

taskDurationAdjust

taskDurationLimit

taskDurationLimit@effect

taskChannelMigration

taskTimeMigration

Task State Properties

taskState

taskState@phase

taskState@startPate TimeMet

taskState@endDate TimeMet

taskStdte@recording

tashState@someBitsRecorded

taskState@someBitsMissing

taskState@firstBitsRecorded

taskState@lastBitsRecorded

taskState@fatalError

taskState@currentErrors

taskState@errorHistory

taskState@pendingErrors

taskState@infolList

object

.recordTask

The follewing subclauses define the standard record classes. The support level of the
available properties for each class is also indicated. Vendors may add vendor-dependent
properties to any of the defined classes. An instance of a normative class shall not add
properties, other than the properties already listed for each class definition below. In
other words, a given instance of a record class can only have:

e The properties listed for that class (as per each definiton below).

e The properties that are defined members of the parent class.

e Vendor-defined properties that are using other XML namespace(s).
e ContentDirectory service properties imported with a normative namespace prefix

(see Annex B.17).
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C.3 object Base Class

This is the abstract base class for the entire ScheduledRecording service class hierarchy.
No object of this abstract class can be instantiated. The object class defines properties
that are common to all ScheduledRecording service objects. The table below lists all
standard defined properties (see Annex B for the definition of each property) and
indicates the support level (Réquired, Allowed, NSTIBISNEE or WL in this class for
each property

Table C.4 — object Base Class Properties

Property Name

Base Properties

Property Name

Content Control Properties

@id R totalDesiredRecordTasks
title R scheduledStartDate TimeAdjust
class R scheduledDurationAdjust
additionalStatusinfo activePeriod
cdsReference durationLimit
cdsReference@link durationLimit@effect
Priority Properties channelMigration

— timeMigration
pr{or{tv allowDuplicates
priority@orderedValue
desiredPriority [3) Storage Related Properties
desiredPriority@type R persistedRecgordings
Output Control Properties persistedRecordings@/atest

— persistedRecordings@preAllocation

recordDest{nat{on - persistedRecordings@storedLifetime
recordDestination@mediaType -
recordDestination@targetURL Schedule State Properties
recordDestination@preference scheduleState
desiredRecordQuality (0] scheduleState@currentErrors
desiredRecordQuality@type R abnormalTasksExist

Content ID Related Properties

scheduledChannellD@type

scheduledChannellD@distriNetworkName

scheduledChannellD@distriNetworkID

scheduledStartDateTime

scheduledDuration

scheduledProgramCode

matchingN&me@type

matchingame@subStringMatch

matchingD

matchingChannellD@type

Statistics Properties

scheduledCDSObjectID currentRecordTaskCount
scheduledCDSObjectID@link totalCreatedRecordTasks
scheduledChannellD totalCompletedRecordTasks

Task General Properties

recordSchedulelD

recordedCDSObjectID

recordedCDSObjectID@link

Task Content ID Properties

scheduledProgramGedé@type taskCDSObjectID

Matching Content-Criteria taskCDSObjectID@link

matchingNanie taskChannellD
taskChannellD@type

taskChannellD@distriNetworkName

taskChannellD@distriNetwork|D

matchihgl D@Iype taskStartQateTime
taskDuration

Matching Qualifying Criteria taskProgramCode

matchingChannellD taskProgramCode@type

recordQuality

matchingChannellD@distriNetworkName

matchingChannellD@distriNetwork|D

matchingStartDate TimeRange

matchingRatingLimit@equivalentAge

matchingEpisodeType

200

recordQuality@type

Matched Content Criteria

matchingDurationRange matchedName
matchingRatingLimit ma;cZegﬁ\gzme@type
matchingRatingLimit@type matche

d 4 iy matchedID@type

Matched Qualifying Criteria
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Property Name Property Name
matchedRating taskState@phase
matchedRating@type taskState@startDate TimeMet
matchedRating@equivalentAge taskState@endDate TimeMet
matchedEpisodeType taskState@recording

taskState@someBitsRecorded
“StariDate TimeAd: taskState@someBitsMissing
laskotartDale IimeAdjust taskState@firstBitsRecorded

Content Control Properties

taskDurationAdjust -
Tasrotate@rasibitsiecoraed

taskDurat/:onL/:m/:t 7 taskState@fatalError
taskDurationLimit@effect taskState@currentErrors

:asl;?ﬁan/&glMigraﬁon taskState@errorHistory
ask’imelMigraiion taskState@pendingErrors
Task State Properties taskState@infoList

taskState

C.3.1 object.recordSchedule Class

This is the abstract base class for the ScheduledRecording service record schedules
class hierarchy. No object of this abstract class can be ,instantiated. The
object.recordSchedule class defines properties that are’, common to all
object.recordSchedule list entries. The table below lists all\recordSchedule-related
standard defined properties (recordTask-only properties ane~omitted from the table —
see Annex B for the definition of each property) and indicates the support level (Réquired,
Allowed, NOTINIBNEE or WIEEMEE) in this class for, récordScheduleParts (RSP) and
recordSchedule (RS) usage for each property.

Table C.5 — object.recordSchedule Base Class Properties

o o
n|n nln
Property Name 2|2 Property Name 2|2
Base Properties 5 scheduledStartDate Time
- scheduledDuration
%;—: scheduledProgramCode
_class scheduledProgramCode@type
additionalStatusinfo Matching Content Criteria
cdsReference matchingName
cdsReference@link matchingName@type
Priority Properties matchingName@subStringMatch
DTiOTTY matchinglD
priority@orderedMalue maichinglD@type
desiredPriority
desiredPriority@type o
B Property Name g ‘c’"
Output Control Properties
recoraBestination Matching Qualifying Criteria
recordDestination@mediaType matchingChannellD
reeordDestination@targetURL matchingChannellD@type
récordDestination@preference matchingChannellD@distriNetworkName
desiredRecordQuality matchingChannellD@distriNetworklD
ol H = iw] o) Lita ot talki of tD ot T o Im]
desHetRecore ettty pe metehingStartBateHmeRange
Content ID Related Properties matchingDurationRange
- tchingRatingLimit
scheduled(DSObjectD thzh;ZgR:t;ZgL;Z:’t@type
- -
scheduledCDSObjectID@link - - — ;
scheduledChannellD matchingRatingLimit@equivalentAge
tchingEpi T
scheduledChannellD@type matchingEpisode Type -
scheduledChannellD@distriNetworkName Content Control Properties
scheduledChannellD@distriNetworklD totalDesiredRecordTasks 0|0
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Property Name Property Name

scheduledStartDate TimeAdjust persistedRecordings@preAllocation
scheduledDurationAdjust persistedRecordings@storedLifetime
activePeriod Schedule State Properties

durationLimit
- — scheduleState
durationLimit@effect
- - scheduleState@currentErrors
channelMigration

timelicration

[O[O|RSP
[O[O|RS

[O]|O|RSP
IO[O|RS

abnormalTasksExist

allowDuplicates Statistics Properties

currentRecordTaskCount
totalCreatedRecordTasks
totalCompletedRecordTasks

Storage Related Properties

persistedRecordings
persistedRecordings@latest

[O]lO
[O]lO

C.3.11 object.recordSchedule.direct Class

The object.recordSchedule.direct abstract class is derived from the
object.recordSchedule class. No object of this abstract class can be instantiated.

The main characteristic of the object.recordSchedule.direct\\class is that all the
information that is needed to create associated recordTask instances is contained within
the properties of the recordSchedule. The properties contain sufficient information to
allow the ScheduledRecording service to translate this infofmation into a deterministic set
of recordTask properties. For example, if a ScheduledRecording service implementation
supports the object.recordSchedule.direct.programCode class, the ScheduledRecording
service is able to interpret the scheduledProgiamCode property and derive the
appropriate taskStartDate, taskStartTime, taskDuration, and taskChannellD recordTask
properties from it. The table below lists all standard defined properties (see Annex B for
the definition of each property) and indicates“the support level ( , Allowed, NSt
BIBWEE or WIEEEY) in this class for recordScheduleParts (RSP) and recordSchedule
(RS) usage for each property.

Table C.6 — object.recordSchedule.direct Class Properties

o o
Property Name ‘@ 2 Property Name 2 &’
Base Properties Content ID Related Properties
@id scheduledCDSObjectID
title scheduledCDSObjectiID@link
class scheduledChannellD
additionalStatuslnfe scheduledChannellD@type
cdsReference scheduledChannellD@distriNetworkName
cdsReference@link scheduledChannellD@distriNetworkID
Priority Ptoperties scheduledStartDate Time
orit scheduledDuration
prioritv Sorderedvalue scheduledProgramCode

scheduledProgramCode@type

desiredPriority
desiredPriority@type

Matching Content Criteria

Output Control Properties matchingName

TatCTImTgINametype
matchingName@subStringMatch
matchinglD

matchinglD@type

recordDestination
recordDestination@mediaType
recordDestination@targetURL
recordDestination@preference
desiredRecordQuality
desiredRecordQuality@type
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Property Name % 2 Property Name z &’
Matching Qualifying Criteria c.hann(.a/Miqration

matchingChannellD t/meM/qra?/on

matchingChannellD@type allowDuplicates
matchingChannellD@distriNetworkName Storage Related Properties
matchingChannellD@distriNetwork/D persistedRecordings V]|V
matchingStartDate TimeRange persistedRecordings@latest V|V
matcnimgburationixarndge [persistedRecordings@preAllocation Y|V
matchingRatingLimit persistedRecordings@storedLifetime Y|V
matchingRatingLimit@type "
matchingRatingLimit@equivalentAge Schedule State Properties
matchingEpisodeType scheduleState

Content Control Properties scheduleState@currentErrors
totalDesiredRecordTasks V|V abnormallasksExist

scheduledStartDate TimeAdjust V|V Statistics Properties

scheduledDurationAdjust V|V currentRecordTaskCount

activePeriod totalCreatedRecordTasks v
durationLimit totalCompletedRecordTasks v
durationLimit@effect
Cc.3.1.11 object.recordSchedule.direct.manual Class

The object.recordSchedule.direct.manual class is used “o create recordSchedule
instances for manual scheduling of recordings. The content to be recorded is uniquely
identified by the scheduledChannellD, scheduledStartBateTime, and scheduledDuration
properties.

The table below lists all standard defined properties (see Annex B for the definition of
each property) and indicates the support fevel ( , Allowed, NoTSISWEE or
OIaLeEAilalEYel) in this class for recordScheduleParts (RSP) and recordSchedule (RS) usage

for each property.

Table C.7 — object.recordSchedule.direct.manual Class Properties

o o
Property Name ‘é ‘@ Property Name &’ 2
Base Properties Content ID Related Properties
@id scheduledCDSObject!D
title scheduledCDSObjectiID@link
class scheduledChannellD
additionalStatusInfo scheduledChannellD@type
cdsReference scheduledChannellD@distriNetworkName [O|O
cdsReference@link scheduledChannellD@distriNetworkID 0|0
L R scheduledStartDate Time
Priority Pepprties scheduledDuration
priority. scheduledProgramCode
priodty@®orderedValue scheduledProgramCode@type

desik€dPriority
désiredPriority@type

Matching Content Criteria

matchingName
matchingName@type

Output Control Properties

matchingName@subStringMatch
matchinglD
matchingID@type

recordDestination
recordDestination@mediaType
recordDestination@targetURL
recordDestination@preference
desiredRecordQuality
desiredRecordQuality@type
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Property Name % 2 Property Name 2 &’
Matching Qualifying Criteria channelMigration

- timeMigration
match{nthannellD allowDuplicates
matchingChannellD@type
matchingChannellD@distriNetworkName Storage Related Properties
matchingChannellD@distriNetworklD persistedRecordings Y|V
matchingStartDate TimeRange ersistedRecordings@latest V|V
matchingDurationRange persistedRecordings@preAllocation V|V
matchingRatingLimit persistedRecordings@storedLifetime V|V
matchingRatingLimit@type Schedule State Properties !
matchllngRa?mgL/mlt@eqmvalentAqe scheduleSiate
matchingEpisodeType scheduleState@currentErrors
Content Control Properties abnormal TasksExist
totalDesiredRecordTasks V|V Statistics Properties
scheduledStartQateT/meAd/ust V|V curreniRecordTaskCount
sch'edulquuratlonAd/ust V|V totalCreatedRecordTasks v
activePeriod 0.0 totalCompletedRecordTasks v/

durationLimit
durationLimit@effect

C.3.1.1.2 object.recordSchedule.direct.cdsEPG Class

The object.recordSchedule.direct.cdsEPG class is wused to create recordSchedule
instances for scheduling of recordings, based on lo¢al 'EPG information. The content to
be recorded is uniquely identified by the scheduledCDSObjectID property that shall
reference an EPG item (object.item.epgltem class) in an associated ContentDirectory
service. Most EPG item types currently defined\identify only a single recording event. In
the future, new EPG item types can be defined’that identify multiple recording events.

The required association between a ContentDirectory service and a ScheduledRecording
service is established by having both_services reside within the same UPnP MediaServer
device. See also Annex E and Annex F for further details.

The table below lists all standard defined properties (see Annex B for the definition of
each property) and indicates the support level (h, Allowed, NSTIEISHEE or
BREEMEE) in this class, for. recordScheduleParts (RSP) and recordSchedule (RS) usage
for each property.

Table C.8 — object.recordSchedule.direct.cdsEPG Class Properties

o o
nln nln
PropertyName ole Property Name ole
Bas€ Properties Output Control Properties
@id recordDestination v
title recordDestination@mediaType v
class recordDestination@targetURL V|V
aadariorndarotatusirio recorapestinatiorri@prerererice v
cdsReference desiredRecordQuality V|V
cdsReference@link desiredRecordQuality@type
Priority Properties Content ID Related Properties
priority scheduledCDSObjectID
priority@orderedValue scheduledCDSObjectID@link 0o
desiredPriority scheduledChannellD
desiredPriority@type scheduledChannellD@type
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o o
nln nln
Property Name ole Property Name ole
scheduledChannellD@distriNetworkName Content Control Properties
scheduledChannellD@distriNetworklD -
scheduledStartDate Time totalDesiredRecordTasks V|V
scheduledDuration scheduledStartDate TimeAdjust V|V
scheduledProgramCode scheduledDurationAdjust V|V
scheduledProgramCode@type activePeriod oo
durationLimit (0] ke
Matchin Content Critoria =—l_
i 8 durationLimit@effect QT
matchingName channelMigration 0|0
matchingName@type timeMigration 0|0
matchingName@subStringMatch allowDuplicates
ma;cZ{nq;g n Storage Related Properties i
matchin e
_q = Vf) - — persistedRecordings V]|V
Matching Qualifying Criteria persistedRecordings@latest V| v
matchingChannellD persistedRecordings@preAllocation V]|V
matchingChannellD@type persistedRecordings@storedLifétime V]|V
matchingChannellD@distriNetworkName Schedule State Properties
matchingChannellD@distriNetworklD
- - scheduleState
matchingStartDateTimeRange
- - scheduleState@currentErrors
matchingDurationRange -
- - — abnormalTasksEXxjst,
matchingRatingLimit
matchingRatingLimit@type Statistics Properties
matchingRatingLimit@equivalentAge currentRecordTaskCount
matchingEpisodeType totalCreatedRecordTasks v/
totalConipletedRecord Tasks v

C.3.1.1.3 object.recordSchedule.direct.cdsNonEPG Class

The object.recordSchedule.direct.cdsNonERG class is used to create recordSchedule
instances for scheduling of recordings, foriwhich (only) channel information is available in
a local ContentDirectory database. TheJcontent to be recorded is uniquely identified by
the scheduledStartDateTime, and scheduledDuration properties, supplemented with the
scheduledCDSObjectID property that shall reference a ContentDirectory service object
whose class is not “object.itenliepgltem” or derived from that class. Additionally, the
referenced ContentDirectory-service object shall identify content that will be available for
recording at the time the recording is scheduled to start.

Examples of applicable.ContentDirectory service objects are:

e A User Chahnel object that contains specific channel information.

e An object.that represents an analog A/V input connection to the device.
e An object that represents an IP network program feed.

e An‘object that represents an already existing file.

o ‘Eic.

Thexxequired association between a ContentDirectory service and a ScheduledRecording
service is established by having both services reside within the same UPnP MediaServer
device. See also Annex E and Annex F for further details.

The table below lists all standard defined properties (see Annex B for the definition of
each property) and indicates the support level (h, Allowed, NSTIEISHEE or
BREEMEE) in this class for recordScheduleParts (RSP) and recordSchedule (RS) usage
for each property.
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Table C.9 — object.recordSchedule.direct.cdsNonEPG Class Properties

o o
nln nln
Property Name ole Property Name ole
Base Properties Matching Qualifying Criteria
@id matchingChannellD
title matchingChannellD@type
class matchingChannellD@distriNetworkName
additionalStatusinfo matchingChannellD@distriNetworklD
cdsReference matchingStartDateTimeRange
cdsReference@link | R | matchingDurationRange
Priority Properties . matchingRatingLimit
— matchingRatingLimit@type
priofily matchingRatingLimit@equivalentAge
priority@orderedValue . >
- — matchingEpisodeType
desiredPriority
desiredPriority@type Content Control Properties
Output Control Properties . totalDesiredRecordTasks V|V
— scheduledStartDate TimeAdjist V|V
recordDestination ; - ==
—— - scheduledDurationAdjust V|V
recordDestination@mediaType - - P =
— activePeriod (o] kel
recordDestination@targetURL durationLimit
recgrdDestlnat/on@'preference durationLimit@eflecl
desiredRecordQuality channelMigratioh
desiredRecordQuality@type timeMiqratioh
Content ID Related Properties . allowDuplicates
scheduledCDSObject!D Storage)Related Properties
scheduledCDSObjectiD@link O] porslstedRecordings 71
scheduledChannellD paisistedRecordings@latest V|V
scheduledChannellD@type DersistedRecordings@preAllocation V]V
scheduledChanneIID@dl'strl.NetworkName persistedRecordings@storedLifetime il
scheduledChannellD@distriNetworklD -
scheduledStartDate Time Schedule State Properties
scheduledDuration scheduleState
scheduledProgramCode scheduleState@currentErrors
scheduledProgramCode@type abnormalTasksExist
Matching Content Criteria Statistics Properties
matchl:nqName currentRecordTaskCount
w@twe : totalCreatedRecordTasks v
matchingName@subStringMatch totalCompletedRecordTasks Y

matchinglD
matchingID@type

Cc.3.1.1.4 object.recordSchedule.direct.programCode Class

The objecttécordSchedule.direct.programCode class is used to create recordSchedule
instances)for scheduling of recordings, based on program code information. The content
to be recorded is uniquely identified by the scheduledprogramCode property that contains
a unigue code that can be translated by the ScheduledRecording service into a precise
stari date, start time, duration and channel for the recording event(s). However, most
program code types currently defined identify only a single recording event. In the future,
new program code types can be defined that identify multiple recording events.

The table below lists all standard defined properties (see Annex B for the definition of
each property) and indicates the support level (h, Allowed, or
BREEMEE) in this class for recordScheduleParts (RSP) and recordSchedule (RS) usage
for each property.
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Table C.10 — object.recordSchedule.direct.programCode Class Properties

o o
nln nln
Property Name ole Property Name ole
Base Properties Matching Qualifying Criteria
@id matchingChannellD
title matchingChannellD@type
class matchingChannellD@distriNetworkName
additionalStatusinfo e | matchingChannellD@distriNetworkID
cdsReference | V|N| matchingStartDateTimeRange
cdsReference@link | V|N| matchingDurationRange
Priority Properties .. matchingRatingLimit
Driority matchingRatingLimit@type
— matchingRatingLimit@equivalentAge

priority@orderedyalye matchingEpisodeType
desiredPriority
desiredPriority@type Content Control Properties
Output Control Properties . totalDesiredRecordTasks V|V
—sordDestination scheduledStartDate Time Adjust Y|V

—— - scheduledDurationAdjust V|V
recordDestination@mediaType activePeriod ——
recordDestination@targetURL durationLimit
recordDestination@preference durationLimit@eflecl
desiredRecordQuality channelMigratioh
desiredRecordQuality@type timeMigratioh
Content ID Related Properties . allowDuplicates
scheduledCDSObjectID Storage)Related Properties
scheduledCDSObjectID@Ilink persistedRecordings ‘/ 1/
scheduledChannellD paisistedRecordings@latest V|V
scheduledChannellD@type DersistedRecordings@preAllocation V]V
scheduledChanneIID@dl'strl.NetworkName persistedRecordings@storedLifetime il
scheduledChannellD@distriNetworklD -
scheduledStartDate Time Schedule State Properties
scheduledDuration scheduleState
scheduledProgramCode scheduleState@currentErrors
scheduledProgramCode@type abnormalTasksExist
Matching Content Criteria Statistics Properties
matchl:nqName currentRecordTaskCount
w@twe : totalCreatedRecordTasks v
matchingName@subStringMatch totalCompletedRecordTasks Y/

matchinglD
matchingID@type

C.3.1.2 object.recordSchedule.query Class

The object.recordSchedule.query abstract class is derived from the recordSchedule base
class. No{object of this abstract class can be instantiated.

The/main characteristic of the object.recordSchedule.query class is that the properties of
thesrecordSchedule are used as matching criteria to select items from external sources
(llke EPG databases, side-band metadata streams in digital broadcasts, etc.). After
appropriate searching and matching, the metadata from these external items is used to

populate recordlask instances. This process ensures that the recordlask properties
match the rules set forth in the recordSchedule’s properties (matching criteria).

The table below lists all standard defined properties (see Annex B for the definition of
each property) and indicates the support level (h, Allowed, NSTIEISHEE or
BREEMEE) in this class for recordScheduleParts (RSP) and recordSchedule (RS) usage
for each property.
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Table C.11 — object.recordSchedule.query Class Properties

matchinglD

matchingID@type

C.3.1.21

o
(7} nln
Property Name 4 Property Name ole
Base Properties Matching Qualifying Criteria
@id matchingChannellD
title matchingChannellD@type
class matchingChannellD@distriNetworkName
TguditioratStatusinfo f [StrT
cdsReference matchingStartDate TimeRange
cdsReference@link matchingDurationRange
Priority Properties matchingRatingLimit
riority matchingRatingLimit@type
iority@ matchingRatingLimit@equivalentAge
dgglc;dng(:iet;edValue matchingEpisodeType
desiredPriority@type Content Control Properties
Output Control Properties totalDesiredRecordTasks V|V
cordDestination scheduledStartDate TimeAdjust V|V
h ledDurationAdjust
recordDestination@mediaType :Zﬁi:’i::o:ra lonAdius é/é/
recordDestination@targetURL durationLimit olo
—@;ecqrdgsstma;gn I';)reference durationLimit@effeCt Ei
esireahecoratduality channelMigratiod 0|0
desiredRecordQuality@type timeMigration § §
Content ID Related Properties allowDuplicafés (o] fe]
scheduledCDSObjectID Storage-Related Properties
scheduledCDSObjectID@link persiStedRecordings V|V
Sczezujeggza””exg@t pelsistedRecordings@latest VY|V
scheduiedbhanne ype pelsistedRecordings@preAllocation V|V
SCZeZU;eggza””e;;ggg’,sir’,xeiworﬂ\g’me persistedRecordings@storedLifetime V|V
schedule anne istriNetwor
scheduledStartDate Time Schedule State Properties
scheduledDuration scheduleState
scheduledProgramCode scheduleState@currentErrors
scheduledProgramCode@type abnormalTasksExist
Matching Content Criteria Statistics Properties
matchingName currentRecordTaskCount
matchingName@type totalCreatedRecordTasks v/
matchingName@subStringMatch totalCompletedRecordTasks v

object.recordSchedule.query.contentName Class

The object.fecordSchedule.query.contentName class is used to create recordSchedule
instances ‘for scheduling of recordings, based on program or series name information.
The content to be recorded is determined by matching the value, specified in the
matefiingName property to the names of content items made available to the
ScheduledRecording service by required external resources like access to EPG
databases, access to Service Information side-band data in digital broadcasts, etc. The
matching process can be further restricted by providing a combination of Matching

o | P Leid : s A 4 1 4 T Y la Ll Ay Y N alalid: 1
UAltylirty  OIMciTtada Pruptliuco. Ally TALCTTIAl CUTITTIU 1T oSTidalt TTatulih triuosc  auuttiutial

criteria to be considered a potential candidate for recording.

The table below lists all standard defined properties (see Annex B for the definition of
each property) and indicates the support level (h, Allowed, NSHISISWEE or
in this class for recordScheduleParts (RSP) and recordSchedule (RS) usage
for each property.
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Table C.12 — object.recordSchedule.query.contentName Class Properties

Property Name z ‘@ Property Name z 2
Base Properties Matching Qualifying Criteria
@id matchingChannellD (o] kel
title matchingChannellD@type
class matchingChanneIlD@distriNetworkName 0|0
additionalStatuslInfo matchingChannellD@distriNetworkID [elfe]
cdsReference /] matchingStartDate TimeRange 0|0

@li /T /I matchingDurationRange 0[0f
cd.th-aference l{nk 1 | matchingRatingLimit 6,%
Priority Properties .. matchingRatingLimit@type #
priority matchingRatingLimit@equivalentAge [e]Kel
priority@orderedValue matchingEpisodeType 0|0
desiredPriority Content Control Properties
R e . totalDesiredRecordTasks V|V
Output Control Properties . scheduledStartDate TimeAdjust V|V
recordDestination scheduledDurationAdjust V|V
recordDestination@mediaType activePeriod V|V
recordDestination@targetURL durationLimit V|V
recordDestination@preference durationLimit@effeCt 1/!
desiredRecordQuality channelMigration V]|V
desiredRecordQuality@type timeMigration V]|V
Content ID Related Properties allowDuplicates YV
scheduledCDSObjectID Storage“Related Properties
scheduledCDSObjectID@link persistedRecordings Y|V
scheduledChannellD pérSistedRecordings@latest V|V
scheduledChannellD@type RersistedRecordings@preAllocation V|V
scheduledChannellD@distriNetworkName persistedRecordings@storedLifetime V]|V
scheduledChannellD@distriNetworklD Schedule State Properties
scheduledStartDatetime

= scheduleState
scheduiedBuration scheduleState@currentErrors
scheduledProgramCode ;
abnormalTasksExist
scheduledProgramCode@type
. . Statistics Properties
Matching Content Criteria
- currentRecordTaskCount
Z:igz;ggxzzg@type totalCreatedRecordTasks v
totalCompletedRecordTasks v

matchingName@subStringMatch

matchinglD

matchinglD@type

C.3.1.2.2

object.recordSchedule.query.contentID Class

The objectirécordSchedule.query.contentlD class

is used to create recordSchedule

instances, for scheduling of recordings, based on program or series ID information. The
contentsto be recorded is determined by matching the value, specified in the matching/D
propérty to the IDs of content items made available to the ScheduledRecording service
by“required external resources like access to EPG databases, access Service Information
side-band data in digital broadcasts, etc. The matching process can be further restricted
by providing a combination of Matching Qualifying Criteria properties. Any external

content item shall match those additional criteria 1o be considered a potential candidate
for recording.

The table below lists all standard defined properties (see Annex B for the definition of
each property) and indicates the support level ( , Allowed, NOTISISWEE or
WLl iliEYe]) in this class for both input and output for each property.
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Table C.13 — object.recordSchedule.query.contentID Class Properties

Property Name

RSP
RS

Property Name

RSP
RS

Base Properties

@id

title

class

additionalStatusinfo

cdsReference

cdsReference@link

Priority Properties

priority

priority@orderedValue

desiredPriority

desiredPriority@type

Output Control Properties

<

recordDestination

recordDestination@mediaType

recordDestination@targetURL

recordDestination@preference

desiredRecordQuality

desiredRecordQuality@type

Content ID Related Properties

scheduledCDSObjectID

scheduledCDSObjectID@link
scheduledChannellD

scheduledChannellD@type

scheduledChannellD@distriNetworkName

scheduledChannellD@distriNetworkID

scheduledStartDate Time

scheduledDuration

scheduledProgramCode

scheduledProgramCode@type

Matching Content Criteria

matchingName

matchingName@type

matchingName@sub StringMatch

matchinglD

matchinglD@type

< =< f=]= <]
<]

= J=_

<]

Matching Qualifying Criteria

matchingChannellD

matchingChannellD@type

matchingChannellD@distriNetwork|D

matchingStartDate TimeRange

matchingDurationRange

matchingRatingLimit

matchingRatingLimit@type

matchingRatingLimit@equivalentAge

ojo
G

matchingEpisodeType

[O]O
[O]O

Content Control Properties

totalDesiredRecordTasks

scheduledStartDate TimeAdjust

scheduledDurationAdjust

activePeriod

durationLimit

durationLimit@effect

channelMigration

timeMigratien.

allowDdplicates

= = === === ]=
== K.K = ===

Storage Related Properties

persistedRecordings

persistedRecordings@latest

persistedRecordings@preAllocation

persistedRecordings@storedLifetime

= == |=_

< ===

Schedule State Properties

scheduleState

scheduleState@currentErrors

abnormalTasksExist

Statistics Properties

currentRecordTaskCount

totalCreatedRecordTasks

totalCompletedRecordTasks

< J=_
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C.3.2 object.recordTask Class

This is the base class for the ScheduledRecording service record task class hierarchy.
Currently, this is the only class defined in this hierarchy. All recordTask objects in the
ScheduledRecording service are members of this class. The object.recordTask class
defines properties that are common to all recordTask list entries.

A recordTask object represents an actual recording occurrence. More sophisticated
ScheduledRecording service implementations may implement allowed actions that allowca
control point to manipulate individual recordTask instances. For example, the allowed
DisableRecordTask() action can be used to selectively disable (that is: recording\task
suspended and any actual recording shall not occur) one or more recordTask instances,
spawned from the same recordSchedule if not all recordings are desired.

A recordTask should be created by the ScheduledRecording service @s*soon as all
necessary information (like EPG data) becomes available. It should-be~“maintained at
least until the recordTask has finished. It is recommended to maintain all completed
recordTask instances for a reasonable time or until space is needed'so that control points
can retrieve recordTask state information after the recording has finished.

One or more recordTask instances can be created per recordSchedule. Some
recordSchedule instances may not have a recordTask because they have not scheduled
any recordings yet.

The list of the recordTask instances can be obtdined using the BrowseRecordTasks()
action. A recordTask can be disabled using the DisableRecordTask() action.

Note that a recordTask is not created by _a<control point directly; therefore, the input
support level below indicates [SHIBIBMEE for all properties.

The table below lists all recordTask-related standard defined properties (recordSchedule-
only properties are omitted from the table — see Annex B for the definition of each

property) and indicates the support’level (Reéquifed, Allowed, NSTISISHEE or ([T
in this class for recordTask (RT),usage for each property.
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Table C.14 — object.recordTask Base Class Properties

Property Name E Property Name E
Base Properties Matched Content Criteria

@id matchedName (¢}
title matchedName@type

class matchedID |0}
dUUiliUIIdI\)ldlublIIIU U "'”ch“d! ‘V’“’

cdsReference O Matched Qualifying Criteria
cdsReference@link e [e)
Priority Properties matchedRating@type !
priority matchedRating@equivalentAge (0]
priority@orderedValue 0 matchedEpisodeType %
desiredPriority v Content Control Properties f]/
desiredPriority@type taskStartDate TimeAdjust t\'\ (0]
Output Control Properties . taskDurationAdjust Vv |o
recordDestination taskDurationLimit a = o
recordDestination@mediaType taskDurationL imit@effegt v [B]
recordDestination@targetURL |0} taskChannelMigration ) ]
recordDestination@preference taskT/meM/qrat/on\\\\(/ 0]
desiredRecordQuality Task State Prg@\es
desiredRecordQuality@type taskState ~") l
General Properties . taskState ase

recordSchedulelD taskState tartDateTlmeMet O
recordedCDSObjectiD o) ﬁggﬁ%x;mmm [
recordedCDSObjectID@link (0] SkState@someBitsRecorded

Content ID Related Properties

taskCDSObject!D O } taskState@firstBitsRecorded o
taskCDSObjectID@Ilink (0] taskState@lastBitsRecorded (e]
taskChannellD taskState@fatalError
taskChannellD@type taskState@currentErrors
taskChannellD@distriNetworkNam |O taskState@errorHistory

e taskState@pendingErrors
taskChannellD@distriNetworkID (0] taskState@infol ist

taskStartDateTime

taskDuration N

taskProgramCode (o]

taskProgramCode@type L

recordQuality o\

recordQuality@type ([@X
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Annex D
(normative)

EBNF Syntax Definitions

Annex D defines the syntax used for some of the properties and classes described in this
document. The syntax is formally defined using EBNF as described in subclause 4.1.3.

DT Priority Syntax

Note that due to possible future extensions, unknown value inputs shall be gracefully ignored.
In this case, the semantics of the “DEFAULT” value shall be applied.

priority-value ::=

standard-value
level HINES
number =
extended-value ::=
level-hi =
level-low =
object-id

D.2 Date&time Syntax

sched-start 1=

start-range =
date-time-range

duration HHES
duration-long :q=
duration-any =
duration-adj =
duration-range ::=

date-time =
day-ofsyr-time ::=
naméd=day-time ::=

T~dabeled-time ::=
Eime =
zone 1=
month-day 1=

standard-value|

extended-value (* extended-value 0s only
applicable if priority@orderedValue is
supported *)

level | '"DEFAULT'

('"L' number)

(* integer (n>0) *)

'"HIGHEST'| 'LOWEST'|level-hij\hevel-low|object-id
level ' HI'

level ' LOW'

(* @id value *)

date-time |

day-of-yr-time |

named-day-time |

T-labeled-time |

'NOW'

(date-time| "PAST' | "NOW"') v/ (date-
timeJMINFINITY')

L date-time '/' date-time

P' [n 'D'] time

duration| 'INFINITY'
duration|'"INFINITY'| ''ANY'
("+'"|'=") duration
duration '/' duration-long

yyyy '-'" mm '-' dd T-labeled-time
mm '-' dd T-labeled-time
named-day T-labeled-time

'T' time [zone]

HH ':'" MM ':' SS
lle((l+'|l_l) HH l:l MM)
mm_ '-' dd

named-day tr=

n o=
YYYY B
mm =
dd 1=

HH P =
MM :
SS =

'MON' | 'TUE' | '"WED' | '"THU' | '"FRI'|"SAT' | 'SUN" |

'"MON-FRI'| "MON-SAT'

1*DIGIT (* non-negative integer *)

4DIGIT (* 0001-9999 =*)

2DIGIT (* 01-12 *)

2DIGIT (* 01-28, 01-29, 01-30, 01-31
based on month/year *)

2DIGIT (* 00-23 *)

2DIGIT (* 00-59 *)

2DIGIT (* 00-59 *)
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D.3 Class Name Syntax

className = 'OBJECT.' (sName|tName)

sName = 'RECORDSCHEDULE.' (dName|gName)

tName = 'RECORDTASK' ('.' shortName) *

dName = 'DIRECT.' directName ('.' shortName) *

gName = 'QUERY.' queryName ('.' shortName)*

directName = 'MANUAL' | 'CDSEPG' | 'CDSNONEPG' | 'PROGRAMCODE"'

queryName = 'CONTENTNAME' | 'CONTENTID'

shortName = (* valid XML 1.0 name, excluding the charactergs
vt (UTF-8 code 0x2EN)

and
':'" (UTF-8 code 0x3A) *)
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