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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 4-14: Audio Video Device Control Protocol -
Level 2 — Scheduled Recording Service
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ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) fornj
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participa
the development of International Standards. Their preparation is entrusted to technical committees; anyyISO
IEC member body interested in the subject dealt with may participate in this preparatory work.. Internati
governmental and non-governmental organizations liaising with ISO and IEC also participate in this preparatid

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JT]
Draft International Standards adopted by the joint technical committee are circulated to natighal bodies for vo
Publication as an International Standard requires approval by at least 75 % of the natiopalbodies casting a v

The formal decisions or agreements of IEC and ISO on technical matters expréss,“as nearly as possiblg,

international consensus of opinion on the relevant subjects since each technical committee has represents
from all interested IEC and ISO member bodies.

IEC, ISO and ISO/IEC publications have the form of recommendations( for'international use and are acce
by IEC and ISO member bodies in that sense. While all reasonable efforts are made to ensure that
technical content of IEC, ISO and ISO/IEC publications is accurate, [EC or ISO cannot be held responsiblg
the way in which they are used or for any misinterpretation by any“end user.

In order to promote international uniformity, IEC and ISO{ member bodies undertake to apply IEC, ISO
ISO/IEC publications transparently to the maximum extefit’ possible in their national and regional publicati
Any divergence between any ISO/IEC publication and the corresponding national or regional publicd
should be clearly indicated in the latter.

ISO and IEC provide no marking procedure to‘ifdicate their approval and cannot be rendered responsibl{
any equipment declared to be in conformity withvan ISO/IEC publication.

All users should ensure that they have thedatest edition of this publication.

No liability shall attach to IEC or IS@'or its directors, employees, servants or agents including individual exyg
and members of their technical eommittees and IEC or ISO member bodies for any personal injury, proj
damage or other damage of any‘nature whatsoever, whether direct or indirect, or for costs (including legal f]
and expenses arising out of the'publication of, use of, or reliance upon, this ISO/IEC publication or any other
ISO or ISO/IEC publications.

Attention is drawn to~the normative references cited in this publication. Use of the referenced publicatio
indispensable for the-eorrect application of this publication.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subje]
patent rights 4SO and IEC shall not be held responsible for identifying any or all such patent rights.

rnational Standard ISO/IEC 29341-4-14 was prepared by UPnP Forum Stee
mittee!, was adopted, under the fast track procedure, by subcommittee
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Information technology.

1:

This International Standard replaces ISO/IEC 29341-4-14, first edition, published in 2008, and
constitutes a technical revision.

The list of all currently available parts of the ISO/IEC 29341 series, under the general title
Information technology — UPnP device architecture, can be found on the IEC web site.

This International Standard has been approved by vote of the member bodies, and the voting
results may be obtained from the address given on the second title page.

1 UPnP Forum Steering committee, UPnP Forum, 3855 SW 153" Drive, Beaverton, Oregon 97006 USA. See also
“Introduction”.
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that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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1 Overview and Scope

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

1.1 Introduction

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
notimititsetftobroadeast comtent—This service type enattes thefottowimgfumctions:

e [Create a recordSchedule so that it is added to the list of recordSchedule instanc€s. Epch
recordSchedule describes user-level recording instructions for the ScheduledRecording
service.

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

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

e [Browse a list of recordTask instances, stored by the ScheduledRecording service. The
ScheduledRecording service may create zero or more recordTask instances for epch
recordSchedule. A recordTask represents a discrete . ‘recording operation off a
recordSchedule.

e |[Enable or disable individual recordTask instances.

e [Enable or disable a recordSchedule.

¢ |Receive notifications indicating change of recordSchedule or recordTask list.

The ScheduledRecording service does not require a dependency on any UPnP services other
thah a co-located ContentDirectory service, which provides the following functions:

e [A ContentDirectory service provides ehannel line-up to allow users to find recorddble
channels. A control point may usethis metadata when creating a recordSchedule on a
ScheduledRecording service.

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

e [Contents recorded. by the ScheduledRecording service may be exposed by a
ContentDirectory-service.

The architectural” relationship among the different concepts, defined by [the
ScheduledReeording service can be summarized as follows: A ScheduledRecording seryice
owns a flat\\(that is: non-nested) list of recordSchedule instances, meaning that [the
ScheduledRecording service may create, destroy, or change recordSchedule instanceg. A
recprdSchedule represents user-level instructions to perform recording operations. Generglly,
a user_constructs his instructions to a ScheduledRecording service via a control point {hat
invokes—OPmP—actions that—affect the tist—of TecordScheduie nstances, T ait—Ttases, the
ScheduledRecording service MUST be able to describe discrete recording operations for a
recordSchedule through a list of associated recordTask instances. A recordTask 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:

e Implementations where the ScheduledRecording service and its associated
ContentDirectory service are not co-located in the same device.
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1.2 Notation

e In this document, features are described as Required, Recommended, or Optional as
follows:

The keywords “MUST,” “MUST NOT,” “REQUIRED,” “SHALL,” “SHALL NOT,” “SHOULD,”
“SHOULD NOT,” “RECOMMENDED,” “MAY,” and “OPTIONAL" in this specification are to
be interpreted as described in [RFC 2119].

In addition, the following keywords are used in this specification:

PROHIBITED — The definition or behavior is prohibited by this specification. Opposite of
REQUIRED.

CONDITIONALLY REQUIRED — The definition or behavior depends on a condition. "if [the
specified condition is met, then the definition or behavior is REQUIRED, otherwise it is
PROHIBITED.

CONDITIONALLY OPTIONAL - The definition or behavior depends on a condition. If [the
specified condition is met, then the definition or behavior is OPTIONAL>Otherwise it is
PROHIBITED.

These keywords are thus capitalized when used to unambiguously,specify requiremgnts
over protocol and application features and behavior that affect‘the interoperability and
security of implementations. When these words are not capitalized, they are meant in
their natural-language sense.

e [Strings that are to be taken literally are enclosed in “double-quotes”.
e [Words that are emphasized are printed in italic.

e |[Keywords that are defined by the UPnP AV Working Committee are printed using [the
forum character style.

e [Keywords that are defined by the UPnP Device Architecture specification are prirted
using the arch character style [DEVICE].

e [A double colon delimiter, “:”, 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()::Argumeént,
parentProperty::childProperty.

1.2{1 Data Types

This specification uses data type definitions from two different sources. The UPnP Deyice
Arghitecture defined data-types are used to define state variable and action argument data
types [DEVICE]. ThesXML Schema namespace is used to define property data types [YML
SCHEMA-2].

Forn UPnP Device Architecture defined boolean data types, it is strongly RECOMMENDEID to
usgd the wvalue “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 MUST| be
acdepted. Nevertheless, it is strongly RECOMMENDED that all boolean state variables and

outhutarguments-be represented-as 0" apd“1”

For XML Schema 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 properties, the values
“false”, “true” may also be encountered and MUST be accepted. Nevertheless, it is strongly

RECOMMENDED that all Boolean properties be represented as “0” and “1”.

1.2.2 Strings Embedded in Other Strings

Some string variables and arguments described in this document contain substrings that
MUST 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
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(CSV) lists (see Clause 1.3.1, “Comma Separated Value (CSV) Lists”) and property values in
search criteria strings. Escaping conventions use the backslash character, “\" (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
property value

property value

1.2|3 Extended Backus-Naur Form

Extended Backus-Naur Form is used in this document for a fopmal” syntax descriptiorn

cerfain constructs. The usage here is according to the reference {EBNF].

1.2|13.1 Typographic conventions for EBNF

2) not escaped in search strings when it appears as the start or end delimiter d

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

t

he

of

Nom-terminal symbols are unquoted sequences of characters from the set of English upper

w on

and lower case letters, the digits “0” through “9”, andthe hyphen (“-"). Character sequen
betiveen "single quotes” are terminal strings¢and MUST appear literally in valid strin
Character sequences between (*comment delimiters*) are English language definiti
or supplementary explanations of their associated symbols. White space in the EBNF is u
to §eparate elements of the EBNF, not to represent white space in valid strings. White sp
usdge in valid strings is described explicithy:in the EBNF. Finally, the EBNF uses the follow

opgrators:

Table 1-1 — EBNF Operators

Operator Semantics

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

| alternative separator — separates sequences on the right that are independently allowed
definitigns for the non-terminal on the left.

* nul/Krepetition — means the expression to its left MAY occur zero or more times.

+ non-null repetition — means the expression to its left MUST occur at least once and MAY
occur more times.

L1 optional — the expression between the brackets is optional.

5

grouping — groups tne expressiorns Detweern the parentneses.

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

1.3 Derived Data Types

ces

gs.
bns

ed

ace

ng

This clause 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 applies to both string data

types.
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1.31 Comma Separated Value (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
[DEVICE], 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 (values of
different types are allowed). 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 denoted by CSV (x), where x is the type of the

ind

der

nurmber of values in the heterogeneous list is too large to show each type individually, 1

var
add

corresponding types. The data type of a repeated subsequence list is string or xsd:string

der
sul

oted by CSV (X, y, z), where x, y and z are the types of the individual values. If

able type is represented as CSV (heterogeneous), and the variable description)iaclu
itional information as to the expected sequence of values appearing in the_ list-and t

oted by CSV ({x, vy, z}), where x, y and z are the types of the individual values in
sequence and the subsequence MAY be repeated zero or more times.

A list is represented as a string type (for state variables and “action arguments
xsd:string type (for properties).
Commas separate values within a list.

Integer values are represented in CSVs with the same_syntax as the integer data t
specified in [DEVICE] (that is: optional leading sign, aptional leading zeroes, numeric
ASCII)

Boolean values are represented in state variablé and action argument CSVs as either
for false or “1” for true. These values are .a“subset of the defined boolean data t

Boolean values are represented in propérty CSVs as either “0” for false or “1” for ti
These values are a subset of the défined Boolean data type values specified in [X
SCHEMA-2]: 0, false, 1, true.

Escaping conventions for the ecamma and backslash characters are defined in Cla
1.2.2, “Strings Embedded in Qther Strings”.

White space before, after,(Or interior to any numeric data type is not allowed.

White space before, after, or interior to any other data type is part of the value.

Table 1-2 — CSV Examples

vidual values. The data type of a heterogeneous list is also string or xsd:string and

the
hat
Hes
neir
and
the

or
ype
US-

“0”
ype

ue.
ML

Lise

Type refinement af Value Comments
string

CSV (string) 'or “+artist,-date” List of 2 property sort

CS\ (xsd.string) criteria.

CSV\ (iqr),or “1,-5,006,0,+7" List of 5 integers.

CS\_(xsd:integer)

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

CSV (xsd:Boolean)

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 with leading

xsd:string, blanks”

xsd:unsignedShort)

CSV (i4) or “3, 4" lllegal CSV. White space

CSV (xsd:int) is not allowed as part of

an integer value.

CSV (string) or List of 3 empty string
CSV (xsd:string) values
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Type refinement of Value Comments
string
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
)\Du‘.ullbigllcu‘oilull.

1.4) Management of XML Namespaces in Standardized DCPs

UPhP specifications make extensive use of XML namespaces. This allows separate DCPs,
and even separate components of an individual DCP, to be designed independently and ptill
avqgid name collisions when they share XML documents. Every name in an XML document
belpngs to exactly one namespace. In documents, XML names appear in_one of two forms:
quglified or unqualified. An unqualified name (or no-colon-name) cantains no colon (")
chdracters. An unqualified name belongs to the document’s defaultthamespace. A qualified
narme 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-colofisname after the colon is|the
quglified name’s “local” name (meaning local to the namespace. identified by the namesppce
prefix). Similarly, the unqualified name is a local name in the-default namespace.

The formal name of a namespace is a URI. The namespace prefix used in an XML document
is rjot the name of the namespace. The namespace{name is, or should be, globally unique. It
hag a single definition that is accessible to anyoné/who uses the namespace. It has the sgme
mepning anywhere that it is used, both inside and outside XML documents. The namespfce
prefix, however, in formal XML usage, is defined only in an XML document. It must be locplly
uniue to the document. Any valid XML .ng-colon-name may be used. And, in formal YML
usdge, no two XML documents are ever, required to use the same namespace prefix to re¢fer
to the same namespace. The creationsand use of the namespace prefix was standardized by
the] W3C XML Committee in [XML-NMSP] strictly as a convenient local shorthand
replacement for the full URI namg(of a namespace in individual documents.

All JAV object properties are-represented in XML by element and attribute names, therefore,
all property names belong'te an XML namespace.

Forl the same reason that namespace prefixes are convenient in XML documents, if is
corvenient in specification text to refer to namespaces using a namespace prefix. Therefore,
thig 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 propert|es.
This expansion of scope does not supercede XML rules for usage in documents, it gnly
augments and complements them in important contexts that are out-of-scope for the YML
speeiications—er—example—acton—arguments—which—referto—cbS—propertiess—sueh—asthe
SearchCriteria argument of the Search() action or the Filter argument of the Browse() action,
MUST use the predefined namespace prefixes when referring to CDS properties (“upnp:”,

“dc:”, etc).

All of the namespaces used in this specification are listed in the Tables “Namespace
Definitions” and “Schema-related Information”. For each such namespace, Table 1-3,
“Namespace Definitions” 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 conjunction with other UPnP specifications to
construct a complete system of devices and services. For example, since the Scheduled
Recording Service depends on and refers to the Content Directory Service, the predefined
“srs:” namespace prefix is included. The individual specifications in such collections all use
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the same standard prefix. The standard prefixes are also used in Table 1-4, “Schema-related
Information”, to cross-reference additional namespace information. This second table
includes each namespace’s valid XML document 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 1.6, “References” for its associated schema.

The normative definitions for these namespaces are the documents referenced in Table 1-3.
The schemas are designed to support 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

resph—the—sehemas—wil—valdatemany>ME—decuments—thatarerotvalid—aceording—teqthe
spqcifications.
The Working Committee expects to continue refining these schemas after specification
relgase to reduce the number of documents that are validated by the schemas while violafing
the| specifications, but the schemas will still be informative, supporting documents. Sgme
schemas might become normative in future versions of the specifications.
Table 1-3 — Namespace Definitions
Stajndar Normative
d Npme- Definition
splace Document
Prefix Namespace Name Namespace Description Reference
AV Working Committee defined namespaces , O\
av urn:schemas-upnp-org:av:av Common data‘types for use in AV |[AV-XSD]
schemas
avs urn:schemas-upnp-org:av:avs Commonnstructures for use in AV | [AVS-XSD]
schemas
avd urn:schemas-upnp-org:av:avdt Datastructure Template [AVDT]
avt-pvent |urn:schemas-upnp-org:metadata-1- Evented LastChange state [AVT]
O/AVT/ variable for AVTransport
cds urn:schemas-upnp-org:av:.cds-event Evented LastChange state [CDS]
event variable for ContentDirectory
didl{lite urn:schemas-upnp-org:metadata-1- Structure and metadata for [CDS]
0/DIDL-Lite/ ContentDirectory
rcs-pvent | urn:schemas-upnp-org:metadata-1- Evented LastChange state [RCS]
0/RCS/ variable for RenderingControl
Ssrs urn:schemas-upnp-org:av:srs Metadata and structure for [SRS]
ScheduledRecording
srs-pvent | urn:schemas-upnp-org:av:srs-event Evented LastChange state [SRS]
variable for ScheduledRecording
upnp urn:schemas-upnp-org:metadata-1- Metadata for ContentDirectory [CDS]
O/upnp/
W .
EXt Illﬂ::y dcflllcd IIGIIICD’JQ\.’CD
dc http://purl.org/dc/elements/1.1/ Dublin Core [DC-TERMS]
xsd http://www.w3.0rg/2001/XMLSchema | XML Schema Language 1.0 [XML SCHEMA-1]
[XML SCHEMA-2]
XSi http://www.w3.0rg/2001/XMLSchema- | XML Schema Instance Document |Clauses 2.6 & 3.2.7
instance schema of [XML SCHEMA-
1]
xml http://www.w3.0rg/XML/1998/namespa | The “xml:” Namespace [XML-NS]
ce



https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

- 14 -

Table 1-4 — Schema-related Information

29341-4-14 © ISO/IEC:2011(E)

Standar
d Name- Relative URI and
space File Name &
Prefix e Form 1, Form 2, Form3 Valid Root Element(s) Schema Reference

AV Working Committee Defined Namespaces

av av-vn-yyyymmdd.xsd n/a [AV-XSD]
av-vn.xsd
av.xsd

avs avs-vn-yyyymmdd.xsd <Capabilities> [AVS-XSD]
avs-vn.xsd <Features>
avs.xsd <stateVariableValuePairs>

avdt avdt-vn-yyyymmdd.xsd <AVDT> [AVDT]
avdt-vn.xsd
avdt.xsd

avt-event | avt-event-vn-yyyymmdd.xsd <Event> [AVT-EVENT-XSD]
avt-event-vn.xsd
avt-event.xsd

cds cds-event-vn-yyyymmdd.xsd <StateEvent> [CDS-EVENT-XSD]

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

didl{lite |didI-lite-vn-yyyymmdd.xsd <DIDL-Lite> [DIDL-LITE-XSD]
didl-lite-vn.xsd
didl-lite.xsd

rcs-gvent | rcs-event-vn-yyyymmdd.xsd <Event> [RCS-EVENT-XSD]
rcs-event-vn.xsd
rcs-event.xsd

Srs srs-vn-yyyymmdd.xsd <srs> [SRS-XSD]
srs-vn.xsd
srs.xsd

srs-gvent | srs-event-vn-yyyymmdd.xsd <StateEvent> [SRS-EVENT-XSD]
srs-event-vin.xsd
srs-eventixsd

upnp upnpsvn-yyyymmdd.xsd n/a [UPNP-XSD]
upnp-vn.xsd
upnp.xsd

Externglly Defined Namespaces

dc Absolute URL: http://dublincore.org/schemas/xmls/simpledc20021212.xsd |[DC-XSD]

xsd n/a <schema> [XMLSCHEMA-

XSD]

Xsi n/a n/a

xml n/a [XML-XSD]

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

1.4

A

Namespace Prefix Requirements

There are 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
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MUST use the standard namespace prefixes as declared in Table 1-3. In order to properly
process the XML documents described herein, control points and devices MUST use
namespace-aware XML processors [XML-NMSP] for both reading and writing. As allowed by
[XML-NMSP], 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 MUST be able to correctly
process any valid XML instance document, even when it uses a non-standard prefix for
ordinary XML names. However, it is strongly RECOMMENDED that all devices use these
standard prefixes for all instance documents to avoid confusion on the part of both human
and machine readers. These standard prefixes are used in all descriptive text and all XML
examples in this and related UPnP specifications. Also, each individual specification may
asqume 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|1-5,
“Dgfault Namespaces for the AV Specifications”.

Nofe: all UPnP AV schemas declare attributes to be “unqualified”, so namespace prefixes [are
neyer used with AV Working Committee defined attribute names.

Table 1-5 — Default Namespaces for the AV Spécifications

AV Specification Name Default-Namespace Prefix

AVTransport avt-event

ConnectionManager n/a

ConfentDirectory didl-lite

MediaRenderer n/a

MediaServer n/a

RenderingControl rcs-event

ScheduledRecording Srs

1.4|2 Namespace Names, Namespace Versioning and Schema Versioning

The UPnP AV service specifications define several data structures (such as state varialjles
and action arguments) whosg format is an XML instance document that must comply with pne
or more specific XML namespaces. Each namespace is uniquely identified by an assighed
narmmespace name. The-namespaces that are defined by the AV Working Committee MUST| be
named by a URN,-See Table 1-3, “Namespace Definitions” for a current list of namesphce
names. Additignally, each namespace corresponds to an XML schema document that
provides a machine-readable representation of the associated namespace to engdble
autpmated wyalidation of the XML (state variable or action parameter) instance documents.

Withipr ‘an XML schema and XML instance document, the name of each corresponding
namespace appears as the value of an xmIns attribute within the root element. Each xmfns
attribute also includes a namespace prefix that is associated with that namespace in order to
disambiguate (a.k.a. qualify) element and attribute names that are defined within different
namespaces. The schemas that correspond to the listed namespaces are identified by URI
values that are listed in the schemaLocation attribute also within the root element. (See
Clause 1.4.3, “Namespace Usage Examples”)

In order to enable both forward and backward compatibility, namespace names are
permanently assigned and MUST NOT change even when a new version of a specification
changes the definition of a namespace. However, all changes to a namespace definition
MUST be backward-compatible. In other words, the updated definition of a namespace
MUST NOT invalidate any XML documents that comply with an earlier definition of that same
namespace. This means, for example, that a namespace MUST NOT be changed so that a
new element or attribute is required. Although namespace names MUST NOT change,
namespaces still have version numbers that reflect a specific set of definitional changes.
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Each time the definition of a namespace is changed, the namespace’s version number is
incremented by one.

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

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

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

e [ver corresponds to the version number of the namespace that isyrépresented by [the
schema.

e |yyyymmdd is the year, month and day (in the Gregorian calerddar) that this schema Was
released.

Table 1-4, “Schema-related Information” identifies theCURI formats for each of [the
narpespaces that are currently defined by the UPnP AV Working Committee.

As [an example, the original schema URI for the “rCs*event” namespace (that was releaged
with the original publication of the UPnP AV setyvice specifications in the year 2002) Was
“htfp://www.upnp.org/schemas/av/rcs-event-v1-20020625.xsd”. When the UPnP AV seryice
spqcifications were subsequently updated in the year 2006, the URI for the updated vergion
of | the “rcs-event” namespace was\¥ “http://www.upnp.org/schemas/av/rcs-eventiv2-
20060531.xsd”. However, 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
vergion field for the “srs-event” schema is “v1” since it was first version of that namesppce
whereas the version field for the ‘res-event” schema is “v2” since it was the second version of
thaf namespace.

In jpddition to the dated ‘schema URIs that are associated with each namespace, efch
narmpepace also has a set of undated schema URIs. These undated schema URIs have fwo
distinct formats withrslightly different meanings:

Form 2: “http://waww.upnp.org/schemas/av/” schema-root-name “-v” ver
where verds described above.
Form 3: *http://www.upnp.org/schemas/av/” schema-root-name

Form 2of the undated schema URI is always linked to the most recent release of the schgma
thatTepresemts e Version of e namespace ndicated by Ver. For exampie, the undated URI
“...lavircs-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 *“.../av/rcs-event-v2-20060531.xsd".
Furthermore, if the schema for version 2 of the “rcs-event” nhamespace 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 automatically 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 “.../av/rcs-event.xsd” was linked to
the schema that is otherwise known as “.../av/rcs-event-v1-20020625.xsd”. However, on May
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31, 2006 (20060531), that same undated schema URI was linked to the schema tha
otherwise known as “.../av/rcs-event-v2-20060531.xsd".

tis

When referencing a schema URI within an XML instance document or a referencing XML

schema document, the following usage rules apply:

¢ All instance documents, whether generated by a service or a control point, MUST use

Form 3.

e All UPnP AV published schemas that reference other UPnP AV schemas MUST also use

Form 3.

Within an XML instance document, the definition for the schemalLocation attributecor
from the XML Schema namespace “http://www.w3.0rg/2002/XMLSchema-instance’: A sin
ocdurrence of the attribute can declare the location of one or more schenas.

nes
gle

The

schemalLocation attribute value consists of a whitespace separated list of values thal is

intdrpreted as a namespace name followed by its schema location URL. Thisxpair-seque
is repeated as necessary for the schemas that need to be located for this instance docums

In pddition to the schema URI naming and usage rules described)above, each relea
schema MUST contain a version attribute in the <schema> roof element. Its value MU
corfespond to the format:

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

The version attribute provides self-identification of the(@amespace version and release d
of the schema itself. For example, within the original schema released for the “rcs-evs
namespace (.../rcs-event-v2-20020625.xsd), the)'<schema> root element contains
follpwing attribute: version="2-20020625".

1.4{3 Namespace Usage Examples

The schemalLocation attribute for XML instance documents comes from the XML Sche
instance namespace “http:://www.w3,01g/2002/XMLSchema-instance”. A single occurrencs
the| attribute can declare the location of one or more schemas. The schemalLocat
attfibute value consists of a whitéspace separated list of values: namespace name folloy
by fts schema location URL:'Phis pair-sequence is repeated as necessary for the scher
thal need to be located forthis instance document.

Example 1:

Sample DIDL-<kite’ XML Instance Document. Note that the references to the UPnP
schemas do){not contain any version or release date information. In other words,
references.follow Form 3 from above. Consequently, this example is valid for all release
the]UPPAV service specifications.

<?xmhversion="1.0" encoding="UTF-8"?>

nce
nt.

sed
ST

ate
bnt”
the

ma
e of
on
ved
nas

AV
the
5 Of

<DIDL-Lite
xmIns:dc="http://purl.org/dc/elements/1.1/"
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmIns:upnp=""'urn:schemas-upnp-org:metadata-1-0/upnp/*
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
Xsi :schemalLocation=""
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item id="18" parentlD="13" restricted="0">
</item>
</DIDL-Lite>
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1.5 Vendor-defined Extensions

Whenever vendors create additional vendor-defined state variables, actions or properties,
their assigned names and XML representation MUST follow the naming conventions and XML
rules as specified below.

1.5.1 Vendor-defined Action Names

Vendor-defined action names MUST begin with “X_". Additionally, it SHOULD be followed by
an ICANN assigned domain name owned by the vendor followed by the underscore character
(“_ M1t MUST then be followed by the vendor-assigned action name. The vendor-assigned
actlon name MUST NOT contain a hyphen character (“-”, 2D Hex in UTF-8) nor arhpash
chdracter (“#”, 23 Hex in UTF-8). Vendor-assigned action names are case sensitive.The first
chdracter of the name MUST be a US-ASCII letter (“A"-“Z", “a”-"z"), US-ASCII digit) (“0"-“P™),
an |underscore (“_"), or a non-experimental Unicode letter or digit greater than U+0Q7F.
Sugceeding characters MUST be a US-ASCII letter (“A”-“Z", “a”-“z"), US-ASCII digit (“0"-“P™),
an |underscore (“_"), a period (“."), a Unicode combiningchar, an extender, or a non-
exgerimental Unicode letter or digit greater than U+007F. The first threelNetters MUST NOT
be [XML" in any combination of case.

1.5|2 Vendor-defined State Variable Names

Vendor-defined state variable names MUST begin with “X(")'Additionally, it SHOULD| be
follpwed by an ICANN assigned domain name owned«ly the vendor, followed by [the
underscore character (“_"). It MUST then be followed byithe vendor-assigned state varigble
name. The vendor-assigned state variable name MUST NOT contain a hyphen character {*-",
2D|Hex in UTF-8). Vendor-assigned action names<ané case sensitive. The first characte| of
thel name MUST 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+0Q7F.
Sugceeding characters MUST be a US-ASClII tetter (“A”-“Z", “a”-"z"), US-ASCII digit (“0"-"P"),
an |underscore (“_"), a period (“."), a Ufiicode combiningchar, an extender, or a non-
exfgerimental Unicode letter or digit greater than U+007F. The first three letters MUST NOT
be [XML" in any combination of case.

1.5|3 Vendor-defined XML Efements and attributes

UPhP vendors MAY add non-standard elements and attributes to a UPnP standard XML
doqument, such as a deviee or service description. Each addition MUST be scoped by a
verndor-owned XML namespace. Arbitrary XML MUST be enclosed in an element that begins
with “X_,” and thisrelement MUST be a sub element of a standard complex type. Non-
stapdard attribute§ MAY be added to standard elements provided these attributes are scoped
by A vendor-owned XML namespace and begin with “X_".

1.5|4 Vendor-defined Property Names

UPhR_vendors MAY add non-standard properties to the ContentDirectory service. Epch
property addition MUST he Qr‘nppd hy a vendor-owned namespace The \/pndnr-aceig hed
property name MUST NOT contain a hyphen character (“-”, 2D Hex in UTF-8). Vendor-
assigned property names are case sensitive. The first character of the name MUST 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 MUST 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 MUST NOT be “XML" in any combination of case.

1.6 References

This clause lists the normative references used in the UPnP AV specifications and includes
the tag inside square brackets that is used for each such reference:


https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

29341-4-14 © ISO/IEC:2011(E) - 19 -

[AVARCH] - AVArchitecture:1, UPnP Forum, September 30, 2008. Available at:
http://www.upnp.org/specs/av/UPnP-av-AVArchitecture-v1-20080930.pdf. Latest  version
available at: http://www.upnp.org/specs/av/UPnP-av-AVArchitecture-v1.pdf.

[AVDT] — AV DataStructure Template:1, UPnP Forum, September 30, 2008. Available at:
http://www.upnp.org/specs/av/UPnP-av-AVDataStructure-v1-20080930.pdf. Latest version
available at: http://www.upnp.org/specs/av/UPnP-av-AVDataStructure-v1.pdf.

[AVDT-XSD] - XML Schema for UPnP AV Datastructure Template:1, UPnP Forum,
September 30, 2008. Available at: http://www.upnp.org/schemas/av/avdt-v1-20080930.xsd.
LatEStversion available at: nitp.//Www.upnp.org/schemas/av/avdi-vL.xsd.

[AV-XSD] — XML Schema for UPnP AV Common XML Data Types, UPnP Forum, September
30,/ 2008. Available at: http://www.upnp.org/schemas/av/av-v2-20080930.xsd. Latest vergion
avdilable at: http://www.upnp.org/schemas/av/av-v2.xsd.

[AVS-XSD] — XML Schema for UPnP AV Common XML Structures, UPnP Eorum, September
30,/2008. Available at: http://www.upnp.org/schemas/av/avs-v2-20080930’.xsd. Latest vergion
avdilable at: http://www.upnp.org/schemas/av/avs-v2.xsd.

[AMT] - AVTransport:2, UPnP Forum, September \30; 2008. Available [at:
httg://www.upnp.org/specs/av/UPnP-av-AVTransport-v2-Service-20080930.pdf. Latest
vergion available at: http://www.upnp.org/specs/av/UPnP-av-AVTransport-v2-Service.pdf.

[AMT-EVENT-XSD] — XML Schema for AVTransport:2 LastChange Eventing, UPnP Forum,
September 30, 2008. Available at: httpywww.upnp.org/schemas/av/avt-event{v2-
20080930.xsd. Latest version available at: http:/fwww.upnp.org/schemas/av/avt-event-v2.Xsd.

[COS] - ContentDirectory:3, UPnP  kerum, September 30, 2008. Available |at:
http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v3-Service-20080930.pdf. Latest
vergion available at: http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v3-Service.pdf.

[CDS-EVENT-XSD] — XML Schéema for ContentDirectory:3 LastChange Eventing, URnP
Forum, September 30, 2008:l-Available at: http://www.upnp.org/schemas/av/cds-event{vl-
20080930.xsd. Latest versionravailable at: http://www.upnp.org/schemas/av/cds-event-v1.xsd.

[CM] - ConnectionManager:2, UPnP Forum, September 30, 2008. Available |at:
http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v2-Service-20080930.pdf. Latest
vergion available at: http://www.upnp.org/specs/av/UPnP-av-ConnectionManager{v2-
Selvice.pdf.

[DCG-XSD]>»~- XML Schema for UPnP AV Dublin Core. Available |at:
http://wiww.dublincore.org/schemas/xmls/simpledc20020312.xsd.

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

[DEVICE] — UPnP Device Architecture, version 1.0, UPnP Forum, July 20, 2006. Available at:
http://www.upnp.org/specs/architecture/UPnP-DeviceArchitecture-v1.0-20060720.htm. Latest
version available at: http://www.upnp.org/specs/architecture/UPnP-DeviceArchitecture-
v1.0.htm.

[DIDL] — ISO/IEC CD 21000-2:2001, Information Technology - Multimedia Framework - Part 2:
Digital Item Declaration, July 2001.


https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

- 20 - 29341-4-14 © ISO/IEC:2011(E)

[DIDL-LITE-XSD] — XML Schema for ContentDirectory:3 Structure and Metadata (DIDL-Lite),
UPnP Forum, September 30, 2008. Available at: http://www.upnp.org/schemas/av/didl-lite-v2-
20080930.xsd. Latest version available at: http://www.upnp.org/schemas/av/didl-lite-v2.xsd.

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

[HTTP/1.1] — HyperText Transport Protocol — HTTP/1.1, R. Fielding, J. Gettys, J. Mogul, H.
Frystyk, L. Masinter, P. Leach, T. Berners-Lee, June 1999. Available at:
http://www.ietf.org/rfc/rfc2616.txt.

IEG 61883] — IEC 61883 Consumer Audio/Video Equipment — Digital Interface - Part'1 t(L 5.
Available at: http://www.iec.ch.

[[EC-PAS 61883] — IEC-PAS 61883 Consumer Audio/Video Equipment — Digital Interfage -
Pait 6. Available at: http://www.iec.ch.

[ISO 8601] — Data elements and interchange formats - Information interchange| --
Representation of dates and times, International Standards Organization, December 21, 2p00.
Available at: 1ISO 8601:2000.

[MIME] — IETF RFC 1341, MIME (Multipurpose Internet Mail-Extensions), N. Borenstein| N.
Freed, June 1992. Available at: http://www.ietf.org/rfc/rfc1341.txt.

[MR] - MediaRenderer:2, UPnP Forum, September 30, 2008. Available |at:
http://www.upnp.org/specs/av/UPnP-av-MediaRenderer-v2-Device-20080930.pdf. Latest
vergion available at: http://www.upnp.org/specslav/UPnP-AV-MediaRenderer-v2-Device.pdf.

[M$] - MediaServer:3, UPnP Fonum, September 30, 2008. Available |at:
httg://www.upnp.org/specs/av/UPnP-av-MediaServer-v3-Device-20080930.pdf. Latest vergion
avdilable at: http://www.upnp.org/speces/av/UPnP-AV-MediaServer-v3-Device.pdf.

[RGS] - RenderingControl:2,*>UPnP  Forum, December 31, 2007. Available |at:
http://www.upnp.org/specs/av/UPnP-av-RenderingControl-v2-Service-20080930.pdf.  Latest
vergion available at: http://jwww.upnp.org/specs/av/UPnP-av-RenderingControl-v2-Service|pdf.

[RGS-EVENT-XSD] XML Schema for RenderingControl:2 LastChange Eventing, URnP
Forum, September'\30, 2008. Available at: http://www.upnp.org/schemas/av/rcs-event{vl-
20080930.xsd. Latest version available at: http://www.upnp.org/schemas/av/rcs-event-vl.Xsd.

[RHC 1738] 3*IETF RFC 1738, Uniform Resource Locators (URL), Tim Berners-Lee, et. AL,
Detember-1994. Available at: http://www.ietf.org/rfc/rfc1738.txt.

[RAC2045] — IETE REC 2045, Multipurpose Internet Mail Extensions (MIME) Part 1:Format of
Internet Message Bodies, N. Freed, N. Borenstein, November 1996. Available at:
http://www.ietf.org/rfc/rfc2045.txt.

[RFC 2119] — IETF RFC 2119, Key words for use in RFCs to Indicate Requirement Levels, S.
Bradner, 1997. Available at: http://www.faqgs.org/rfcs/rfc2119.html.

[RFC 2396] — IETF RFC 2396, Uniform Resource Identifiers (URI): Generic Syntax, Tim
Berners-Lee, et al, 1998. Available at: http://www.ietf.org/rfc/rfc2396.txt.

[RFC 3339] — IETF RFC 3339, Date and Time on the Internet: Timestamps, G. Klyne,
Clearswift Corporation, C. Newman, Sun Microsystems, July 2002. Available at:
http://www.ietf.org/rfc/rfc3339.txt.


https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

29341-4-14 © ISO/IEC:2011(E) -21-

[RTP] — IETF RFC 1889, Realtime Transport Protocol (RTP), H. Schulzrinne, S. Casner, R.
Frederick, V. Jacobson, January 1996. Available at: http://www.ietf.org/rfc/rfc1889.txt.

[RTSP] — IETF RFC 2326, Real Time Streaming Protocol (RTSP), H. Schulzrinne, A. Rao, R.
Lanphier, April 1998. Available at: http://www.ietf.org/rfc/rfc2326.txt.

[SRS] - ScheduledRecording:2, UPnP Forum, September 30, 2008. Available at:
http://www.upnp.org/specs/av/UPnP-av-ScheduledRecording-v2-Service-20080930.pdf.
Latest version available at: http://www.upnp.org/specs/av/UPnP-av-ScheduledRecording-v2-
Service.pdf.

[SHS-XSD] — XML Schema for ScheduledRecording:2 Metadata and Structure, UPnPR 'Forum,
September 30, 2008. Available at: http://www.upnp.org/schemas/av/srs-v2-20080930.xsd.
Latest version available at: http://www.upnp.org/schemas/av/srs-v2.xsd.

[SRS-EVENT-XSD] — XML Schema for ScheduledRecording:2 LastChangge Eventing, URnP
Forum, September 30, 2008. Available at: http://www.upnp.org/schemas/av/srs-event{vl-
20080930.xsd. Latest version available at: http://www.upnp.org/schemas/av/srs-event-vl.xsd.

[UAX 15] — Unicode Standard Annex #15, Unicode Normalizatien Forms, version 4.1.0,
revjsion 25, M. Davis, M. Dirst, March 25, 2005. Available at:
httg://www.unicode.org/reports/tr15/tr15-25.html.

[UNICODE COLLATION] — Unicode Technical Standafd #10, Unicode Collation Algorithm
vergion 4.1.0, M. Davis, K. Whistler, May 5, 2005. Available at:
httg://www.unicode.org/reports/tr10/tr10-14.html.

[URNP-XSD] — XML Schema for ContentDirectory:3 Metadata, UPnP Forum, September |30,
2008. Available at: http://www.upnp.org/sehiiémas/av/upnp-v3-20080930.xsd. Latest vergion
avdilable at: http://www.upnp.org/schemas/av/upnp-v3.xsd.

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

[UTS 35] — Unicode Technical Standard #35, Locale Data Markup Language, version 1.3R1,
revijsion 5,.M. Davis,June 2, 2005. Available at: http://www.unicode.org/reports/tr35/tq35-
5.himl.

[XML] — Extensible Markup Language (XML) 1.0 (Third Edition), Francois Yergeau, Tim Bray,
Jegn Paoli~C. M. Sperberg-McQueen, Eve Maler, eds., W3C Recommendation, February 4,
2004. Available at: http://www.w3.0rg/TR/2004/REC-xml-20040204.

[XME<NS] - The “xml:” Namespace, November 3, 2004. Available |at:
http://lwww.w3.0rg/XML/1998/namespace.

[XML-XSD] - XML Schema for the “xml:” Namespace. Available at:
http://www.w3.0rg/2001/xml.xsd.

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

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


https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

- 22 - 29341-4-14 © ISO/IEC:2011(E)

[XML SCHEMA-2] — 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.

[XMLSCHEMA-XSD] - XML Schema for XML Schema. Available at:
http://www.w3.0rg/2001/XMLSchema.xsd.

[XPATH20] - XML Path Language (XPath) 2.0. Anders Berglund, Scott Boag, Don
Chamberlin, Mary F. Fernandez, Michael Kay, Jonathan Robie, Jerome Simeon. W3C
Recommendation, 21 November 2006. Available at: http://www.w3.0org/TR/xpath20.

[XQUERY10] — XQuery 1.0 An XML Query Language. W3C Recommendation, 23 _January
20Q7. Available at: http://www.w3.0rg/TR/2007/REC-xquery-20070123.

2 | Service Modeling Definitions

2.1 ServiceType

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

urn:schemas-upnp-org:service:ScheduledRecordind:2

ScheduledRecording service is used herein to refer to this'service type.

2.2 Terms and Abbreviations
2.2{1 Abbreviations

Table 2-1‘~ Abbreviations

Definition Description
CDY ContentDirectory Service
EPQ Electronic Program Guide
SRS ScheduledRecording Service

2.212 Terms
2.2[2.1 CDS opject

An jobject in asContentDirectory service metadata hierarchy; that is: item or container.

2.2|12.2 User Channel

A User'Channel is a ContentDirectory service object that exposes the (continuous) confent
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.

2.2.2.3 Channel Group

A Channel Group is a ContentDirectory service container that holds a number of User
Channel items. Typically, a Channel Group contains User Channel 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.
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2.2.2.4 Channel Line-up

A service provider-generated list of channels with their associated content provider.

2.2.2.5 object

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

2.2.2.6 class

As definred—in-the f‘nnfnnfhlrnr\fnry serice cnnr\lflr‘nhnn a—class—is—used-to ncclgn 2 t\lh to

an pbject. It also identifies the minimum REQUIRED set of properties that MUST be pregent
on fhat object and the OPTIONAL properties that MAY be present. Classes are organized [n a
hiefarchy with certain classes being derived from others as in a typical object-orierted
system. This specification defines two base classes (recordSchedule and recordTask) from
whilch all other classes are derived.

2.2{2.7 object Modification

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

2.212.8 recordSchedule

A BcheduledRecording service construct that represents a complete set of recording
insfructions to the service, which allows the serviCe to generate recordTask objects| as
nedessary to record the desired content. The creator/of the recordSchedule object assigns it
a gpecific class, based on the type and complexity of the instructions, used to identify |the
corjtent.

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

2.2(2.9 Conflicting_recordSchedule

A clonflicting recordSchedule exists when one or more of its associated recordTask instanges
is in conflict with another recdrdTask instance.

2.212.10 recordTask

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

A

|=

pcordT ask is represented in XML as an <item>..</item> element.

2.2.2.11 Conflicting_recordTask

A conflicting recordTask exists when it overlaps in time with one or more other 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) MUST be taken into
account when determining conflicts.

2.2.2.12 recordScheduleParts

A ScheduledRecording service construct that represents user-level recording instructions to
the service, which provide a template to generate complete recordSchedule objects. The
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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>..</item> element.

2.2.2.13 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
propeTties that tamm exiSt T a Property-set argument 1S Mmpementation dependent, aeed, the
set|of optional properties that a particular ScheduledRecording service chooses to implenent
is endor dependent.

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

e |A_ARG_TYPE_RecordSchedule
e [A_ARG_TYPE_RecordTask
e |A_ARG_TYPE_RecordScheduleParts

Althhough these three types are different, they are very similar,in nature and are defined uging
the| same SRS schema [SRS-XSD], which defines all the properties that can ever occuf in
any of the three property-set data types. They differ only\in the set of properties that fan
appear in them and in the values that are allowed for these properties.

2.212.14 Property

A property in the ScheduledRecording service represents a characteristic of an objgect.
Prdperties are distinguished by their names; The ScheduledRecording service defines fwo
kingls of properties — independent and dependent. Each independent property has zerq or
mofe dependent properties associated:swith it. Independent property names contain no {@”
symbol; they may contain an XML namespace prefix (see below for an explanation of |the
relationship between properties and XML). Each dependent property is associated either With
exdctly 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
corlcatenation of three partsi 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 asseciated directly with a class is just the “@” symbol followed by |the
reldtionship namel )Their data types and meanings are defined in AnnexB| *“
(nofmative)

AV|Working Committee Extended Properties”.

Even though” ScheduledRecording service properties are not XML objects, XML is used to
exfgress_them in all exchanges between a control point and a ScheduledRecording seryice
imglementation. This creates an unavoidable relationship between XML syntax and propeérty
names ana values. 1 ANML, an inuepenuen[ property iS5 represerited as 4l elelmerit. he
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:
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Table 2-1 — Properties in XML

Property Name XML Representation (srs declared as default namespace)

title

<title>.</title>

ilar
the

taskProgramCode <taskProgramCode>..</taskProgramCode>

taskProgramCode@type <taskProgramCode type=".">.</taskProgramCode>

@id <item id=".">.</item>

2.2.2.15 Member Property

A property is a member of a particular class when the property is declared to be either
REQRUIRED or OPTIONAL for that class.

2.2|2.16 Supported Member Property

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

2.2{2.17 Multi-valued property

Some independent properties are multi-valued. This means that the property MAY occur m

thah once in an object.

2.2|2.18 Single-valued property

Mot independent properties are single-valued..This means thatthe property MUST occuf at
mogt once in an object. Some single-valued (properties can contain a CSV list of valueg. A
dependent property is always considered single-valued, because it can occur at most ohce
with each occurrence of its associated independent property, even though the independent
property may be multi-valued.

2.212.19 XML Document

A gtring that represents a valid XML 1.0 document according to a specific schema. EVery
ocqurrence of the phrase ?XML Document” is preceded by the appropriate root element ngme,
italfcized, as listed in column 3, “Valid Root Element(s)” of Table 1-4, “Schema-reldted
Infgrmation”.

Forn example, the phrase “srs XML Document” refers to an XML document based on the §RS
Schema as défined in [SRS-XSD]. Such a document comprises a single <srs ..> (oot
element, optionally preceded by the XML declaration: <?xml version="1.0" ..?>.
The¢refore, the string containing the srs XML Document will have one of the following fwo
forms:

“<srs .>.</srs>”

or

“<?2xml ..?>

<Ssrs .>..</srs>”

2.2.2.20 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 1-4, “Schema-related Information”.
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For example, the phrase “srs XML Fragment” refers to a sequence of XML elements that are

defined in the SRS Schema as defined in [SRS-XSD]:
“<item id="." .>.</item>"

or

“<recordDestination mediaType="." preference=".">

</recordDestination>”"

or

“<thtle>.</title>

<g

<.p.</.>

<.

lass>.</class>

>.</.>"

2.2|2.21 actualScheduledStartDateTime

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

actpalScheduledStartDateTime = scheduledStartBateTime +

scheduledStartDateTimeAdjust

whe¢re_scheduledStartDateTime is the scheduled breadcast start date&time of the progtam

itemh and scheduledStartDateTimeAdjust is a user=supplied adjustment to that date&time,|for

exdmple for pre-roll purposes.

2.2|2.22 actualStartDateTime

The actual start date&time of a programritem is defined as:

actbalStartDateTime = actualScheduledStartDateTime + any device-specific regord

staftup latency.

2.2|2.23 actualScheduledEndDateTime

The actual scheduledjend time of a program item is defined as:

actpalSchedulédEndDateTime = scheduledStartDateTime + scheduledDuratiop +
ScheduledDurationAdjust

where. scheduledStartDateTime is the scheduled broadcast start date&time of the progfam

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.

2.2.2.24 actualEndDateTime

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

actualEndDateTime = actualScheduledEndDateTime + any device-specific record

teardown latency.

2.2

.2.25 actualScheduledDuration

The actual scheduled duration of a program item is defined as:
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actualScheduledDuration = actualScheduledEndDateTime -
actualScheduledStartDateTime

= scheduledDuration + scheduledDurationAdjust -
scheduledStartDateTimeAdjust

where__scheduledDuration is the scheduled broadcast duration of the program item,
scheduledDurationAdjust is a user-supplied adjustment to that duration, and
scheduledStartDateTimeAdjust is a user-supplied adjustment to the scheduled start
date&time.

2.2|12.26 Lexical Sort Order

Lexical sort order refers to string sorting — also called collation — based on langiage and
regional conventions. It is not based on the binary codes of the characters in strings.
Funthermore, lexical sorting is not based on character sets; a single character set may have
multiple sort orders, again according to language and regional conventions. |t is also poss|ble
to have lexical sorts that are further refined according to user preferénce. For a complete
disgussion of this topic see [UTS 10], and the related standards [UAX15] and [UTS 35]. [UTS
10]|defines the lexical sort algorithms. It uses a secondary algorithm, defined in [UAX 15] and
sugporting data tables defined in [UTS 35]. These three references together — [UAX 15],
[UTS 10] and [UTS 35] — should be sufficient to implement a rehust lexical sort.

Simple example: one of the most familiar examples is case-insensitive sorting on the ASCII
suljset of Unicode. In a binary ASCII sort, all lower case-letters sort after the upper case|“Z”
beqause “Z” has a character code of Ox5A, and all"lower case character codes are greater
thah or equal to Ox61.

Mofe complex example: the “6” character in German sorts between “n” and “p” characters
whereas in Swedish, it sorts after “z".

2.2{2.27 Lexical Matching

LeMical matching compares two- (sub)strings for equality under certain lexical sorting
corjditions. It is important to note that equality in lexical matching is often less restrictive than
eqyality in lexical sorting. A other words, two strings that are equal under a lexical sort |will
alwjays be a lexical match:-However, two strings that are a lexical match might not be equal
under a lexical sort fofithe same language and region. In some cases, an implementatign’s
lexical sort might censider all alphabetic characters with diacritical marks (accents, umlauts,
cirqumflexes, etc.) to be distinct, yet the same implementation might ignore diacritical mgrks
in Ipxical matching. For example, the strings “resumé”, “resume” and “résumé” might sor{ as
“resume” < “fesumeé” < “résumé”, but when a lexical match using the string “resume”, m|ght
find all three) strings “resumé”, “resume” and “résumé”. For implementation techniques, see
[UT|S 10]*Clause 8, “Searching and Matching”.
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A simple non-case-sensitive sort order applies only to Roman alphabetic characters. All lower
case ASCII alphabetic characters MUST 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 its lower case equivalent. This means that of the following
three ordering relations, #1 MUST be true, at least one of #2 and #3 MUST be true, and #2
SHOULD be true.

I\
N

“AH S “a" < “B” S “b" < . < HYH S “y” < “Z"
AN B = S e BE G i A i VA S AR S 4

nAn - nan < an - nbn < ... < uYn - uyn < nzn - uzn
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Additionally, the same upper and lower case relationships SHOULD hold for non-ASCII
Roman alphabetic characters. That is, lower case alphabetic characters with 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-ASCII alphabetic characters is left
unspecified. Also, the ordering relation between non-ASCII alphabetic characters that are not
upper or lower case equivalents of each other is left unspecified. This may be summarized in
the following relations. In each, the letter “c” represents any non-ASCIlI 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 “c” and #6 SHOULD be true for all “c”.

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

2.2|2.29 Simple Non-case-sensitive Matching

In & simple non-case-sensitive match, relation #0 above MUST be true, and relation #0 abpve
SHPULD be true.

2.212.30 Numeric Sort Order

A dort order in which values are compared numerically.”If the type of an individual valug is
nurperic, the numeric value is used. If the type of @n‘individual value is string, the string is
corlverted to a number and that numeric value is_used.

2.212.31 Boolean Sort Order

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

2.2|2.32 Sequenced Sort

A gequenced sort is a sort applied to a set of values, each of which is composed df a
seduence of subvalues. Thersequence is often in a CSV list, but there are other kindg of
seduences used for sortingin this specification. The sequenced sort starts by sorting based
on [the first subvalue_in. the 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
suljvalue in the sequence. This process repeats iteratively until there are no more subset$ of
eqyal subvalues\er the sequence is exhausted.

2.212.33 _\Sequenced Lexical Sort

A seguenced sort in which all subvalues are strings and the subvalues are compared lexicglly.

2.2.2.34 Sequenced Numeric Sort

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

2.2.2.35 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.

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:


https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

29341-4-14 © ISO/IEC:2011(E) - 29 —

“A-1", “A-10", “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.

2.2

.2.36 type Relationship Sort

This is a sort defined exclusively for independent properties that have a dependent property
relationship named “type”. These properties are sorted as a sequence of two subvalues: the
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Figure 1 — Creating a new recordSchedule
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Some properties are defined as optional 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 )

GetPropertyList@®) .

e Property-set Datatype

<«
L e List of property names
supported for the datatype
Control Scheduled
Point GetAllowedValues(®) Recording
Service
¢ List of property names [
« A (bb‘
L ¢ Allowed values for the listed (]9
properties C)
&
. o

Figure 2 — Capability check.

Figure 3 illustrates how recordSchedule instanceg)can be browsed by the control point affter
they have been created, to retrieve the updated/ecurrent values of the properties.

2 VR
BrowseRecordSchedules() >
-l ,
Control A L Schedu_led
Point . Current_ values of the Recor_dmg
properties of the returned Service
recordSchedules

\_C§ o

Figure 3 — Browse recordSchedule.

Figure 4 illustrates how a control point can delete a recordSchedule from |[the
ScheduledRécording service.

DeleteRecordSchedule(e)

Control e RecordSchedulelD ] Sehedtted
Point

Recording
Service

Figure 4 — Delete a recordSchedule

2.3.2 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.
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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, a recordSchedule can have zero (no recording operations currently
scheduled) or more recordTask instances associated with it. A ScheduledRecording service
MUST 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

sc adilaod racordina acnirranon arennnce Cimilarlyy, o CoabhaduladDacAardina carmion ooy Ao ete
cooTrC o e CoOTrom g o cCuTTre c Ty C oot Ty, o o e o ot e oo g— St v ety o€ C

recprdTask instances when they are no longer needed. This MAY happen in a  deyice
dependent manner. For example, some ScheduledRecording service implementations, delete
a JecordTask when the recording is finished while other ScheduledRecording, seryice
imdlementations keep maintaining finished recordTask instances. A recordTask €an only| be
crepted by the ScheduledRecording service as a result of a trigger from a recordSchedulg. A
control point can never create a recordTask directly. Both a recefdTask and a
recbrdSchedule MAY be deleted by the ScheduledRecording service or a centrol point.

The lifetime of a recordTask is determined in a vendor~dependent way. Sdme
imglementations maintain a recordTask even after it finishes its’recording while others may
delete the recordTask once the recording finishes. However, in“ahy implementation, wheh a
recprdSchedule is deleted, the ScheduledRecording service-MUST delete all of its associdted
recprdTask instances.

2.4 State Variables

Like the ContentDirectory service, the ScheduledRecording service is primarily action-baded.
The service state variables exist primarily to support argument passing within service actigns.
Information is not exposed directly through explicit state variables. Instead, a client retrieyes
ScheduledRecording service information<via the return arguments of the actions defiped
belpw. The majority of state variables: defined below exist simply to provide data type
infgrmation for the arguments of the various actions of this service.

Reader Note: For a first-time.reader, it may be more helpful to read the action definitipns
befpre reading the state variahle definitions.
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2.4.1 State Variable Overview

Table 2-2 — State Variables

Variable Name R/O @ Data Allowed Value Default Eng.
Type Value Units
SortCapabilities R string CSV (string)
SortLevelCapability R ui4
StateUpdatelD R ui4
LasiChange R string
A ARG _TYPE PropertylList R string CSV (string)
A ARG TYPE DataTypelD R string See Table 2-3
A ARG TYPE ObjectID R string
A ARG TYPE ObjectIDList ob string CSV (string)
A_ARG_TYPE Propertylnfo R string
A ARG TYPE Index R uid
A ARG TYPE Count R uid
A ARG TYPE SortCriteria R string CSV (string)
A ARG TYPE RecordSchedule R string
A ARG TYPE RecordTask R string
A ARG TYPE RecordScheduleParts R string
a R = Required, O = Optional, X = Non-standard
b CONDITIONALLY REQUIRED. This argument type variable is REQUIRED when th¢
SetRecordScheduleConflicts() or GetRecofdTaskConflicts() actions are implemented. See Clauses 2.6.17|,
1GetRecordScheduleConflicts()” and 2.6.18, “GetRecordTaskConflicts()” to determine when these action$
MUST be implemented.

Table 2-3 — atlowedValueList for the DataTypelD argument

Value R/O @
“A ARG _TYPE RecordSeliedule” R
“A_ARG _TYPE RecofdTask” R
“A_ARG_TYPE RecordScheduleParts” R
Venfor-definéd X
a R = REQUIRED, O = OPTIONAL, X = Non-standard

2.412 SortCapabilities

This 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 BrowseRecordSchedules() and BrowseRecordTasks(). An empty string indicates that
the device does not support any kind of sorting. A wildcard “srs:*” indicates that any
supported property within the srs namespace can be used for sorting.

2.4.3 SortLevelCapability

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

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

e StateUpdatelD MUST be incremented by 1 whenever any of the following occurs:

e ArecordSchedule or recordTask is created or deleted.

e ArecordSchedule or recordTask is modified, which means that one or more properties
are added, deleted or had their value changed.

Ary—ether—change—to—the—state—ot—the—ScheduledRecording—servee—that—eouldy be
observed by a control point. This includes any vendor- or other future-defiped
behavior.

e |When the value of StateUpdatelD is equal to the ui4 maximum value of 4294967295 (p%*-

1), incrementing it causes it to roll over to the value 0.

e [The increment and the operation that caused it must occur atomically relative to| all
information visible to any control point — including both action out arguments and evented
variable values.

For example, consider the case where a control point invokes CredteRecordSchedule() to
create a new recordSchedule that also immediately spawfs “exactly one recordTgsk.
Assume that StateUpdatelD is 10 when the control point invokes the action and that for a
short time period around this invocation, no other activity;eccurs that affects the valug of
StateUpdatelD. During this time period, exactly one, of“the following MUST be true| as
seen by all external observations (including Othe returned values from this
CreateRecordSchedule() invocation):

e StateUpdatelD is 10; and the new recordSehedule has not been created; and the npew
recordTask has not been created.

e StateUpdatelD is 11; and the recordSchedule has been created; and the npew
recordTask has not been created; and the recordSchedule’s value | of
currentRecordTaskCount is 0, ingdicating that no recordTask has been created.

e 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
serjice on the netwdgrk. Control points can use a change in the value of this variablg to
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 control points. Indeed,
whe¢neveran action returns with a StateUpdatelD value in its UpdatelD argument that is less
thah the’ StateUpdatelD value received in the updatelD attribute from the most redent
Lagt€hange event, the information returned by that action is potentially stale. A control ppint
may want to refresh that information for instance by invoking the appropriate Browsexxx() or
Getxxx() action. It is safe to use the information as long as the StateUpdatelD value returned
in the UpdatelD argument of the action is greater than or equal to the StateUpdatelD value
received in the updatelD attribute from the most recent LastChange event.

2.4.5 LastChange

Note: It is assumed that the default namespace for this subclause (2.4.5, “LastChange”) of
the specification is srs-Ic.

This 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. [SRS-EVENT-XSD] defines the schema for the StateEvent XML Document used in
this state variable. The optional XML header <?xml version="1.0" ?> is allowed. One
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root element, <StateEvent> MAY have zero or more elements, each of which represent one
update to a recordSchedule or recordTask instance. Six types of update elements are defined
as shown in Table 2-4, *“Allowed Elements in <StateEvent> Element’. Future
ScheduledRecording service specifications MAY add other types of update elements. A
vendor MAY add vendor-defined elements. The ScheduledRecording:1 service does not
define the value for these elements. Vendor-defined element names MUST follow the rules
set forth in Clause 1.5, “Vendor-defined Extensions”. Note that future ScheduledRecording
service specifications MAY define sub-elements for the elements. Also note that this state
variable MUST be properly escaped as defined in [XML].

Tab=c 2'4—A::UVVCd E:CIIICIItD ;II StatcEvcut E:CIIICIIt
Element Name Description

RelcordScheduleCreated A new recordSchedule is created

RelcordScheduleModified One or more properties of a recordSchedule are
modified (added, deleted or values are changed).

RelcordScheduleDeleted A recordSchedule is deleted.

RelcordTaskCreated A new recordTask is created.

RelcordTaskModified One or more properties of a recordTask/aremodified
(added, deleted or values are changed).

RelcordTaskDeleted A recordTask is deleted.

Vendor-defined See Clause 1.5, “Vendor-defined ‘Extensions”.

Ea¢h element MUST have one updatelD attribute; which is set to the value of [the
StateUpdatelD state variable at the time of the dpdate and one objectID attribute, whpse
vallie is set to the value of the @id property of the updated recordSchedule or recordThsk
instance. Future ScheduledRecording service\specifications MAY add other attributeq to
existing update elements. A vendor MAY add' vendor-defined attributes for existing update
elements.

Example (before XML escaping)

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

xmlIns=""urn:schemas-upnp-0rg:av:srs-event"
xmIns:xsi="http://www.w3:0rg/2001/XMLSchema-instance""

xgi :schemalLocation=""
urn:schemas-upnp=0rxg:av:srs-event
http://www._upnpyoerg/schemas/av/srs-event.xsd'>
<RecordScheduTeCreated updatelD="213" objectlD="s001"/>
<RecordTask€reated updatelD="214" objectlD="s001-001"/>
<RecordTaskModified updatelD="215" objectlD="s001-001"/>
</YtateEvents

The LastChange state variable is evented and moderated. When multiple updates occufred
within<a LastChange moderation period, the new LastChange state variable reports mlore
thanone update at the same time. A Series of updates and the resulting eventing activity are
illustrated in their temporal order in the following example.

Example

0: ScheduledRecording service activity = Power-on.

StateUpdatelD = 0
LastChange (before XML escaping):

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

<StateEvent

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

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

xsi:schemalLocation="
urn:schemas-upnp-org:av:srs-event
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</S

http://www_upnp.org/schemas/av/srs-event.xsd">
tateEvent>

GENA behavior: None

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

StateUpdatelD =1
LastChange (before XML escaping):

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

<StateEvent

xmIns=""urn:schemas-upnp-org:av:srs-event"
XMINS-XST="Nttp:77Www.w3.0r g7 20017 XMLCSChema- 1nstance
xgi :schemalLocation="

</9

<?X
<St
X
X
XS

</9

<?X
<St
Xn
Xn
XS

urn:schemas-upnp-org:av:srs-event
http://www._upnp.org/schemas/av/srs-event.xsd">

<RecordScheduleCreated updatelD="1" objectlID="s001">

</RecordScheduleCreated>

tateEvent>

GENA behavior: Nothing is evented since there are no current subscribers.
ScheduledRecording service activity = new control point signs upor events.
StateUpdatelD =1

LastChange (before XML escaping):

ml version="1.0" encoding="UTF-8"?>

ateEvent

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

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

i :schemalLocation="

urn:schemas-upnp-org:av:srs-event
http://www_upnp.org/schemas/av/srs-event. xsd'>

<RecordScheduleCreated updatelD="1" objectlD=""s001">

</RecordScheduleCreated>

tateEvent>

GENA behavior: Send initial Notifyowith the LastChange value above.

ScheduledRecording service.activity = a recordTask with @id = “t001-000" is creat
Its associated recordSchedulerwith @id = “s001” is modified by the ScheduledRecord
service at the same timebecause its currentReordTaskCount property is updated
reflect the existence ofsthe new recordTask.

StateUpdatelD = 3

LastChange (befone XML escaping):

ml version=,1.0" encoding=""UTF-8"?>

ateEvent

Ins=""urnisehemas-upnp-org:av:srs-event"

Ins:xsiE"http://www.w3.0rg/2001/XMLSchema-instance™

i :schemalLocation=""
urntschemas-upnp-org:av:srs-event
Rttp://www.upnp.org/schemas/av/srs-event.xsd">

<RecordTaskCreated 1| |Inr'ln'rp 1D=""2"" nhj ect1D=""1t001-000Q"">

</S

</RecordTaskCreated>

<RecordScheduleModified updatelD="3" objectID="s001"">
</RecordScheduleModified>

tateEvent>

ed.
ing
to

GENA behavior: Wait for the next moderation period to elapse and then send Notify with

the LastChange value above.

ScheduledRecording service activity = a recordTask with @id = “t001-001" is created.
Its associated recordSchedule with @id = “s001” is modified by the ScheduledRecording
service at the same time because its currentReordTaskCount property is updated to

reflect the existence of the new recordTask. Within the same moderation period

, a

recordTask with @id = “t001-002" is also created. Its associated recordSchedule with @id

= “s001” is modified by the ScheduledRecording service at the same time because

its
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currentReordTaskCount property is updated to reflect the existence of the n

recordTask.

StateUpdatelD =7
LastChange (before XML escaping):

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

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

</YtateEvent>

2.4

Thip state variable is introduced to provide type information for various action arguments {

_http-//www
<RecordTaskCreated updatelD="4" objectlD="t001-001">

urn: schemas—upnp—org sav:srs-event
- upnp org/schemas/av/srs-event xsd''>

</RecordTaskCreated>

<RecordScheduleModified updatelD="5" objectID="s001"">
</RecordScheduleModified>

<RecordTaskCreated updatelD="6" objectlD="t001-002">
</RecordTaskCreated>

<RecordScheduleModified updatelD="7" objectID="s001"">
</RecordScheduleModified>

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

6 A ARG TYPE PropertylList

(E)

ew

vith

hat
all

contain a CSV list of property names. Namespace, prefixes MUST be included with
property names (see Clause 1.4, “Management of XML Namespaces”). The exact semantics
of these property names depend on the associated/action.

2.417 A ARG TYPE DataTypelD

Thip state variable is introduced to providetype information for various action arguments that
are| used to identify a specific property-set data type (see Clause 2.2.2.13, “Property-set Data
Types”). An argument of type A_ARG" TYPE DataTypelD can have the values listed in Tdble
2-3| “allowedValuelList for the DataTypelD argument”.

248 A ARG TYPE OpjectiD

Thip state variable is introduced to provide type information for various action arguments that
unifuely identify andndividual recordSchedule or a recordTask by their object ID.

2.419 A ARG\'TYPE ObjectIDList

Thip statewvariable 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 recordSchedulg or

recprdiask instances (the list MUST be homogeneous).

2.4.10 A ARG TYPE Propertylnfo

This 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 [AVDT] 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:

embedding in a SOAP response message.

[XML] Clause 2.4 Character Data and Markup) before
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2.4.11 A ARG TYPE Index

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

2412 A ARG TYPE Count

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

2.4{13 A ARG TYPE SortCriteria

Thip state variable is introduced to provide type information for various action arguments that
contain a CSV list of property names prefixed by one or more sort modifiers, Namesppace
prefixes MUST be included with all property names that do not belong to the srs hamespgce.
Namespace prefixes MAY be included with property names that belong to the’srs namesppce
(sep Clause 1.4, “Management of XML Namespaces”). The “+” and “-” soxt modifier prefixes
ind[cate that the sort is in ascending or descending order, respectively; with regard to [the
valyue of the prefixed property name.

2.4{14 A ARG TYPE RecordSchedule

Thip state variable is introduced to provide type informationfor various action arguments that
contain a list of zero or more recordSchedule objects. All instances of this data type MUST
comply with the SRS schema. See Annex A, “
(ngrmative)

srs|XML Document” for details.

The¢ structure of an argument of data typeyA ARG _TYPE RecordSchedule is an srs XML
Dog¢ument:

e |Optional XML declaration <?xml:¥ersion="1.0" ?>
e |<srs> is the root element.

e [The <srs> element MUST have zero or more <item> elements, each representing a
recordSchedule object;

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

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

AV Working Committee Extended Properties.”

Notle 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: [XML] Clause 2.4 Character
Data and Markup) before embedding in a SOAP response message.

2.4.15 A ARG TYPE RecordTask

This 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 MUST
comply with the SRS schema. See Annex A, “
(normative)

srs XML Document” for details.

The structure of an argument of data type A ARG _TYPE RecordTask is an srs XML
Document:
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Optional XML declaration <?xml version="1.0" ?>

<srs> is the root element.

(E)

The <srs> element MUST have zero or more <item> elements, each representing a

recordTask object.

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 [SRS-XSD] for more details on the structure. The ScheduledRecording service-
lofined : bed ; ’ )
(normative)

AV Working Committee Extended Properties.”

Nofe that since the SRS format of an argument of data type A_ ARG TYPE RegcordTask is

XML, it needs to be escaped (using the normal XML rules: [XML] Clause 2.4,Character Data

and Markup) before embedding in a SOAP response message.

2.4/16 A ARG TYPE RecordScheduleParts

Thip state variable is introduced to provide type information for various action arguments that

contain a single recordScheduleParts object. A recordSchedileParts object indicates |the

degired values for a subset of properties that provide a template for other recordSchedule
objects. Typically, a recordScheduleParts is used to createZnew recordSchedule objects.| All
insfances of this data type MUST comply with thé. SRS schema. See Annex A, “

(ngrmative)

srs|XML Document” for details.

The¢ structure of an argument of data type AMRG TYPE RecordScheduleParts is an [srs

XML Document:

e |Optional XML declaration <?xml veksion="1.0" ?>

e [<srs>is the root element.

e [The <srs> element MUSTY have a single <item> element, representing [the
recordScheduleParts objeet:

e [The <item> element thas a set of property values describing the recordScheduleParts
object. Each property-is expressed either as the content of an XML element or as |the
value of an XML aftribute.

e |See [SRS-XSD) for more details on the structure. The ScheduledRecording service-
defined names for metadata are described in Annex B, “
(normative)

AV Working Committee Extended Properties.”
Note that since the SRS format of an argument of data type
A ARG TYPF RecordScheduleParts is XML, it needs to be escaped (using the normal XML

rules: [XML] Clause 2.4 Character Data and Markup) before embedding in a SOAP response
message.
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2.5 Eventing and Moderation

Table 2-5 — Eventing and Moderation

Moderate Logical Min Delta
d Max Event | combinatio per
Variable Name Evented Event Rate 2 n Event b
SortCapabilities NO NO
SortLevelCapability NO NO
StateUpdatelD NO NO
Las{Change YES YES 0.2
seconds
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 Propertyinfo 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

a petermined by N, where Rate = (Event)/(N secs).

b (N) * (allowedValueRange Step).
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Actions

Table 2-6 — Actions

Name R/O @

GetSortCapabilities() R

GetPropertyList() R

GetAllowedValues() R

GetStateUpdatelD() R

BroyseRecordSchedules() R

BroLseRecordTasks() R

CrefteRecordSchedule() R

Del¢gteRecordSchedule() R

GetRecordSchedule() R

EnapleRecordSchedule() ob

DisgbleRecordSchedule() ob

Del¢gteRecordTask() (0]

GetRecordTask() R

EnapleRecordTask() oc¢

DisgbleRecordTask() oc

ResptRecordTask() oc¢

GetRecordScheduleConflicts() od

GetRecordTaskConflicts() oe

a R = REQUIRED, O = OPTIONAL, X = Non-standard

b CONDITIONALLY REQUIRED. The EnableRecordSchedule() and DisableRecordSchedule() actions
MUST be implemented as a combination. If one action is implemented, then the other action MUST
hiso be implemented.

C  CONDITIONALLY REQUIRED. The EnableRecordTask(), DisableRecordTask(), and
ResetRecordTask() actions MUST be implemented as a combination. If one action is implemented,
hen the other actions MUST"also be implemented.

d CONDITIONALLY REQUIRED. See Clause 2.6.17, “GetRecordScheduleConflicts()” to determine when
his action MUST be(implemented.

€ CONDITIONALLY REQUIRED. See Clause 2.6.18, “GetRecordTaskConflicts()” to determine when this
hction MUST, be-implemented.

2.6|1 GetSortCapabilities()

This @action returns a CSV list of property names that can be used in the SortCrit

argument of various actions.

174
=
QD

2.6.1.1 Arguments
Table 2-7 — Arguments for GetSortCapabilities()
Argument Direction relatedStateVariable
SortCaps ouT SortCapabilities
SortLevelCap ouT SortLevelCapability
2.6.1.1.1 SortCaps

This argument 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
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BrowseRecordSchedules() and BrowseRecordTasks(). The appropriate namespace prefixes

(either “srs:” or “<vendor-defined namespace prefix>:") MUST be included with the
returned property names (see Clause 1.4, “Management of XML Namespaces”). 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
Clause 2.4.2, “SortCapabilities”

ilar

2.6.1.1.2 SortLevelCap

This argument contains an integer that indicates the maximum number of property names
thaf-canr-be-specitiedat-the—sametimeinthe sorlCriora argumentofvariousactions—See
alsp Clause 2.4.3, “SortLevelCapability.”

2.6{1.2 Dependency on State

None.

2.6|1.3 Effect on State

Nolpe.

2.6|1.4 Errors

Table 2-8 — Error Codes for GetSot¢t€apabilities()

ErjorCode errorDescription Description
4001499 TBD See UPnP Device Architecture clause on Control.

5001599 TBD See UPnP Device Architecture clause on Control.

6001699 TBD See UPnP Device Architecture clause on Control.

2.6[2 GetPropertyList()
The__ GetPropertyList() action provides a means to retrieve from a partic
ScheduledRecording service implementation which properties are actually supported fd

spq
nar
Dat
pro

cific property-set data type~=The GetPropertyList() action returns a CSV list of prop
nes that may appear in-‘action arguments of the property-set data type, specified in
aTypelD input argument. This CSV list MUST include property names of impol
perties from othertnamespaces as well as any vendor-defined property names.

ra
prty
the
ted
For
Hed

use

the

set

exgmple, the ContentDirectory service imported properties (such as dc:title) that are inclu

as part of the value of the cdsReference property, MUST be returned.

The appropriate namespace prefixes MUST be included with all property names (see Cla
1.4} “Management of XML Namespaces”).

The seérof allowed values for srs properties and vendor-defined properties (when used for
SpeTified property-Set data type) can be obtaimed via e GetAilowed Vaiues(] action. The

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

2.6.2.1 Arguments

Table 2-9 — Arguments for GetPropertyList()

Argument Direction relatedStateVariable

DataTypelD IN A_ARG _TYPE DataTypelD

PropertyList ouT A ARG _TYPE PropertyList
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2.1.1 DataTypelD

(E)

The DataTypelD argument identifies the property-set data type for which the set of property
names is to be returned. See Clause 2.4.7, “A_ARG _TYPE DataTypelD” for details regarding
its format. The set of allowed values is listed in Table 2-3, “allowedValueList for the

DataTypelD argument”.

2.6

.2.1.2 PropertyList

The PropertyList argument contains the set of property names (including their namespace

the

hat

of
the
ML

prefixes) that may appear in action arguments of the property-set data type, specified by
DafaTypelD input argument.
2.6|2.2 Dependency on State
Nolpe.
2.612.3 Effect on State
None.
2.6|2.4 Errors

Table 2-10 — Error Codes for GetPropertyList()
ErjorCode errorDescription Description
4001499 TBD See UPnP Device Architecture clause on Control.
5001599 TBD See UPnP Device Atchitecture clause on Control.
6001699 TBD See UPnP Devjce Architecture clause on Control.
711 Invalid DataTypelD An invalid yalue has been specified in the DataTypelD input

argument,

2.6{3 GetAllowedValues()
Thip action is used to determihe-the allowed values and dependencies for srs properties {
can appear within action-arguments of the specified property-set data type. The set
alldqwed values that are returned is static and does not depend on the current state of
ScheduledRecording _Service. The property information is returned in an AVDT X
Do¢ument as definedNin [AVDT]. The set of properties for which information is returned is
determined by thefintersection of the property names in the Filter argument and the name

the
Daf
ver

Th

properties stipported by the implementation for the specified property-set data type in
aTypelD argument. All property names MUST belong either to the srs namespace ¢
dor-defined namespace.

set” of allowed values for imported properties cannot be retrieved by

5 of
the
ra

the

Ge

Albowed\all |nc() action

2.6

3.1 Arguments

Table 2-11 — Arguments for GetAllowedValues()

Argument Direction relatedStateVariable
DataTypelD IN A ARG _TYPE DataTypelD
Eilter IN A ARG _TYPE Propertylist
Propertylnfo ouT A _ARG_TYPE Propertylnfo
2.6.3.1.1 DataTypelD

See Clause 2.6.2.1.1, “DataTypelD".
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2.6.3.1.2 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
PropertyInfo 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
MUST gracefully ignore other property names. The “srs:” namespace prefix MUST be
included with srs property names in the Filter argument. Likewise, a namespace prefix MUST
be included with all vendor-defined property names in the Filter argument (see Clause 1.4,
“Management of XML Namespaces”).

If the Filter argument is set to “*:*”, then allowed values for all supported preperfies
(ingluding srs properties and vendor-defined properties, but excluding imported propert{es)
for [the specified property-set data type MUST be returned. If the Filter argument is set to
“srs:*”, then allowed values for all supported properties in the srs namespace MUST| be
retdirned. If the Filter argument is set to “<vendor-defined namespace pprefix>:*", then
allqwed values for all vendor-defined properties in that namespace MUST>be returned. If|the
Filter argument is set to the empty string, no information is provided (an AVDT XML
Do¢ument with an empty root element is returned).

—

Examples of valid Filter argument values include:

e [‘srs:@id,srs:priority@orderedValue”

e [“srs:title,srs:class”

° u*:*n

o [‘srs:*”

2.6{3.1.3 Propertylnfo

The¢ Propertylnfo argument MUST only.include allowed value and dependency information on
properties that are specified in the Eilter argument. The Propertylnfo argument MUST| be
properly escaped as defined in [XML]. The particular AVDT XML Document that is returned in
the| Propertylnfo argument depends on the property-set data type, specified in [the
DalaTypelD input argument. See Annex A, “
(ngrmative)

srs|XML Document” for further details.

2.6{3.2 Dependency on State

None.

2.6{3.3 Effect on State

None.

2.6.3.4 Errors

Table 2-12 — Error Codes for GetAllowedValues()

ErrorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
711 Invalid DataTypelD An invalid value has been specified in the DataTypelD input
argument.
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4 GetStateUpdatelD()

This 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 Id 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 Clause 2.4.4, “StateUpdatelD” for more information.

2.6.4.1 Arguments
Table 2-13 — Arguments for GetStateUpdatelD()
Argument Direction Related State Variable
Id ouT StateUpdatelD
2.6{4.1.1 Id
The Id argument contains the current value of the StateUpdatelD state vabiable.
2.6{4.2 Dependency on State
None.
2.6{4.3 Effect on State
Noie.
2.6{4.4 Errors
Table 2-14 — Error Codes for GetStateUpdatelD()
ErforCode errorDescription Description
4001499 TBD See,UPnP Device Architecture clause on Control.
5007599 TBD See UPnP Device Architecture clause on Control.
6001699 TBD See UPnP Device Architecture clause on Control.
2.6{5 BrowseRecordSchedules()
Thig action is used te browse the set of recordSchedule objects in the ScheduledRecord

seryice.
2.6]5.1 Arguments
Table 2-15 — Arguments for BrowseRecordSchedules()

Argument Direction relatedStateVariable
Filter IN A ARG _TYPE Propertylist
Startinglndex IN A ARG _TYPE Index
RequestedCount IN A ARG TYPE Count
SortCriteria IN A ARG _TYPE SortCriteria
Result ouT A ARG _TYPE RecordSchedule
NumberReturned ouT A ARG _TYPE Count
TotalMatches ouT A ARG _TYPE Count
UpdatelD ouT StateUpdatelD

ng
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2.6.5.1.1 Filter

The Filter argument contains a CSV list of property names that indicates which properties are
to be returned in the srs XML Document, contained in the Result output argument.
Namespace prefixes MUST be included with all property names, specified in the Filter
argument (see Clause 1.4, “Management of XML Namespaces”).

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 Daocument.
Prgperties that are REQUIRED by the SRS Schema MUST always be returned. Compljant
ScheduledRecording service implementations MUST NOT return optional properties. unless
thely are explicitly requested in the Filter input argument or are needed to create a‘valid XML
doqument. For example, specifying a dependent property in the Filter argument; such| as
prigrity@orderedValue, will cause its associated independent property, \priority, to|be
included in the srs XML Document.

In all cases, a compliant ScheduledRecording service implementationMUST always resppnd
to query requests with the smallest, valid srs XML Document in.the”Result argument that
sat|sfies 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 suppoited
namespaces MUST be returned. If the Filter argument is equal to “<namespace
prefix>:*" then all of the REQUIRED srs properties and all of the supported properties
within that single namespace MUST be returned.“For example, “srs:*" is equivalent to
listing all srs namespace properties supported by.the device.

Prdgperties defined in the ContentDirectorysservice MUST only be imported through the multi-
valyed cdsReference property. Therefore; if the Filter argument contains property names
fromm namespaces defined in the CeontentDirectory service specification, the appropriate
cddReference property values MUST be included in the Result output argument and thpse
valyes MUST be filtered, according to what is specified in the Filter argument but glso
preserving the validity of the. DIDL-Lite XML Document, returned in the cdsReferepce

property.
Examples of valid Filtefxargument values include:

o [‘srs:@id,srs:pfiority@orderedValue”
o |‘srs:title,d¢ttitle”

ko k7

o [‘upnp;*,dc:*,didl_lite:*”

A abmnhant SehaoaduladDacardin corvion anlana antatian MLIC T N PN ST V-T2 antid nal
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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.

2.6.5.1.2 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 Startinglndex argument. The first recordSchedule in the list MUST be indexed by an index
value of 0. Specifying 0 in the RequestedCount argument is PROHIBITED. If the range
indicated by the Startingindex and RequestedCount arguments reaches beyond the end of
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the list, then the ScheduledRecording service MUST return all recordSchedule objects up to
the end of the list and starting from the specified Startingindex.

2.6.5.1.3 SortCriteria

The order of the recordSchedule objects in the Result argument is determined by the
SortCriteria argument. When an empty string is specified in the SortCriteria argument, then
the order is device dependent. Additionally, this device dependent ordering MUST remain
constant unless the UpdatelD argument value has changed since the Ilast
BrowseRecordSchedules() action. In other words, any two objects that appear in a Result
argument MUST :alw:uyc appear inthe same relative order as Inng as the UndatelD argument

valtie (and therefore the StateUpdatelD state variable) did not change.

The SortCriteria argument contains a CSV list of property names (namespace prefixes MUST
alwjays be included). Each property name MUST be prefixed by either a “+"nor a “-" sort
modifier. The “+” and “-” modifiers indicate that the sort is in ascending or descending order,
respectively, with regard to the value of its associated property.

The ScheduledRecording service MUST NOT accept any property name in the SortCritgria
argument that is not included in the SortCapabilities state variable.

The objects are first sorted on the value of the first property in\the SortCriteria argument. If
all yalues differ in the first property, the sort is finished. If .any values of the first property jare
eqyal, each subset of equal values is then sorted based on the next property in [the
SoltCriteria argument. This process repeats iteratively-until there are no more subsetg of
eqyal values or the SortCriteria argument list is exhausted.

Forn example, a value for the SortCriteria argument of the BrowseRecordSchedules() action of:

“+sfrs:scheduledStartDateTime, -srs:schedudedChannel ID, +srs:matchingName”

wolild sort the returned recordSchedule instances first by start date&time in ascending ordler,
theh for each date&time, the instances would be sorted by descending channel ID and finglly,
for [each channel ID, the instan¢es would be sorted by ascending program name.

Softing rules for each property depend on that property’s semantics. Sorts for individqual
properties can be any.of: numeric sort, lexical sort, lexical numeric sort, Boolean sport,
sequenced sort, typeirelationship sort, or property specific, according to an explicit ordefing
of Values defined(individually for that property. The definition of each kind of sort may| be
foupd in Clause\2.2.2.26, “Lexical Sort Order”. The specific sort order rules that MUST| be
usgd for each property are given in Annex B, “
(ngrmative)

AV|Working Committee Extended Properties”.
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properties, the following rules apply:

If the property is prefixed by “+” then:

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.

If the property is prefixed by “-” then:
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e Objects that have at least one value for the property 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 group.

Example:

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

<item id=""1"">
.<“schedu ledStartDateTime>2006-02-07T15:30:00</ScheduledStartDateTime>

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

éscheduIedStartDateTime>MONT15:30:OO</ScheduIedStartDateTime>
<scheduledStartDateTime>WEDT15:30:00</ScheduledStartDateTime>

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

Lschedu ledStartDateTime>MON-FRIT16:00:00</ScheduledStartDateTime>

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

No <scheduledStartDateTime> property

</iftem>

A value for the SortCriteria argument of the'BrowseRecordSchedules() action of:

“+sys:scheduledStartDateTime”

wolild sort the returned recardSchedule instances on Tuesday, June 21, 2005 as follows:

<item id="4"/>
<itlem id="2"/>
<item id="3"/>
<item id="1"/>

begause:

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

o lrem—e=2 S property—Feselves— 10
Wednesday, 2005-06-22T15:30:00 since this is the earliest date&time in the list. It
therefore appears second.

e <item id="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.
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2.6.5.1.4 Result

The Result output argument contains an XML escaped srs XML Document (see [SRS-XSD]).
This document contains a set of zero or more recordSchedule objects as described in
Annex A, “
(normative)

srs XML Document”. Each of the returned recordSchedule objects MUST 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 MUST 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
valuies MUST be returned. The REQUIRED properties (for example, _@id, title, class, |[...)
MUSST always be included even if not specified in the Filter argument (the srs XML Doctumnent
MUSST be valid). The ScheduledRecording service implementation MUST ensure)'that [the
infgrmation returned in this argument is always consistent. In other words, if\during [the
infgrmation gathering process, certain updates occur, the ScheduledRecording seryice
imglementation MUST re-examine the already gathered information to verify that this
infgrmation is still accurate before returning from the action invocation.

2.6{5.1.5 NumberReturned

The NumberReturned argument MUST indicate the actual numher of returned objects.

2.6(5.1.6 TotalMatches

The TotalMatches argument MUST indicate the totalnumber of recordSchedule objects that
exist in the ScheduledRecording service.

2.6|5.1.7 UpdatelD

The returned UpdatelD argument MUST be-the value of the StateUpdatelD state variablg at
the|time the returned data has been completely and consistently collected. In other words, if
durjng the information gathering process, certain updates occur, the ScheduledRecording
seryice implementation MUST re-examine the already gathered information to verify that this
infgrmation is still accurate beforereturning from the action invocation. Refer to Clause 2.4.4,
“StateUpdatelD” for additionalihformation.

Th¢ UpdatelD argument is” used to verify whether the returned information in the Repult
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
infgrmation returned in the Result argument may be stale. In this case, the control ppint
shquld invoke«the appropriate action to refresh its copy of the desired information [for
exgdmple, via‘the BrowseRecordSchedules() or GetRecordSchedule() action).

2.6/5.2 Dependency on State

NoRre-

2.6.5.3 Effect on State

None.

2.6.5.4 Errors

Table 2-16 — Error Codes for BrowseRecordSchedules()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture clause on Control.

500-599 TBD See UPnP Device Architecture clause on Control.
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ErrorCode errorDescription Description
600-699 TBD See UPnP Device Architecture clause on Control.
709 Unsupported or The sort criteria specified are not supported or are invalid.

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

request
2.6.6 BrowseRecordTasks()
This action is used to browse the list of recordTask objects associated with a single
recptraSchedte—n add;tiuu, ftcanbeusedtobrowse-theentiretist of-altrecordtask ub] cts
avdilable in the entire ScheduledRecording service, independent of their ,pafent
recprdSchedule.
Th¢ Result argument contains an XML escaped srs XML Document that contains a sef of
recprdTask objects. When the RecordSchedulelD input argument contains the @id valu¢ of

an
Do
rec

existing recordSchedule, then the Result argument returns an XML 'escaped srs X
cument that contains the set of recordTask objects associatedOwith that partic

prdSchedule. When the RecordSchedulelD input argument is setctolthe empty string

ML
ilar

o,

theh the Result argument returns an XML escaped srs XML Document that contains a list of
all pvailable recordTask objects in the entire ScheduledRecording /service.

2.6/6.1 Arguments

Table 2-17 — Arguments for BrowseRecordTasks()
Argument Direction relatedStateVariable

RecprdSchedulelD IN A ARG _TYPE ObjectID

Filtdr IN A ARG _TYPE Propertylist

Staftinglndex IN A ARG _TYPE Index

RequestedCount PN A ARG TYPE Count

SorfCriteria IN A ARG _TYPE SortCriteria

esplt ouT A ARG TYPE RecordTask

unjberReturned ouT A ARG TYPE Count
TotglMatches ouT A ARG _TYPE Count

UpditelD ouT StateUpdatelD
The syntax and_ _semantics of the arguments (the RecordSchedulelD argument not included)
of the BrowseReeordTasks() action are identical to those of the BrowseRecordSchedul¢s()

on, except-that the objects returned by this action are recordTask objects instead
prdSchedule objects.

2.6

6.11 RecordSchedulelD

of

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

recordTask instances in the entire ScheduledRecording service are returned.

2.6

.6.1.2

Filter

See Clause 2.6.5.1.1, “Filter”.

2.6

.6.1.3

Startinglndex and RequestedCount

See Clause 2.6.5.1.2, “Startinglndex and RequestedCount”.

available
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2.6.6.1.4 SortCriteria

See Clause 2.6.5.1.3, “SortCriteria”.

2.6.6.1.5 Result

See Clause 2.6.5.1.4, “Result”. However, the returned objects are recordTask objects instead
of recordSchedule objects.

2.6.6.1.6 NumberReturned

Seg¢ Clause 2.6.5.1.5, “NumberReturned”.

2.616.1.7 TotalMatches

Whien the RecordSchedulelD input argument contains the @id value tof an exisfing
recbrdSchedule, then the TotalMatches argument MUST indicate thentotal number| of
recprdTask objects that exist in the ScheduledRecording servicg for the indicqted
recbrdSchedule. When the RecordSchedulelD input argument is set tathe empty string (*"),
theh the TotalMatches argument MUST indicate the total number of recordTask objects that
exist in the entire ScheduledRecording service, independent of theiparent recordSchedulg.

2.6/6.1.8 UpdatelD
Seg¢ Clause 2.6.5.1.7, “UpdatelD".

2.616.2 Dependency on State

None.

2.6/6.3 Effect on State

None.

2.6/6.4 Errors

Table 2-18 — Error Codes for BrowseRecordTasks()

ErforCode errorDescription Description
4001499 TBD See UPnP Device Architecture clause on Control.
5001599 TBD See UPnP Device Architecture clause on Control.
6007699 'BD See UPnP Device Architecture clause on Control.
704 No such The specified recordSchedule does not exist.

recordSchedule ID

709 Unsupported-or The-sortcriteria-specified-is-Rot-supported-oris-nvalid
Ladl o Lad Ladl

invalid sort criteria

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

2.6.7 CreateRecordSchedule()

This action creates a recordSchedule (that is: a scheduled recording list entry) for some
media content (for example, broadcast content, analog input content, etc). This action
creates a new object of a class, derived from the recordSchedule 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 maintained by the ScheduledRecording service. This
list can be consulted through the BrowseRecordSchedules() action. The ScheduledRecording
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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 instantiation of one or more recordTask objects, these recordTask objects
MUST 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 should already be recording, then the
ScheduledRecording service MUST 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
sogn as possible, then the CreateRecordSchedule() action MUST return with error code 20
without any change.

2.6|7.1 Arguments

Table 2-19 — Arguments for CreateRecordSchedule()

Argument Direction relatedStateVariable
Elerpents IN A _ARG_TYPE RecordScheduleParts
RecprdSchedulelD ouT A _ARG_TYPENObjectID
Resplt ouT A ARG _TYPE RecordSchedule
UpdptelD ouT StateUpddtelD

2.6/7.1.1 Elements

The Elements input argument contains an XML escaped srs XML Document (see [SRS-XSD]).
This document contains a single recordScheduleParts. The recordScheduleParts object
identifies the desired property values for the recordSchedule object to be created. The new
recprdSchedule will be an instance of a specific recordSchedule class. Each class defineq its
set|of member properties, some of which are REQUIRED, and some of which are OPTIONAL.
See Annex C,
(ngrmative)

AV| Working Committee Class Definitions” for details. Al REQUIRED member properties
MUST be specified. If a controlipoint omits supported OPTIONAL member properties from|the
Elelments argument, then thelScheduledRecording service MUST create the recordSchedule
with the appropriate default value for those omitted member properties. If unsuppoited
properties or unknown. properties are specified in the Elements argument, |the
ScheduledRecording-service MUST gracefully accept these. If an unsupported valug is
spqcified for a supperted member property, the ScheduledRecording service MUST detect
thig and return egror code 703.

2.6{7.1.2 RecordSchedulelD

If the’,'ScheduledRecording service accepts the recordSchedule in the Elements irfput
argument, then the ScheduledRecording service MUST provide a value in this oufput
argument. The returned RecordSchedulelD value MUST be a unique value within the
ScheduledRecording service. RecordSchedulelD values are assumed to be opaque values
without special meaning. Although a ScheduledRecording service may choose to use a
RecordSchedulelD value that was previously assigned (and later removed from the active list
of recordSchedule instances), this specification recommends that the RecordSchedulelD
value be unique in time as well.

2.6.7.1.3 Result

The Result output argument contains an XML escaped srs XML Document (see [SRS-XSD]).
This document contains the newly created recordSchedule object as described in Annex A, “
(normative)

srs XML Document”. Any properties specified in the input Elements argument MUST have the
same values in the output recordSchedule. The ScheduledRecording service MUST return all
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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 properties such as scheduleState are defined as
REQUIRED for an output recordSchedule and MUST be included in the returned document.
Refer to C.1.1, “Relationships between Classes and Properties” for the support level of each

property.

The ScheduledRecording service implementation MUST 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 MUST re-

X arad tnforootion oy Lt oFFRatio acetratebefore

2.6|7.1.4 UpdatelD

Seg¢ Clause 2.6.5.1.7, “UpdatelD".

2.6{7.2 Dependency on State

None.

2.6|7.3 Effect on State

The value of the StateUpdatelD state variable is changed and the LastChange state varigdble
is ypdated.
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2.6.7.4 Errors
Table 2-20 — Error Codes for CreateRecordSchedule()
ErrorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
701 Invalid Syntax The recordSchedule in the Elements argument has invalid syntax.
This includes malformed XML in the Elements ih:’\llf nrgllmnnf ora
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 conflicting with,one or more
existing recordSchedule objects.
The ScheduledRecording service MAY feject a conflicting
recordSchedule and return with this error code.
731 Protected Contents | The specified contents are copy protected.
The ScheduledRecording service MAY reject a recordSchedule that
specifies copy protected cortents and return with this 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 média does not have sufficient capacity.
735 Media Error Error relatedto the specified destination media.
736 Too Many The makimum number of recordSchedule objects is reached.
recordSchedules
737 Resource Error Ercor related to an application resource.
2.6|8 DeleteRecordSchedwle()
The DeleteRecordSchedule() action is used to delete a specific recordSchedule. When [the
recbrdSchedule is deleted, all of the associated recordTask objects MUST also be deleted.
The list of Record-Sehedules and their associated recordSchedulelD currently maintained by
the| ScheduledRecording service can be retrieved through the BrowseRecordSchedulg¢s()
actfon.
A recordSchedule can only be deleted when all of its associated recordTask objects ar¢ in
the| “IDEE” or the “DONE” phase. If any of the associated recordTask objects are in [the
“AQTIVE" phase, then the ScheduledRecording service MUST return with error code ¥05

(active recordTask) without any change. A control point that wants to recover from this error
scenario can first delete the associated active recordTask objects by invoking the
DeleteRecordTask() action on these objects and then delete the recordSchedule. The active
recordTask objects can be retrieved by properly invoking the BrowseRecordTasks() action.

It must be noted 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 (OPTIONALLY) be automatically deleted along with its associated
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.
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8.1 Arguments

Table 2-21 — Arguments for DeleteRecordSchedule()

Argument Direction relatedStateVariable

RecordSchedulelD IN A_ARG_TYPE_ ObjectID

2.6

.8.1.1 RecordSchedulelD

(E)

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

2.6|8.2 Dependency on State

Nolpe.

2.618.3 Effect on State

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

is ypdated.

2.6/8.4 Errors

Table 2-22 — Error Codes for DeleteRecordSchedule()
ErforCode errorDescription Description

4001499 TBD See UPnP Device Architeettire clause on Control.

5001599 TBD See UPnP Device Architecture clause on Control.

6001699 TBD See UPnP Device Architecture clause on Control.

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

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

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

2.6|9 GetRecordScheduleg()

Thi

5 action is used to retrieve a single recordSchedule from the ScheduledRecording servi

9.1 Arguments

Table 2-23 — Arguments for GetRecordSchedule()

ble

Argument Direction relatedStateVariable
RecprdSchedulelD IN A ARG TYPE ObjectIiD
Eiltds NI A—ARG—IYRE PRropertylist
Result ouT A ARG _TYPE RecordSchedule
UpdatelD ouT StateUpdatelD
2.6.9.1.1 RecordSchedulelD

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

2.6

.9.1.2 Filter

See Clause 2.6.5.1.1, “Filter”.
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2.6.9.1.3 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 RecordSchedulelD
argument. For further details, see Clause 2.6.5.1.4, “Result”.

2.6.9.1.4 UpdatelD

See Clause 2.6.5.1.7, “UpdatelD".

26 32 DC[JCIIdCIIby UTI Statc
Nolpe.
2.619.3 Effect on State
None.
2.619.4 Errors
Table 2-24 — Error Codes for GetRecordSehedule()
ErforCode errorDescription Description
4001499 TBD See UPnP Device Architecture tlause on Control.
5001599 TBD See UPnP Device Architecture clause on Control.
6001699 TBD See UPnP Device Architecture clause on Control.
704 No such The specified recordSchedule does not exist.
recordSchedule ID
720 Cannot process the | Cannot processthe request in a reasonable amount of time.
request
2.6{10 EnableRecordSchedule()
This OPTIONAL action is used to-“enable a previously disabled recordSchedule. Enabling a
recprdSchedule is allowed in any state except for the “"COMPLETED” state. In this case, [the
actlon MUST return with eprorrcode 740.
The invocation of thesEhableRecordSchedule() action enables all the associated recordThsk
objects in the “IDLE” or “ACTIVE” phase (See Clause 2.6.14, “EnableRecordTask()") exdept
for those which were disabled individually at the recordTask level via the DisableRecordTdsk()
actlon. Disabling:'at the recordTask level always takes precedence. If any of the associgted
recprdTask-objects end up in a state that indicates that these recordTask objects shquld
alrgady be-recording, then the ScheduledRecording service MUST ensure that thpse
recprdings 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
ens o o baoca aoardioo o o a-aH1—A n-a thla hon ha ol

; , abteReeerdSehedtle()
action MUST return with error code 720. If the ScheduledRecording service can not enable
some of the recordTask objects in the “IDLE” or “ACTIVE” phase, it MUST return error code

740 without any change.

Enabling a recordSchedule MUST NOT affect its recordTask objects in the “DONE” phase.
These recordTask objects MUST NOT cause error code 739 to be generated.
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2.6.10.1 Arguments

Table 2-25 — Arguments for EnableRecordSchedule()

Argument Direction relatedStateVariable

RecordSchedulelD IN A ARG _TYPE ObjectID

2.6.10.1.1 RecordSchedulelD

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

2.6/10.2 Dependency on State

None.

2.6110.3 Effect on State

The value of the StateUpdatelD state variable is changed and the LastChange state varigble
is Jupdated (the scheduleState@currentErrors property and some(taskState@xxx efror
properties might be updated).

2.6110.4 Errors

Table 2-26 — Error Codes for EnableRecardSchedule()

ErforCode errorDescription Pescription

4003499 TBD See UPnP Device Architeeture clause on Control.

5001599 TBD See UPnP Device Architecture clause on Control.

6001699 TBD See UPnP Devjee Architecture clause on Control.

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

720 Cannot process the | Cannat\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.

2.6/11 DisableRegordSchedule()

This OPTIONAL action is used to disable a recordSchedule. Disabling a recordSchedul¢ is
alldqwed in any state except for the “COMPLETED” state. In this case, the action MUST refurn
with errercode 740.

Theée—+vocation—ei—the—DisableRecordScheduleQ—action—disables—alassociated—+escerdTask
objects in the “IDLE” phase (See Clause 2.6.15, “DisableRecordTask()") 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 MUST 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 MUST NOT affect its recordTask objects in the “DONE”
phase. These recordTask objects MUST NOT cause error code 739 to be generated. A
disabled recordSchedule MUST continue to generate new recordTask objects but they MUST
all be disabled. This allows control points to understand which recordTask objects will
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become active, once the RecordSchedule is re-enabled. This also provides the means for a
control point to enable individual recordTask objects, even when the recordSchedule is
disabled.

2.6.11.1 Arguments
Table 2-27 — Arguments for DisableRecordSchedule()

Argument Direction relatedStateVariable
RecordSchedulelD IN A ARG _TYPE ObjectiD
2.6/11.1.1 RecordSchedulelD
The RecordSchedulelD argument contains the object ID of the recordSchedule to bel disaljled.
2.6/11.2 Dependency on State
Noipe.
2.6{11.3 Effect on State
The value of the StateUpdatelD state variable is changed and.the”LastChange state varigdble

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

2.6/11.4 Errors
Table 2-28 — Error Codes forDisableRecordSchedule()
ErforCode errorDescription Description

4003499 TBD See UPnP Device Architecture clause on Control.

5001599 TBD See UPRP Device Architecture clause on Control.

6001699 TBD See UPnP Device Architecture clause on Control.

704 No such The specified recordSchedule does not exist.
recordSchedule 1D

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
enablé/disable enabled ordisabled.
recordScthedule

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

2.6]12 ( DeleteRecordTask()

Thl ODTIONAL action 1o ond o Aalata o
SO T TONN/YC oactioTT 15— oSC Ut~ OCTCTC— O

Cor—apnvi—oviatiao ¢ ardTacl hIS
ooty CATStTTYg - TCCOTO T oo,

action MUST always succeed. The recordTask object is removed from the list of recordTask
objects that is maintained by the ScheduledRecording service for the (parent)
recordSchedule and any ongoing recording for this recordTask MUST stop immediately. The
associated recorded content for that recordTask MUST NOT be deleted as a result of this
action.

rocaordlacl
TCCOTO T O oI,

2.6.12.1 Arguments

Table 2-29 — Arguments for DeleteRecordTask()

Argument Direction relatedStateVariable

RecordTaskID IN A ARG _TYPE ObjectIlD
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2.6.12.1.1 RecordTaskID

The RecordTaskID argument contains the object ID of the recordTask to be deleted.

2.6.12.2 Dependency on State

None.

2.6.12.3 Effect on State

Th
is ypdated.

igble

2.6]112.4 Errors

Table 2-30 — Error Codes for DeleteRecordTask()

ErforCode errorDescription Description
4001499 TBD See UPnP Device Architecture clause on Controlk
5001599 TBD See UPnP Device Architecture clause on Control.
6007699 TBD See UPnP Device Architecture clause 'on ‘Control.
713 No such recordTask | The specified recordTask does ndt-eXist.
1D

2.6113 GetRecordTask()

Thip action is used to retrieve a single recordTasK\from the ScheduledRecording service.

2.6/13.1 Arguments

Table 2-31 — Arguments for GetRecordTask()

Argument Direction relatedStateVariable

z

RecprdTaskID A_ ARG _TYPE_ ObjectID

Z |l

Filtdr A ARG _TYPE Propertylist

Py
(0]
0
o]
C
|

A ARG _TYPE RecordTask

o]
C
|

UpdjatelD StateUpdatelD

2.6{13.1.1 RecordTaskID

The RecordTasklD argument contains the object ID of the recordTask for which informatiop is
to e returned:

2.6/13/12  FEilter

See Clause 2.6.5.1.1, “Filter”.

2.6.13.1.3 Result

The Result output argument contains an XML escaped srs XML Document that contains a
single recordTask instance, identified by the @id value specified in the RecordTasklD
argument. The Result argument is identical to the Result argument of the
BrowseRecordTasks() action. See Clause 2.6.6.1.5, “Result” for further details.

2.6.13.1.4 UpdatelD
See Clause 2.6.5.1.7, “UpdatelD".
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2.6.13.2 Dependency on State
None.
2.6.13.3 Effect on State
None.
2.6.13.4 Errors
Table2-32 Error-CodesforGCetRecordlaski—
ErforCode errorDescription Description
4001499 TBD See UPnP Device Architecture clause on Control.
5001599 TBD See UPnP Device Architecture clause on Control.
6001699 TBD See UPnP Device Architecture clause on Control.
713 No such recordTask | The specified recordTask does not exist.
ID
720 Cannot process the | Cannot process the request in a reasonablé amount of time.
request
2.6/14 EnableRecordTask()

Thi

beh
alrd

Inv
sta

performed at the (patrent) recordSchedule level. A recordTask that is enabled by invoK

En

5 OPTIONAL action is used to first de-synchronize the recordTask enable/disg
avior from the (parent) recordSchedule and then individually enable the recordTask, if
ady enabled.

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

A recordTask that is enabled in thex*ACTIVE"” phase MUST start recording content
soon as possible and within a reasanable amount of time unless the occurrence of
error prevents that. In that case, itMUST return error code 720 without any change.

bking EnableRecordTask() on'a recordTask in the_“DONE” phase MUST NOT affect
e of the recordTask and MUST fail with error code 741.

EnIbling a recordTask always takes persistent precedence over enabling/disabling activi

bleRecordTask() ) remains  enabled until explicitly disabled by invok

Dis|

ableRecordTask() on that recordTask. Invoking EnableRecordSchedule()

Dis|

ableRecordSchedule() on the (parent) recordSchedule does not affect the recordT

any

rec

more. A tecordTask enable/disable behavior can be re-synchronised to the (parg
prdSchedule by invoking the ResetRecordTask() action. From that point onwardg

rec

rec

prdTask will follow any enabling/disabling activities performed at the (pare
prdSchedule level again.

2.6

ble
not

ESS

as
an

the

lies
ing
ing
or
psk
bNnt)
, a
eNt)

.14.1  Arguments

Table 2-33 — Arguments for EnableRecordTask()

Argument Direction relatedStateVariable

RecordTaskID IN A_ ARG _TYPE_ ObjectID

2.6

14.1.1 RecordTaskID

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

None.

2.6.14.3 Effect on State

(E)

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

isu

pdated.

2.6.14.4 Errors

Table 2-34 — Error Codes for EnableRecordTask()

ble

not

the

ST
and

ErforCode errorDescription Description

4001499 TBD See UPnP Device Architecture clause on Control.

5001599 TBD See UPnP Device Architecture clause on Control.

6001699 TBD See UPnP Device Architecture clause on Control.

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

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

“DONE” phase

2.6]15 DisableRecordTask()

This OPTIONAL action is used to first de-synchronize the recordTask enable/dis3

behavior from the (parent) recordSchedule and then individually disable the recordTask, if

alrgady disabled. A disabled recordTask MUST behave identical to an enabled recordT3sk,
exdept for the following:

e |[A disabled recordTask in the “IDLE™phase MUST report error code 101 (Disabled) in
taskState@pendingErrors property.

e |[A disabled recordTask in thec“ACTIVE” phase MUST NOT record content and it MU
report error code .101 (Disabled) in the taskState@currentErrors
taskState@errorHistory properties.

Whien a recordTask in the “ACTIVE” phase is disabled, it MUST stop recording immediat

If fhat is not posSible, it MUST return error code 720 without any change. InvoK

Dis|

ableRecordTask() on a recordTask in the “DONE” phase MUST NOT affect the statg

the

Dis|

performed* at the (parent) recordSchedule level. A recordTask that is disabled by invoK

Dis

recordTask-and MUST fail with error code 741.

abling arecordTask always takes persistent precedence over enabling/disabling activi

ableRecordTask() remains disabled until explicitly re-enabled by invoK

ely.
ing
of

lies
ing
ing

il =S TBAN sl =2 1 1 Lo = [ =Y o ol (D PAN
EndUIUﬁUbUIUIaDK\) UTl tiat TICLUTU T AdSK. IMTVURITTY CITdDICERCLUTUOLTTEUUITT )

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

ordTask will follow any enabling/disabling activities performed at the (parent)

rec
rec

ordSchedule level again.

2.6

.15.1 Arguments

Table 2-35 — Arguments for DisableRecordTask()

Argument Direction relatedStateVariable

Rec

ordTaskID IN A ARG _TYPE ObjectiD
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2.6

.15.1.1 RecordTaskID

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

2.6.15.2 Dependency on State

None.

2.6.15.3 Effect on State

Th

is ypdated

2.6/15.4 Errors

Table 2-36 — Error Codes for DisableRecordTask()
ErforCode errorDescription Description

4001499 TBD See UPnP Device Architecture clause on Control:

5001599 TBD See UPnP Device Architecture clause on,Control.

6001699 TBD See UPnP Device Architecture clause.omControl.

713 No such recordTask | The specified recordTask does notexist.
ID

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

741 recordTask in A recordTask in the “D@NE"” phase cannot be enabled or disabled.
“DONE" phase

2.6[16 ResetRecordTask()

Thi
any

5 OPTIONAL action is used to force @ previously enabled or disabled recordTask to fol
enabling/disabling activities perfotmed at the (parent) recordSchedule level again.

nhe (parent) recordSchedule, is7in the “ENABLED” state, then the effect of invoking
betRecordTask() action_.e@n an associated recordTask is identical to invoking

EnableRecordTask() actiofi jon that recordTask and from that point onwards, following

If t

bling/disabling activities performed at the (parent) recordSchedule level again for {
prdTask.

he (parent) recordSchedule is in the “DISABLED” state, then the effect of invoking
betRecordFask() action on an associated recordTask is identical to invoking

Dis|

ableRecordTask() action on that recordTask and from that point onwards, following

eng
rec

bling/disabling activities performed at the (parent) recordSchedule level again for f
prdTask.

igble

low

the
the
any
hat

the
the
any
hat

2.6

.16.1  Arguments

Table 2-37 — Arguments for ResetRecordTask()

Argument Direction relatedStateVariable

ordTaskID IN A_ARG_TYPE ObjectID

Rec

2.6

.16.1.1 RecordTaskID

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

2.6

.16.2 Dependency on State

None.
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2.6.16.3 Effect on State

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

2.6.16.4 Errors

Table 2-38 — Error Codes for ResetRecordTask()

ErrorCode errorDescription Description

400299 TBD See UPTP DEVITE ATCIITECTUTE CIauSE O COMNIror.

5001599 TBD See UPnP Device Architecture clause on Control.

6001699 TBD See UPnP Device Architecture clause on Control.

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

2.6[17 GetRecordScheduleConflicts()

Thip action returns a CSV list of recordSchedule objects that caonflict with the recordSchedule
ind|cated by the RecordSchedulelD argument.

Support of this action is REQUIRED if the ScheduledRecording service implementa
allqws conflicting recordSchedule instances to be credted.

on

2.6{17.1 Arguments

Table 2-39 — Arguments for GetRecordScheduleConflicts()

Argument Direction relatedStateVariable
RecprdSchedulelD N A ARG _TYPE ObjectID
RecprdScheduleConflictIDList ouT A ARG _TYPE ObjectIDList
UpdpatelD ouT StateUpdatelD

2.6{17.1.1 RecordSchedulelD

The RecordSchedulel®D*argument contains the object ID of the recordSchedule for which all
conflicting recordSchedule object ID values are to be returned in |the
Re¢ordScheduleConflictIDList output argument.

2.6{17.1.2 RecordScheduleConflictIDList

Thip output argument contains the CSV list of recordSchedule object IDs that conflict with[the
recbrd8chedule, indicated by the RecordSchedulelD argument.

2.6.17.1.3 UpdatelD

The returned UpdatelD argument MUST 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
Clause 2.4.4, “StateUpdatelD” for more detailed information on the use of this argument.

2.6.17.2 Dependency on State

None.
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2.6.17.3 Effect on State

None.

2.6.17.4 Errors

Table 2-40 — Error Codes for GetRecordScheduleConflicts()

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture clause on Control.

5001599 TBD See UPnP Device Architecture clause on Control.

6001699 TBD See UPnP Device Architecture clause on Control.

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

2.6[18 GetRecordTaskConflicts()

Thip action returns a CSV list of @id values of all the recordTask (instances that conflict Wwith
the|recordTask indicated by the RecordTaskID argument.

Support of this action is REQUIRED if the ScheduledRecording service implementa
allgws conflicting recordTask instances to be created.

on

2.6/18.1 Arguments

Table 2-41 — Arguments for"GetRecordTaskConflicts()

Argument Ditection relatedStateVariable
RecprdTaskID 1AL A ARG _TYPE ObjectID
RecprdTaskConflictIDList ouUT A ARG _TYPE ObjectIDList
UpdpatelD ouT StateUpdatelD

2.6118.1.1 RecordTasklD

The RecordTasklD argument contains the object ID of the recordTask for which all confliciing
recprdTask object IDvvalues are to be returned in the RecordTaskConflictiDList oufput
argument.

2.6{18.1.2 RecordTaskConflictIDList

Thip output argument contains the CSV list of recordTask object IDs that conflict with [the
recprdTask, indicated by the RecordTaskID argument.

2.6.18.1.3 UpdatelD

The returned UpdatelD argument MUST contain the most recent value of the StateUpdatelD
state variable before the action began collecting information to create the 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 Clause 2.4.4,
“StateUpdatelD” for more detailed information on the use of this argument.

2.6.18.2 Dependency on State

None.


https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

- 64 — 29341-4-14 © ISO/IEC:2011(E)

2.6.18.3 Effect on State
None.
2.6.18.4 Errors
Table 2-42 — Error Codes for GetRecordTaskConflicts()
ErrorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
5001599 TBD See UPnP Device Architecture clause on Control.
6001699 TBD See UPnP Device Architecture clause on Control.
713 No such recordTask | The specified recordTask does not exist.
1D
720 Cannot process the Cannot process the request in a reasonable amount of time.
request
2.6{19 Common Error Codes

Thd
res

following table lists error codes common to actions for this(service type. If an ac
ults in multiple errors, the most specific error should be returned.

on
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Table 2-43 — Common Error Codes

ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture clause on Control.

500-599 TBD See UPnP Device Architecture clause on Control.

600-699 TBD See UPnP Device Architecture clause on Control.

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
generat SCIema viotation:

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 recerding.

706 Reserved for future extensions.

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

708 Required property Omitting a REQUIRED property is not.allewed

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.

712 Reserved for future extensions.

713 No such recordTask | The specified récordTask does not exist.

ID

7141719 Reserved-for future extensions.

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

request

7211729 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 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 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 recordSchedule 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 recordSchedule has already completed and cannot be enabled

“COMPLETED”

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

Note: 800-899 Error Codes are not permitted for standard actions. See UPnP Device Architecture clause

on Control for more details.

2.7

State Diagram of recordTask

In the ScheduledRecording service, the state of each recordTask is represented by its state
properties (that is: taskState and its associated properties taskState@xxx). The definitions

are_described in clause B.16, “Task State Properties”. Additionally, the state behavior

fa

recprdTask is illustrated by a state diagram to give a visual description of each state and [the
stale transitions. State diagrams are provided for informational purposes. Whenevet-therg is
a discrepancy between the state diagram and the textual description of state fand sfate

tramsition, the normative textual description takes precedence.

2.711 A Full-Featured State Diagram

As
val

described above, the taskState property reflects the current statecef’the recordTask.
le changes over time as the recordTask progresses through its‘lifé-cycle. The follow

Its
ing

staje transition diagram shows the possible states and state\_transitions that a giyen
recprdTask may take throughout its life time. It is assumedisthat all (REQUIRED and

OP[TIONAL) normative states and attributes of a recordTask jare supported by the dev

ce.

Funther, it is assumed that a device is able to resume recording in the middle of the “ACTIVE”

phdgse., The GetAllowedValues() action can be used to‘determine if a device supports
stajes and attributes.

all
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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
EH>++ = .
5 IDLE. Info = @infoList property
PH->DONE ATRISK > =T "
— = Triggers a transition when set to new value
TE > = Transition causes a new value to be set
STV 1 =? = Transition target determined by current value
PH>ACTIVE
\ / d
/ CE>++ \
ACTIVE. 0 ACTIVE. PSEHRIEE
TRANSITION. 0 TRANSITION.
FROMSTART, 0 RESTART
0
0
0 ACTIVE.
[ NOTRECOR
Rec>1 [ DING
SBR>1 .
FBR>1 0
PE =?
0o 1 0
0
0
ACTIVE. ACTIVE. 0 ACTIVE.
RECORDING RECORDING. 0 RECORDING
FERL FROMSTART FROMSTART | 8 RESTART.
RECa0 OK ATRISK ] ATRISK
E'H—>I++
PH->DONE 0
SBM~>1 '
SBR =? K /
0 1
ETM->1 0 ETM->1 ETM->1
Rec>0 [} Rec>0 PH->DONE
PH->DONE ] PH->DONE
3 LBR>1 0 LBR>1
DONE.
PARTIAL
recordTask Deleted
Figure 5 — A Full-Featured State Diagram
2.7.1.1 “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.
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2.7.1.1.1 “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 “ACTIVE” phase. If, while
waiting for the start time, a non-fatal error is detected, the recordTask will transition to the
“IDLE.ATRISK” state indicating that the recordTask is at risk of not completing successfully
due to some non-fatal error condition.

2.7.1.1.2 “IDLE.ATRISK” State

Thip state indicates that the recordTask is waiting for the start time to be reached, but thalt at
leapt one non-fatal error condition has been detected. If/when the start time is reached, [the
recprdTask will transition to one of the states in the “ACTIVE” phase. If, while waiting for [the
staft time, the non-fatal error is resolved, the recordTask will transition back to [the
“IDLE.READY” state.

2.711.2 “ACTIVE” Phase

The states in this phase indicate that the recordTask’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 to record the content. The recofdTask will remain in fhis
phdse until either the recordTask’s end time is reached (that‘is: the content is no longer
avdilable) or until a fatal error is detected. If/when the endZfime is reached, the recordThsk
will| transition to the appropriate “DONE” state based-on how much of the content yas
recprded (that is: all — “DONE.FULL", part — “DONE.RARTIAL", or none —“DONE.EMPTY"). 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: parf or
nore).

2.711.2.1 “ACTIVE.TRANSITION.FRAMSTART" State

Thip state indicates that the recordTask is attempting to begin recording the recordTagk’s
content from the beginning of the designated start time. The recordTask remains in this s{ate
untjl either the device actually begins recording data to the media or until a non-fatal or fatal
errpr occurs. If the device actbally starts to record data to the media, the recordTask |will
trampsition to “ACTIVE.RECORPING.FROMSTART" states where the content continues to| be
recprded. If the initial recording attempt fails due to a non-fatal error, the recordThsk
tramsitions to the “ACTHWWE.NOTRECORDING” state where one or more attempts is made to
resplve the problemsand re-start the recording. If a fatal error is detected, the recordTask |will
trampsition to either the “DONE.PARTIAL"” or the “DONE.EMPTY” state, depending on how
mugh 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 “IDLE” states and the “ACTIVE” states.
Specifically, at the instant when the recordTask’s start time is reached, the recordTask |(by
def nifinn) must transition out of the “IDLE” Inh:\t:t:\ and into the “ACTIVE” Inhnen’ HowevVer,
since the device has not yet attempted to record any content data on to the media, it is
unknown which “ACTIVE"” state the recordTask should 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.

2.7.1.2.2 “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,
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but was later disrupted due to a non-fatal error. The recordTask 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 due 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).

Althn..nh thao vracordTacl rarmaalne 1 thic ottt far A rAalatihn Al chart nAariand AF $1aA  thic o ate
eugh—tHe—Tecoro—a S tHeHahS—Hh—trHS—State—To—a—t et ery—Sotr—peea—o+—tme iS5

bridges an inherent discontinuity between the “ACTIVE.NOTRECORDING” state and.[the
“AQTIVE.RECORDING.xxx" states. Specifically, at the instant when a current non-fatal* efror
hagy been resolved, the recordTask (by definition) must transition out|,of [the
“AQGTIVE.NOTRECORDING” state and into one of the other “ACTIVE" states. However, sihce
the|device has not yet attempted to restart the recording of content data on to.the media, |t is
unknown which “ACTIVE” state the recordTask should transition to. pFirstly, it is [not
appropriate to transition to any of the “ACTIVE.RECORDING.xxx" states because the deyice
hag not yet actually (re)started to record any content data. Secondly, (it,is not appropriatg to
trapsition back to the “ACTIVE.NOTRECORDING” state because_there are no unresoljed
nor-fatal errors. Since no other “ACTIVE” states are appropriate \af this instant in time, the
“AQTIVE.TRANSITION.xxx" states exists as a brief transition point while the true disposition
of the recordTask is determined.

2.7(1.2.3 “ACTIVE.RECORDING.FROMSTART.OK"(State

Thip state indicates that the recordTask has reached its start time and that all of the tajget
cortent has been recorded continuously from the beginning. Additionally, no non-fatal or fatal
errprs have occurred or have been detected\which would otherwise threaten the fufure
continuity of the recording. The recordTask remains in this state until either the recordTagk'’s
end time is reached or until a non-fatal of\fatal error occurs or a pending non-fatal or fatal
errpr 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 oecurs, the recording has already halted and the recordThsk
transitions to the “ACTIVE.-NOTRECORDING” state where one or more attempts are madeg to
resplve the problem and. resStart the recording. If a fatal error actually occurs, the recording
hag already halted and the recordTask transitions directly to the “DONE.PARTIAL" sfate
ind|cating that part 0f)the target content was recorded. If a pending non-fatal or fatal errgr is
detpcted (but, \has not vyet occurred), the recordTask transitions to |the
“AQTIVE.RECORDING.FROMSTART.ATRISK” state indicating that the target content has
begn recordéd-continuously from the beginning, but a pending error has been detected that
threatens the' remainder of the recording.

2.712.24 “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 remains in this state until
either the recordTask’s end time is reached or until all of the pending non-fatal and fatal
errors have been resolved or until a non-fatal or fatal error actually occurs.

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 recordTask 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, the recording has already halted and the
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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.

2.7.1.2.5 “ACTIVE.RECORDING.RESTART.OK” 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 beglnnlng or somewhere in the m|ddle so that part of the content was

World otherW|se threaten the future cont|nU|ty of the recordlng The recordTask remains in
thid state until either the recordTask’s end time is reached or until a non-fatal or fatalactuglly
ocqurs 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 recorged.
If 4 non-fatal error actually occurs, the recording has already halted~and the recordThsk
tramsitions to the “ACTIVE. NOTRECORDING" state where one or moreiattempts are madeg to
resplve the problem and again restart the recording. If a fatal ,error actually occurs, [the
recprding has already halted and the recordTask transitions directhy/to the “DONE.PARTIAL"
stafe indicating that part of the target content was recorded. If\a pending non-fatal or fatal
errpr is detected (but has not yet occurred), the ,recordTask transitions to |the
“AQTIVE.RECORDING.RESTART.ATRISK"” state indicating.thiat part of the target content has
begn recorded and that additional non-fatal or fatal err@rs are pending which threaten [the
remainder of the recording.

2.7(1.2.6 “ACTIVE.RECORDING.RESTARTVATRISK” State

Thip state indicates that the recordTask hasfeached its start time and that the target confent
datp is being recorded onto the media. HoWwever, at some point in the past, the recording Wwas
disfupted 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 detedted
thaf threaten the future continuity of‘the recording. The recordTask remains in this state yntil
either the recordTask’s end time-is reached or until all of the pending non-fatal and fatal
errprs have been resolved or yntil a non-fatal or fatal actually occurs.

If the recordTask reaches, its end time, the recordTask halts the recording and transitions to
the|*“DONE.PARTIALstate indicating that part, but not all, of the target content was recorgled.
If nll of the pending errors have been resolved, the recordTask transitions to [the
“AQTIVE.RECORDING.RESTART.OK?" state indicating that the target content continues tq be
recprded, but-Wwith some content missing, and that no pending non-fatal or fatal errors have
begn detected. If a non-fatal error actually occurs, the recording has already halted and [the
recprdTasktransitions to the “ACTIVE. NOTRECORDING” state where one or more attenjpts
are| made“to resolve the problem and again restart the recording. If a fatal error actuplly
ocqufs;, the recording has aIready halted and the recordTask transitions directly to [the

uDOr\lr— DADTLALY
INL.T- ATNTTAL DI.CM.C |||un.a.u||y |.||a|. pClIL UI LIIC LG.IUCI. bUIILUIIL wdsS IUbUIUCU

2.7.1.2.7 “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 the 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 non-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
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transitions 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).

2.7.1.3 “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 recorded. 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.

2.711.3.1 “DONE.FULL" State
Thip state indicates that all of the recordTask’s target content was recorded in its- entifety

without any interruptions. No error occurred while recording the target icontent. The
recprdTask remains in this state until the recordTask is deleted.

2.7(1.3.2 “DONE.PARTIAL" State

Thip 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 {hat
content from being recorded. The recordTask remains in this\state until the recordTask is
delgeted.

2.7(1.3.3 “DONE.EMPTY” State

Thip state indicates that none of the recordTask’s~target content was recorded. One or more
errprs occurred that prevented the recording.from even getting started. The recordThsk
remains in this state until the recordTask is deleted.

2.72 A Minimal-Implementation State:Diagram

The simplest state diagram based~6n the minimum required state related propertieg is
illustrated below to show the behavior of such a device and the progression of its state. The
sugport level of these state related properties is defined in C.3.2, “object.recordTask Clags”.
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
“AQTIVE" phase is entered. By definition, any device MUST support at least the following 5
illustrated states.
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PH = @phase property

STM = @startDateTimeMet property
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 /0 N\ T PE = @pendingErrors property
EH>++ IDLE. Info = @infolList property
EHO>DORE READY > = Triggers a transition when set to new value
SBM>1
\/( > = Transition causes a new value to be set
=? = Transition target determined by current value
STM> 1
\PH—)ACTIVE
\ L J
0
0
0
0
0
0
(] _
0
0
Rec>1 (]
SBR>1 0
FBR>1 0
:
0
0
ACTIVE. ]
RECORDING. ]
FERL FROMSTART (]
REC20 0K (]
EH>++
PH->DONE '
SBM>1 .
\_ : -/
) o - .
\ ETM>1 0
Rec>0 0
' PH>DONE 0
3 " LBR>1 [

recordTask Deleted

DONE.
PARTIAL

2.7.2.1

Figure 6 — A Minimal-Implementation State Diagram

this phase, the

“IDLE"” Phase

device

able

to detect pending errors (that is:
taskState@pendingErrors MUST 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.
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2.7.2.1.1 “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.

2.7.2.1.2 “IDLE.ATRISK” State

Because there is no error detecting mechanism (that is: taskState@pendingErrors) supported,
this_state is not supported

2.712.2 “ACTIVE” Phase

Bec¢ause there is no pending error (that is: taskState@pendingErrors) detectionumechanjsm
sugported, nor is an interrupted “ACTIVE” recording or late recording (that is:ithe ‘start timg is
migsed) able to resume recording (due to device limitations), only one .state MUST| be
sugported in the “ACTIVE" phase, that is: "ACTIVE.RECORDING EROMSTART.OK" It
ind|cates a perfect recording condition.

2.712.2.1 “ACTIVE.TRANSITION.FROMSTART" State

Thip state is not supported.

2.7(2.2.2 “ACTIVE.TRANSITION.RESTART” State

Thip state is not supported.

2.7(2.2.3 “ACTIVE.RECORDING.FROMSTART.OK” State

Thip is the only state that MUST be suppaerted in the “ACTIVE” phase. It indicates the perfect
recprding condition. The recordTask has reached its start time and all of the target confent
hagq been recorded continuously fram“the beginning. The recordTask remains in this state
untjl either the recordTask’s end time' is reached or until a fatal error is detected.

If the recordTask reaches its(end time, the recordTask halts the recording and transition$ to
the|*“DONE.FULL" state indicating that the entire target content was recorded uninterrupted. If
the[recording is interrupted for any reason, it is treated as a fatal error, and the recordThsk
immediately transitioris-to either the “DONE.PARTIAL” or the “DONE.EMPTY” state.

2.7(2.2.4 “AC€TIVE.RECORDING.FROMSTART.ATRISK” State

Thip state isnot supported since the device does not support pending errors.

2.7122.5 “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.

2.7.2.2.6 “ACTIVE.RECORDING.RESTART.ATRISK” State

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

2.7.2.2.7 “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.
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2.3 “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 recorded.

2.7

.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.

2.7

Thi
Thi

2.7

Thi
of

2.7

Thd
tha

The

2.3.2 “DONE.PARTIAL" State

5 state indicates that part of the recordTask’s target content was recorded, but natall o
5 state is reached from an “ACTIVE” recordTask due to a fatal error.

2.3.3 “DONE.EMPTY” State

5 state indicates that none of the recordTask’s target content was(tecorded. It is a re
| recording that has never been started due to a fatal error.

3 recordTask State Example

following example illustrates the use of state attributes? In this example, it is assurn
[ a device is able to resume a recording after it is interfupted.

events occurs at:

TO: Sytem is idle.

T1: Error 1 (for example, DRM protegted is being broadcast) and Error 3 (for exam
conflicted-loser) are predicted.

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

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

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

T8: The reCordSchedule reached the scheduled end time

T4: Error 1 is fixed (forrexample, the protected part ends.), but Error 3 is still predicited].

fit.

sult

hed

ple,

the
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Table 2-44 — recordTask State Timeline

> PlelPlp|R e
o o ||» 2 o = g_;
o S| 1o |12 ||o ||« Is)
| a e (B 1E 112 |5 s c |13
3|3 |0oo el eS| |E = |2
°le 533 = LIEIEIERIRIBIEIE B
N i3 s E|2 R | m
S| |r|INMv|w b =l |[E = 2 lo i m
> |z slie @ 1B 1B (18 |8 S |5
] o [l |lo |2 [[= [|= o o
(e - —- Z o ||l » -
c Q (|5 % o |lo || n %)
= 3 2 (|18 [I= ||l |I=
taskState
T( “|DLE.READY”" “IDLE" |0|O0|O0|0O|0|O|0|0|®@ | @& @
T “IDLE.ATRISK" “IDLE” |0|0|0]0 o|lo|o| @ 18| @
T2 “ACTIVE.NOTRECORDING" “ACTIVE|O|O |12 |12|0]|O0|0|0O|,>| 3| 1
T3 “ACTIVE.NOTRECORDING" “ACTIVE|O|O|21|2|0|0 ][0 12| 3 | 1,4
T4 “ACTIVE.NOTRECORDING" “ACTIVE|O|O |21 |2[0|0|0|0| 2| 3| 1,2
T4 “ACT.RECORDING.RESTART.ATRISK"FACTIVE [1| 1 |1 f¥]| 0|0 |0 |0 | @ | 3 | 1,2
T6 I“ACTIVE.NOTRECORDING" “ACTIVE|ON-{1|1|0|0|0|0| 3 |@ [1,23
T “ACT.RECORDING.RESTART.OK" FACTIVE 1|1 |1|1|0|0|0|0|@ | @ [1,23
T4 “DONE.PARTIAL" “DONE” |01 |1|1|1|0|1|0| @ |@ |1,2)3
2.8 ScheduledRecording Service Priority Model
2.8(1 Introduction of the ScheduledReécording Service Priority Model
The ScheduledRecording service jpriority model allows control points to provide desired
prigrity information in order to.kelp the ScheduledRecording service prioritize conflicting
recprdTask instances that were generated by different recordSchedule instances. The
ScheduledRecording service\pfiority model does not remove these conflicts from the system,
but| it does help the ScheduledRecording service make scheduling decisions that mlore
closely match the desires of the end-user.
The ScheduledRecording service priority model is based on a “priority level” system in which
eagh recordSchedule is assigned a specific priority level. The recordTask inherits the prigrity

of
rec

ts parentrecordSchedule. In other words, the recordTask instances generated b
pbrdSchédule of a higher priority level are given higher priority than those recordT

ins
Sclf

ances. generated by a recordSchedule of a lower priority level. Except for th

bel

edutedRecording service implementations that support “ordered priority” (descri

y a
Aask
bse
bed

w7 all of the recordTask instances generated by any of the recordSchedule instan

es

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 distinct priority levels supported by a ScheduledRecording service is vendor-
dependent. Each priority level is identified by its name which MUST 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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“L1” (Highest priority level)
“Lg”
“ 5"

L5" (Lowest priority level)

(E)

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) MUST be assigned one of

thepe supported priority levels. The priority property of each recordSchedule indicates
curfent priority level assigned to that recordSchedule which can be retrieved vVia
BrdwseRecordSchedules() action.

2.812 Ordered Priority within Each Priority Level

In

imglementations are able to prioritize the recordSchedule instances within each priority le
Whien ordered priority is supported, each recordSchedule (in addition) to its assigned prig
level) is also assigned a unique “ordered priority slot” ranging from 1 to <n> where <n> is

tot

1 re¢presents the highest priority recordSchedule within the ScheduledRecording service; {

IS:

represents the lowest priority recordSchedule within the ScheduledRecording service; tha
the|lowest recordSchedule within the lowest priority level. The ordered priority slot assig

to

property. A ScheduledRecording service that sdpport ordered priority MUST expose
property for each of their recordSchedule instances. Conversely, a ScheduledRecord
seryice that does not support this capability WHtUST NOT expose the priority@orderedV4
property. Within a given ScheduledRecording service, each ordered priority slot is assig

to

As
wil

Th

vallies within each of its 5 priority levels. The first example shows a ScheduledRecorg
seryice with fewer recordSchedule instances than the number of priority levels supported
thaf ScheduledRecording service. The second example shows a ScheduledRecording ser
with more recerdSchedule instances than the number of priority levels supported by

Sc

Of

the| different priority levels. Ordered priority slots are contiguously assigned starting with
highestpriority tecordSchedute downtothetowest priority trecordSchedute:

pddition to supporting one or more priority levels, some ScheduledRecording ser

| number of recordSchedule instances within the ScheduledRécording service. A valug

the highest priority recordSchedule within the highest. priority level “L1". The value
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a natural consequence, the recexdSchedule instances assigned to a higher priority Ig

¢ following examples shows a ScheduledRecording service that supports ordered prig

eduledRécording service.

particutar note, recordSchedule instances do not need to be evenly distributed betw
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If always have a higher ordereépriority than the recordSchedule instances assigned to a
lower priority levels.
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Table 2-45 — Example 1: Fewer recordSchedule instances than the Number of
Supported Priority Levels.

Priority Level RecordSchedulelD Ordered Priority Slot
“L1” (highest priority level) RS-A 1
“L3” RS-C 2
RS-B 3
“L5" (lowest priority level)
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Table 2-46 — 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
“ o RS-F 2
“L3” RS-C 3

RS-B 4
L4" RS-E 5
“L5" (lowest priority level) RS-G 6

RS-D 7

2.8|3 Setting the Initial Priority Level of arecordSchedule

The initial priority level of a recordSchedule is determined by the ScheduledRecording
serjice when the recordSchedule is created. When determining the initial priority level, |the
ScheduledRecording service MUST examine the recordSchedule’s incoming desiredPridrity
property, and if provided, set the recordSchedule’s initial priority leveloas indicated. If [the
degiredPriority property is not set, then the ScheduledRecording sétvice MUST assign [the
recpbrdSchedule to one of the supported priority levels based onj ;some device-dependent
asgignment algorithm. As described below, the desiredPriority property can be set to ong of
mahy different values which allow control points to express the desired priority in a numbefr of
different ways. The GetAllowedValues() action can be used to determine which valuep a
ScheduledRecording service allows for its desiredPriority‘property.

The desiredPriority property has an associated desiredPriority@type property that MUST| be
set[to “PREDEF" except when an object ID is spegified in the desiredPriority property. In fhis
cade the desiredPriority@type property MUST be'set to “OBJECTID” (see below for details).

In fhe simplest case, the incoming desiredPriority property is set to the name of one of |the
sugported priority levels. This value indicates that the recordSchedule MUST be assigned to
the| specified priority level. If the ScheduledRecording service is not able to complete [the
asgignment, then it MUST fail the creation request.

If 4 control point does not_hayve a desired priority for a recordSchedule that it is about to
crepte, the control point” may set the incoming desiredPriority property to the vglue
“DHEFAULT”. 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 is: the ScheduledRecording
seryice suppoarts the priority@orderedValue property), the ScheduledRecording seryice
MUSST alsesupport some additional values for its desiredPriority property. Firstly, [the
ScheduledRecording service MUST support a value with the following format (without [the
doybleiquotes): “<@id>" where <@id> is the @id property value of an already exisfing
recprdSchedule. (The associated desiredPriority@type property MUST be set to “OBJECT[ID”
in this case). This value Indicates that the new recordschedule MUST be assigned to the
same priority level as the existing recordSchedule identified by <@id>. Furthermore, the new
recordSchedule MUST 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 MUST 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 MUST 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 MUST
support the values “L1 HI", “L1 LOW”, “L2 HI", “L2 LOW", “L3 HI", “L3 LOW", “L4 HI",
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“L4 LOW”, “L5 HI", “L5 LOW" for the desiredPriority property. Furthermore, the
ScheduledRecording service MUST also support two additional convenience values
corresponding to the highest and lowest priority within the ScheduledRecording service.
These two additional convenience values are “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 slots 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 used to specify a specific ordered

prigrity—stet—without—-havirg—te—determine—the—@id—efthe—existing—recerdSchedute—eurrently
asdigned to that slot. Additionally, as with a “<@id>" value, the existing recordSchedule
alrgady assigned to that desired ordered priority slot and those recordSchedule instanges
asdigned to lower priority slots, are shifted to the next lower slot. However, | all
recpbrdSchedule instances remain within their same priority level.
In the following examples, the ScheduledRecording service supports 3 priority levels and glso
sugports ordered priority. The examples begin with the following recandSchedule priorities
already assigned.
Table 2-47 — Existing recordSchedule Priorities

Priority Level RecordSchedulelD Ordered Priority Value
“L1" (highest priority level) RS-A 1
“L2" RS-C 2
“L3" (lowest priority level) RS-B 3
Then the CreateRecordSchedule() action is invoked with the desiredPriority property sef to
“R$-C”. After the action completes, a new recordSchedule is created with the @id property

set|to “RS-D". The set of recordScheduleinstances is now prioritized as follows:

Table 2-48 — desiredPriority Property Set to “RS-C”

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

Next the CreateRecordSchedule() action is invoked with the desiredPriority property sef to
CHEST”, €144 HI", or “RS-A”" (all values have the same effect). After the action completes,
new recordSchedule is created with the @id property set to “RS-E”. The set| of
recprdSehedule instances is now prioritized as follows:

- la.l 40 pu | H DU = Y -t D + o s L1l l— T LT — Ll [T5 o WS, ) )
ravitc 7599 — UCTOIITTUTr TTUTTLY TTTUPTTlY OTLU LU TTITOT T o1 y L i, Ul NO~MA
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 property 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:



https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

29341-4-14 © ISO/IEC:2011(E) - 79—

Table 2-50 — 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

Fi :\II\J/, the f‘rnnannPnrdthnHllln() action-is invoked with the dosiredPriqrity prnpnrf\ll set to
—_—

“R$-C". After the action completes, a new recordSchedule is created with the @id propgrty
set[to “RS-G”. The set of recordSchedule instances is now prioritized as follows:

Table 2-51 — desiredPriority Property Set to “RS-C”

Priority Level RecordSchedulelD Ordered Priority Value

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

“2" RS-D
RS-G
RS-C

“L3"| (lowest priority level) RS-B
RS-F

~No Lo~ w (N

2.84 Sorting recordSchedule Instances Based on their Current Priority Settings

Control points can obtain the list of recordSchedule instances sorted either by their curfent
prigrity level or by their ordered priority slot.s\In order to sort the list of recordSchedule
instances by their current priority level (in_descending order; that is: highest priority lgvel
recprdSchedule instances listed first), control points can invoke the
BrgwseRecordSchedules() action with the SortCriteria argument set to “+srs:priority’ In
order to sort the list of recordSchedule;instances sorted by their current ordered priority glot
nurmber (in descending order with<the lowest ordered priority slot; that is: the highest slot
number listed first), the controlspoint can invoke the BrowseRecordSchedules() action With
the|SortCriteria argument set to-“-srs:priority@OrderedValue”.

2.9 Theory of Operation
2.9|1 Introduction

The following subclauses walk through several scenarios to illustrate the various actipns
sugported by(the ScheduledRecording service. It should be noted that these scenarios are| for
exgmple purposes only and do not have any normative value. Vendors may combine [the
dedcribed.components in a variety of ways.

N OFE—te+reasyreadabiity—Fhe—srsxM—Beocuments—ef-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.

2.9.2 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.
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2.1 Checking the Sort Capabilities

(E)

Assume that the  ScheduledRecording service supports sorting on title,

sch

eduledStartDateTime, and priority only. Then the request:

Req
Get

uest:
SortCapabilities()

will result in the following response:

Reepnnea:

GetiSortCapabilities(''srs:title,srs:scheduledStartDateTime,srs:priority")

2.9(2.2 Checking Supported Properties and their Allowed Values

A number of properties are OPTIONAL and therefore, vendors are free to decCide whethe| or

not|to support those properties for their particular ScheduledRecording implementations. The

GetPropertyList() and GetAllowedValues() actions provide the means)fer a control poing to

determine which properties a particular ScheduledRecording” service supports

(GdtPropertyList() action) and also what the allowed values \are for these properjies

(G4dtAllowedValues() action). Since the set of supported properties and their allowed valpes

may depend on the context within which these properties are(used, the GetPropertyList() and

GetAllowedValues() actions allow the control point to specify the property-set data type|for

whilch the control point wants to retrieve support level information.

2.9(2.2.1 Minimal Implementation Example

As fa first example, assume that this particular ScheduledRecording service is a truly minimal

imgdlementation (only the object.recordSchedule.direct.cdsNonEPG class is supported and

only required properties are supported).

Asgume further that the control pointWwants to determine which properties it can specify in|the

Elements input argument of _the CreateRecordSchedule() action of this minimal

ScheduledRecording implementation. It first issues the following request (The Elements input

argument of the CreateRecordSchedule() action is of data type

A ARG TYPE RecordScheduleParts):

Nofe: This A_ARG _T¥PE RecordScheduleParts example is marked by a white backgrolind

for petter reader orientation.

Request:

GetPropertykK¥st("'A_ARG_TYPE_RecordScheduleParts')

Thendhe following response will be generated:

Response:

GetPropertyList(

"srs:@id,srs:title,srs:class,srs:scheduledCDSObjectlID,
srs:scheduledStartDateTime,srs:scheduledDuration’™)

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

req

uest:

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 GetPropertyList()
action with the DataTypelD argument set to “A_ARG_TYPE RecordScheduleParts”.
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Request:
GetAllowedValues(""A_ARG_TYPE_RecordScheduleParts™, "*:*'")

The following response will be generated:

Response:

GetAl lowedValues("'

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

<AVDT
xmlIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmIns:srs="urn:schemas-upnp-org:av:srs"

xmhrs="urm-schemas=upnp=org-av-avat™
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
xgi :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">

<contextlD>
uuid:device-UUID: :urn:schemas-upnp-org:service:ScheduledRecording:1
</contextID>

<dataStructType>A_ARG_TYPE_RecordScheduleParts</dataStructiype>

<fieldTable>
<field>
<name>srs:@id</name>
<dataType>xsd:string</dataType>
<minCountTotal>1</minCountTotal>
<allowedValueDescriptor>
<allowAny></al lowAny>
</allowedValueDescriptor>
</field>

<field>
<name>srs:title</name>
<dataType>xsd:string</dataType>
<minCountTotal>1</minCountTotal>
<allowedValueDescriptor>
<allowAny></al lowAny>
</allowedValueDescFiptor>
</field>

<field>
<name>srsiclass</name>
<dataType>xsd:string</dataType>
<minCounitTotal>1</minCountTotal>
<allowedValueDescriptor>
<allowedvValuelList>
<allowedValue>
OBJECT . RECORDSCHEDULE .DIRECT . CDSNONEPG
</allowedValue>
</allowedValuelList>
</allowedValueDescriptor>

</Tield>

<field>
<name>srs:scheduledCDSObjectlD</name>
<dataType>xsd:string</dataType>
<minCountTotal>1</minCountTotal>
<al lowedValueDescriptor>

<allowAny></al lowAny>

</allowedValueDescriptor>

</field>

<fField>
<name>srs:scheduledStartDateTime</name>
<dataType>xsd:string</dataType>
<minCountTotal>1</minCountTotal>
<allowedValueDescriptor>
<allowAny></al lowAny>
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</allowedValueDescriptor>
</field>

<field>
<name>srs:scheduledDuration</name>
<dataType>xsd:string</dataType>
<minCountTotal>1</minCountTotal>
<allowedValueDescriptor>

<allowAny></al lowAny>

</allowedValueDescriptor>

</field>

</fieldTable>
</NVDT>™)

Assume further that the control point wants to determine which properties it can expé&ct to|get
retyrned in the Result output argument of the CreateRecordSchedule() action’of that sgme
mirlimal ScheduledRecording implementation. It issues the following requ;&t (The Repult
argument of the CreateRecordSchedule() action is &'f\ data type
A ARG TYPE RecordSchedule): Q(b

Nofe: This A ARG TYPE RecordSchedule example is marked @ a grey background|for
better reader orientation. \\Q/

Request:
GetPropertyList("'A_ARG_TYPE_RecordSchedule™)

The following response will be generated: oV

Regponse:

GetPropertyList(

"srs:@id,srs:title,srs:class,srs:priockty,
sns:recordDestination,srs:recordDestination@mediaType,
sns:recordDestination@preference,
sris:scheduledCDSObjectlID,
sns:scheduledStartDateTime,srs:scheduledDuration
srs:scheduleState,srs:scheduleState@currentErrors,
sns:abnormalTasksExist,srs:currentRecordTaskCount'™)

<
If the control point th ‘wants to investigate further what values it may expect for some of
thogse properties w rowsing a recordSchedule, it can retrieve that information using [the

follpwing request Filter argument contains only a subset of the possible properties in this

exgdmple): @
Nofe: spe @Qn; “*:-*" in the Filter argument is again equivalent to specifying the complete
of g?z'

list erties returned in the PropertylList argument of the GetPropertyList() action With
the elD argument set to “A_ARG_TYPE RecordSchedule”.

Request:

GetAl lowedValues(""A_ARG_TYPE_RecordSchedule™,
"srs:recordDestination,srs:recordDestination@mediaType,
srs:scheduleState,srs:scheduleState@currentErrors,
srs:abnormalTasksExist,srs:currentRecordTaskCount')

The following response will be generated:

Response:

GetAl lowedValues("

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

<AVDT
xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmIns:srs="urn:schemas-upnp-org:av:srs"
xmIns=""urn:schemas-upnp-org:av:avdt"
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xmIns: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">

<contextiD>
uuid:device-UUID: :urn:schemas-upnp-org:service:ScheduledRecording:1
</contextlD>

<dataStructType>A ARG TYPE RecordSchedule</dataStructType>

<rtieldlable>
<fField>
<name>srs:recordDestination</name>
<dataType>xsd:string</dataType>
<minCountTotal>1</minCountTotal>
<al lowedValueDescriptor>
<allowedValueList>
<allowedValue>Hard Disk</allowedValue>
</allowedValueList>
</allowedValueDescriptor>
</field>

<field>
<name>srs:recordDestination@mediaType</name>
<dataType>xsd:string</dataType>
<allowedValueDescriptor>
<dependentField>
<name>srs:recordDestination</name>
<anyValue></anyValue>
</dependentField>
<minCount>1</minCount>
<allowedValuelList>
<allowedValue>HDD</al lowedValue>
</allowedValuelList>
</allowedValueDescriptor>
</field>

<field>
<name>srs:scheduleState</name>
<dataType>xsd:string</dataType>
<minCountTotal>1</minCountTotal>
<allowedValueDescriptor>
<allowedValueList>
<al lowedValue>0PERATIONAL</al lowedValue>
<alMowedValue>ERROR</al lowedValue>
<allowedValue>COMPLETED</al lowedValue>
</albowedValueList>
</al kewedValueDescriptor>
</field>

<freld>
<name>srs:scheduleState@currentErrors</name>
<dataType>xsd: int</dataType>
<allowedValueDescriptor>

<dependentField>
<name>srs:scheduleState</name>
<anyValue></anyValue>

</dependentField>

<minCount>1</minCount>

<allowedvValuelList>
<allowedValue></allowedValue>
<allowedValue>100</al lowedValue>

</allowedValueList>

</allowedValueDescriptor>
</field>

<field>
<name>srs:abnormal TasksExist</name>
<dataType>xsd:boolean</dataType>
<minCountTotal>1</minCountTotal>
<al lowedvalueDescriptor>
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<allowAny></al lowAny>
</allowedValueDescriptor>
</Tield>

<field>
<name>srs:currentRecordTaskCount</name>
<dataType>xsd:unsignedInt</dataType>
<minCountTotal>1</minCountTotal>
<allowedValueDescriptor>

<allowAny></al lowAny>

</allowedValueDescriptor>

</field>

</Tieldlable>
</AVDT>"")

Asgume further that the control point wants to determine which properties it can*expect to|get
retdirned in the Result output argument of the GetRecordTask() action of thati<same minimal
ScheduledRecording implementation. It issues the following request (The Result argument of
the|GetRecordTask() action is of data type A_ARG_TYPE RecordTask):

Nofe: 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:

Regponse:

GetPropertyList(

"srs:@id,srs:title,srs:class,srs:priority,
sns:recordDestination,srs:recordDestination@mediaType,
sns:recordDestination@preference,
srs:recordSchedulelD,
srs:taskChannel ID, srs:taskChanne MD@type,srs: taskStartDateTime,
sns:taskDuration,srs:recordQuality,srs:recordQuality@type,
srs:taskState,srs:taskState@phase,
srs:taskState@recording, srs:itaskState@someBitsRecorded,
srs:taskState@someBitsMissing,srs:taskState@fatalError,
srs:taskState@currentErrors,srs:taskState@errorHistory,
srs:taskState@pendingErrors,srs:taskState@infolList')

If the control point then wants to investigate further what values it may expect for some of
thoge properties when browsing a recordTask, it can retrieve that information using [the
follpwing request (the Filter argument contains only a subset of the possible properties in this
exdmple):

Note= cnacifuing “x -%" 10 thg Ciltgr aronimant 1c onain agoinivalant 10 cnacifuinag thag camn ete
—SP HYHHG = H—tHe—r—trer—atguieitis—agati—eguivare it P HAHRg—He—coHP

list of properties returned in the PropertylList 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:taskState@currentErrors')

The following response will be generated:

Response:

GetAl lowedValues(*'

<?xml version="1.0" encoding="UTF-8"?>
<AVDT
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xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmIns:srs="urn:schemas-upnp-org:av:srs"
xmlns=""urn:schemas-upnp-org:av:avdt"
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
urn:schemas-upnp-org:av:avdt
http://www_upnp.org/schemas/av/avdt.xsd">

<contextlID>

uuid:device-UUID: :urn:schemas-upnp-org:service:ScheduledRecording:1
</contextlID>

<dataStructType>A ARG TYPE RecordTask</dataStructType>

<fieldTable>
<field>
<name>srs:recordDestination</name>
<dataType>xsd:string</dataType>
<minCountTotal>1</minCountTotal>
<al lowedValueDescriptor>
<allowedValueList>
<allowedValue>Hard Disk</allowedValue>
</allowedValuelList>
</allowedValueDescriptor>
</field>

<field>
<name>srs:recordDestination@mediaType</name>
<dataType>xsd:string</dataType>
<al lowedValueDescriptor>
<dependentField>
<name>srs:recordDestination</name>
<anyValue></anyValue>
</dependentField>
<minCount>1</minCount>
<allowedValueList>
<al lowedValue>HDD</al IowedValue>
</allowedValuelList>
</allowedValueDescriptors
</field>

<field>
<name>srs:taskState</name>
<dataType maxSize="64">xsd:string</dataType>
<minCountTaetal>1</minCountTotal>
<al lowedValueDescriptor>
<allowedValuelList>
<allowedValue>IDLE.READY</al lowedValue>
<al lowedValue>
ACTIVE .RECORDING.FROMSTART .0OK
</allowedValue>
<allowedValue>
ACTIVE .RECORDING.FROMSTART .ATRISK
</allowedValue>
<allowedValue>DONE _FULL </al lowedValue>

<allowedValue>DONE.PARTIAL</al lowedValue>
<al lowedValue>DONE .EMPTY</al lowedValue>
</allowedValuelList>
</allowedValueDescriptor>
</fField>

<fField>
<name>srs:taskState@currentErrors</name>
<dataType>xsd:string</dataType>
<al lowedValueDescriptor>
<dependentField>
<name>srs:taskState</name>
<anyValue></anyValue>
</dependentField>
<minCount>1</minCount>
<allowedValueList>
<al lowedValue></al lowedValue>
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<allowedValue>100</al lowedValue>
</allowedValueList>
</allowedValueDescriptor>
</field>

</fieldTable>

</AVDT>")

2.9.2.2.2 Full-fledged Implementation Example

In this example, it is assumed that this particular ScheduledRecording service supports

all

onal functionality, offered by the ScheduledRecording service specification.

Asgume that the control point wants to determine which properties it can specify in
Elements input argument of the CreateRecordSchedule() action of this Vfull-fled

ScheduledRecording implementation. It issues the following request (The Elements in
ument of the CreateRecordSchedule() action is of data t

A ARG _TYPE RecordScheduleParts):

Nofe: This A_ ARG TYPE RecordScheduleParts example is marked by a white backgro

better reader orientation.

Request:
GetPropertyList(""A_ARG_TYPE_RecordScheduleParts')

Then the following response will be generated:

the
jed
put
ype

ind

Regponse:

GetPropertyList(

"'srls:@id,

srls:title,

sns:class,

sns:desiredPriority,
sns:desiredPriority@type,
srls:recordDestination,
sns:recordDestination@mediaType,
sns:recordDestination@targetURL,
srs:recordDestination@preference,
sns:desiredRecordQuality,
sns:desiredRecordQual ity@type,
srs:scheduledCDSObjectlD,
sns:scheduledChannel 1D,
sns:scheduledChannel 1D@type,
sns:scheduledStartDateTime,
sns:schedulledDuration,
srs:scheduledProgramCode,
sns:scheduledProgramCode@type,
srsimatchingName,
Sris—matchingNamedtyvpe .

srs:matchinaName@saBStringMatch,

srs:matchinglD,
srs:matchinglD@type,
srs:matchingChannellD,
srs:matchingChannel 1D@type,
srs:matchingStartDateTimeRange,
srs:matchingDurationRange,
srs:matchingRatingLimit,
srs:matchingRatingLimit@type,
srs:matchingEpisodeType,
srs:totalDesiredRecordTasks,
srs:scheduledStartDateTimeAdjust,
srs:scheduledDurationAdjust,
srs:activePeriod,
srs:durationLimit,
srs:durationLimit@effect,
srs:channelMigration,
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srs:timeMigration,

srs:allowDuplicates,
srs:persistedRecordings,
srs:persistedRecordings@latest,
srs:persistedRecordings@preAllocation,
srs: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: N
GetAl lowedValues(""'A_ARG_TYPE_RecordScheduleParts™™, "*:*)

M
*
e
(19

Se¢ G.3, “A_ARG _TYPE RecordScheduleParts AVDT Exam@‘for a complete respopse

The following response will be generated:

Regponse:

megsage.
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srs:scheduledProgramCode@type,
srs:matchingName,
srs:matchingName@type,
srs:matchingName@subStringMatch,
srs:matchinglD,
srs:matchinglD@type,
srs:matchingChannel D,
srs:matchingChannel 1D@type,
srs:matchingStartDateTimeRange,
srs:matchingDurationRange,
srs:matchingRatingLimit,
srs:matchingRatingLimit@type,
srs:matchingEpisodeType,

srlS:totalDesSIredrRecoradlrasks,
srs:scheduledStartDateTimeAdjust,
sns:scheduledDurationAdjust,
srls:activePeriod,

srs:durationLimit,
srs:durationLimit@effect,
sns:channelMigration,
srs:timeMigration,
sns:allowDuplicates,
srs:persistedRecordings,
srs:persistedRecordings@latest,
sris:persistedRecordings@preAllocation,
srs:persistedRecordings@storedLifetime,
srls:scheduleState,
srs:scheduleState@currentErrors,
sns:abnormal TasksExist,
srs:currentRecordTaskCount,
srls:totalCreatedRecordTasks,
sns:totalCompletedRecordTasks'™)

If the control point then wants to investigatedurther what values it may expect for all of thpse
properties when browsing a recordSchedule, it can retrieve that information using [the
follpwing (The Result output argument-of the CreateRecordSchedule() action is of data type
A ARG _TYPE RecordSchedule):

Request:
GetAl lowedValues(""A_ARG_TYRPECRecordSchedule™, "*:*")

The following response will be generated:

Response:

Se¢ Gl “A ARG TYPE RecordSchedule AVDT Example” for a complete respopse
megsage:!

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 TYPE RecordTask example is marked by a light turquoise background for
better reader orientation.

Request:
GetPropertyList(""A_ARG_TYPE_RecordTask™)


https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

29341-4-14 © ISO/IEC:2011(E) -89 —

The following response will be generated:

Response:

GetPropertyList(

"'srs:@id,
srs:title,
srs:class,
srs:additionalStatusinfo,
srs:cdsReference,
srs:cdsReference@link,
srs:priority,
srs:priority@orderedvalue,
srs:desiredPriority

srns:desiredPriority@type,
srls:recordDestination,
sns:recordDestination@mediaType,
sns:recordDestination@targetURL,
srs:recordDestination@preference,
srg:desiredRecordQuality,
sns:desiredRecordQuality@type,
srs:recordSchedulelD,
srs:recordedCDSObjectlID,
srs:recordedCDSObjectID@l ink
sns:taskCDSObjectlID,
sns:taskCDSObjectID@link,
srns:taskChannellD,
sns:taskChannel 1D@type,
srs:taskStartDateTime,
srns:taskDuration,
srs:taskProgramCode,
sns:taskProgramCode@type,
sns:recordQuality,
sns:recordQuality@type,
srs:matchedName,
srs:matchedName@type,
sris:matchedlID,
srs:matchedID@type,
srs:matchedRating,
sns:matchedRating@type,
srs:matchedEpisodeType,
srs:taskStartDateTimeAdjust,
srs:taskDurationAdjust,
srls:taskDurationLimit,
srs:taskDurationLimit@effect,
sns:taskChannelMigrationy
srs:taskTimeMigration,
srls:taskState,
srs:taskState@phaseé;
srs:taskState@startDateTimeMet,
srs: taskState@endDateTimeMet,
srs:taskState@rxecording,
srs:taskState@someBitsRecorded,
srs: taskState@someBitsMissing,
srs:taskState@firstBitsRecorded,
srs:taskState@lastBitsRecorded,
sns xtaskState@fatalError,

sris ataskState@currentErrors,

srs:taskState@errorHistory,
srs:taskState@pendingErrors,
srs:taskState@infoList')

If the 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
A ARG TYPE RecordTask):

Request:
GetAllowedValues(""A_ARG_TYPE_RecordTask', "*:*'")

is of data type
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The following response will be generated:

Response:

See G.2,“A ARG _TYPE RecordTask AVDT Example” for a complete response message.

2.9.3 Adding a Scheduled Recording Entry to the List

The¢foftowinmgexamptes fustrate Tow {0 CIeate a Tecorgscieduie emry i the 5] of
recprdSchedule instances by invoking the CreateRecordSchedule() action, using the diffeqent
avdilable recordSchedule classes. It is assumed that the implementation usgd)in |the
exgmples that follow supports the allowed values for the desiredRecordQuality and
dediredRecordQuality@type properties as indicated in Table B.9, “desiredReCordQudlity
Example” and for the recordQuality and recordQuality@type properties as indicated in Tgble

B.33, “recordQuality Example”.

2.9(3.1 object.recordSchedule.direct classes

The object.recordSchedule.direct classes are used when the&,control point has all [the
nedessary information available to uniquely identify the ,eontent to be recorded. The
ScheduledRecording service does not have to perform searehes or matching to deternjine
what content is eligible for recording. Note that the controhpoint might need to interact with
external databases (like EPG information) to allow the user to make a selection of the confent
thafl he wants to record. Once the content is selected<however, all information is available to
set|up the recordSchedule unambiguously.

2.9(3.1.1 Creating a object.recordSchedulé.direct.manual Class recordSchedule

The object.recordSchedule.direct.manual*class is used when the control point has access$ to
the|three basic components of information that are needed to uniquely identify the content to
recprd:

e [The scheduled channel that,issused for broadcast of the content (where)
e |The scheduled start dateard time of the recording (when)

e [The scheduled durationof the recording (how long)

It i$ assumed that the)control point has some out-of-band means to retrieve this informatfon.
It passes this information into the recordSchedule using the REQUIRED properties
scheduledCharnellD and scheduledChannellD@type, scheduledStartDateTime, and
scheduledDutation.

The cofntrol point creates a properly escaped srs XML Document that MUST contain all [the
REQW'ED properties necessary to create the object.recordSchedule.direct.manual clpss
re cordSchedute—Tre—controtpomtcamradd—any OPHONALproperty-thatTs—appticabteto-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 point
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 may also be used as a
secondary destination. The control point further specifies that this recording should be
encoded using a low record quality setting of standard definition (“SD”"). If that is not possible,
any other record quality may be used (“AUTQO"). 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 may 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
xmIns=""urn:schemas-upnp-org:av:srs"

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

<jitem jd="""'>

<desiredPriority type="PREDEF'>L2</desiredPriority>
<recordDestination mediaType="HDD" preference="1"> S

Hard Disk ,\b‘
</recordDestination> ,
<recordDestination mediaType="DVD+R" preference="2"> b‘

DVD Recorder b‘
</recordDestination> qb
<desiredRecordQuality type="DEFAULT"> O)

SD,AUTO \V
</desiredRecordQual ity>

<totalDesiredRecordTasks>0</totalDesiredRecor
<scheduledStartDateTimeAdjust> *\
~P00:02:30 ®)
</scheduledStartDateTimeAdjust> Q
<scheduledDurationAdjust> QO
+P00:05:00 N\
</scheduledDurationAdjust> N
<activePeriod>NOW/INFINITY</act
<persistedRecordings
latest=""1" QS\
preAllocation="0" N\
storedLifetime="ANY"> ‘éa
3
</persistedRecordings>xS)

</item>
</S|rs>l")em \\c\}‘
O

If the creation o e recordSchedule is successful, the CreateRecordSchedule() action

EI
D
o
sl
Qo
V

retdirns the owing srs XML Document in the Result output argument. The
ScheduledR ding service MUST add unspecified supported OPTIONAL propertieq to
corjvey d settings (Note that this srs XML Document MUST be properly escaped). QOne

ordTask instances may be created as a result of the recordSchedule creation| In
ple, it is assumed that 2 recordTask instances are spawned immediately and it is
alsp 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:
CreateRecordSchedule(*'s101","
<?xml version="1.0" encoding="UTF-8"?>
<srs
xmIns=""urn:schemas-upnp-org:av:srs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"’
Xxsi:schemalLocation=""
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">
<item id=""s101">

<desiredPriority type="PREDEF'>L2</desiredPriority>
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<desiredRecordQuality type="DEFAULT">
SD,AUTO
</desiredRecordQual ity>

<totalDesiredRecordTasks>0</totalDesiredRecordTasks>
<scheduledStar tDatel ImeAdjust>
-P00:02:30
</scheduledStartDateTimeAdjust> Q
<scheduledDurationAdjust> "1/
+P00:05:00 »‘ .
</scheduledDurationAdjust> N
<activePeriod>NOW/INFINITY</activePeriod> b"
<persistedRecordings ’
latest="1" X
preAllocation="0" q(b

storedLifetime="ANY"> ('1/

3
</persistedRecordings>

<totalCreatedRecordTasks>2</totalC reatmé ordTasks>

<totalCompletedRecordTasks>0</totalCo edRecordTasks>
</item> \
</9rs>") \0
Z
&

2.93.1.2 Creating a obiect.reo&iSchedule.direct.cdsEPG Class recordSchedule

The object.recordSchedule. dlrer:I&cdsEPG class is used when the control point has access to
a Ipcal ContentDirectory ce EPG database. The content to be recorded is uniqyely
ideptified by an EPG it in the associated ContentDirectory service. The associafion
betiveen a ContentDirSdtory service and a ScheduledRecording service is established| by

haying both service ide within the same UPnP MediaServer device.

@)

In this case, ‘basic component of information that is needed to uniquely identify [the
corftent to r is the object ID of the EPG item (contains the where, when and how Ipng
infgrmati hat represents that content. The control point passes this information into [the

recprdSe ule using the REQUIRED scheduledCDSObjectID property.

<°c

=% 2P-\ naat-—oraat anaedhiacceoeanao Acra MWIAAL Daocimantthat MILICT ot o1 th
\ARLL1A% 'JUIIIL treateS—¢& Plup\.lly CSCTOpP U STS7viviE DUOTUOUTIICTIC triat oo T ocuoTTtartT ot e

_ properties necessary to create the object.recordSchedule.direct.cdsEPG class
recordSchedule. The control point can add any OPTIONAL 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
channel 215. It finds this program in the EPG database of the associated ContentDirectory
service and retrieves the object ID (value of the didl-lite:@id property of the EPG item). Due
to the length of the program, the recording must be stored on the internal hard disk. If, for
some reason, the hard disk is not available at the time of recording, the recording must be
canceled. Further, if the recording would last longer than the anticipated 15 hours, the
recording must be limited to 15 hours and the first part of the program discarded. The control
point also specifies that this recording should be encoded using a low record quality setting
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of “Q3”. If that is not possible, the recording 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 keep track of this item in case the broadcaster decides to
move it to a different channel and/or time.

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"?>
<srI

xmIns=""urn:schemas-upnp-org:av:srs" N

xmiIns:xsi="http://www._.w3.0rg/2001/XMLSchema-instance" QS\

Xxgji :schemalLocation="" fl,
urn:schemas-upnp-org:av:srs b‘
http://www.upnp.org/schemas/av/srs.xsd"> N

<item id="">

<desiredPriority type="PREDEF'>L1</desiredPriority>
<recordDestination mediaType="HDD" preference="1">
Hard Disk (:)
</recordDestination> Q/
<desiredRecordQuality type="QLEVEL"> Q>
Q3
</desiredRecordQuality>

<totalDesiredRecordTasks>1</totalDesire
<scheduledStartDateTimeAdjust> <2
-P00:02:00 \\
</scheduledStartDateTimeAdjust> gS}
<scheduledDurationAdjust>
+P00:15:00
</scheduledDurationAdjust>
<activePeriod>NOW/INFINITY< |vePer|od>
<durationLimit effect="LASF>P15:00:00</durationLimit>
<channelMigration>1</ch IMigration>
<t|meM|gratlon>1</t|meMZ§ration>
<persustedRecord|ngs\§.
latest=""1" \
preAllocation=""
storedLifetime=""ANY">

1
</persiste rdings>
</item> (:)
</qrs>")

S

If égeation of the recordSchedule is successful the CreateRecordSchedule() ac ion

ScheduledRecordlng service MUST add unspecmed supported OPTIONAL propertles to
convey default settings (Note that this srs XML Document MUST be properly escaped). One
recordTask instance may 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"7?>
<srs
xmIns=""urn:schemas-upnp-org:av:srs"
xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xxsi:schemalLocation=""
urn:schemas-upnp-org:av:srs
http://www._upnp.org/schemas/av/srs.xsd">
<item i1d="s102">



https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

- 94 - 29341-4-14 © ISO/IEC:2011(E)

<desiredPriority type="PREDEF'>L1</desiredPriority>

<desiredRecordQuality type="QLEVEL">
Q3
</desiredRecordQual ity>

<totalDesiredRecordTasks>1</totalDesiredRecordTasks>

<scheduledStar tDatel ImeAdjust>

~P00:02:00 ,\'\
</scheduledStartDateTimeAdjust> Q
<scheduledDurationAdjust> )

+P00:15:00 »‘ .
</scheduledDurationAdjust> N
<activePeriod>NOW/INFINITY</activePeriod> b"
<durationLimit effect="LAST">P15:00:00</durationLimit> r\'
<channelMigration>1</channelMigration>

<timeMigration>1</timeMigration> (b
<persistedRecordings (19
latest=""1" C)
preAllocation="0" Q/
storedLifetime="ANY""> \\
! O

</persistedRecordings>

<totalCreatedRecordTasks>1</totalC
<totalCompl etedRecordTasks>0</ton}

</item>
</9rs>") $\'\Q

)
2.913.1.3 Creating a obiect.r%:‘é}dSchedule.direct.cdsNonEPG Class recordSchedule

ompletedRecordTasks>

Thd obiect.recordSchedule.‘dmbet.cdsNonEPG class is used when the control point has
acdess to a local Content tory service database that contains items that identify confent
thaf will be available for reearding at the time the recording is scheduled to start.

A fypical example &is is TV tuner that is represented as a channelGroup contaiper,
corftaining itemg (ﬁblass object.item.videoltem.videoBroadcast, each representing a charnnel

to which the t ‘can be tuned (User Channel). The association between a ContentDirectory
serjice an cheduledRecording service is established by having both services regide
within the e UPnP MediaServer device.

In h@case, the basic components of information that are needed to uniquely identify the
corntemntto recordare.

e The object ID of the ContentDirectory service item that represents the User 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 of the recording (how long)
It is assumed that the control point has some out-of-band means to retrieve this information.

It passes this information into the recordSchedule using the REQUIRED properties
scheduledCDSObjectID, scheduledStartDateTime, and scheduledDuration.

The control point creates a properly escaped srs XML Document that MUST contain all the
properties necessary to create the object.recordSchedule.direct.cdsNonEPG
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class recordSchedule. The control point can add any OPTIONAL 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 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 ass (':\Mted
ContentDirectory service and retrieves its object ID (value of the didl-lite:@id prop of [the
User Channel item). The recording should be stored on the internal hard disk. |f, for sgme
reason, the hard disk is not available at the time of recording, the recording t also| be
recprded on an external network storage device. All episodes (13) of the #(ow should| be
recprded. The control point also specifies that this recording should be endeded using a High
recprd quality setting of High Definition (“HD”). The “Most Popular So e Code Quote of
the|Week” part of the show must be skipped but a pre-roll time of twqﬁ utes and a postyroll
timg of three minutes are also specified. All episodes must be pre@r d until deleted by |the

usqr. \\Q/

To [achieve the behavior specified above, the control point d%gs to provide the following|srs
XML Document in the Elements input argument of the Cr te ecordSchedule() action:

O

Request: Q
CreateRecordSchedule(™ <:>
<?xml version="1.0" encoding="UTF-8"?7> <2
<srfs \\
xmIns=""urn:schemas-upnp-org:av:srs" '<>
xnlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xgi :schemalLocation=" R\

urn:schemas-upnp-org:av:srs
http://www-upnp-org/schemas/q¥5§>s.xsd">

<item id="">

<desiredPriority ty *PREDEF*">L1</desiredPriority>
<recordDestinatio iaType=""HDD" preference=""1">
Hard Disk {i)

</recordDestination>
<recordDesti ion mediaType="HDD" preference="2"
targetURL p://192.168.0.12/MyNAS/RecordedTV"">

Share ntent
</reco estination>
<desi ecordQuality type="DEFAULT">

redRecordQual i ty>

<totalDesiredRecordTasks>13</totalDesiredRecordTasks>
<scheduledStartDateTimeAdjust>
+P00:13:00
</scheduledStartDateTimeAdjust>
<scheduledDurationAdjust>
+P00:03:00
</scheduledDurationAdjust>
<activePeriod>NOW/09-30T23:59:59</activePeriod>
<persistedRecordings
latest=""1"
preAllocation="0"
storedLifetime="INFINITY">
13
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</persistedRecordings>
</item>
</srs>")

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 MUST add unspecified supported OPTIONAL properties to
convey default settlngs (Note that this srs XML Document MUST be properly escaped) One

or mare recordTask instances may bhe cated as a re nof the record hedlule eation. In

thig example, it is assumed that 2 recordTask instances are spawned immediately. N
Response: Q
CrelateRecordSchedule(*'s103","" b‘
<?xml version="1.0" encoding="UTF-8"?>

<s b‘/

xmIns=""urn:schemas-upnp-org:av:srs" ,\/

xmiIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"’ b‘

xdi :schemalLocation=" Oy
urn:schemas-upnp-org:av:srs %
http://www.upnp.org/schemas/av/srs.xsd"> (1/

<item id=""s103">

<desiredPriority type="PREDEF'>L1</desiredPriority> |

<desiredRecordQuality type="DEFAt
HD b\

</desiredRecordQual ity>

<totalDesiredRecordTasks>13</totalDesiredRecordTasks>
<scheduledS DateTimeAdjust>
+P00: 1300

</scheduledStartDateTimeAdjust>
<sche l&dDurationAdjusv
% 03:00
uledDurationAdjust>
élvePerlod>NOW/09 -30T23:59:59</activePeriod>
-

C? sistedRecordings
Q/ atest="1"
tion=""Q""
storedLifetime="INFINITY">
13
</persistedRecordings>

J

<totalCreatedRecordTasks>2</totalCreatedRecordTasks>

<totalCompletedRecordTasks>0</totalCompletedRecordTasks>
</item>

</srs>")
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29.3.14 Creating a object.recordSchedule.direct.programCode Class

recordSchedule

The object.recordSchedule.direct.programCode class is used when the control point has
access (via the user, most likely) to a program code. The content 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 program item (where, when and how long). If the
ScheduledRecording service supports a particular program code type, that implies that the
ScheduledRecording service must understand how to interpret and decode the program code
into its where, when and how long components.

In

cor
cor
sch

this case, the basic component of information that is needed to uniquely identify.
tent to record is the program code of the program item that represents that content. ]
trol point passes this information into the recordSchedule using the REQUIRED,proper
eduledProgramCode and scheduledProgramCode@type.

The

cla
the

control point creates a properly escaped srs XML Document that MUST contain all
properties necessary to create the object.recordSchedule.direct.programC

the
he
lies

the
bde

5s recordSchedule. The control point can add any OPTIONAL property that is applicabl
object. recordSchedule.direct.programCode class.

As
pro
tim

pro

Thd
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“up
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driy
har
avy

To

a hypothetical example, the control point wants to create~a ‘recordSchedule to recor
gram item, identified by a program code of type “upnpgexample.com_upnpProgramCo
. The upnpProgramCode type specifies the encoding ¢o“be simply:

gram code = <channel number>_<StartDateTime>\'<Duration>

user retrieved the program code from some' external source (a printed program gu

is assumed that the ScheduledRecording service supports
npexample.com_upnpProgramCode’ program code type and therefore knows how
ode the program code into its* basic where, when and how long components.
prding must be stored on the\internal DVD+RW drive. If, for some reason, the DVD+
e is not available at the, tinte of recording, the recording must be stored on the inte
d disk. The control pointralso specifies that this recording should be recorded using
ilable record quality setting. No pre-roll or post-roll times are specified.

XM

Req
Cre
<?X
<sr
Xn
X
XS

achieve the behavior specified above, the control point needs to provide the following
L Document in‘the Elements input argument of the CreateRecordSchedule() action:

uest:

ateRecordSchedule(™

ml version="1.0" encoding="UTF-8"?>
s

the advertised title of the program is “Everything you ever wanted to know about SRS’}

P to

the
to

The

RW
nal
any

lns=""urn:schemas-upnp-org:av:srs"

i :schemalLocation=""
urn:schemas-upnp-org:av:srs

http://www._upnp.org/schemas/av/srs.xsd">
<item id=""">

<desiredPriority type="PREDEF">L1</desiredPriority>

<recordDestination mediaType="DVD+RW" preference=""1">
DVD Drive

</recordDestination>

<recordDestination mediaType="HDD" preference="2">
Hard Disk

</recordDestination>

<desiredRecordQuality type="DEFAULT">
AUTO

</desiredRecordQuality>
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<totalDesiredRecordTasks>1</totalDesiredRecordTasks>
</item>
</srs>")

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 MUST add unspecified supported OPTIONAL properties to
cornvey default settings (Note that this srs XML Document MUST be properly escaped),\ ne
recprdTask instance may be created as a result of the recordSchedule creation. Nn  fhis
exdmple, it is assumed that the recordTask instance is spawned immediately. q/

Regponse: r\b‘

CrelateRecordSchedule(*'s104"," b(

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

<sris b‘
xmIns=""urn:schemas-upnp-org:av:srs" Qb
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance" Cb
xgji :schemalLocation="" q/

urn:schemas-upnp-org:av:srs C)

http://www._upnp.org/schemas/av/srs.xsd""> \\Q/

()

<item id="s104">

<desiredPriority type="PREDEF'>L1</desiredPriority>

<desiredRecordQuality type="DEF
AUTO
</desiredRecordQuality> &

<totalDesiredRecordlasks>1</totalDesiredRecordTasks>
<schedul edStartDeGs imeAdjust>

+P00:00:00 .
</scheduledStartDateTimeAdjust>
<scheduledD 10nAdjust>

urationAdjust>
“1od>NOW/ INFINITY</activePeriod>
nLimit effect="LAST">|NFINITY</durationLimit>

<p tedRecordings
%est:"l"
eAllocation="0"

CgtoredL'fet'me="ANY">

</persistedRecordings>

<totalCreatedRecordTasks>1</totalCreatedRecordTasks>
<totalCompletedRecordTasks>0</totalCompletedRecordTasks>
</item>
</srs>")
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2.9.3.2 object.recordSchedule.query classes

The object.recordSchedule.query classes are used when the control point only has partial
information to identify possible candidates for recording. The ScheduledRecording service
must perform further (continuous) searching or matching to determine what content is eligible
for recording. The ScheduledRecording service must consult with external databases (like
EPG information or over-the-wire Service Information) to find content that matches all the
criteria, specified in the recordSchedule. Every time a match is found, a new recordTask is
created.

2.93.21 (:;eating a-gohiect ;ecg;dScheg!! e-guery contentName Class

recordSchedule

The object.recordSchedule.query.contentName class is used when the control (point pas
kndwledge about the (partial) name of the content to be recorded. This could\either bp a
serjes name or a program name. Other properties, specified in the recordSchedule are glso
usqd to further narrow down what will be recorded (activePeriod, totalDesiredRecordTagks,
etc|). It is the responsibility of the ScheduledRecording service to centinuously sedrch
avdilable external databases (like EPG or Service Information) and-cCreate a recordThsk
instance for every complete match (all specified matching criteria arée satisfied) it finds within
thoge external databases.

In this case, the basic piece of information that is needed tolidentify the content to record is
the| (partial) program or series name of the program item er-series. The control point pasges
thig information into the recordSchedule using the REQUIRED properties matchingName and
matchingName@type.

The control point creates a properly escaped srs XML Document that MUST contain all [the
properties necessary to createc¢the object.recordSchedule.query.contentNgme
clags recordSchedule. The control point cancadd any OPTIONAL property that is applicablé to
the[object.recordSchedule.query.contentName class.

As [an example, the control point wants to create a recordSchedule to record the sefies
entjtled “Meet the UPnP Guys” (exact title). The control point has no further informatjon,
exdept that the series is broadcast during summer season and the series finale is planped
somewhere during the month ©f September.

The¢ recordings must be stored on the internal Hard Disk. If, for some reason, the Hard Disk
is not available at the<time of recording, the recording must be canceled. The control ppint
alsp specifies thatthese recordings should be encoded using a low record quality (“SD”). If
thaf is not possible; medium record quality (“ED”) may also be used. If that is not possible{ no
recprding wilbe'made. No pre-roll or post-roll times are specified. If the broadcaster decifles
to ¢hange pbroadcast channel or date&time, the ScheduledRecording service is supposed to
tragk.

To lachieve the behavior specified above, the control point needs to provide the followinglsrs
XML Document in the Elements input argument of the CreateRecordSchedule() action:

Request:
CreateRecordSchedule("
<?xml version="1.0" encoding="UTF-8"?>
<srs
xmIns=""urn:schemas-upnp-org:av:srs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">
<item id=""">

<desiredPriority type="PREDEF'>L1</desiredPriority>
<recordDestination mediaType="HDD" preference="1">
Hard Disk
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</recordDestination>

<desiredRecordQuality type="DEFAULT">
SD,ED

</desiredRecordQual ity>

<matchingStartDateTimeRange>

NOW/09-30T23:59:59
</matchingStartDateTimeRange>
<totalDesiredRecordTasks>0</totalDesiredRecordTasks>
<channelMigration>1</channelMigration>
<timeMigration>1</timeMigration>

<71tem>

</9qrs>") ,\'\

4
If the creation of the recordSchedule is successful, the CreateRecord.Sc%eduIe() action
retdrns the following srs XML Document in the Result out L&\argument. The
ScheduledRecording service MUST add unspecified supported OPTIONAL propertieg to
convey default settings (Note that this srs XML Document MUST be perly escaped). ®ne
or more recordTask instances may be created as a result of the ,ré"cprdScheduIe creation|. In

thig example, it is assumed that one recordTask instance pawned immediately [(12
remaining matches need to be found in the future, when EPG data is available,|for
instance
) RS
Regponse:
CrelateRecordSchedule(*'s201"," Q
<?xml version="1.0" encoding=""UTF-8"7?> <:>
<sris Q

xmIns=""urn:schemas-upnp-org:av:srs'
xmIns:xsi="http://www.w3. org/2001/XMLSchEﬁh—|nstance
xgi :schemalLocation="

urn:schemas-upnp-org:av:srs

http://www. upnp. org/schemas/av<§( xsd >
<item id=""s201">

<desiredPriority type=“PREDEF'>L1</desiredPriority>

<desiredRecordQuality type="DEFAULT">
SD,ED Q
</desiredRecordQual ity>

ingStartDateTimeRange>
OW/09-30T23:59:59
Q/ match ingStartDateTimeRange>
\.v<totalDesiredRecordTasks>0</totalDesiredRecordTasks>
<ScheduledStar thatel ImeAdjust>
+P00:00:00
</scheduledStartDateTimeAdjust>
<scheduledDurationAdjust>
+P00:00:00
</scheduledDurationAdjust>
<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>")

2.9.3.2.2 Creating a object.recordSchedule.query.contentID Class recordSchedul

e

The object.recordSchedule.query.contentlD class is used When the control pomt has

program ID. Other properties, specified in the recordScheduIe are also used to further W'

down what will be recorded (activePeriod, totalDesiredRecordTasks, etc.). Qx
responsibility of the ScheduledRecording service to continuously search availabl
datpbases (like EPG or Service Information) and create a recordTask insta or ey
complete match (all specified matching criteria are satisfied) it finds withi kse exte
datpbases.

the| program ID or series ID of the program item or series. The _c ol point passes

majchinglD @type.

o™

The control point creates a properly escaped srs XML BQ%Q ent that MUST contain all
properties necessary to create the object.recordSchedule.query.contentiD cl

recprdSchedule. The control point can add any OP QNAL property that is applicable to

objpct.recordSchedule.query.contentlD class. Qé

As [an example, the control point wants to sgte a recordSchedule to record the prog
with program ID “123456” from service provider “MyLocalProvider.net”. It has obtained thig

In this case, the basic piece of information that is needed to identify (%:iontent to recorgl is
r

infgrmation into the recordSchedule using the REQUIREDQ/ erties matchinglD and

the
AsS
the

am
ID

thrpugh means outside the scope of t specification. The control point has no further

infgrmation.

.\@
The recordings must be stored r@the internal Hard Disk. If, for some reason, the Hard L
is not available at the time of, ordlng, the recording must be canceled. The control p
alsp specifies that the rec ing should be encoded using a high record quality setting
“720p60". If that is not po Ie no recording will be made. No pre-roll or post-roll times

spgcified. If the broadcaster decides to change broadcast channel or date&time,
ScheduledRecordin ice is supposed to track.

To [achieve th havior specified above, the control point needs to provide the following
XML Docum@.'n the Elements input argument of the CreateRecordSchedule() action:

isk
Dint

of
are
the

SIs

Request:%
Creatiﬂéy rdSchedule(”

<?X rsion="1.0" encoding=""UTF-8"?>

<sris
xmIns=""urn:schemas-upnp-org:av:srs'
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">
<item id=""">

<desiredPriority type="PREDEF'">L1</desiredPriority>
<recordDestination mediaType="HDD" preference="1">
Hard Disk
</recordDestination>
<desiredRecordQuality type="ATSC">
720p60
</desiredRecordQuality>
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<totalDesiredRecordTasks>1</totalDesiredRecordTasks>
<channelMigration>1</channelMigration>
<timeMigration>l1</timeMigration>
</item>
</srs>")

If the creation of the recordSchedule is successful, the CreateRecordSchedule() action
returns the following srs XML Document in the Result output argument. The
SchiedutedRecording service MUST add unspecified supported OP TIONAL propertiey to
corlvey default settings (Note that this srs XML Document MUST be properly escape Dne
recprdTask instance may be created as a result of the recordSchedule creath.@ln this
exdmple, it is assumed that the recordTask instance is spawned immediately.

Regponse: b(
CregateRecordSchedule("'s202"," ’
<?xml version="1.0" encoding="UTF-8"?> b‘
<srs Oy
xmIns=""urn:schemas-upnp-org:av:srs" Cb
xmins:xsi="http://www._.w3.0rg/2001/XMLSchema-instance" (1/

urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">
id=""s202">

Xgi :schemalLocation="" Q/O
N

<item

<desiredRecordQuality type="ATSC"
720p60
</desiredRecordQual ity>

<totalDesiredRecordTasks>1</totalDesiredRecordTasks>
<scheduledStartDateTL@~ djust>

+P00:00:00
</scheduledStartQ§§B imeAdjust>
<scheduledDurat|o djust>

<activePe NOW/ INFINITY</activePeriod>
<durati it effect="LAST">INFINITY</durationLimit>
<pers sgngecordings

lates

1
préAllocation="0"
redLifetime="ANY"">
0

/persistedRecordings>

<totalCreatedRecordTasks>1</totalCreatedRecordTasks>
<totalCompletedRecordTasks>0</totalCompletedRecordTasks>
</item>
</srs>")

294 Deleting arecordSchedule

A control point can delete a particular recordSchedule by invoking the
DeleteRecordSchedule() action and specifying its object ID in the RecordSchedulelD
argument.
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Assume that the recordSchedule to be deleted has its @id property set to “s301” .

To

Req
Del

delete this recordSchedule, the control point generates the following request:

uest:
eteRecordSchedule(*'s301™)

Response:
2.9{5 Browsing recordSchedule and recordTask instances
A tontrol point can investigate which recordSchedule and/or recordTask inStances [are
curfently present within a ScheduledRecording service implementation by, invoking [the
BrgwseRecordSchedules() and BrowseRecordTasks() actions.
Fonl example purposes, it is assumed that the control point~ has invoked |[the
CrdateRecordSchedule() action once for each of the cases described in Clauses 2.9.3]1.1
through 2.9.3.1.4 and Clauses 2.9.3.2.1 and 2.9.3.2.2. As a,result, six recordSchedule
instances as specified in the clauses above have been created.\\Ihaddition, eight recordThsk
instances have been created so that the available recordSchedule and recordTask instanges
in this particular ScheduledRecording service implementationyare as follows:
recprdSchedule (@id = “s101”, class = “OBJECT.RECORPSCHEDULE.DIRECT.MANUAL")
recordTask (@id = “t101-001", class = “OBJECT'RECORDTASK")
recordTask (@id = “t101-002", class = “OB4ECT.RECORDTASK")
recprdSchedule (@id = “s102”, class = “OBIECT.RECORDSCHEDULE.DIRECT.CDSEPG")
recordTask (@id = “t102-001", cla§5 = “OBJECT.RECORDTASK")
recprdSchedule (@id = “s103”, class = “OBJECT.RECORDSCHEDULE.DIRECT.CDSNONEPG")
recordTask (@id = “t103-001", class = “OBJECT.RECORDTASK”")
recordTask (@id = “t103-002", class = “OBJECT.RECORDTASK")
recprdSchedule (@id s “s104”, class = “OBJECT.RECORDSCHEDULE.DIRECT.PROGRAMCODE")
recordTask (@id = “t104-001", class = “OBJECT.RECORDTASK")
recprdSchedule (@id = “s201”, class = “OBJECT.RECORDSCHEDULE.QUERY.CONTENTNAME")
recordTask (@id = “t201-001", class = “OBJECT.RECORDTASK")
recoraStedUle (@it ="5202“ Tlass = “UBJECT.RECORDSCHEDULE.QUERY.CONTENTID )
recordTask (@id = “t202-001", class = “OBJECT.RECORDTASK")
2951 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.

The following request:

Req
Bro

uest:
wseRecordSchedules(*""", 0, 10, "+srs:title")
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returns the following response (the result only returns the REQUIRED properties (Filter
argument is set to “”) and is sorted according to the value of the title property):

Response:
BrowseRecordSchedules("
<?xml version="1.0" encoding="UTF-8"?>
<srs
xmlIns=""urn:schemas-upnp-org:av:srs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
Xxsi:schemalLocation=""
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">
i =" Q4"

</item>
<item id="s101">

</item> {,
<item ¥d3“s103">
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</item>
<item id="s201">

</item>
<item id="'s202">

</item>
<item id="s102">

2.9.5.2 Browsing recordTask instances associated with a single recordSchedule

When a control point wants to gather detailed information on currently existing recordTask
instances that are associated with a particular recordSchedule, it can do this by invoking the
BrowseRecordTasks() action.

As an example, assume that the 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 properties (Filter argument set to “*:*") and sorting is not important (SortCriteria
argument set to “").

The following request:

Request:
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BrowseRecordTasks(''s101", "*:*", 0, 10, ')

returns the following response:

Response:

BrowseRecordTasks ("

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

<srs

xmIns=""urn:schemas-upnp-org:av:srs"

XS at==htEp /A rw—w3—org/ 280/ xMSehena—tnstanee™

xgi :schemalLocation=" N
urn:schemas-upnp-org:av:srs N
http://www._upnp.org/schemas/av/srs._xsd"> (iS)
<item i1d="t101-001"> c

<cdsReference Bink="LINK1">

<14
The following DIDL-Lite XML Document needs to be interpr tggfas a simple string and
therefore needs to be properly escaped Q\

——>

,\\°~>

X

<1 —<E§;)of DIDL-Lite XML Document -->

</cdsReference>

<desiredPriority type="PREDEF'>L2</desiredPriority>

<desiredRecordQuality type="DEFAULT">
SD,AUTO
</desiredRecordQuality>
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<recordedCDSObjectID Iink="LINK1">
rec00001
</recordedCDSObjectID>

<taskStartDateTimeAdjust>
-P00:02:30
</taskStartDateTimeAdjust>
<taskDurationAdjust>
+P00:05:00
</taskDurationAdjust>

startDateTimeMet="0"
endDateTimeMet=""0"

firstBitsRecorded i
lastBitsRecorded="0"

<I4
The

thegrefore needs

-

</item>
<item id="t101-002'">

Q

<cdsReference Iink:"I;L@B

‘\\0

.

following DIDRiSQQE XML Document needs to be
e properly escaped

@.
@)

interpreted as a simple string and
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<!-- End of DIDL-Lite XML Document -->

</cdsReference>

<desiredPriority type="PREDEF'>L2</desiredPriority>

<desiredRecordQuality type="LABEL">
SD,AUTO
</desiredRecordQual ity>

<recordedCDSObjectID Iink="LINK1">
rec00002
</recordedCDSObjectID>

<taskStartDateTimeAdjust> B\
-P00:02:30 $
</taskStartDateTimeAdjust> %)
<taskDurationAdjust> A\
+P00:05:00
</taskDurationAdjust> \,O

startDateTimeMe '
endDateTimeMet="'0"

ecorded=""0"
ecorded=""0"

</item>
</srs>",
2, 2, 123456)

2.9.6 Rating System

A ScheduledRecording service offers the OPTIONAL ability
recordable content.

29341-4-14 © ISO/IEC:2011(E)

to impose rating limits on

A ScheduledRecording service implementation may 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.
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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 applicable to recordable content,
the control point should provide values for all applicable rating systems when specifying a
rating limit.

Forn example if the control point was configured to limit content for children, it may provide [the
follpwing rating limit properties.

<mgtchingRatingLimit 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 MUST
exdlude unrated content or content whose rating systemsdoes not match any of the rating
typges in the matchingRatingLimit properties provided by the control point.

Singe rating limits are intended to preclude some (subset of) users from accessing content, it
is Up to the control point to identify users and apply the appropriate rating profile to individual
usqrs.

2.917 Conflict Detection and Resolution

Conflicts between recordTask instancés arise when the recording events, associated with
thoge recordTask instances, overlap'in time and there are not enough resources availabl¢ to
recprd all of the requested recording events.

Conflict detection always yhappens at the recordTask level. It is possible that,| at
recbrdSchedule creatign .time, the ScheduledRecording service is not able to accurately
ind[cate whether schéduling conflicts may arise in the future. Indeed, a ScheduledRecording
serpice is not required or even capable (for a query-type recordSchedule) of generating all
the[recordTask instances that will ever be associated with the recordSchedule. Furthermore,
a YcheduledRecording service implementation is allowed to either reject the creation qf a
recbrdSchedule that creates a scheduling conflict (the CreateRecordSchedule() acgion
retdirns with~error code 730, “Conflict”) or accept such a recordSchedule. A control point gan
thefefoteyonly rely on the occurrence of error code 401, “Conflicting Program Loser” or efror
code. 402, “Conflicting Program Winner” in the taskstate@currentErrors property of all the
recordTask MSTances 10 accurately determine wiether scheduiing confiicls exist. Note lhat
the ScheduledRecording service always picks a Conflicting Program Winner, based upon
priority settings and/or other vendor-defined criteria.

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
become possible.
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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 associated 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 issue in detail.

3 XML Service Description

<?xml version="1.0" encoding="UTF-8"?>
<sdpd xmlns="urn:schemas-upnp-org:service-1-0">
<specVersion>
<major>1</major>
<minor>0</minor>
</specVersion>
<actionList>

<action>
<name>GetSortCapabi lities</name>
<argumentList>
<argument>
<name>SortCaps</name>
<direction>out</direction>
<relatedStateVariable>
SortCapabilities
</relatedStateVariable>
</argument>
<argument>
<name>SortLevelCap</nanie>
<direction>out</direction>
<relatedStateVariable>
SortLevelCapability
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
<name>GetPropertyList</name>
<argumentList>
<argument>
<name>DataTypelD</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE DataTypelD
</relatedStateVariable>
</argument>
<argument>
<name>PropertyList</name>
<direction>out</direction>
<relatedStateVariable>
A_ARG_TYPE_PropertylList
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
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<name>GetAl lowedValues</name>
<argumentList>
<argument>
<name>DataTypelD</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_DataTypelD
</relatedStateVariable>
</argument>
<argument>
<name>Filter</name>
<direction>in</direction>

Ssreractcdsuactevar idUIe)
A_ARG_TYPE_PropertylList
</relatedStateVariable>
</argument>
<argument>
<name>Propertylnfo</name>
<direction>out</direction>
<relatedStateVariable>
A_ARG_TYPE_Propertylnfo
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
<name>GetStateUpdatelD</name>
<argumentList>
<argument>
<name>ld</name>
<direction>out</direction>
<relatedStateVariable>

StateUpdatelD
</relatedStateVariable
</argument>
</argumentList>
</action>
<action>
<name>BrowseRecordSchedules</name>
<argumentList>
<argument>
<name>Fi1lter</name>
<drrection>in</direction>
<relatedStateVariable>
A_ARG_TYPE_PropertylList
</relatedStateVariable>
</argument>
<argument>
<name>Startinglndex</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TVYPE Index
</relatedStateVariable>
</argument>
<argument>
<name>RequestedCount</name>
<direction>in</direction>
<relatedStateVariable>
A _ARG_TYPE_Count
</relatedStateVariable>
</argument>
<argument>

<name>SortCriteria</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_SortCriteria
</relatedStateVariable>
</argument>

-111 -
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<argument>
<name>Result</name>
<direction>out</direction>
<relatedStateVariable>
A _ARG_TYPE_RecordSchedule
</relatedStateVariable>
</argument>
<argument>
<name>NumberReturned</name>
<direction>out</direction>
<relatedStateVariable>
A_ARG_TYPE_Count

s/reractedsutactevar idUIE)
</argument>
<argument>
<name>TotalMatches</name>
<direction>out</direction>
<relatedStateVariable>
A _ARG_TYPE_ Count
</relatedStateVariable>
</argument>
<argument>
<name>Update lD</name>
<direction>out</direction>
<relatedStateVariable>
StateUpdatelD
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
<name>BrowseRecordTasks</name>
<argumentList>
<argument>
<name>RecordSchedule kD</name>
<direction>in</direection>
<relatedStateVariable>
A_ARG_TYPE_ObjectlID
</relatedStatéVariable>
</argument>
<argument>
<name>Ei hter</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_PropertylList
</relatedStateVariable>
<fargument>
<argument>
<name>Startinglndex</name>
<direction>in</direction>
<relatedStateVariable>
A _ARG_TYPE_Index

</reolatedState\ariable>

</argument>
<argument>
<name>RequestedCount</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_Count
</relatedStateVariable>
</argument>
<argument>
<name>SortCriteria</name>
<direction>in</direction>
<relatedStateVariable>
A ARG_TYPE_SortCriteria
</relatedStateVariable>
</argument>
<argument>
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<name>Result</name>
<direction>out</direction>
<relatedStateVariable>
A_ARG_TYPE_RecordTask
</relatedStateVariable>
</argument>
<argument>
<name>NumberReturned</name>
<direction>out</direction>
<relatedStateVariable>
A _ARG_TYPE_ Count
</relatedStateVariable>

</ argumneric-
<argument>
<name>TotalMatches</name>
<direction>out</direction>
<relatedStateVariable>
A_ARG_TYPE_Count
</relatedStateVariable>
</argument>
<argument>
<name>Update ID</name>
<direction>out</direction>
<relatedStateVariable>
StateUpdatelD
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
<name>CreateRecordSchedule</name>
<argumentList>
<argument>
<name>Elements</name>
<direction>in</directron>
<relatedStateVariable>
A_ARG_TYPE_RecoerdScheduleParts
</relatedStateVariable>
</argument>
<argument>
<name>RecordSchedulelD</name>
<direction>out</direction>
<relatedStateVariable>
AMARG_TYPE_ObjectlD
</relatedStateVariable>
</argument>
<argument>
<name>Result</name>
<direction>out</direction>
<relatedStateVariable>
A_ARG_TYPE_RecordSchedule
</relatedStateVariable>

</araument>
g

<argument>
<name>Update ID</name>
<direction>out</direction>
<relatedStateVariable>

StateUpdatelD

</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>DeleteRecordSchedule</name>
<argumentList>
<argument>
<name>RecordSchedulelD</name>
<direction>in</direction>
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<relatedStateVariable>
A_ARG_TYPE_ObjectID
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
<name>GetRecordSchedule</name>
<argumentList>
<argument>
<name>RecordSchedulelD</name>

29341-4-14 © ISO/IEC:2011(E)

THTectiorsin<Zairections
<relatedStateVariable>
A_ARG_TYPE_ObjectlD
</relatedStateVariable>
</argument>
<argument>
<name>Filter</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_PropertylList
</relatedStateVariable>
</argument>
<argument>
<name>Result</name>
<direction>out</direction>
<relatedStateVariable>
A _ARG_TYPE_RecordSchedule
</relatedStateVariable>
</argument>
<argument>
<name>Update ID</name>
<direction>out</directions
<relatedStateVariable>
StateUpdatelD
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
<name>EnableRécordSchedule</name>
<argumentList>
<argument>
<hame>RecordSchedulelD</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_ObjectlD
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
<name>DisableRecordSchedule</name>
<argumentList>
<argument>
<name>RecordSchedulelD</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_ObjectlD
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
<name>DeleteRecordTask</name>
<argumentList>


https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

29341-4-14 © ISO/IEC:2011(E)

<argument>
<name>RecordTasklID</name>
<direction>in</direction>
<relatedStateVariable>

A_ARG_TYPE_ObjectlD

</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>GetRecordTask</name>

<argumemn LLibL)
<argument>
<name>RecordTasklD</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_ObjectlD
</relatedStateVariable>
</argument>
<argument>
<name>Filter</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_PropertylList
</relatedStateVariable>
</argument>
<argument>
<name>Result</name>
<direction>out</direction>
<relatedStateVariable>
A_ARG_TYPE_RecordTask
</relatedStateVariable>
</argument>
<argument>
<name>Update ID</name>
<direction>out</direction>
<relatedStateVariable>
StateUpdateld
</relatedStatéVariable>
</argument>
</argumentList>
</action>

<action>
<name>EnableRecordTask</name>
<argumentList>
<argument>
<name>RecordTasklD</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_ObjectID

</relatedStateVariable>

</araument>

~
</argumentList>
</action>

<action>
<name>DisableRecordTask</name>
<argumentList>
<argument>
<name>RecordTasklID</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_ObjectlD
</relatedStateVariable>
</argument>
</argumentList>
</action>
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<action>
<name>ResetRecordTask</name>
<argumentList>
<argument>
<name>RecordTasklD</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_ObjectlD
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
<name>GetRecordScheduleConflicts</name>
<argumentList>
<argument>
<name>RecordSchedulelD</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_ObjectlD
</relatedStateVariable>
</argument>
<argument>
<name>RecordScheduleConflictIDList</name>
<direction>out</direction>
<relatedStateVariable>
A_ARG_TYPE_ObjectlIDList
</relatedStateVariable>
</argument>
<argument>
<name>Update ID</name>
<direction>out</direction>
<relatedStateVariable>
StateUpdatelD
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
<name>GetRecordlaskConflicts</name>
<argumentList>*
<argument>
<name>RecordTasklD</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_ObjectlD
</relatedStateVariable>
</argument>
<argument>
<name>RecordTaskConflictIDList</name>
<direction>out</direction>

<rolatedStateVariable>

A_ARG_TYPE_ObjectIDList
</relatedStateVariable>
</argument>
<argument>
<name>Update ID</name>
<direction>out</direction>
<relatedStateVariable>
StateUpdatelD
</relatedStateVariable>
</argument>
</argumentList>
</action>

</actionList>

<serviceStateTable>
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<stateVariable sendEvents="no">
<name>SortCapabi lities</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no"'>
<name>SortLevelCapability</name>
<dataType>uid</dataType>
</stateVariable>

<stateVariable sendEvents='"no'>
<name>StateUpdatelD</name>

Thatatypesurd<7datalype>
</stateVariable>

<stateVariable sendEvents="yes">
<name>LastChange</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no'>
<name>A_ARG_TYPE_PropertyList</name>
<dataType>string</dataType>
</stateVariable>

<stateVariable sendEvents="no">
<name>A_ARG_TYPE_DataTypelD</name>
<dataType>string</dataType>
<allowedValueList>
<allowedValue>A_ARG_TYPE_RecordSchedule</al lowedValue>
<allowedValue>A_ARG_TYPE_RecordTask</al lowedValue>
<allowedValue>A_ARG_TYPE_RecordScheduleParts</allowedValue>
</allowedValueList>
</stateVariable>

<stateVariable sendEvents="no"'>
<name>A_ARG_TYPE_ObjectlD</name>
<dataType>string</dataType>
</stateVariable>

<stateVariable sendEvents='"'no'>
<name>A_ARG_TYPRE.\ObjectIDList</name>
<dataType>string</dataType>
</stateVariable>

<stateVariablg sendEvents="no"'>
<name>A ARG_TYPE_Propertylnfo</name>
<datalype>string</dataType>
</stateVariable>

<stateVariable sendEvents="no">
<name>A_ARG_TYPE_Index</name>
<dataType>ui4</dataType>

</state\ariable>

<stateVariable sendEvents='"no">
<name>A_ARG_TYPE_Count</name>
<dataType>uid</dataType>

</stateVariable>

<stateVariable sendEvents='"no'>
<name>A_ARG_TYPE_SortCriteria</name>
<dataType>string</dataType>
</stateVariable>

<stateVariable sendEvents="no"'>
<name>A_ARG_TYPE_RecordSchedule</name>
<dataType>string</dataType>
</stateVariable>
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<stateVariable sendEvents='"no'>
<name>A_ARG_TYPE_RecordTask</name>
<dataType>string</dataType>
</stateVariable>

<stateVariable sendEvents="no"'>
<name>A_ARG_TYPE_RecordScheduleParts</name>
<dataType>string</dataType>
</stateVariable>

</serviceStateTable>
</scpd>
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4 |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 MUST conform to the SRS schema as defined in [SRS-
XSD]. 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.

Dug to limitations of the XML Schema syntax, the SRS schema in itself is often not adegyate
to | accurately describe the limitations and restrictions imposed by a . particular
ScheduledRecording service implementation. For example, the set of supported<properties
and their allowed values may vary among implementations.

To jallow ScheduledRecording service implementations to indicate whichyproperties and their
allgwed values they support, the concept of the AV Datastructure/sTemplate (AVDT] is
introduced. A ScheduledRecording service implementation can provide very detalled
infgrmation about supported properties and their allowed values/by’means of an AVDT X¥ML
Do¢ument. The AVDT XML Document MUST conform to the \AVDT schema as defined in
[AVDT].

An|AVDT XML Document can be retrieved by invoking(the GetAllowedValues() action. The
DafaTypelD input argument identifies the data struetdre to be described by the AVDT XML
Do¢ument. Indeed, depending on the particular ScheduledRecording service implementatfon,
the| set of supported properties and their allowed*values of a given property-set data type
may vary. For example, the set of properti€s.that can be specified in the Elements input
argument (of data type A_ ARG _TYPE RecardScheduleParts) of the CreateRecordSchedule()
actlon may differ substantially between implementations. Additionally, the set of properties
sugported by different data types will obviously vary as well.

At this time, this specification identifies three different AVDT XML Document manifestatigns,
depending on the data type of.the“objects described in the AVDT XML Document:
e [The A ARG TYPE R€cardSchedule AVDT XML Document

e |The A ARG TYPE“RécordTask AVDT XML Document

e |The A ARG TX¥RE RecordScheduleParts AVDT XML Document

A.1l A ARG TYPE RecordSchedule AVDT XML Document

Thip type,of AVDT XML Document is used to describe the data structure of a recordSchedule
object/for a particular ScheduledRecording service implementation. Examples of action
argments—that—use—this —data—type —include—the —— gudput grgument—of Jlthe
BrowseRecordSchedules() and GetRecordSchedule() actions.

When using the AVDT XML Document in this context, the following rules apply:

e The <contextlID> field MUST be set to “uuid:device-UUID::urn:schemas-upnp-
org:service:ScheduledRecording:1".

e The <dataStructType> field MUST be setto “A_ARG_TYPE RecordSchedule”.

e The <fieldTable> field MUST contain field elements for all the REQUIRED properties
of all the object.recordSchedule.xxx classes supported by the service. Refer to Table C.2,
“Class Properties Overview for recordSchedule”, recordSchedule-related columns.

e The <fieldTable> field MUST also contain field elements for all the supported
OPTIONAL properties of all the object.recordSchedule.xxx classes implemented by the
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service. Refer to Table C.2, “Class Properties Overview for recordSchedule”,
recordSchedule-related columns.

Field specific rules:

e There must be one and only one field with the subelement <name> set to “class”

e The allowed values for this field MUST only be derived from the object.recordSchedule
virtual class.

e The <name> subelement of all <Field> elements MUST only contain names of
recordSchedule properties.

For a full-fledged example of a A_ARG_TYPE RecordSchedule AVDT XML Document, see
G.1, “A_ARG_TYPE_ RecordSchedule AVDT Example

A.2 A ARG TYPE RecordTask AVDT XML Document

This type of AVDT XML Document is used to describe the data structure of a recordThsk
object for a particular ScheduledRecording service implementation.” Examples of action
arguments that use this data type include the Result output argument of |the
BrdwseRecordTasks() and GetRecordTask() actions.

Wheen using the AVDT XML Document in this context, the foglowing rules apply:
e |The <contextID> field MUST be set to /uuid:device-UUID::urn:schemas-upnp-
org:service:ScheduledRecording:1".

e [The <dataStructType> field MUST be setto“A ARG _TYPE RecordTask”.

e [The <FieldTable> field MUST contain_field elements for all the REQUIRED properties
of the object.recordTask class. Refero Table C.2, “Class Properties Overview |for
recordSchedule”, recordTask-related\column.

e [The <FfieldTable> field MUST¢also contain field elements for all the suppofted
OPTIONAL properties of the, Object.recordTask class. Refer to Table C.2, “Clpss
Properties Overview for recofdSchedule”, recordTask-related column.

Fie|d specific rules:

e [There must be one_and only one field with the subelement <name> set to “class”

e [The allowed vatues for this field MUST only be derived from the object.recordTask clasls.

e [The <name>\'subelement of all <field> elements MUST only contain names| of
recordTaSk-properties.

For a full-fledged example of a A_ARG_TYPE RecordTask AVDT XML Document, see .2,
“A |JARG-TYPE RecordTask AVDT Example”.

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.

When using the AVDT XML Document in this context, the following rules apply:

e The <contextID> field MUST be set to ‘“uuid:device-UUID::urn:schemas-upnp-
org:service:ScheduledRecording:1".

e The <dataStructType> field MUST be setto “A_ARG_TYPE RecordScheduleParts”.
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e The <fieldTable> field MUST contain field elements for all the REQUIRED properties
of all the object.recordSchedule.xxx classes supported by the service. Refer to Table C.1,
“Class Properties Overview ", recordSchedule-related columns.

e The <fieldTable> field MUST also contain field elements for all the supported
OPTIONAL properties of all the object.recordSchedule.xxx classes implemented by the
service. Refer to Table C.1, “Class Properties Overview ”,_recordSchedule-related
columns.

Field specific rules:

-1 —l ! ! I el - " PP | n
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e [The allowed values for this field MUST only be derived from the object.recordSchedule
virtual class.

e [The <name> subelement of all <field> elements MUST only contain” names| of
recordSchedule properties.

Forn a full-fledged example of a A_ ARG _TYPE RecordScheduleParts AVDT XML Document,
seq G.3,“A ARG TYPE RecordScheduleParts AVDT Example”.
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Annex B
(normative)
AV Working Committee Extended Properties

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

recprdTask object.

Nofe: 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 propertysis multi-valpied
(M{val = YES) or single-valued (M-Val = NO). See Clause 2.2.2.17, “Multi-valued propefrty”
and Clause 2.2.2.18, “Single-valued property”.

B.1 Base Properties

Table B.1 — Base Properties Oyerview

Property Name NS Data Type M-Val Reference
@id Srs xsd:string NO Subclause B.1.1
title srs xsd:string NO Subclause B.1.2
class srs xsd:string NO Subclause B.1.3
additionalStatusinfo Srs xsd:string NO Subclause B.1.4
cdsiReference srs xsd:string YES Subclause B.1.5
cdslReference@link Srs xsd:string NO Subclause 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 vdlue
MUST be unique~in/the ScheduledRecording service. The value MUST be set by [the
ScheduledRecording service.

Default Value: N/A — Required on input.

Soint 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 Lexical.

Input: When creating a new recordSchedule object, the @id property MUST be specified to
satisfy the SRS XML Schema and MUST be set to the empty string.

Output: The unique object ID set by the ScheduledRecording service.

B.1.2 title

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
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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 object/AYScheduledRecording
serjice implementation MUST list all classes it supports. If some™ (vendor-defined) clasges
are| derived from other classes, then both the derived classes atd. the parent classes MUST
be listed. See Annex C, “
(ngrmative)

AV|Working Committee Class Definitions” for details.

Default Value: N/A — Required on input.
Soft Order: Sequenced Lexical. Sequence subvalues are substrings separated by periods
Inplut: The desired setting.

Output: The current setting.

B.1.3.1 allowedValuelListfor the class Property

Table B.2 — allowedValueList for the class Property

Value R/O Description
“OBPECT.RECORDSCHEDULE.DIRECT.MANUAL" o
“OBPECT.RECORDSCHEDULE.DIRECT.CDSEPG” o
“OBPECT.RECORDSCHEDULE.DIRECT.CDSNONEPG” R .

Control points should support
“OBPECT-RECORDSCHEDULE.DIRECT.PROGRAMCODE" o all predefined values in these
rows.
“OBPECF.RECORDSCHEDULE.QUERY.CONTENTNAME”" o
“OBJECT.RECORDSCHEDULE.QUERY.CONTENTID" o
“OBJECT.RECORDTASK" o
vendor-defined. X See clause C.1, “Class
) ) Hierarchy” for rules on vendor-
Vendor-defined class names MUST obey the rules set forth in defined class extensions
clause D.3, “Class Name Syntax”. '
B.1.4 additionalStatusinfo
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The additionalStatusinfo property is a general-purpose property that can hold
text-based additional status information.
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Default Value: N/A — Output only.

Sort Order: Lexical.

Input: N/A.

Ou

tput: The current setting.

B.1.5 cdsReference

Na||nespace: SIS Property Data Type: xsd:string Multi-Valued®MES

De
ser
obj

Nofe that this is a multi-valued property so that metadata of O multiple referen

Co

references ContentDirectory service objects through properties, such as

vice object that is referenced (directly or indirectly) by a recordSchedule or‘recordT

scription: The cdsReference property MUST only contain metadata of a ContentBirect{ory

Ask

PCt.

htentDirectory service objects can be stored. A recordSchedule~or recordTask ob

ced
ect
the

scheduledCDSObjectID property, recordedCDSObjectlD propertyy €tc. (collectively indicated

by

the notation: xxxCDSObjectlD property). To indicate which cdsReference property is

asdociated with which xxxCDSObjectID property, both properties have a dependent property,
cdqReference@link and xxxCDSObjectID@Ilink respectively, that MUST contain the sgme

uniue, vendor-defined link identifier.

The cdsReference property MUST contain a valid” and properly escaped DIDL-Lite XML
Do¢ument. The DIDL-Lite XML Document describes a device-dependent (sub)set of impoited
properties (metadata) of the ContentDirectory\service object that is referenced by the linked
xx{CDSObjectlD property. See clause B.17¢"“ContentDirectory Service Imported Propert|es”
for [details.

Default Value: N/A — Output only.

Soit Order: Sorting on this property is meaningless and will be ignored.

Inplut: N/A.

Output: The currentsetting.

B.1.5.1 cdsReference@link

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
De \.’Ilptlull. Thc \JdoRCfUICII\JC@:;II:\ \.:Ullta.;llo A Ull;quc VUIIdUI dCfIIICd :;II:\ Idclltlflcl ha.t

unambiguously links its cdsReference property to a particular xxxCDSObjectID property
within the same recordSchedule or recordTask object. See clause B.17, “ContentDirectory
Service Imported Properties” for details.

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 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.

Ou

tput: The current setting.

B.2 Priority Properties

Table B.3 — Priority Properties

Property Name NS Data Type M-Val Reference

riofity Srs xsd:string NO Subclause B.2.1
priofity@orderedValue Srs xsd:unsignedIint NO Subclause B.2.1.2

desiredPriority srs xsd:string NO Subclause B.2»2

B.4.1 priority

Na

espace: srs Property Data Type: xsd:string Multi-Valued:

NO

Description: The priority property indicates the priority level of~th€ associated objec{ (a
recprdSchedule or a recordTask). The priority-value fofpmat syntax of the prigrity

property is described in Annex D,
(ngrmative)

EBNF Syntax Definitions”.

Example values for this property include: “L1", “k2% “L3", ... where “L1” represents
highest priority level with subsequent values representing progressively lower priority leve

Nofe: Desired priority settings are specified_via the desiredPriority property passed into

Crsg

Mo

Hel” for details.

Default Value: N/A — Output only,

So

Inp

Ou

t Order: Property Specifici_based on priority order. Ascending: lowest priority first.
ut: N/A.

put: The currént setting.

B.4.1.1 allowedValuelist for the priority Property

Table B.4 — allowedValuelList for the priority Property

the

2

the

ateRecordSchedule() action. See Clause 2.8, “ScheduledRecording Service Prigrity

‘v’a:uc: RI’U DCDLI;PI;UII

‘L1 R The highest priority level supported by the device.

“L2” [e] The next progressively lower priority level
supported by the device.

e (o) Progressively lower priority level supported by the
device.

“L<x>" [e] The lowest priority level supported by the device
where <x> is the total number of distinct priority
levels supported by the device.

Notes:

All devices MUST support 1 or more priority levels.
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If “L<x>"is supported, then all values between “L1"” and “L<x>" MUST be supported.

B.2.1.2 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

pro
the
of t

Nof
the

Def

So

Inp|

Ou

TESSIVEIY TOWET prioTity Tetative to the Other opjects of that type. A vatue of N (Where |
total number of objects of that type) indicates that the object is the lowest priority. ob
hat type. No two objects of the same type will have the same value for this property;

e: This property is not evented when the priority of the object changes (for example du
creation of a new object with a higher priority).

ault Value: N/A — Output only.
t Order: Numeric.
ut: N/A.

put: The current setting.

B.2.2 desiredPriority

Namespace: srs Property Data-Type: xsd:string Multi-Valued:
Description: The desiredPriority property specifies the desired priority level of
asqociated object (a recordSchedule.@r a recordTask). The priority-value format syr
of the desiredPriority property is defined in Annex D,
(ngrmative)

EBNF Syntax Definitions”.

Exgept as noted below, the value for this property MUST match one of the allowed val

retdrned by the GetlnputPropertylnfo() action for this property. The allowed values MU

con

nply with the table’in B.2.2.1, “allowedValuelLists for the desiredPriority Property” bel

Additionally, if the-griority@orderedValue property is supported, the desiredPriority prop

car
for

Def

also be setito one of the allowed values listed in Table B.6, “Additional allowedValue
the desiredPriority Property”.

aultValue: “DEFAULT".

is
ect

NO

the
tax

les
ST
DW.
brty
|ist

Sort Order: Sorting on this property is meaningless and will be ignored.

Inp

ut: The desired setting.

Output: The current setting.

B.2

2.1 allowedValuelists for the desiredPriority Property

Table B.5 — Primary allowedValueList for the desiredPriority Property

Value R/O Description

“DEFAULT” R No priority preference. The device itself will

determine the object’s priority.
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Value R/O Description

“L1” (o) The highest priority level supported by the device.

“L2” o] The next to highest priority level supported by the
device.

e (o) Progressively lower priority levels between 1 and
<x>, “L3", “L4”, etc.

“L<x>" o] The lowest priority level supported by the device
where <x> is the total number of distinct priority
levels supported by the device.

Nofes:

All devices MUST support 1 or more priority levels.

If IL<x>" is supported, then all values between “L1” and “L<x>" MUST be continuol
sugported; that is: a device MUST not support only “L1", “L3", and “L5".

Additionally, if the device supports the priority@orderedValue property, then the de
MU|ST also support the following allowed values. Conversely, if any of these allowed val
are| supported, then the device MUST support the priority@ordecedValue property. Th
allgwed values provide a mechanism for more precise prioritization” control with those devi
tha} support it.

Table B.6 — Additional allowedValueList for the desiredPriority Property

sly

ice
lles
bse
ces

Value R/O Description

HIGHEST R The highest level possible. — Same as “L1_HI”
defined below.

“LOWEST" R The lowest level possible. — Same as “L<x> LOW”
defined below.

L1 |HI" R The highest priority possible within the highest
priority level.

“L1 [LOW” 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<y> 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<y> L OW” R The lowest priority possible, but within the lowest
priority level where <x> is the total number of
diblillbl pliUIily iCVC;D DUPPUILL':UI IlJy liIC L.IICVil,L':.

<@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>.

Notes:

a) If a device supports the priority@orderedValue property, then the device MUST also
support these CONDITIONALLY REQUIRED allowed values. Conversely, if any of these
allowed values are supported, then the device MUST support the priority@orderedValue

property.

b) 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” MUST be continuously supported; that is: a device MUST

not
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support only “L1 HI", “L1 LOW”, “L3 HI", “L3_LOW", “L5 HI” and “L5 LOW" or only
“L1 HI", “L2 HI", and “L3 HI".

B.2.3 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 (“L1", “L2 LOW”,
etc.). When set to “OBJECTID”, it indicates that the desiredPriority property contains an
object 1D (@id value)

Default Value: “PREDEF".

Soift Order: Sorting on this property is meaningless and will be ignored.
Inpjut: The desired setting.
Output: The current setting.

3.1 allowedValuelLists for the desiredPriority @type-Property

Table B.7 — allowedValuelList for the desiredRriority@type Property

Value R/O Description

EDEF”

|70

PR]
“OBPECTID"

|70

Output Control Properties

Table B.8=~’Output Control Properties

Property Name NS Data Type M-Val Reference
recdrdDestination Srs xsd:string YES Subclause B.3.1
recdrdDestination@mediaType Srs CSV (xsd:string) NO Subclause B.3.1.1
recqrdDestination@targetURL Srs xsd:anyURI NO Subclause B.3.1.2
recdrdDestination@préeference srs xsd:unsignedint NO Subclause B.3.1.3
desiredRecordQuatity srs xsd:string NO Subclause B.3.2
desiredrecordQuality@type srs xsd:string NO Subclause B.3.2.2
B.3.1 recordDestination
Namespace—sts PrepertyBDataTHype—xststing Mot veatdeeds—ES

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 MUST NOT take place.

Examples: “Hard Disk Drive”, “DVD-1", “LINE1”, “AUX-out” etc.
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Default Value: Vendor-defined.

Sort Order: Lexical.

Inp

ut: The desired setting.

Output: The current setting.

B.3.1.1 recordDestination@mediaType

Na||nespace: srs Property Data Type: CSV (xsd:string) Multi-Valuedk

De
to

If t
of t
the
act

scription: The recordDestionation@mediaType property indicates the type of media thg
e used for the recording.

he media type of the specified record destination is fixed (not removahle), then the vg
he recordDestination@mediaType property MUST match the actual physical media typ
record destination. This single value can be retrieved through the GetAllowedValug

NO

lue
b of
s ()

on.

If the media of the specified record destination is manually rémovable (requires explicit U

inte
rec

rvention) then the currently inserted physical media MUST match one of the values in
prdDestination@mediaType property. In other wordss the specified list of media ty

ind
ma
rec

cates those that are acceptable for the recording, If\the current physical media does
ch one of the acceptable media types, then the‘recording MUST NOT take place on
prd destination.

If the specified record destination supports automatic swapping of media, such as a juke

rec
MU

apy
the

If rq
MA|
val
Ge

prder, then the recordDestination@mediaType property indicates which media typ4
ST be used for the recording. Recording MUST occur on the available media type f{
ears earliest in the list. If none.af;the specified media types is available for record
h the recording MUST NOT take-place on this record destination.

pcording can not take place'as described above, then lower preference record destinati
Y be used (see ClausenB.3.1.3, “recordDestination@preference”). The set of alloy
les for the recordDestination@mediaType property can be retrieved through
AllowedValues() action.

Ex4

Def

So

ymples: “HDD",*DVD-RW”

ault Value: Vendor-defined.

t Order: Sequenced Lexical.

ser
the
bes
not
this

DOX
2(S)
hat
ng,

bNns
ved
the

Inp

ut: The desired setting.

Output: The current setting.

B.3.1.1.1 allowedValuelList for the recordDestination@mediaType Property

One of the allowed values for the AVTransport::RecordStorageMedium state variable MUST
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 MUST contain a URL that identifies
the location, such as the location of a directory, where the recorded content is to be stored.

Examples:

“file://ID:/MyDocuments/MyVideos”
“http://10.0.0.1/MyDocuments/MyVideos”

Default Value: Vendor-defined.

Soit Order: Lexical.
Inplut: 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 propertyy\is useful when mult|ple
recprdDestination properties are specified within the sameyrecordSchedule or recordThsk
object. In this case, the values indicate the preference order of the multiple regord
degdtinations. Higher numbers indicate lower preferenee. The values do not have to|be
corjtiguous.

If multiple recordDestination@preference properties have the same value, then the ordef of
preference in which their associated record destinations are chosen is device-dependent.

If the recordDestination@preference pr@perty is not supported by an implementation, then
the|order of preference of all specified/tecord destinations is device-dependent.

Default Value: Vendor-defined.
Soit Order: Numeric.

Inplut: The desired setting.
Output: The current setting.

B.3.2 desiredRecordQuality

Namespace: srs Property Data Type: CSV (xsd:string) Multi-Valued: NO
1l

Description: The desiredRecordQuality property is used to express the desired or preferred
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 “AUTO” MUST be supported by all
implementations. When “AUTQ” is included in the list, it MUST 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 “AUTO” value is the only value
in the list, then the ScheduledRecording service is free to use any recording quality level.

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
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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

ach

ieve the desired recording quality.

Example: Assume a (hypothetical) implementation that supports the type variations

“DA

DHFAULT, "ATSC"™ and "QLEVEL" for the desiredRecordQualily@iype Property.,
follpwing table expresses the supported desiredRecordQuality property values for th

he

pse

varjations and also indicates how the different type variations interrelate for this-partictilar
imglementation:
Table B.9 — desiredRecordQuality Example
“DEFAULT” “ATSC” “QLEVEL)
“1080p30”
“1080p24” “Q1”
“1080i60”
“HD”
“720p60”
“720p30” “Q2"
“720p24"
“ED” “480p60”
“480p30”
“Q3”
“sp” “480p24*
“480i60"
“AUTO” wgTo” “AUTO"
e [Specifying “HD,ED” in the ,(desiredRecordQuality property and “DEFAULT" in [the
desiredRecordQuality@type property will result in the following:

e |f possible, the recording will be made using “HD” quality. In this case, it is up to |the
implementation te determine exactly which recording quality level within the “HD”
range will be used for the recording.

o If recording-using “HD” quality is not possible, the recording will be made using “ED”
guality, ifpossible. 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 |f therecording cannot be made in either “HD” or “ED” quality, then no recording |will
be-made.

e [Spetifying “ED,SD,AUTQ” in the desiredRecordQuality property and “DEFAULT” in [the

desiredRecordQuality@type property will result in the tfollowing:

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.

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.

If the recording cannot be made in either “ED” or “SD” quality, then the recording will
be made using any other available recording quality.

Specifying “720p60” in the desiredRecordQuality property and “ATSC” in the
desiredRecordQuality@type property will result in the following:

If possible, the recording will be made using “720p60” quality.
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e |f 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 MUST be listed in order of quality
from highest quality to lowest. The value “AUTO” MUST always be present and appear as the
last item in the list.

Default Value: Vendor-defined.

Sort Order: Property Specific, based on the allowedValueList for the desiredRecordQuality
property. Ascending: fowest quatity Tirst.

Inplut: The desired setting.
Ougput: The current setting.

B.3.2.1 allowedValuelist for the desiredRecordQuality Property

Table B.10 — allowedValuelList for the desiredRecordQuality Property

Value R/O Desecription

“AUr0” R If none of the qualitytevels preceding the “AUTO”
value are available7 then any recording quality
level may be gsed. The “AUTO” value MUST
always appear’last in the list when present.

Vengdor-defined X

B.3.2.2 desiredRecordQuality@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Desgcription: There are many ways to’gxpress recording quality. Some implementations pise
bitrptes, some use user-friendly fabels 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
dediredRecordQuality property. The “DEFAULT” value MUST be supported and indicgtes
which of the supported type’variations is preferred by the device when expressing recording
quglity levels.

Default Value: Vendor-defined.

Soft OrdersLexical.

Inpluty Fhe desired setting.

Output: The current setting.

B.3.2.2.1 allowedValuelList for the desiredRecordQuality@type Property

Table B.11 — allowedValuelList for the desiredRecordQuality @type Property

Value R/O Description

“DEFAULT" R Indicates the type variation that is preferred by the
device when expressing recording quality levels.

Vendor-defined X
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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 Subclause B.4.1
scheduledCDSObjectID@Iink Srs xsd:string NO Subclause B.4.1.1
scheduledChannellD srs xsd:string NO Subclause B.4.2
scheduledChannellD@type SIS xsd:string NO Subclause B.4.2.1
sch¢duledChannellD@distriNetworkName Srs xsd:string NO Subclause B.4.2.2
sch¢duledChannellD@distriNetworklD Srs xsd:string NO Subclause B.4.2¢3
sche¢duledStartDateTime srs xsd:string YES Subclause B.4\3
sche¢duledDuration Srs xsd:string NO Subclause)B.4.4
sch¢duledProgramCode Srs xsd:string NO Subclause B.4.5
sch¢duledProgramCode@type Srs xsd:string NO Subclause B.4.5.1
B.4.1 scheduledCDSObjectID
Namespace: srs Property Data Type: xsd:string Multi-Valued:
Description: The scheduledCDSObjectID property contains the didl-lite:@id property va

of the ContentDirectory service object from which relévant metadata information is extrad

to ¢

Def

So

Eaq
ger

reate the recordSchedule.

ault Value: N/A — Required on input.
t Order: Lexical or Lexical Numeric.

h implementation SHOULD use *the sort method most appropriate for its method
erating didl-lite:@id values., (f) didl-lite:@id values contain a numeric (sub)string f

NO

lue
ted

of
hat
ric;

NO

contains values that increment_with each new object creation, then use Lexical Numsg
othprwise, use Lexical.

Inplut: The desired setting.

Ougput: The current setting.

B.4.1.1 ScheduledCDSObjectiID@link

Nallnespace: srs Property Data Type: xsd:string Multi-Valued:

Description: The scheduledCDSObjectID@Ilink contains a unique, vendor-defined
identifier that unambiguously links its scheduledCDSObjectlD property to a particular
cdsReference property instance within the same recordSchedule object. See clause B.17,
“ContentDirectory Service Imported Properties” for details.

Default Value: N/A — Output only.

Sort Order: Same as cdsReference@link.

Inp

ut: N/A.

Output: The current setting.

link
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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.

N Tl laloal S ARNLAL W + Ll H i Tl £ + £ 2l P | AVaIN ”D
O . i 1aJycTl MINALUUJU ablually 1o A TIHToTTUTTICTT . FTIC TUTIIimat Ul UIT oUTTCTUUICT UL TTATTT]

property does not indicate the nature of the channel (analog versus digital). Rathef, it
merely indicates the format of the label (for example, a single channel number versus a
channel number pair). Therefore, the label “ANALOG” should be interpreted as meaning:
the scheduledChannellD property’s format is a single channel number.

Examples: “5”, “7", etc.

If dcheduledChannellD@type = “DIGITAL” then the scheduledChandelND property contgins
the[|channel number pair “<Major Channel Number>,<Minor Channel Number>".

Nofe: The label “DIGITAL” actually is a misnomer. The format. of the scheduledChannglID
property does not indicate the nature of the channel (analog versus digital). Rathey, it
merely indicates the format of the label (for example, ‘a-single channel number versus a
channel number pair). Therefore, the label “DIGITAL  should be interpreted as mean|ng:
the scheduledChannellD property’s format is a channel number pair.

Examples: “5,1", “5,2", etc.

If pcheduledChannellD@type = “FREQUENCY” then the scheduledChannellD propérty
corftains the channel center frequency, expressed in Hz.

Examples: “150125000” (VHF band),£€15000000” (UHF band), “96500000” (FM band), etq.

If gcheduledChannellD@type«= “SI” then the scheduledChannellD property contains [the
Selvice Information Triplet *<Network ID>,<Transport Stream ID>, <Service ID>", embedfed
in the content stream.

Examples: “0x1234,0xFEDC,0x0102", “12345,23456,32109", etc.

1°4
QD

If §cheduledChannellD@type = “LINE” then the scheduledChannellD property contain
verldor-defined-label identifying the line input.

Examples: “Line 1", “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/stream1.mp2/”, “http://internet/stream2.mp2/”
Default Value: N/A — Required on input.

Sort Order: type Relationship.

“ANALOG”: Numeric.

“DIGITAL”: Sequenced numeric.
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“FREQUENCY": Numeric.

“Sl”: Sequenced lexical.

“LINE": Lexical.

“NETWORK?": Lexical.

Vendor-defined: Vendor-defined sorting.

Inpjut: The desired setting.
Output: The current setting.

B.4.2.1 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 input.

Soit Order: Property Specific, based on the order im\Table B.13. Ascending: first table entry
first. If there is a single vendor-defined value, it €orts in table position. If there are mult|ple
verldor-defined values, they sort lexically amongsxthemselves, all after the Table B.13 entfies
in gscending order and all before the Table B4 entries in descending order.

Inplut: The desired setting.
Output: The current setting.

B.4.2.1.1 allowedValuelist for the scheduledChannellD@type Property

Table B.13 — allowedValuelList for the scheduledChannellD@type Property

Value R/O Description

>
Z
>
—
O
@)

9
fon}
5
>
[l
o

At least one value in these rows MUST be
supported by a compliant ScheduledRecording

5|
F
m |17
=z
0,
2
o

service implementation. Control points should
support all values in these rows.

|
lo

‘LINE =2
“NETWORK" o
Vendor-defined X

B.4.2.2 scheduledChannellD@distriNetworkName

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledChannellD@distriNetworkName property contains the name of
the Distribution Network that provides the channel, identified by the scheduledChannellD
property.

Default Value: Vendor-defined.
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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@distriNetworklD property contains an IDN that
unifjuely identifies the Distribution Network that provides the channel, identified~\by |the
scheduledChannellD property

Default Value: Vendor-defined.
Soit Order: Lexical.

Inpjut: The desired setting.
Output: The current setting.

B.4.3 scheduledStartDateTime

Namespace: srs Property Data Type:/xsd:string Multi-Valued: YES

Description: The_scheduledStartDateTime property indicates what date or day(s) and tme
the| recording will take place. This propérty does not account for any recording t/me
adjbstments such as scheduledStartDate TimeAdjust, and device latencies.

The sched-start format syntax-'0of the scheduledStartDateTime property is defined in
Anovl\ex D, “
(ndrmative)

EBNF Syntax Definitions”.

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)

Rec¢ording(s) Awill*occur on the next occurrence(s) of the specified date or day(s) and tme
untjl the totak number of desired recordings (as indicated by the_totalDesiredRecordTalsks
property)._has been made.

Nofesthat the scheduledStartDateTime property is a multi-valued property. Therefore, mult|ple
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.

See Subclause B.7.1, “totalDesiredRecordTasks” for further details on the use of the
totalDesiredRecordTasks property.

The value “NOW?” is defined by this specification to indicate that the recording MUST start
immediately (as soon as possible).

Default Value: N/A — Required on input.

Sort Order: Property Specific, in chronological order.
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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 scheduled duration of the
recording. The duration format syntax of the scheduledDuration property is defined in
Anor||ex D, “
(ndrmative)

EBNF Syntax Definitions”.

Examples: “P01:30:00” (one hour and thirty minutes), “P2D01:15:00” (two-day and sevgnty
fivgd minutes recording).

This property does not necessarily represent the exact recording durdtion but represents |the
scheduled recording duration. This property does not account- fof any recording time
adjbstments such as scheduledDurationAdjust, and device latenciges-

Default Value: N/A — Required on input.
Soit Order: Property Specific, based on elapsed times Ascending: shortest elapsed time fifst.
Inplut: The desired setting.

Oufput: The current setting.

B.4.5 scheduledProgramCode

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledRrogramCode property indicates the program code provided iy a
program guide service of.a particular program item. The format of the program codg is
defjned by the program guide service. A scheduledProgramCode@type property MUST| be
spgcified with this property to identify the program guide service used.

Default Value:xNFA — Required on input.

Soft Order:-Sorting on this property is meaningless and will be ignored.

Inplut:The desired setting.

Output: The current setting.

B.4.5.1 scheduledProgramCode@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

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".
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Default Value: N/A — Required on input.

Sort Order: Sorting on this property is meaningless and will be ignored.

Inp

ut: 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
matg¢hingName Srs xsd:string NO Subclause)B.5.1
matg¢hingName@type Srs xsd:string NO Subclause B.5.1.1
matg¢hingName@subStringMatch Srs xsd:boolean NO Subclause B.5.1.2
mat¢hinglD srs xsd:string NO Subclause B.5.2
matghingID@type Srs xsd:string NO: Subclause B.5.2.1

B.5.1 matchingName

Namespace: srs Property Data Type: xsdistring Multi-Valued:

(partially) match the specified matchingName value. Matching SHOULD be done using lex

ser]sitive matching (see Clause 2.2.2.29, “Simple Non-case-sensitive Matching”).
Example: “NFL Worldcup 2005", “Friends”.

Default Value: N/A — Required;on input.

So

scription: The matchingName property contains’ (part of) the name of a program or ser
match the criteria of this recordSchedule,>an external item’s name information MU

ching (see Clause 2.2.2.27, “Lexical Matehing”). It MAY be done using simple non-c4g

t Order: Lexical.

(E)

NO

es.
ST
cal

Nofe: This is an eXxception to the normal rule of type Relationship sorting. The equivalent of

type Relationship_sorting may be achieved by including “+srs:matchingName@type” in

sor

Inp

Ou

| propertydist immediately in front of “+srs:matchingName”.

ut: The desired setting.

put. 1ne current SEIIiﬂg.

B.5.1.1 matchingName@type

Namespace: srs Property Data Type: xsd:string Multi-Valued:

the

NO

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.
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Input: The desired setting.

Ou

tput: The current setting.

B.5.1.1.1 allowedValuelList for the matchingName@type Property

Table B.15 — allowedValuelList for the matchingName@type Property

Value R/O Description

“PR

OGRAM” R

“SE|

RIES” R

B.5.1.2 matchingName@subStringMatch

Namespace: srs Property Data Type: xsd:boolean Multi*Valued:

De

sul
Spe

Def

So

Inp

Ou

B.9.

Namespace: srs Propérty Data Type: xsd:string Multi-Valued:

De
ma

sp§g

for

“eN

If t

forrlnatted as follows:

If t:l\ne matchinglD @type’ property is set to “SI PROGRAMID”, then the matchinglD propert

scription: If set to “1”, the value specified in the matchingName property is used fd
string match search within the program or series name (title). lfyset to “0" the va
cified in the matchingName property must match the program or_series hame exactly.

ault Value: “1".
t Order: Boolean.
ut: The desired setting.

put: The current setting.
2 matchinglD
scription: The matchinglD, property contains the unique ID of a program or series.

ch the criteria of this recdgrdSchedule, an external item’s ID information MUST match
cified matchinglD valué.

atted as follows:
etwork ID>;<Transport Stream ID>,<Service ID>,<Program ID>".

ne maitchinglD@type property is set to “SI_SERIESID”, then the matchinglD propert

NO

ra
lue

NO

the

y is

“<Network ID>,<Transport Stream ID>,<Service ID>,<Series ID>".

If the matchinglD@type property is set to <ICANN Name>, then the matchinglD property is
formatted as follows:

“<Unique content ID, defined by the data provider>".

Default Value: N/A — Required on input.

Sort Order: Sorting on this property is meaningless and will be ignored.

Inp

ut: The desired setting.
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Output: The current setting.

B.5.2.1 matchingID@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchinglD@type property indicates the type of the ID that is contained in
the matchingID property.

Default Value: N/A — Required on input.

Soft Order: Sorting on this property is meaningless and will be ignored.
Inpjut: The desired setting.
Output: The current setting.

B.§.2.1.1 allowedValueList for the matchinglD@type Property

Table B.16 — allowedValuelList for the matchinglD@type Property

Value R/O Description

“SI_|PROGRAMID”

|70

“SI_|SERIESID”

|70

<ICANN Name>_<ldentifier>

(e}

<ICANN Name>: The ICANN name of the
organization that defines the format and values of

thermatchinglD property.

<ldentifier>: A unique identifier for the particular
ID type, defined by that organization.

Examples: “mycompany.com_ID1",
“upnp.org_SpeciallD".

B.¢ Matching Qualifying.Criteria Properties

Table B+¥7 — Matching Qualifying Criteria Properties

Properfy'‘Name NS Data Type M-Val Reference
matghingChannellD Srs xsd:string YES Subclause B.6.1
matg¢hingChanngllD@type Srs xsd:string NO Subclause B.6.1.1
matg¢hingChanuellD @distriNetworkName Srs xsd:string NO Subclause B.6.1.2
mat¢hindCHannellD @distriNetworkID Srs xsd:string NO Subclause B.6.1.3
mat¢himgStartDateTimeRange Srs xsd:string YES Subclause B.6.2
matchingDurationRange Srs xsd:string YES Subclause B.6.3
matchingRatingLimit Srs xsd:string YES Subclause B.6.4
matchingRatingLimit@type Srs xsd:string NO Subclause B.6.4.2
matchingEpisodeType Srs xsd:string NO Subclause B.6.5
B.6.1 matchingChannellD
Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The matchingChannellD property contains a scheduledChannellD value. Its
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
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scheduledChannellD property) MUST 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.4.1.1 matchingChannellD@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchingChannellD@type property determines the format that is used|for
the| matchingChannellD property as defined in B.4.2, “scheduledCiiahnellD” and B.4.2.1,
“scheduledChannellD@type”.

Default Value: N/A — Not used if omitted on input .

Sofft Order: Same as scheduledChannellD@type.

Inplut: 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
the scheduledChannellp@distriNetworkName property  definition. See B.4.2.
“scheduledChannellD @distriNetworkName” for details.

—
o

N

Default Value: N/A'=_Not used if omitted on input.

Soit Order: Same as scheduledChannellD@distriNetworkName property.

Inplut: Fhe desired setting.

O BT et diia o 1 f HZ-e i
u PO e ourteTie SCtoT g1t

P +Frad B =N
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B.6.1.3 matchingChannellD@distriNetworkID

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchinChannellD@distriNetworklD property definition is identical to the
scheduledChannellD @distriNetwork property definition. See B.4.2.3,
“scheduledChannellD@distriNetworkID” for details.

Default Value: N/A — Not used if omitted on input.

Sort Order: Same as scheduledChannellD@distriNetworkID property.



https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

- 142 - 29341-4-14 © ISO/IEC:2011(E)
Input: The desired setting.
Output: The current setting if specified on input. Otherwise not present.

B.6.2 matchingStartDateTimeRange

Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The matchingStartDateTimeRange property contains a date range. The start-
range format syntax of the matchingStartDateTimeRange property is defined inAnnex D, “
(ngrmative)

EBNF Syntax Definitions”.

The value specified after the “/” MUST be equal or greater than the value specified‘before [the
“r,

To|match the criteria of this recordSchedule, an external item’s (start date and t/me
infgrmation MUST fall within one of the specified matchingStartDateTiheRange ranges. If this
property is omitted from the recordSchedule, the external item’s” start date and tjme
infgrmation is not taken into consideration to determine a match.

Nofe: The matchingStartDateTimeRange property is different-from the activePeriod propgerty
in that the first identifies the actual matching criteria whereas the second identifies the pefiod
of fme when potential matches are to be examined.

Default Value: N/A — Not used if omitted on input

Soft Order: Sequenced Sort of two date&time subvalues separated by “/”.
Both subvalues are sorted in chronological order.

Inplut: The desired setting.

Output: The current settingtifispecified on input. Otherwise not present.

B.4.3 matchingDurationRange

Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

The matchingDurationRange property contains a duration range. The duration-ramge
format syntax of the matchingDurationRange property is defined in AnnexD| *
(ngrmadtive)

EBNESyntax Definitions”.

The value specified after the “/” MUST be equal or greater than the value specified before the
“r,

To match the criteria of this recordSchedule, an external item’s duration information (after
translation into the format of a scheduledDuration property) MUST 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 “/".
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Input: The desired setting.
Output: The current setting if specified on input. Otherwise not present.

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
majchingRatingLimit@type property. The allowed values for the matchingRatingLimit prepérty
depend on the rating system used.

Common rating systems as well as their allowed rating values (in order ,ofxascend
restriction level beginning with the most lenient) for each rating system are defined below.

ng

OtHer values MAY be specified using other rating systems identified by,stheir ICANN domain
narpes.

To [match the criteria of this recordSchedule, an external item’s{rating information MUST| be
lesg than or equal to all of the specified matchingRatingLénit values. If this property is
omitted from the recordSchedule, the external item’s rating~information is not taken {nto
corlsideration to determine a match. If the external item¢de€s not contain rating information
and this property is specified, the external item will not b& recorded.

Default Value: N/A — Not used if omitted on inputs
Soit Order: type Relationship.

Forn each value of matchingRatingLimit@type, based on the order in the table associated Wwith
thelmatchingRatingLimit@type propecty below. Ascending: first table entry first.

Inplut: The desired setting.
Ougput: The current setting.if specified on input. Otherwise not present.

B.4.4.1 allowedValuelList for the matchingRatingLimit Property

The allowed. \Wwalues for the matchingRatingLimit property depends on [the
majfchingRatibglimit@type property. The following tables list the allowed values for ehch
defjned rating system.

Tqbte B.18 — allowedValuelList fo

Raotina Cyuctapma (oo ot o b
I\MLIIIy uydl.\-lll \rrraacteirrms

Value R/O Description

General Audiences.

= |G§
7o | [0

Parental Guidance Suggested.

T ||T
3|
%
@
|70

Parents Strongly Cautioned.

o]
]

Restricted.

z
Q
AN
~

|7

No One 17 and Under Admitted.

|Z
A
|0

Not Rated Yet.
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Table B.19 — allowedValuelList for the matchingRatingLimit Property Using the RIAA

Rating System (matchingRatingLimit@type = “RIAA.ORG")

Value R/O Description
“o R Non-explicit Content
“PA-EC” R Parental Advisory — Explicit Content
Table B.20 — allowedValuelList for the matchingRatingLimit Property Using the ESRB

Rating System (matchingRatingLimit@type = “ESRB.ORG")

Value R/0O Description

“ECT R Early Childhood.

“E” R Everyone.

“E10+ R Everyone 10 and Older.

“T” R Teen.

“M” R Mature.

“AOf R Adults Only.

“RPJ R Rating Pending.

Table B.21 — allowedValuelList for the matchingRatinglimit Property Using the
TVMGUIDELINES Rating System (matchingRatingLimit@type = “TVGUIDELINES.ORG/)

Value R/O Description

TV{Y” R All Children.

“TV{Y7” R Directed to Older Children.

“TV{Y7EV” R Directed to Older Children — Fantasy Violence.

“TV4{G” R General Audience.

“TV{PG” R Parental Guidance Suggested.

“TVv{14”" R Parents Strongly Cautioned.

“TVIMA" R Mature Audience Only.

B.6.4.2 matchingRatingldmit@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: ThematchingRatingLimit@type property indicates the rating system used in|the

majfchingRatingkimit property. Several different rating systems are available. The allowed

values for themmatchingRatingLimit property depend on the rating system used.

Other rating systems MAY be specified using their ICANN domain names.

This—s—ret—a—matchirg—property—H—is—used——econjohrector—wih—the—matehrgRatigH mit

property and identifies the used rating system.

Default Value: N/A — Required in input.

Sort Order: Lexical.

Inp

ut: The desired setting.

Output: The current setting.
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B.6.4.2.1 allowedValuelList for the matchingRatingLimit@type Property

Table B.22 — allowedValueList for the matchingRatingLimit@type Property

Value R/O Description Remarks
“MPAA.ORG” o The Motion Picture
Association of America. .
At least one value in these rows
“RIAA.ORG” o The Recording Industry MUST be supported by a
Association of America. compliant ScheduledRecording
service implementation. Control
“ESRB.ORG” o The Entertainment Software | points should support all values
RatimmgBoard: In these rows.
“TVGUIDELINES.ORG" o TV Parental Guidelines.
<ICANN Name>_<lIdentifier> 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.§.

Namespace: srs Property Data Type:‘Xsd:string Multi-Valued:

De

in ferms of its broadcast novelty. To match the criteria of this recordSchedule, an exte

iter]
this
is 1
epi
Def

So
firs

Inp|

Ou

B.§.

5 matchingEpisodeType

Ecription: The matchingEpisodeType propertysindicates the type of content to be recor

property is omitted from the recordSchedule, the external item’s episode type informa
ot taken into consideration to determine a match. If the external item does not con
sode type information and this praperty is specified, the external item will not be record

ault Value: N/A — Not used.\if omitted on input.

t Order: Property Specific, based on the order in Table B.23. Ascending: first table e
[

ut: The desired-setting.
put: The'current setting if specified on input. Otherwise not present.

51 allowedValuelist for the matchingEpisodeType Property

NO

Hed
nal

N’'s episode type information MUST match the specified matchingEpisodeType valug. If

on
ain
ed.

ntry

Table B.23 — allowedValueList for the matchingEpisodeType Property

Value R/O 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.
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B.7 Content Control Properties

Table B.24 — Content Control Properties

Property Name NS Data Type M-Val Reference
totalDesiredRecordTasks Srs xsd:unsignedint NO Subclause B.7.1
scheduledStartDateTimeAdjust Srs xsd:string NO Subclause B.7.2
scheduledDurationAdjust Srs xsd:string NO Subclause B.7.3
actiyePeriod SIS xsd:string NO Subclause B.7.4
durgtionLimit Srs xsd:string NO Subclause B.7.5
durdtionLimit@effect srs xsd:string NO Subclause B.7.5¢1
chapnelMigration srs xsd:boolean NO Subclause B.7.6
timgMigration Srs xsd:boolean NO Subclause)B.7.7
alloyvDuplicates srs xsd:boolean NO Subclause B.7.8
B.7.1 totalDesiredRecordTasks

Namespace: srs Property Data Type: xsd:unsignédint Multi-Valued: NO

Description: The totalDesiredRecordTasks property indicates the maximum number| of
recprdTask instances, associated with a given recordSe¢hedule that will ever be generdted
ovdr the lifetime of the recordSchedule. A value of,0‘means that an unlimited number of
recprdTask instances can be spawned from the recordSchedule.

This property is used to enable or disable recutrence. If a value different from 1 is specified
in the totalDesiredRecordTasks property, thensthe recordSchedule MUST remain active aFer

the| first recordTask has been spawned and“MUST monitor its internal state to determinje if
the| conditions that caused the first recordTask to be spawned are met again in the futdire.
Wheenever this happens, a new recofdTask MUST be spawned until the total numbel of
spdgwned recordTask instances reaches the value, specified in the totalDesiredRecordTalsks
property. The activePeriod property can be used to terminate this process prematurely.

Default Value: 1 (recurreneels disabled by default).
Soit Order: Numeric.

Inpjut: The desired-setting.

Output: The current setting.

B.7.2 scheduledStartDateTimeAdjust

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledStartDateTimeAdjust property indicates a time period to be
applied as an adjustment to the scheduled start time. The duration-adj format syntax of
the scheduledStartDateTimeAdjust property is defined in Annex D, “
(normative)

EBNF Syntax Definitions”.

Note that the scheduledStartDateTimeAdjust property can take 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:
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actualScheduledStartDateTime = scheduledStartDateTime + scheduledStartDateTimeAdjust

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.

Ou pllf' The current entflng

B.7.3 scheduledDurationAdjust

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledDurationAdjust property indicates a period of time to be applied
as fan adjustment to the scheduled duration time. The duration-adjcformat syntax of |the
scheduledDurationAdjust property is defined in Annex D, “
(ngrmative)

EBNF Syntax Definitions”.

Nole that the scheduledDurationAdjust property can take~on both positive and negafive
valyes. Positive 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:

actyalScheduledEndDateTime = scheduledStartDateTimex scheduledDuration + scheduledDurationAdjust

actyalScheduledDuration = actualScheduledEndPateTime — actualScheduledStartDateTime
= scheduledDuratign * scheduledDurationAdjust — scheduledStartDateTimeAdjust

Default Value: Vendor-defined.

Sornt Order: Property Specificy_based on elapsed time. Ascending: from longest negafive
elapsed time to longest positive elapsed time.

Inpjut: The desired setting.
Oufput: The current setting.

B.7.4 actirePeriod

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The activePeriod property indicates the date&time range within which the
recordSchedule is active; that is: the recordSchedule MUST NOT spawn any recordTask
instances whose actualStartDateTime fall outside the period specified in the activePeriod
property. The start-range format syntax of the activePeriod property is defined in Annex D,

(normative)
EBNF Syntax Definitions”.

The value specified after the “/” MUST be equal or greater than the value specified before the
“r.

A recordSchedule MUST not generate new recordTask instances for programs broadcast
after the expiration date.



https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

— 148 - 29341-4-14 © ISO/IEC:2011(E)

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: “NOW/INEINITY".

Sort Order: Sequenced Sort of two date&time subvalues separated by “/”.

Both subvalues are sorted in chronological order.

Inplut: The desired setting.
Oufput: The current setting.

B.7.5 durationLimit

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The durationLimit property indicates the maximum jallowed duration of [the
recprding. The duration-long format syntax of the duratieatimit property is defined in
Annex D, “
(ngrmative)

EBNF Syntax Definitions”.

If the actual duration of the recording exceeds-the value specified in the durationL|mit
property, then the ScheduledRecording service, MUST stop recording and either delete |the
partially recorded content so far or preserve part of the recorded content depending on [the
curfent setting of the durationLimit@effect property.

If

—

e durationLimit property is set to “INEINITY”, then no limit is in effect.

Example: the value “P02:30:00" indicates that the recording MUST be stopped after two and
a half hours.

Default Value: Vendor-defined.
Soft Order: Property Specific, based on elapsed time. Ascending: shortest elapsed time fifst.
Inplut: The desired setting.

Output;-The current setting.

B.7L.5:1 durationl imit@effect

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The durationLimit@effect property determines the behavior of the
recordSchedule when the duration of the content exceeds the 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 durationLimit 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.
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If set to “FIRST”, then only the initial part (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.

B.7.5.1.1 allowedValueList for the durationLimit@effect Property

Table B.25 — allowedValuelList for the durationLimit@effect Property

Value R/O Descriptioh
“SK|P” o .
At least one value in these-rows MUST be
“LAST” o] supported. Control points/Should support all
values in these rows.
FIRST" =
B.7.6 channelMigration
Namespace: srs Property Data Typeyxsd:boolean Multi-Valued: NO

Description: A program’s scheduled channel may change between the time [the
recbrdSchedule was created and the actual broadcast time. If this property is set to “1”, then
the| ScheduledRecording service MUSTautomatically follow the program if it moveq to
anqther channel (The reservation will be tracking broadcast channel change). If this valug is
set| to “0”, then the ScheduledRecarding service does not follow the program, and |the
recprding will take place on the channel that was specified at the time the recordSchedule
crepted the accociated recordTask.

Default Value: Vendor-defined.
Soit Order: Boolean.
Inpjut: The desired setting.

Oufput: Thecurrent setting.

B.7.7% timeMigration

Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: A program’s scheduled date&time may change between the time the
recordSchedule was created and the actual broadcast time. If this property is set to “1”, then
the ScheduledRecording service MUST automatically follow 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 service 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.
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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 “1”, 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
recprded. Detection of duplicate programs is device- and EPG-dependent.

Default Value: Vendor-defined.
Soit Order: Boolean.
Inplut: The desired setting.

Output: The current setting.

B.§ Storage Related Properties

Table B.26 — Storage Related Properties

Property Name NS DatalType M-Val Reference
perdistedRecordings Srs xsdiunsignedint NO Subclause B.8.1
perdistedRecordings@latest Srs Xsd:boolean NO Subclause B.8.1.1
perdistedRecordings@preAllocation SKS. xsd:boolean NO Subclause B.8.1.2
perdistedRecordings@storedLifetime srs xsd:string NO Subclause B.8.1.3

B.g.1 persistedRecordings

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The persistedRecordings property indicates the minimum number of recordipgs
for [a given recordS¢hedule that will be preserved at all times, once available. Even when fthe
ScheduledRecording service needs to make space for other recordings, this minimum
number of recordings (that is: the actual content) generated by the recordSchedule will no{ be
delpted. However, if more recordings, associated with the recordSchedule exist, then these
exdess 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
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Description: The persistedRecordings@latest property indicates whether newest or oldest
recordings are preserved. If set to “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 recordings are preserved. Older content will never be deleted to
make room for newer content.

Default Value: Vendor-defined.

Sort Order: Boolean.

Inplut: The desired setting.
Output: The current setting.

B.84.1.2 persistedRecordings@preAllocation

Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: The persistedRecordings@preAllocation propertysindicates whether to resdrve
stofage space on beforehand to accommodate for the numbérof recordings as indicated by
the| persistedRecordings property. If set to “1”, adequaté~storage space is reserved.|To
reserve storage space, the ScheduledRecording service talculates a best estimate based on
parameters such as record quality, start time and durdtion adjustment etc. However, |the
ScheduledRecording service can never guarantee thrat sufficient storage space is reserved to
acdommodate the total number of recordings, spécified in the persistedRecordings propefrty.
If spt to “0”, no storage space is reserved.

Default Value: Vendor-defined.
Soft Order: Boolean.

Inplut: The desired setting.
Oufput: The current setting.

B.4.1.3 persistédRecordings@storedLifetime

Namespace: sts Property Data Type: xsd:string Multi-Valued: NO

Descriptions The persistedRecordings@storedLifetime property indicates the minimum t|me
recprded,content associated with a recordSchedule will be preserved after the recording
completes. This will prohibit a recording from being deleted by the auto-delete operafion
Witll;ll thc opculflcd t;IIIC }JCI;Ud. Thc dul at;uu ally fUIIIIat Dylltal\ Uf the
persistedRecordings@storedLifetime property is defined in Annex D, “
(normative)

EBNF Syntax Definitions”.

If the value is set to “INFINITY", then the content MUST never be automatically deleted.

A value of “ANY” indicates that the content can be deleted at any time 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.
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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
sch¢duleState Srs xsd:string NO Subclause B.9.1
sche¢duleState@currentErrors Srs CSV (xsd:int) NO Subclause B.9.1.2
abnprmalTasksExist srs xsd:boolean NO Subclause 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
itsqlf.

Default Value: N/A — Output only.

Soft Order: Property Specific, based on the>order in Table B.28. Ascending: first table entry
firs}.

Inplut: N/A.
Output: The current setting.

B.9.1.1 allowedValuelsist for the scheduleState Property

Table®B\28 — allowedValueList for the scheduleState Property

Value R/O Description

“OPERATIONA®™ R recordSchedule is operating and spawning
recordTask instances as scheduled.

“COMPLETED” R recordSchedule is completed and reached final
disposition. No properties will change.

“ERROR” R recordSchedule ceases spawning recordTask
instances due to error.

B.9.1.2 scheduleState@currentErrors

Namespace: srs Property Data Type: CSV (xsd:int) Multi-Valued: NO

Description: The scheduleState@currentErrors property indicates 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 recordSchedule’s inability to create new tasks.
When the scheduleState property has the value “OPERATIONAL", the
scheduleState@currentErrors property MUST be empty. The list of error codes are listed in
the recordSchedule error code subclause.



https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

29341-4-14 © ISO/IEC:2011(E) - 153 -

Default Value: N/A — Output only.

Sort Order: Sequenced Numeric.

Input: N/A.

Output: The current setting.

B.9.1.2.1 allowedValuelist for the scheduleState@currentErrors Property

Table B.29 — allowedValuelList for the scheduleState@currentErrors Property

Value R/O Description

0-99 N/A Reserved

100 R General error — an error is detected but the cause can not be identified.

101 (o) The number of spawned recordTask instances has reached some device
dependent limit.

102 o] EPG information not available.

103 o recordSchedule is disabled by the user.

104 (o) Insufficient memory — The system does not have enough system memory to
create any additional recordTask instances,

105 o] General resource error — some system related resource is causing the
recordSchedule to malfunction.

1061149 o Reserved for future recordSchedule, error codes.

1501199 X Vendor extended recordSchedule error codes.

200|and above N/A Reserved for future extensions.

B.9.2 abnormalTasksEXxist

Namespace: srs

Desgcription: If this property.s Set to “1”, then that indicates that at least one abnor
recprdTask exists for the retordSchedule. If this property is set to “0”, then no abnor
recprdTask exists for the fecordSchedule. A recordTask is considered abnormal if it reac
than “IDLE.READY”, “ACTIVE.RECORDING.FROMSTART.OK”

any state other
“DAONE.FULL".

Property Data Type: xsd:boolean Multi-Valued:

Default Value; N/A — Output only.

Soit Orders-Boolean.

Inplut:AN/A.

NO

mal
mal
nes
or

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 Subclause B.10.1

totalCreatedRecordTasks

Srs xsd:unsignedint Subclause B.10.2

totalCompletedRecordTasks

5|1

Srs xsd:unsignedint Subclause B.10.3
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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 currently 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.

Sofrt Order: Numeric.
Inplut: N/A.
Output: The current setting.

B.10.2 totalCreatedRecordTasks

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The totalCreatedRecordTasks property indicates how many recordThsk
insfances have been created 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.
Soft Order: Numeric.

Inplut: N/A.

Output: The current setting.

B.10.3 totalCompletedRecordTasks

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: _The totalCompletedRecordTasks property indicates how many recordThsk
insfances have been completed (that is: reached any of the “DONE.xxx" states, during [the
lifefime of\the associated recordSchedule. This includes previously generated recordThsk
insfances™ 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.
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B.11 Task General Properties

Table B.31 — Task General Properties

Property Name NS Data Type M-Val Reference
recordSchedulelD Srs xsd:string NO Subclause B.11.1
recordedCDSObjectID Srs xsd:string NO Subclause B.11.2
recordedCDSObjectID@Ilink Srs xsd:string NO Subclause B.11.2.1
Blll ICbUIdSb:ICdu:C:D
Namespace: srs Property Data Type: xsd:string Multi-Valoed: NO
Description: The recordSchedulelD property contains the value of the @id preperty of [the
recprdSchedule that generated the recordTask.

Default Value: N/A — Output only.

Sort Order: Lexical or Lexical Numeric.

Ea¢h 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
incfement with each new object creation, then use Lexical'Numeric; otherwise, use Lexical.
Inpjut: N/A.

Ougput: The current setting.

B.f1.2 recordedCDSObjectID

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
Description: The recordedCDSObjectlD property contains the didl-lite:@id property valuge of
the|ContentDirectory service object that represents the content recorded by the recordTask.
Default Value: N/A =Qutput only.

Soft Order Lexicalor Lexical Numeric.

Eac¢ch 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 Numdric;
othkerwise use | exical

Input: N/A.

Output: The current setting.

B.11.2.1 recordedCDSObjectiD@link

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
Description: The recordedCDSObjectID@Ilink contains a unique, vendor-defined link

identifier that unambiguously links its recordedCDSObjectlD property to a particular
cdsReference property instance within the same recordTask object. See clause B.17,
“ContentDirectory Service Imported Properties” for details.
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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
tasCDSObjectID Srs xsd:string NO Subclause»B.12.1
tasCDSObjectID@link Srs xsd:string NO Subclause B.12.1.1
taskChannellD Srs xsd:string NO Subclause B.12.2
tasChannellD @type Srs xsd:string NO Subclause B.12.2.1
taskChannellD@distriNetworkName srs xsd:string NO: Subclause B.12.2.2
taskChannellD @distriNetworkID Srs xsd:string NO Subclause B.12.2.3
tasiStartDateTime Srs xsd:string NO Subclause B.12.2.2
taskDuration Srs xsd:string NO Subclause B.12.4
taskProgramCode Srs xsd:string NO Subclause B.12.5
taskProgramCode@type srs xsd:string NO Subclause B.12.5.1
recdrdQuality Srs xsd:string YES Subclause B.12.6
recqrdQuality@type Srs xsd:string NO Subclause B.12.6.2
B.J2.1 taskCDSObjectID
Namespace: srs Rroperty Data Type: xsd:string Multi-Valued: NO

Description: The taskCDSObjectID property contains the didl-lite@id property value of [the
ContentDirectory service object from which relevant metadata information was extracted to
crepte the recordSchedule that generated this recordTask.

Default Value: N/A“— Output only.
Soift Order: Lexical or Lexical Numeric.

Ea¢ch{implementation SHOULD use the sort method most appropriate for its method of
gernrnflnn didl ||fo oid \lnlllnc If didl ||h: id \lalllnc nnnfaln a nllmnnr\ /ellh\efrlng hat
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@Ilink

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 taskCDSObjectlD property to a particular cdsReference property
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instance within the same recordTask object. See clause B.17, “ContentDirectory Service
Imported Properties” for details.

Default Value: N/A — Output only.

Sort Order: Same as cdsReference@link property.

Input: N/A.

Ou ot Tha cirrant cnttino
Pt Trrc oo oTttTygT

B.12.2 taskChannellD

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskChannellD property indicates the actual channel that is used for [the
recprding. Its format depends on the taskChannellD@type property. The possible formats
and the dependency on the taskChannellD@type property are identical to the poss|ble
formats of the scheduledChannellD and its dependency on the sthéduledChannellD@type
property as described in B.4.2, “scheduledChanjsiellD” and B.4.2.1,
“scheduledChannellD@type”.

Default Value: N/A — Output only.

Soit Order: Same as scheduledChannellD propertys

Inplut: N/A.
Output: The current setting.

B.12.2.1 taskChannellD@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: [NO

Description: The taskChanhellD@type property determines the format that is used for [the
taskChannellD property. as defined above. See B.4.2.1, “scheduledChannellD@type” |for
detpils and allowed @values.

Default ValueSN/A — Output only.

Soit Orderi Same as scheduledChannellD@type property.

InplutsN/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 definition is identical to the
scheduledChannellD @distriNetworkName property definition. See B.4.2.2,
“scheduledChannellD @distriNetworkName” for details.

Default Value: N/A — Output only.
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Sort Order: Same as scheduledChannellD@distriNetworkName property.

Input: N/A.
Output: The current setting.

B.12.2.3 taskChannellD@distriNetworkID

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskChannellD@distriNetworklD property definition is identical to. [the
scheduledChannellD @distriNetwork property definition. See B4.2.3,
“scheduledChannellD@distriNetworkID” for details.

Default Value: N/A — Output only.

Soit Order: Same as scheduledChannellD@distriNetworkID property.

Inplut: 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 taskStartDateTime property is defined in Annex D,
(ngrmative)

EBNF Syntax Definitions”.

Default Value: N/A — Output:only.

Soit Order: Property Specific, in chronological order.
Inplut: N/A.

Output: The current setting.

B.124 ~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 taskDurationAdjust property. The duration format syntax of the
taskDuration property is defined in Annex D, “
(normative)

EBNF Syntax Definitions”.

Default Value: N/A — Output only.

Sort Order: Property Specific, based on elapsed time. Ascending: shortest elapsed time first.
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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 the actual program code that is used
for the recording. The format is identical to the format of the scheduledProgramCode property.
Se¢ B.4.5, “scheduledProgramCode” for details.

Default Value: N/A — Output only.

Soit Order: Sorting on this property is meaningless and will be ignored.
Inplut: N/A.

Oufput: The current setting.

B.)2.5.1 taskProgramCode@type

Namespace: srs Property Data Type: xsdistring Multi-Valued: NO

Description: The taskProgramCode@type propestysindicates the type of the program gyide
seryice that defines the program code specified.in the taskProgramCode property. The format
is fdentical to the format of the scheduledProgramCode@type property. See B.4.5.1,
“scheduledProgramCode@type” for details.

Default Value: N/A — Output only.
Soft Order: Sorting on this propefty is meaningless and will be ignored.
Inplut: N/A.

Output: The current setting.

B.12.6 recordQuality
Namespacgensrs Property Data Type: xsd:string Multi-Valued: MES

Description: The recordQuality property expresses the recording quality level that is used| for
a particular recordTask.

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 MUST 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" MUST be used.

When the recordTask is in the “ACTIVE” or “DONE"” phase, the recordQuality property MUST
contain one of the values supported by the implementation, that describes the actual
recording quality. The values “AUTO” and “UNKNOWN?" are not allowed.
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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 recordQuality property is 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 property MUST be the same
as the allowed values supported for the corresponding type variation of the
desiredRecordQuality property, except that “UNKNOWN" replaces “AUTQO".

Note that the recordQuality property is a multi-valued property. Therefore, the actual
recprding quality level can be expressed using difierent type variations simultaneously, As a
badeline, all implementations MUST support type variation “DEFAULT”". All record pqudlity
levels expressed in a certain type variation MUST have equivalent quality levels expfressed in
all lother type variations, supported by the implementation. If an implementation ‘Supports
multiple type variations to express recording quality, then it MUST provide thé recording
quglity level expressed in all supported type variations.

Example: Assume a (hypothetical) implementation that supports. the type variatipns
“DHFAULT", “ATSC” and “QLEVEL" for the recordQuality@type propérty. The following tgble
exgresses the supported recordQuality property values for those variations and also indicdtes
how the different type variations interrelate for this particular impleémentation:

Table B.33 — recordQuality Example

“DEFAULT" “ATSC” “QLEVEL"
“1080p30”
“1080p24” “Q1”

“1080i60"

“HD"
“720p60¢

“720p30” “Q2”
W20p24”

«ED” “480p60”

“480p30”

“Q3”
“SD” “480p24”

“480i60”

“UNKNOWN" “UNKNOWN” “UNKNOWN"

e |Assuming thé.actual recording quality of a recordTask is “720p60” (as an example), then
the recorgfask object MUST include three instances of the recordQuality property| as
illustrated by the following XML fragment:

<recordQuality type="DEFAULT">HD</recordQuality>

<recordQuality type="ATSC'>720p60</recordQuality>
<recordQuality type="QLEVEL'>02</recordQuality>

e Assuming the actual recording quality of a recordTask is “480p60”, then the recordTask
object MUST 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() action with
recordQuality information, then the allowed values MUST be listed in order of quality from
highest quality to lowest.

Default Value: N/A — Output only.
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Sort Order: type Relationship.

Inp

ut: N/A.

Output: The current setting.

- 161 -

B.12.6.1 allowedValuelList for the recordQuality Property
Table B.34 — allowedValuelList for the recordQuality Property
Value R/O Description

“UNKNOWN" R The recording quality is unknown by the
ScheduledRecording service. Only applicable
when the_recordTask is in the “IDLE” phase.

Vengdor-defined X

B.12.6.2 recordQuality@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Desgcription: There are many ways to express recording quality:{Some implementations pise

bitr
mu
is
pro|
Def
So

Inp|
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B.]

ault Value: N/A — Output only.

ut: N/A.

put: The current setting.

3 Task Matched Cantent Criteria Properties

ates, some use user-friendly labels etc. Some implemeéntations might even supj
tiple ways to express recording quality simultaneously.“Fhe recordQuality@type prop
sed to express which type variation is used in its associated independent recordQua
perty. The “DEFAULT” value MUST be supported.

t Order: Sorting on this property is meaningless and will be ignored.

Tabte B.35 — Task Matched Content Criteria Properties

hort
prty
lity

Property Name NS Data Type M-Val Reference
mat¢hedName srs xsd:string NO Subclause B.13.1
mat¢hedName@type srs xsd:string NO Subclause B.13.1.1
mat¢hédl b srs xsd:string NO Subclause B.13.2
matchedID@type Srs xsd:string NO Subclause B.13.2.1
B.13.1 matchedName
Namespace: srs Property Data Type: xsd:string Multi-Valued:

NO

Description: The matchedName property contains the full matched name of 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 recordSchedule.

Default Value: N/A — Output only.

Sort Order: Same as matchingName property.
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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 B.5.1.1,
“matchingName@type” for details.

Default Value: N/A — Output only.

Soft Order: Same as matchingName@type property.

Inplut: N/A.
Oufput: The current setting.

B.13.2 matchedID

Namespace: srs Property Data Type:¢xsd:string Multi-Valued: NO

Description: The matchedID property contains the’matched ID of a program or series. Thig is
the| ID of the external item that matched the¢lD-"specified in the matchinglD property of [the
recbrdSchedule. The format is identical to the format of the matchinglD property. See B.5.2,
“matchinglD” for details.

Default Value: N/A — Output only.

Soit Order: Sorting on this preperty is meaningless and will be ignored.
Inplut: N/A.

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 matchedlD property. The format of this property is identical to the format of the
matchingID@type property. See B.5.2.1, “matchinglD@type” 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.
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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 Subclause B.14.1
matchedRating@type Srs xsd:string NO Subclause B.14.2
matchedEpisodeType srs xsd:string NO Subclause B.14.3
8141 |||atb:|CdRati||u
Namespace: srs Property Data Type: xsd:string Multi-Valued: YES
Description: The matchedRating property contains the actual rating of the recarding. Thip is
the[rating of the external item that matched (was less or equal to) a rating limit specified in
ong of the matchingRatingLimit properties of the recordSchedule. The format is identical to

the[format of the matchingRatingLimit property. See B.6.4, “matchingRatmgLimit for detailg.

Default Value: N/A — Output only.

Soit Order: Same as matchingRatingLimit property.

Inplut: N/A.
Output: The current setting.

B.14.2 matchedRating@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchedRating@iype property indicates the rating system used in [the
majchedRating  property. Thé) format is identical to the format of |the
matchingRatingLimit@type property. See B.6.4.2, “matchingRatingLimit@type” for details.

Default Value: N/A — Output only.

Soit Order: Same-as/matchingRatingLimit@type property.

Inplut: N/A.

Output:~The current setting.

B.14-83—TmatchedEprsodeType

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 external item that matched episode type specified in
the matchingEpisodeType property of the recordSchedule. The format is identical to the
format of the matchingEpisodeType property. See B.6.5, “matchingEpisodeType” for details.

Default Value: N/A — Output only.

Sort Order: Same as matchingEpisodeType property.



https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

Inp

- 164 - 29341-4-14 © ISO/IEC:2011(E)

ut: N/A.

Output: The current setting.

B.15 Task Matched Content Control Properties

Table B.37 — Task Matched Content Control Properties

Property Name NS Data Type M-Val Reference
tasKStartDateTimeAdjust Srs xsd:string NO Subclause B.15.1
taskDurationAdjust srs xsd:string NO Subclause B.15.2
taskDurationLimit srs xsd:string NO Subclause B.15.3
taskDurationLimit@effect Srs xsd:string NO Subclause B.15.4
taskChannelMigration Srs xsd:boolean NO Subclause B.15.5
taskTimeMigration srs xsd:boolean NO Subclause B.15.6
B.15.1 taskStartDateTimeAdjust
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
Description: The taskStartDateTimeAdjust propertye is set to the value of [the
scheduledStartDateTimeAdjust property of the parent yreCordSchedule. The format is identjcal
to | the format of the scheduledStartDateXimeAdjust property. See B.Y.2,
“scheduledStartDateTimeAdjust” for details.

Default Value: N/A — Output only.

Soft Order: Same as scheduledStartDateTimeAdjust property.

Inplut: 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 value of [the
scheduledDurationAdjust property of the parent recordSchedule. The format is identical to|the
format ,of\the scheduledDurationAdjust property. See B.7.3, “scheduledDurationAdjust”|for
detpils:

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
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The taskDurationLimit property is set to the value of the durationLimit property of the parent
recordSchedule. The format is identical to the format of the durationLimit property. See B.7.5,
“durationLimit” for details.

Default Value: N/A — Output only.
Sort Order: Same as durationLimit property.

Input: N/A.

Output: The current setting.

B.15.4 taskDurationLimit@effect

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

The taskDurationLimit@effect property is set to the value of thefddrationLimit@effect
property of the parent recordSchedule. The format is identicalnto the format of [the
durptionLimit@effect property. See B.7.5.1, “durationLimit@effect” for details.

Default Value: N/A — Output only.

Soit Order: Same as durationLimit@effect property.

Inplut: N/A.
Output: The current setting.

B.15.5 taskChannelMigration

Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: The taskChannehwigration property is set to the value of the channelMigration
property of the parent reeerdSchedule. The format is identical to the format of [the
chdnnelMigration property.~See B.7.6, “channelMigration” for details.

Default Value: N/A ‘= Output only.

Soit Order: Same as channelMigration property.

Inplut: N/A:

O BT ha clivrant catiin o
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B.15.6 taskTimeMigration

Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: The taskTimeMigration property is set to the value of the timeMigration property
of the parent recordSchedule. The format is identical to the format of the timeMigration
property. See B.7.7, “timeMigration” for details.

Default Value: N/A — Output only.

Sort Order: Same as timeMigration property.
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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 Subclause B.16.1
tasiState@phase Srs xsd:string NO Subclause B.16.1.2
taskState @startDateTimeMet srs xsd:boolean NO Subclause B.16.1.3
taskState@endDateTimeMet srs xsd:boolean NO Subclause B.16.1.4
tasKState@recording Srs xsd:boolean NO Subclause B.16.1.5
taskState@someBitsRecorded srs xsd:boolean NO SubClause B.16.1.6
tasKState@someBitsMissing Srs xsd:boolean NO Subclause B.16.1.7
tasKState @firstBitsRecorded srs xsd:boolean NO Subclause B.16.1.8
taskState @lastBitsRecorded Srs xsd:boolean NO Subclause B.16.1.9
tasKState @fatalError srs xsd:boolean NO Subclause B.16.1.10
tasiState@currentErrors Srs CSV (xsd:int) NO Subclause B.16.1.11
tasiState @errorHistory Srs CSV (xsd{int) NO Subclause B.16.1.12
taskState@pendingErrors Srs CSV. (xsd:int) NO Subclause B.16.1.13
tasKState@infolist Srs CS\/+(xsd:int) NO Subclause B.16.1.14

B.16.1 taskState

Namespace: srs Propéfty Data Type: xsd:string Multi-Valued: NO
Description: The taskState property indicates the overall state of the recordTask.
Default Value: N/A — Outpuf only.

Sont Order: Property\Specific, based on the order in Table B.39. Ascending: first table entry
first.

Inpjut: N/A,

Outputi The current setting.

B.16.1.1 allowedValueList for the taskState Property

This subclause defines the normative allowed values for the taskState property. Each of
these values represents a semantically meaningful combination 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 provides a more convenient mechanism to determine the current state of
the recordTask.

The definition of each state is shown in the table below. This table represents the normative
definitions of the various states. Although some of the low-level state properties have been
declared as optional, their underlying semantics and their significance towards the definition
of each valid taskState value is not diminished. Regardless of whether or not a given device
is able to expose all of the low-level state properties, every device has a conceptual notion of
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property semantics. For example, some devices may not be able to support the
taskState@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 low-level property can have any value without affecting the
semantics of the state. This situation 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 this table, a more intuitive informational description of each state value and their
sugport level is described.

Table B.39 — allowedValuelList for the taskState Property

10]1SIHJIO01Ia

Value

SloJI3bulpus

“IDLE.READY” “IDLE”

Q

“IDLE.ATRISK” “IDLE”

= | O | O p 19NaWILareq1ielSo
o | o | ol PopiodaygsSHgIsinio@
O | O | o |p paplodaysiigise|®

EE]
O | © | © [Buipiodel®

9| & | © [papi0daygsSligowos®
O | OO\ DUISSINS1IgaWwoS®

o | o | o'\FoIIgeelo

Q| Q| Q [sIoFT0lIind
O | o | o |p 1I9NaWILaTegpUa®

=
Q||

“ACTIVE.TRANSITION.FROMSTART" “ACTIVE

“ACTIVE.TRANSITION.RESTART" "ACTIVVEY O - 1 0 g | - 411 0 - 0

I

“ACTI|VE.RECORDING.FROMSTART.OK” ACTIVE | 1 1 0 0 g |10 |9 |1 0 1 0

“ACTIVE.RECORDING.FROMSTART.ATRVSK['ACTIVE | 1 1 0 0 g 1{ |9 |1 0 1 0

I

“ACTIVE.RECORDING.RESTART.OR" ‘ACTIVE | 1 1 1 0 9 |2 | {3 |1 0 - 0
“ACTIVE.RECORDING.RESTART.ATRISK” [FACTIVE | 1 1 1 0 g 13| |1 0 - 0
“ACTIVE.NOTRECORDING" ‘ACTIVE| O - 1 o | {} |- {411 0 - 0
“DONE.FULL? “DONE” | O 1 0 0 g | - g |1 1 1 1
“DONE.PARTMAL" “DONE” | O 1 1 0 g | - |1 1 - -

“DONE” | O 1 1 1 a | - {4 - 0 - -
“DONEEMPTY BONE © Y T © 2 T T O ©

“DONE” | O 0 1 1 g | - {4 - 0 0 |0

a Some implementations may not expose these individual properties to the control point. However, in this
case, all visible external behavior of the device MUST be as if it implemented all of the properties as|
specified in the table above.

In the following table, a more intuitive informational description of each state value and its
support level is described.

Table B.40 — allowedValuelList for the taskState Property

Value ‘ R/O ‘ Description
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Value R/O Description

“IDLE.READY”

[0

The recordTask is waiting for the start time
to be reached. No errors have been
detected.

“IDLE.ATRISK”

O

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.

(@)

“AC[IIVE. TRANSITION.RESTART"

(@)

The device’s record mechanism has been
re-initiated following some content loss
from previous error conditions.

“AC[N'NVE.RECORDING.FROMSTART.OK”

|70

The device’s record mechanism is cutrently
continuously recording from the begihning.
No current or pending errors exist

“ACIN'NVE.RECORDING.FROMSTART.ATRISK”

(@)

The device’s record mechanisn is currently
continuously recording fromythe beginning.
Some pending errors are‘detected.

“ACI'NVE.RECORDING.RESTART.OK”

O

The device’s record mechanism is currently
recording contentyfollowing some content
loss from previous error conditions. No
current or pending errors exist.

“ACI'NVE.RECORDING.RESTART.ATRISK”

O

The device’s record mechanism is currently
recording content following some content
losSfrom previous error conditions. One or
more pending errors are detected, which
will block the recording in the future.

“ACINNVE.NOTRECORDING”

|O

The device’s record mechanism is currently
NOT recording content due to one or more
error conditions.

|6

NE.FULL”

|70

The recordTask has reached its final
disposition and no other property or
attribute changes will occur. All of the
content has been recorded.

|6

NE.PARTIAL”

|70

The recordTask has reached its final
disposition and no other property or
attribute changes will occur. The content is
only partially recorded due to error(s).

|6

NE.EMPTY”

)

The recordTask has reached its final
disposition and no other property or
attribute changes will occur. No content has
been recorded at all due to error conditions.

B.16.1.2 ,taSkState@phase

Namesgpace: srs Property Data Type: xsd:string Multi-Valued: NO

DesTTIption, THe [GSRSIaE@PITase Property maicates the current phase of a recordrask
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 order in Table B.41. Ascending: first table entry
first.

Input: N/A.
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Output: The current setting.

B.16.1.2.1 allowedValuelList for the taskState@phase Property

Table B.41 — allowedValuelList for the taskState@phase Property

Value R/O Description

“IDLE” R Indicates that the recordTask’s start time has not
yet been reached.

“ACTIVE" R 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

“DONE" R Indicates that the recordTask’s final disposition
has been reached. For example, the recordTask’s
end time has been reached or a fatal exrtor has
occurred. Once the device reaches this'phase, no
additional state changes occure.

B.16.1.3 taskState@startDateTimeMet

Namespace: srs Property Data Type: xsd:boolean Multi-Valued: [NO

Description: The taskState@startDateTimeMet property indieates whether the recordTagk’s
actpalStartDateTime has been reached. See Clause (2227 “Terms” for the definition| of
actpalStartDateTime.

If alrecordTask has reached the “DONE" phase, thisvproperty indicates the last status before
the| recordTask has reached the “DONE” phase. Note: if the recordTask termindtes
prematurely (that is: reaches the “DONE” phase-before the start time is reached, for example,
dug to a fatal error), this property is not updated.

Default Value: N/A — Output only.
Soft Order: Boolean.

Inplut: N/A.

Oufput: The current-sgtting.

B.16.1.4 taskState@endDateTimeMet

Namespack:)srs Property Data Type: xsd:boolean Multi-Valued: NO

Desctiption: The taskState@endDateTimeMet property |nd|cates whether the recordTa<_k’s
act 3 ached
actuaIEndDateTlme

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 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.
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Output: The current setting.

B.16.1.5 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 is currently recording the content identified by the recordTask.

Default Value: N/A — Output only.

Soit Order: Boolean.
Inplut: N/A.
Output: The current setting.

B.16.1.6 taskState@someBitsRecorded

Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: The taskState@someBitsRecorded propertysindicates whether some portion of
the|content identified by the recordTask has been recorded.

Default Value: N/A — Output only.
Soit Order: Boolean.

Inplut: N/A.

Output: The current setting.

B.16.1.7 taskState@someBjitsMissing

Namespace: srs Property Data Type: xsd:boolean Multi-Valued: NO

Description: ThertaskState@someBitsMissing property indicates whether some portior} of
the| content identified by the recordTask has not been recorded. This property will be “0’l as
long as all theybits that have been available so far have also been recorded.

Default-Value: N/A — Output only.

Sot—Order—Boolean-

Input: N/A.
Output: The current setting.

B.16.1.8 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.
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Default Value: N/A — Output only.

Sort Order: Boolean.

Inp

ut: N/A.

Output: The current setting.

B.16.1.9 taskState@lastBitsRecorded

Na||nespace: srs Property Data Type: xsd:boolean Multi-Valuedk

De
of t

Def

Soft Order: Boolean.

Inplut: N/A.

Oufput: The current setting.

B.16.1.10 taskState@fatalError

Namespace: srs Property Data Type: xsd:boolean Multi-Valued:
Description: The taskState@fatalError property indicates whether a fatal error has occurt

A f
bef

Def

So

Inp|

Ou

B.1

scription: The taskState@lastBitsRecorded property indicates whether the ending por
he content identified by the recordTask has been recorded.

ault Value: N/A — Output only.

atal error is defined to be an error\condition that causes the recordTask to termin
pre its actualEndDateTime has beenreached.

ault Value: N/A — Output only.
t Order: Boolean.

ut: N/A.

put: The current setting.

6.1.11\taskState@currentErrors

Nallnespace: srs Property Data Type: CSV (xsd:int) Multi-Valued:

NO

on

NO

ed.
ate

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 MUST be
set to the value that this property had immediately prior to entering the “DONE” phase.If a
device does not persist current errors, the taskState@currentErrors MUST be empty in the
“DONE” phase.

By definition, this property MUST be empty while in the “IDLE” phase. The current errors are
also copied to the taskState@errorHistory property.



https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

-172 - 29341-4-14 © ISO/IEC:2011(E)
Default Value: N/A — Output only.
Sort Order: Sequenced Numeric.
Input: N/A.

Output: The current setting.

B.16.1.11.1 allowedValuelList for the taskState@currentErrors Property and Other

Error Deron oy Loc
CTTOT T TOPCTUOCS

The following table defines error codes for all error properties of a recordTask, csueh| as
taskState@currentErrors, taskState@errorHistory, etc. to expose error conditions.' This efror
list| can be extended in the future or by vendors. The errors are grouped jnto’ sepafate
catpgories and labeled 1xx, 2xx, 3xx, and 4xx groups, each group representing the nature of
errprs; that is: general errors, media errors, system errors and content errofs, respectively.
The grouping of error codes allows a control point to be able to underStand the nature of
errprs when an unknown error code (that is: extended specification of, vendor extended) is
engountered. For example, if an unknown error is labeled 3xx, it canbe interpreted by |the
cortrol point as 300.
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Table B.42 — allowedValuelList for the taskState@xxx Properties

Value R/O Description

Non-positive N/A These error codes are reserved for future use. Control points should 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 o] Disabled - the recordTask is disabled by the user.

102 o The recordTask’s enable/disable behavior is overriding the default behavipr
specified by the associated recordSchedule.

10331149 N/A Reserved for future General Error Codes.

1501199 N/A Reserved for vendor-defined General Error Codes.

2001299 N/A Media Error Code Group - arbitrary media related errors.

200 (o) General Media Problem — some trouble related to media(is detected. Replacing
the media may likely resolve it.

201 o] No Media — necessary media is missing from the récording device.

202 [e] Media Write Protect - write access to the recarding media is prohibited.

203 (o) Insufficient Media Space - recording media does not have enough available
space to complete the recordTask.

204 o] Media Low Space - the recording media has low available space and the
recordTask may fail. The criteriatodetermine “low space” is vendor dependent
and may be independent from theisize of the scheduled content to record.

2051249 N/A Reserved for future Media EfrorCodes.

2501299 N/A Reserved for vendor-defined Media Error Codes.

3001399 N/A System Error Code Group - arbitrary system related error.

300 (o) General SystemRroblem — a problem related to the system is detected. It may
affect all recordTask instances in the ScheduledRecording service.

301 o] Insufficient Memory- the system does not have enough system memory to
complete the recordTask.

302 (o) Insufficient Processing - the system does not have enough CPU power to
execute the recordTask.

303 (o) Low Memory - the system has low available memory and the recordTask may
fail. The criteria to determine “low memory” is vendor dependent and may be
independent from the size of the scheduled content to record.

304 O Low Processing - the system has low available CPU power and the recordTask
may fail. The criteria to determine “low processing” is vendor dependent and
may be independent from the size of the scheduled content to record.

305 (o) Signal Lost - the system has lost the input signal.

306 o] Lo i -
criteria to determine “low processing” is vendor dependent.

307 o No 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 (o) General Content Problem — a problem related to the content is detected. It may
be associated with the content that is being recorded.

401 (o) Conflicting Program Loser — there are other conflicting programs with
overlapping time period, and the current recordTask is superseded by the
conflicting program.
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Value R/O Description

402 (o) Conflicting Program Winner - there are other conflicting programs with
overlapping time period, and the current recordTask superseded the conflicting
program.

403 (o) PPV (Pay per View) - the content is PPV and some procedures are needed for
the recordTask to begin.

404 o] Content Rescheduled - the originally scheduled content has been preempted.

405-449 N/A Reserved for future Content Error Codes.

450-499 N/A Reserved for vendor-defined Content Error Codes.

500(|and above N/A Reserved for future new category information extensions.

B.16.1.12 taskState@errorHistory

Namespace: srs Property Data Type: CSV (xsd:int) MultiValued: NO

Description: The taskState@errorHistory property identifies the CSV listrof errors that hpve
(at [any time) prevented the recordTask from completing successfully. This includes both past
and current recording errors. Multiple errors are listed in order of occlrrence starting with |the
oldest error and ending with the most recent. An empty list indicates that none of [the
recprdTask’s content has yet been prevented from being recorded: By definition, this list |will
always be empty while in the “IDLE” phase. Note: Any errors listed | in
taskState@currentErrors MUST also be copied to and persisted in this property.

Default Value: N/A — Output only.
Soft Order: Sequenced Numeric.
Inplut: N/A.

Oufput: The current setting.

B.16.1.12.1 allowedValuelList*for the taskState@errorHistory Property

Se¢ B.16.1.11.1, “allowedValuelList for the taskState@currentErrors Property” for details.

B.16.1.13 taskState@pendingErrors

Namespace: srs Property Data Type: CSV (xsd:int) Multi-Valued: NO

Descriptions\The taskState@pendingErrors property identifies the CSV list of errors that may
prepvent the—recordTask from completing successfully at some time in the future unless
resplved.,;;An empty CSV list means that no pending errors have been detected. The list of
errprSc¢that the device is able to detect before they actually occur may be obtained via |the

G A1) PRAWIN L $ioan
e FANTUVVO U VAHIUCT O] AULTUTT.

Those devices that are not able to detect any pending errors before they actually occur MAY
always return an empty list for the value of this property. In this case, the value returned by
GetAllowedValues() for this property MUST also be an empty list.

If any of these pending errors actually occur, they MUST be added to the
taskState@currentErrors 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 MUST be empty in the “DONE” phase. Otherwise the value of this
property MUST be set to the value that this property had immediately prior to entering the
“DONE" phase.
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Default Value: N/A — Output only.

Sort Order: Sequenced Numeric.

Inp

ut: N/A.

Output: The current setting.

B.16.1.13.1 allowedValuelList for the taskState@pendingErrors Property

Sed

B.1

Namespace: srs Property Data Type: CSV (xsd:int) Multi-Valued:

De
tha
win

The
Ge

p B.16.1.11.1, “allowedValueList for the taskState@currentErrors Property” for details:

6.1.14 taskState@infolList

scription: The taskState@infolList property identifies the CSV list ofradditional conditi
I have been detected but will not block the current recordTask,~for example, con
ner.

list of possible information that the device is able to detect may be obtained via
AllowedValues() action.

De
list
em
Nof
Def
So
Inp|

Ou

B.1

Se¢ B.16.1-1L.1, “allowedValuelList for the taskState@currentErrors Property” for details.

B.]

ices that are not able to detect any additional information MUST always return an em
In this case, the value returned by GetAllowedValues() for this property MUST also be
Dty list.

e: a device can also use additionalStatustnfo to expose information in text format.

ault Value: N/A — Output only.
t Order: Sequenced Numeric.
ut: N/A.

put: The current setting.

6.1.14.1 allowedValueList for the taskState@infolList Property

7</ContentDirectory Service Imported Properties

NO

bns
flict

the

pty
an

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 or recordTask object is to make that object self-contained; that
is: a control point can retrieve 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 when
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.



https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

- 176 - 29341-4-14 © ISO/IEC:2011(E)

The cdsReference property MUST contain a valid (it MUST contain all the REQUIRED
properties as dictated by the DIDL-Lite Schema; also, if dependent properties are imported,
their independent properties MUST be imported as well.) and properly escaped DIDL-Lite
XML Document as defined in the ContentDirectory service specification. (Care must 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
xxxCDSObjectlD property. The information contained in the DIDL-Lite XML Document MUST
exactly match the DIDL-Lite XML Document that would be returned in the Result argument of

the CaontontDiractorm - -Derongcn() antinn aanth to it vt e ont ac follovagc-
SohRtetoHeete S rowWSe T atHe - WHR-HRSHp Ut guRe S Set+aSTonows:

ObjectID: The linked xxxCDSObjectID property value.

BrgwseFlag: Set to “BrowseMetaData”.

Filter: Set to the list of property names that are imported from the ContentDirectory servicg by
the|ScheduledRecording service.

Stalrtinglndex: 0.
ReguestedCount: 0.

SoftCriteria: “”, the empty string.

The following example illustrates the possible. content of a cdsReference property in [the
corftext of a recordSchedule object (expressed.inXML).

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

<srs

xmlIns=""urn:schemas-upnp-org:av:srs't

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

xgi :schemalLocation=""

urn:schemas-upnp-org:av:srs

http://www._upnp.org/schemas/av/srs.xsd"">

<item id="sched001'>
<class>0BJECT . RECORDSCHEDULE .DIRECT .CDSEPG</class>
<title>My Schedule</title>

éscheduledCDSObjectlD link="schedObj001">
epg001
</scheduledCDSObjectID>

v

» <cdsRéference link=""schedObj001">

<!
The following DIDL-Lite XML Document needs to be interpreted as a simple string and
thgrefore needs to be properly escaped

&1t;?xml version="1.0" encoding="UTF-8"?&gt;
&It;DIDL-Lite
xmlns:dc="http://purl_org/dc/elements/1.1/"
xmIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/"
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"&gt;
&lt;item 1d="epg001™ parentlD="container007""
restricted="0"&gt;
&lt;dc:title&gt;Friends&lt;/dc:titledgt;
&lt;upnp:classé&gt;
object.item.epgltem.videoProgram
&lt;/upnp:class&gt;

&Itf/item&gt;
&It;/DIDL-Lite&gt;

<!-- End of DIDL-Lite XML Document -->
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</cdsReference>

</item>
</srs>
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The next example illustrates the possible content of two cdsReference property instances
relating to the taskCDSObjectlD and recordedCDSObjectlD property in the context of a
recordTask object (expressed in XML).

<?xml version="1.0" encoding="UTF-8"?>
<srs
xmIns=""urn:schemas-upnp-org:av:srs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xxsi:schemalLocation=""
urn:schemas-upnp-org:av:srs
http://www_upnp.org/schemas/av/srs.xsd">
<item id="Task001'>
<class>0BJECT .RECORDTASK</class>
<title>My Task</title>

<taskCDSObjectID link="tskObjO01"">
epg001
</taskCDSObjectID>

v

QrecordedCDSObjectlD link="recObj001">
rec001
</recordedCDSObjectID>

v

> <cdsReference link=""tskObj001"">

<IH-
Thel following DIDL-Lite XML Document needs to be interpreted as a simple string and
th@refore needs to be properly escaped

H

&It;?xml version="1.0" encoding="UTF-8%?&gt;
&It;?DIDL-Lite
xmIns:dc="http://purl.org/dc/elements/1.1/"
xmIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/"
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"&gt;
&lt;?item id="epg001" parepntlD="container007"
restricted="0"&gt;
&lt;?dc:title&gt;Friends&lt;?/dc:titled&gt;
&lt;?upnp:classé&gt;
object. item._epgltem.videoProgram
&It;?/upnp:classégt;

&It??/item&gt;
&1t;?/DIDL-Lite&gt;

<!ld- End of DIDL-Lite XML Document -->

</cdsReference>

> <cdsReférence link=""recObj001'>

<Iy-
Thel following DIDL-Lite XML Document needs to be interpreted as a simple string and

thgrefore. needs to be properly escaped
——

&IE;?xmI version="1.0" encoding="UTF-8"7&0t;
&It;?DIDL-Lite
xmlIns:dc=""http://purl._org/dc/elements/1.1/"
xmIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"&gt;
&It;?item id="rec001l" parentlD="cnt009" restricted="0"&gt;
&lt;?dc:title&gt;My Show&lt;?/dc:title&gt;
&lt;?upnp:class&gt;
object.item.videoltem
&It;?/upnp:classé&gt;

&It{?/item&gt;
&It;?/DIDL-Lite&gt;

<!l-- End of DIDL-Lite XML Document -->

</cdsReference>
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</item>
</srs>
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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
clause D.3, “Class Name Syntax” below.

Fo
PR

A g
par
bas

a particular class, some properties are REQUIRED, others are OPTIONAL and seme
DHIBITED.

lass that is derived from another class MUST include all of the member properties of
ent class. The definition of a derived class MAY make some optionahproperties of
e class REQUIRED.

are

the
the

Eac¢h 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
onge.
This Annex defines the base class object from which all\ather 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.recordPask class.
The abstract object.recordSchedule classs”and its two derived abstract clasges
object.recordSchedule.direct and object.resbrdSchedule.query make up the basic hierarghy
from which all other recordSchedule classes are derived. These three classes can not| be
instantiated (no object can exist within' the ScheduledRecording service that has its clpss
property set to “OBJECT.RECORDSCHEDULE”, “OBJECT.RECORDSCHEDULE.DIRECT] or
“OBJECT.RECORDSCHEDULE.QUERY?").
The object.recordTask ,class is wused 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.recordSchedule.direct and object.recordSchedule.query classes. Figure 7 below
shqws the hierarchy of these classes.
object
[ ]
Y Y

recordSchedule

v

direct

v

v

v

v

query

—

recordTask

manual

cdsEPG

cdsNonEPG

programCode

contentName

contentlD

Y

Vendor defined class extensions
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Figure 7 — 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 MUST use the AV Working
Committee-defined property name. In addition, any device that uses a property name from
the ScheduledRecording service specification MUST use it with the same semantics as the
AV Working Committee-defined description of that property. In order to accommodate vendor-
defined properties, control points should gracefully ignore any properties whose names and
semantics they do not understand.

Whlen adding properties, it is RECOMMENDED that vendors create a vendor-defined derijed
clags with a vendor-defined class name, rather than adding the properties to the\.éexisting
stapdard class without creating a vendor-defined class. This provides a simpleymethanjsm
for [control points to determine if a class has been extended by simply examinigg the clpss
property value. In all cases, vendor-defined classes MUST remain fully compatible with |the
stapdard class from which they were derived. In other words, control peints that do [not
understand the specifics of the vendor-defined additions should still behable to interact with
an [instance of the vendor-defined derived class object as if it were)an instance of that
staphdard class.

Venmndor-defined classes MUST always be derived from standard classes that can|be
instfantiated (the green-colored boxes in Figure 7). It is_therefore PROHIBITED to defive
venldor-defined classes directly from classes, such as“"OBJECT.RECORDSCHEDULE",
“OBJECT.RECORDSCHEDULE.DIRECT", and “OBJECT.RECORDSCHEDULE.QUERY". It is
alldqwed to derive vendor-defined classes from class“@BJECT.RECORDTASK”".

All | standard classes and vendor-defined derived classes supported by a partictlar
ScheduledRecording service implementation’ MUST be individually listed in |the
allgwedValuelList of the class property. (This“ist can be retrieved via the GetAllowedValug¢s()
actlon.) Implementations are REQUIRED“to support all intermediate classes in a chairn of
derjved classes. For example, if ans implementation supports a vendor-defined class
“OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG.HDTV.LOCAL", then it MUST also support
the “OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG.HDTV” and
“OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG” classes.

As |indicated in clause ,D:3, “Class Name Syntax”, strict naming conventions MUST| be
follpwed when namingtderived vendor-defined classes. Vendor-defined class names MUST
be based on one ofthe instantiatable class names in this specification. Therefore, all vendgor-
defijned class names MUST start with one of the string values, defined in Table B.2,
“allpwedValuel.ist for the class Property”.

Control poeints that need to examine class property values, should be prepared to handle
verldorsdefined class names. Therefore, control points should never use simple stfing
majching to determine the actual class of an object. Rather, they should parse the clpss
narre-Hrom-tefito—rghtand-determinei-there—is—atlteastaleft-substring-mateh-with-enre-efthe
string values defined in Table B.2, “allowedValueList for the class Property”. 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.

C.11 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).
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For a particular class, some properties are REQUIRED, others are OPTIONAL and some are
PROHIBITED. Every instance of a class MUST have a value for each supported REQUIRED
or OPTIONAL member property of that class (see Clause 2.2, “Terms”).

The support level of a member property defines how the member property MUST 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
defffied as REQUIRED for recordscheduleParts usage, an__argument ol _iype
A ARG TYPE RecordScheduleParts MUST contain that member property and “[the
ScheduledRecording service MUST support it. If it is defined as OPTIONAL, [the
ScheduledRecording service MAY support the member property and a control point may
spqcify or omit the member property in a request message even if the member property is
sugported by the ScheduledRecording service. PROHIBITED or unsupported OPTIONAL
member properties specified in an argument of type A_ ARG TYPE RecerdScheduleParts
MUIST be gracefully ignored by the ScheduledRecording service. The set*of properties that
are| supported for an argument of type A_ ARG _TYPE RecordScheduleParts can be retrieyed
by [specifying “A_ARG_TYPE RecordScheduleParts” in the DataTypelD argument when
invpking the GetPropertyList() action. The support level for each’/ef-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 mempber
property when a control point retrieves a recordSchedule object. If a member property is
defflned as REQUIRED for recordSchedule~< usage, an argument of type
A ARG _TYPE RecordSchedule MUST containV that member property and [the
ScheduledRecording service MUST support it. ©PTIONAL supported member properties t{hat
are| enumerated in the Filter argument MUST also be specified in the argument. If |the
resplting XML is not a valid document, othetZ/OPTIONAL properties MUST be added to crgate
the| smallest valid XML document. If thélaction does not have a Filter argument (like [the
CrdateRecordSchedule() action), the action MUST return all OPTIONAL supported member
properties (as if the Filter argument:\Were set to “*:*"). If a control point does not specify a
sugported OPTIONAL member preperty in a request, the ScheduledRecording service MUST
add it into the response and, provide its default setting. The set of properties that |are
sugported for an argument ©of type A ARG _TYPE RecordSchedule can be retrieved| by
spqcifying “A_ARG_TYPE(RecordSchedule” in the DataTypelD argument when invoking |the
GetPropertyList() action.-The support level for each of those supported member propertie$ of
eagh class can be retrieved by invoking the GetAllowedValues() action.

The recordTaskssupport level for the specified class indicates the use of a member property
when a controlpoint retrieves a recordTask object. If a member property is defined| as
REQUIRED for recordTask usage, an argument of type A_ ARG TYPE RecordTask MUST
corftain _that’ member property and the ScheduledRecording service MUST support| it.
OP[TIONAL supported member properties that are enumerated in the Filter argument MUST
alspsbe specified in the argument. If the resulting XML is not a valid document, oﬂher
OP properiies € added to create the smallest val ocument. The set of
properties that are supported for an 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 supported member
properties of each class can be retrieved by invoking the GetAllowedValues() action.

Dependent properties are PROHIBITED if their associated independent property does not
exist. They can be REQUIRED or OPTIONAL when the independent property does exist.

C.1.2 recordScheduleParts Properties

The following table indicates the support level (REQUIRED, OPTIONAL, EROEIEIEE or
OIEEINEY) of a  property when used in an  argument of  type
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A ARG TYPE_ RecordScheduleParts for each class. The ¥ mark indicates that the property’s
support level is inherited from the parent class. The coloring still indicates the support level.

Table C.1 — Class Properties Overview for recordScheduleParts usage

REQUIRED

(e}

OPTIONAL

PROHIBITED

UNDEFINED

INHERITED

=

.recordSdhedule
...cdsNonEPG
...programCode

...contenffName

...contentllD

...cdsEP(

..direct
...manual

.quer

object

Property Name

mmon Properties

se Properties

d

SHEES

—
—

b

class

adglitionalStatusinfo

cdgReference

cd$Reference@link

Priority Properties

priprity

priprity@orderedValue

degiredPriority

desiredPriority@type

Odtput Control Properties

reqordDestination

reqordDestination@mediaType

reqordDestination@targetURL

reqordDestination@prefexehte

desiredRecordQuality

depiredRecordQualty@type

Schedule Only Properties

Content-ID, Related Properties

scheddledCDSObjectID

(e]

scheduledCDSObjectID@link

scheduledChannellD

scheduledChannellD@type

scheduledChannellD@distriNetworkNa
me

scheduledChannellD @distriNetworkID

scheduledStartDateTime

scheduledDuration

scheduledProgramCode

scheduledProgramCode@type



https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

- 184 - 29341-4-14 © ISO/IEC:2011(E)

REQUIRED
OPTIONAL
PROHIBITED 2 o o
S ol 8 g
UNDEFINED ° all 3 9| o
» =9 gl § 2| €
INHERITED A =1 Syl el e ol| @
g SRR ol €| =
SIEIEIREIEIEIE sl §| 3
Property Name 2 I 1 1 e e d 1 e

Matching Content Criteria

mdtchingName

mgtchingName@type

mgtchingName@subStringMatch

mgtchinglD
mdtchinglD@type
Mdtching Qualifying Criteria

mgtchingChannellD

mdtchingChannellD@type

mgtchingChannellD @distriNetworkNam
e

mgtchingChannellD @distriNetworkID

mdtchingStartDateTimeRange

mgtchingDurationRange

mgtchingRatingLimit

mgtchingRatingLimit@type

mgtchingEpisodeType

Content Control Properties

totpIDesiredRecordTasks

S

O

eduledStartDateTimeAdjust

scheduledDurationAdjust

aclivePeriod

dufationLimit

dufationLimit@effect

ch@nnelMigration

—

timeMigration
|

=3

bwBUplicates

Storage Related Properties

persistedRecordings

persistedRecordings@latest

persistedRecordings@preAllocation

persistedRecordings@storedLifetime

Schedule State Properties

scheduleState

scheduleState@currentErrors

abnormalTasksEXist
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REQUIRED
OPTIONAL
PROHIBITED 2 o o
S ol 8 g
UNDEFINED ° all 3 9| o
» =9 gl § 2| €
INHERITED A =1 Syl el e ol| @
%’: SRR ol €| =
SIEIEIREIEIEIE sl §| 3
Property Name 2 et I e 1 T 1 d 1 e

Statistics Properties

cufrentRecordlaskCount

totpICreatedRecordTasks

tothlCompletedRecordTasks

Tapk Only Properties

General Properties

reqordSchedulelD

reqordedCDSObjectID

reqordedCDSObjectID@link

Content ID Related Properties

tagkCDSObjectID
tagkCDSObjectID@link

—
(n

kChannellD

tagkChannellD@type

tagkChannellD @distriNetworkName

tagkChannellD @distriNetworkID

tagdkStartDateTime

ZaE

tagdkDuration

tagkProgramCode

tagkProgramCode@type

redgordQuality
reqordQuality@type

Mdtched Content Criteria

mgtchedName

mgtchedName@type

mdtchedlD

mdtchedID@type

Matched Qualifying Criteria

matchedRating

matchedRating@type

matchedEpisodeType
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REQUIRED
OPTIONAL
PROHIBITED 2 o o
S ol 8 g
UNDEFINED ° all 3 9| o
» =9 gl § 2| €
INHERITED A =1 Syl el e ol| @
%’: SRR ol €| =
SIEIEIREIEIEIE sl §| 3
Property Name 2 s e L e L d 1 e

Content Control Properties

tagkStartDate TimeAdjust

tagkDurationAdjust

tagkDurationLimit

tagdkDurationLimit@effect

tagkChannelMigration

tagkTimeMigration

5k State Properties

kState

kState hase

kState @startDateTimeMet

tag

kState@endDateTimeMet

tag

kState@recording

tag

kState@someBitsRecorded

tag

kState@someBitsMissing

tag

kState @firstBitsRecorded

tag

kState@lastBitsRecorded

tag

kState @fatalError

tag

kState@currentErrors

tag

kState@errorHistory

tag

kState@pendingErrors

tag

kState@infoList

C.1.

The

3 recordSchiedule Properties

next table indicates the support level (REQUIRED, OPTIONAL, BROHIENEE or

UNDEFINED] of a property  when used in an argument of  type
A ARG{ TYPE RecordSchedule for each class. The V¥ mark indicates that the property’s

suq

pott’level is inherited from the parent class. The coloring still indicates the support levgl.
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Table C.2 — Class Properties Overview for recordSchedule usage

REQUIRED

(e}

OPTIONAL

PROHIBITED

UNDEFINED

=

INHERITED

.llecordSchedule
.LcdsEPG
.LcdsNonEPG
.LprogramCode
.lcontentName
.lcontentlD

object
.Mdirect
.Jmanual
.Jquery

Property Name

Common Properties

Balse Properties
@id

title

clalss

=
=
<.
<.
<.

adflitionalStatusinfo VI V]V

(@]
(@]

cdsReference

cdsReference@link

Priority Properties

priprity

(@)
<
<
=
=
=
<

priprity@orderedValue

depiredPriority

o
=
=
=<
R
<
=
=
=
<

degiredPriority@type

Odtput Control Properties

redqordDestination

reqordDestination@mediaType

(e}
=
=
=
=
=
=
=
=

reqordDestination@targetURL

>
reqordDestination@preference \§0
dekiredrecordQuality .U ol v| v| v| v| V| ¥ V]V v
de;iredrecordoualitv@tv@ :
P
Schedule Only Prop@'r}igs

Colntent ID Rela@\Properties
VoY

| | 1D
&fedu edCE\ f ject

sc*edul@‘ ‘S'ObiectlD@Iink

N>y
sc dChannellD

scheduledChannellD@type

scheduledChannellD @distriNetworkNam
e

scheduledChannellD @distriNetworkID

scheduledStartDateTime

scheduledDuration

scheduledProgramCode

scheduledProgramCode@type
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R | REQUIRED
O | OPTIONAL
PROHIBITED 2 o o
o ol 8 £
UNDEFINED i &l o g a
3 =] 9| 5| & ==
V| INHERITED 2 I T e 3| &
ol| 5 bt gl 9| 9| o o =[] €
] e e I S| S S
Property Name EIEIEIE el <l < 1 <l <
Matching Content Criteria
mdtchingName as
mdtchingName @type R
mdtchingName@subStringMatch o
mgtchinglD R
mgtchinglD@type R
Mgtching Qualifying Criteria
mgtchingChannellD o
mdtchingChannellD@type
mdtchingChannellD @distriNetworkName o
mdtchingChannellD @distriNetworklD (0]
mdtchingStartDateTimeRange (o} 6]
mdtchingDurationRange oo
mdtchingRatingLimit oo
mdtchingRatingLimit@type R|R
mdtchingEpisodeType oo
Content Control Properties .
tothlDesiredRecordTasks o V| V| V| V|V V| V|V
sclheduledStartDateTimeAdjust \1:\' o V| V| V| V|V V| V|V
scleduledDurationAdjust r\\\) o| V| V| V| V|V V0| V|V
. : A~
aclivePeriod “‘ . o|lo|o of V|V
dufationLimit (§\ (o) of V|V
dufationLimit@effect.) R R| V|V
\\‘.
minneIMigrat'@S [e] ofv| v
A3
LeMigrat'é_) o of V|V
ﬂ)w?}_fqlm\ates o| V|V
St )_r}ée/Related Properties
persistedRecordings V| V|V

o
=<
=<
<
<
<
<.
<
<

persistedRecordings@Iatest

o
<
<
<
<
<
<.
<.
<

persistedRecordings@preAllocation

persistedRecordings@storedLifetime

o
=
=
=
=
=
=
=
I=_

Schedule State Properties

|

<.
<.
<
<
<
<.
<.
<.

scheduleState

|0
<.
<.
<
<
<
<
<
<.

scheduleState@currentErrors

[-o
=
<.
<.
<.
<.
=
=
=<

abnormalTasksExist
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REQUIRED

OPTIONAL

IO

PROHIBITED

UNDEFINED

v | INHERITED

.programCode

Property Name

.recordSchedule
...cdsEPG
...cdsNonEPG
...contentName
...contentlD

..direct
...manual

object

..quer

Statistics Properties

cufrentRecordraskCount

e}
<
<
<
<
<
<
<
<

totpICreatedRecordTasks

o
<.
<.
=
=
=
=
=
<.

tothlCompletedRecordTasks

Tapk Only Properties

General Properties

reqordSchedulelD

reqordedCDSObjectID

reqordedCDSObjectID@link

Content ID Related Properties

tagkCDSObject!D

tagkCDSObjectID@link

tagkChannellD

tagkChannellD @type

tagkChannellD @distriNetworkName

tagkChannellD @distriNetworkID

tagkStartDateTime

tagkDuration

tagkProgramCode

tagkProgramCode@type r\\
1
- &
reqordQuality o

.

\
)
edordQuality@type (§

Ma‘tched Content‘g@ria

mltched Name oS\

N\
mtchedNé@tyge
AN

—

gtchedl

ya
mathD@tVDe

Matched Qualifying Criteria

matchedRating
matchedRatingt@type

matchedEpisodeType
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REQUIRED

OPTIONAL

IO

PROHIBITED

UNDEFINED

v | INHERITED

Property Name

object

.recordSchedule

..direct

...manual

...cdsEPG

...cdsNonEPG

.programCode

..quer

...contentName
...contentlD

Content Control Properties

tagdkStartDate IimeAdjust

tagkDurationAdjust

tagkDurationLimit

tagkDurationLimit@effect

tagkChannelMigration

tagkTimeMigration

Tapk State Properties

tagkState

tagkState hase

tagdkState @startDateTimeMet

tagkState@endDateTimeMet

tagkState@recording

tagkState @someBitsRecorded

tagdkState@someBitsMissing

tagkState @firstBitsRecorded

tagkState @lastBitsRecorded

tagkState @fatalError

tagdkState@currentErrors \ | N
. AY)
tagkState@errorHistor N\
@ Yy (;}
tagkState@pendingErrors ‘\’ .

tagkState@infoList

o

C.).4 recordidask Properties

The

next table indicates the support level (REQUIRED, OPTIONAL, BROHIENEE or

UINIISEINISB)) of a property when used in an argument of type A_ ARG TYPE RecordT3ask.

Th

\,mark indicates that the property’s support level is inherited from the parent class. The
colpring still indicates the support level.
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Table C.3 — Class Properties Overview for recordTask usage

REQUIRED REQUIRED
O | OPTIONAL O | OPTIONAL
PROHIBITED PROHIBITED
UNDEFINED = UNDEFINED 5
v/ | INHERITED E v | INHERITED E
3 B
Property Name g CU. Property Name g CD_
Common Properties Matching Content Criteria
Balse Properties matchingName
@id matchingName@type
titlp matchingName@subStringMatch
clalss matchinglD

adgitionalStatusinfo

cdgReference

cdsReference@link

Priority Properties

priprity

iprity@orderedValue

=]
=

desgiredPriority

desgiredPriority@type

Odtput Control Properties

=

dordDestination

reqordDestination@mediaType

reqordDestination@targetURL

reqordDestination@preference

desgiredrecordQuality

]

d

D

biredrecordQuality@type:

Schedule Only Properties

matchinglD@type

Matching Qualifying (Criteria

matchingChanneliB.

matchingChannedD @type

matchinChanhellD@distriNetworkName

matchingChannellD @distriNetworklID

mateHingStartDateTimeRange

MmatchingDurationRange

matchingRatingLimit

matchingRatingLimit@type

matchingEpisodeType

Content Control Properties

totalDesiredRecordTasks

scheduledStartDateTimeAdjust

scheduledDurationAdjust

activePeriod

Colntent ID Related Properties

S)

O

eduledCDSObjectID

schheduledCDSObjectID@Ilink

scheduledChannellD

scheduledChannellD @distriNetworkNam

e

scheduledChannellD @distriNetworkID

scheduledStartDateTime

scheduledDuration

scheduledProgramCode

scheduledProgramCode@type

durationLimit

durationLimit@effect

channelMigration

allowDuplicates

Storage Related Properties

persistedRecordings

persistedRecordings@latest

persistedRecordings@preAllocation

persistedRecordings@storedLifetime

Schedule State Properties

scheduleState

scheduleState@currentErrors

abnormalTasksEXxist
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cu

rentRecordlaskCount

tot

hiCreatedRecordTasks

tot

hiICompletedRecordTasks

5k Only Properties

matchedRating

matchedRatingt@type

matchedEpisodeType

Content Control Properties

neral Properties

ordSchedulelD

ordedCDSObjectID

ordedCDSObjectID@link

ntent ID Related Properties

kCDSObjectID

kCDSObjectID@link

kChannellD

tag

kChannellD@type

tag

kChannellD@distriNetworkName

—

ay

kChannellD @distriNetworklD

—

ay

kStartDateTime

=
D
(D

kDuration

—
(n

kProgramCode

—

ay

kProgramCode@type

=

q

jordQuality

red

ordQuality@type

taskStartDateTimeAdjust

taskDurationAdjust

taskDurationLimit

taskDurationLimit@effegt

taskChannelMig#ation

taskTimeMigfkeation

Task State‘Properties

taskState

tagkState@phase

taskState@startDateTimeMet

taskState@endDateTimeMet

taskState@recording

taskState@someBitsRecorded

taskState@someBitsMissing

taskState @firstBitsRecorded

taskState@lastBitsRecorded

taskState @fatalError

—-192 — 29341-4-14 © ISO/IEC:2011(E)

R | REQUIRED R | REQUIRED
O | OPTIONAL O | OPTIONAL

PROHIBITED PROHIBITED

UNDEFINED - UNDEFINED -
v | INHERITED E v | INHERITED E

Property Name 2 S_J_ Property Name 2 3’_

Statistics Properties Matched Qualifying Criteria

Mdtched Content Critéria taskState@currentErrors
mgtchedName taskState@errorHistory
matchedName@type taskState@pendingErrors
mgtchedID taskState@infolList
mdtchedlD@type

C.2 Class Definitions

The following 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 MUST 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:

The properties listed for that class (as per each definiton below).

The properties that are defined members of the parent class.

Vendor-defined properties that are using other XML namespace(s).
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e ContentDirectory service properties imported with a normative namespace prefix (see
clause B.17, “ContentDirectory Service Imported Properties”).

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, “
(normative)

AV| Working Committee Extended Properties” for the definition of each property). and
ind[cates the support leve! (SROEISHIER, OPTIONAL, REQUIRED, and WNBIEEINER) i fnis

clags for each property.

Table C.4 — object Base Class Properties

Property Name

BiredPriority

EiredPriority@type

tput Control Properties

reg

ordDestination

red

ordDestination@mediaType

reg

ordDestination@targetRL

red

ordDestination@pkeference

Property Name

Balse Properties Matching Content Critefria

@id matchingName

titlg matchingName@type

class matchingiame€@subStringMatch
adflitionalStatusinfo matchipglD

cd$Reference matchinglD@type

cd$Reference@link Matching Qualifying Criteria

Priority Properties matchingChannellD

priprity matchingChannellD@type
priprity@orderedValue matchingChannellD@distriNetworkName

matchingChannellD @distriNetworklD

matchingStartDateTimeRange

matchingDurationRange

matchingRatingLimit

matchingRatingLimit@type

matchingEpisodeType

Content Control Properties

depiredRecord@uality totalDesiredRecordTasks
depiredRecordQuality@type scheduledStartDateTimeAdjust
Content ID*Related Properties scheduledDurationAdjust
schediedCDSObjectID activePeriod

scheduledCDSObjectID@link

scheduledChannellD

scheduledChannellD@type

scheduledChannellD@distriNetworkName

scheduledChannellD @distriNetworkID

scheduledStartDateTime

scheduledDuration

scheduledProgramCode

scheduledProgramCode@type

durationLimit

durationLimit@effect

channelMigration

timeMigration

allowDuplicates

Storage Related Properties

persistedRecordings

persistedRecordings@latest

persistedRecordings@preAllocation

persistedRecordings@storedLifetime
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Property Name Property Name
Schedule State Properties Matched Qualifying Criteria
scheduleState matchedRating
scheduleState@currentErrors matchedRating@type
abnormalTasksExist matchedEpisodeType
Statistics Properties Content Control Properties
currentRecordTaskCount taskStartDateTimeAdjust
totalCreatedRecordTasks taskDurationAdjust
tothlCompletedRecordTasks taskDurationLimit
Tapk General Properties taskDurationLimit@effect
redordSchedulelD taskChannelMigration
reqordedCDSObjectID taskTimeMigration
reqordedCDSObjectID@Ilink Task State Properties
Tapk Content ID Properties taskState
tagkCDSObjectID taskState@phase
tagkCDSObjectID@link taskState @startBateTimeMet
tagkChannellD taskState@endDateTimeMet
tagkChannellD@type taskState@recording
tagkChannellD@distriNetworkName tagkState@someBitsRecorded
tagkChannellD @distriNetworkID taskState@someBitsMissing
tagkStartDateTime taskState @firstBitsRecorded
tagdkDuration taskState @lastBitsRecorded
tagkProgramCode taskState @fatalError
tagkProgramCode@type taskState@currentErrors
redqordQuality taskState@errorHistory
reqordQuality@type taskState@pendingErrors
Mdtched Content Criteria taskState@infolist
mgtchedName
mgtchedName@type
mgtchedID
matchedID@typé
C.3.1 ahject.recordSchedule Class
Thip is'‘the abstract base class for the ScheduledRecording service record schedules clpss
hiefarchy. 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 are omitted from the table - see Annex B, “
(normative)

AV Working Committee Extended Properties” for the definition of each ErOEerty) and

indicates the support level (ERSEIBIEEE. OPTIONAL, REQUIRED, and ) in this

class for recordScheduleParts (RSP) and recordSchedule (RS) usage for each property.

Table C.5 — object.recordSchedule Base Class Properties
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R AR
0 %)
Property Name xlx Property Name x| x
Base Properties Matching Qualifying Criteria
@id matchingChannellD
title matchingChannellD@type
class matchingChannellD @distriNetworkName

additionalStatuslnfo matchingChannellD @distriNetworklD

cdsReference matchingStartDateTimeRange

cdsReference@link matchingDurationRange

Priority Properties matchingRatingLimit

priprity
priprity@orderedValue

matchingRatingLimit@type

matchingEpisodeType

dekiredPriority Content Control Properties

despiredPriority@type totalDesiredRecordTasks

o
[©)

Output Control Properties scheduledStartDateTimegAdjust

lo
[¢)

=

dordDestination scheduledDurationAdjust

reqordDestination@mediaType activePeriod

reqordDestination@targetURL duration Nmit

reqordDestination@preference

d

duratiedLimit@effect

D

biredRecordQuality

channelMigration

depiredRecordQuality@type

timeMigration

Content ID Related Properties allowDuplicates

sclheduledCDSObjectID

Storage Related Properties

schheduledCDSObjectID@link

persistedRecordings O ||©
scheduledChannellD persistedRecordings@latest ollo
scheduledChannellD@type persistedRecordings@preAllocation [e}|(e]
sclheduledChannellD @distriNetwdtkName persistedRecordings@storedLifetime QO |lo

schheduledChannellD @distriNetworklD

Schedule State Properties

scheduledStartDateTime scheduleState

scheduledDuration scheduleState@currentErrors

schheduledProgram€ode abnormalTasksEXist

scheduledPrfogramCode@type Statistics Properties

currentRecordTaskCount

Mdtchimg Content Criteria

totalCreatedRecordTasks

matéhimgName

matchingName @type totalCompletedRecordTasks

matchingName@subStringMatch

matchinglD
matchinglD@type

C.3.1.1 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
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ScheduledRecording service to translate this information 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 scheduledProgramCode property and derive the appropriate
taskStartDate, taskStartTime, taskDuration, and taskChannellD recordTask properties from it.
The table below lists all standard defined properties (see AnnexB, *“
(normative)

AV Working Committee Extended Properties” for the definition of each property) and
indicates the support leve! (SROEIBHIES, OPTIONAL, REQUIRED, and WNBIEEINER) n this

class for recordScheduleParts (RSP) and recordSchedule (RS) usage for each property.

Table C.6 — object.recordSchedule.direct Class Properties

AR 5|4
Property Name & Property Name &
Balse Properties Matching Content Criteria
@id matchingName
titlg matchingName@type
clalss matchingName @supStringMatch

matchinglD
matchinglB@type
Matching Qualifying Criteria

adgitionalStatusinfo

cdgReference

cd$Reference@link

MmatehingChannellD

Priority Properties

matchingChannellD@type

priprity

matchingChannellD@distriNetworkName

priprity@orderedValue

matchingChannellD @distriNetworklD

degiredPriority
desgiredPriority@type

matchingStartDateTimeRange

matchingDurationRange

Output Control Properties

matchingRatingLimit

reqordDestination

matchingRatingLimit@type

reqordDestination@mediaType

matchingEpisodeType

reqordDestination@targetURE

Content Control Properties
reqordDestination@prefergiice -

totalDesiredRecordTasks V|
depiredRecordQuality

scheduledStartDateTimeAdjust V| 7
depiredRecord@uality @type - -

scheduledDurationAdjust V| 1
Content ID\Related Properties - -

activePeriod
schheduledCDSObjectID

durationLimit
sclheduledCDSObjectID@link

durationLimit@effect
scheduledChannellD

channelMigration
scheduledChannellD@type
scheduledChannellD@distriNetworkNam
e allowDuplicates
scheduledChannellD@distriNetworkID Storage Related Properties
scheduledStartDateTime persistedRecordings V|
scheduledDuration persistedRecordings@latest V|V
scheduledProgramCode persistedRecordings@preAllocation %
scheduledProgramCode @type persistedRecordings@storedLifetime V|V
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| gl
Property Name Property Name
Schedule State Properties Statistics Properties
scheduleState currentRecordTaskCount
scheduleState@currentErrors totalCreatedRecordTasks %
abnormalTasksExist totalCompletedRecordTasks v
Cc3111 object.recordSchedule.direct.manual Class
The object.recordSchedule.direct.manual class is used to create recordSchedulecinstanges
for [manual scheduling of recordings. The content to be recorded is uniquely identified by [the

scheduledChannellD, scheduledStartDateTime, and scheduledDuration properties.
The table below lists all standard defined properties (see Annex B,
(ngrmative)
AV| Working Committee Extended Properties” for the definition ‘of”each property) and
ind|cates the support level (d OPTIONAL, REQUIRED, and EEEEE%E) in this
clags for recordScheduleParts (RSP) and recordSchedule (RS).usage for each property.
Table C.7 — object.recordSchedule.direct.mandal Class Properties
5|2 5|2
Property Name x| Property Name x|
Base Properties scheduledChannellD@type -
@id scheduledChannellD@distriNetworkNam [ O [ O
e
title —
scheduledChannellD @distriNetworkID (o} o)

cld

ad

cd

cd

Pr

pril

pri l/

de; Vv

de

Oou

red

1

Matching Qualifying Criteria

recordDestination@mediaType

=

matchingChannellD

recordDestination@targetURL

=
<

— matchingChannellD@type

recordDestination@preference

<

matchingChannellD @distriNetworkName

desiredRecordQuality

<
<

— matchingChannellD @distriNetworkID

desiredRecordQuality@type

matchingStartDateTimeRange

Co

ntent ID Related Properties matchingDurationRange

scheduledCDSObjectID

matchingRatingLimit

scheduledCDSObjectID@link

matchingRatingLimit@type

scheduledChannellD

matchingEpisodeType

ss
scheduledStartDateTime
HitionalStatusinfo v :
scheduledDuration
Reference
scheduledProgramCode
Reference@link
@ scheduledProgramCode@type
ority Properties Matching Content Criteria
prity matchingName
prity@orderedValue matchingName @type
piredPriorit v matchingName@subStringMatch
biredPriocty@type matchinalD
tput'Cantrol Properties matchinglD@tvoe
lordDestination
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2@ 2|8
Property Name 24 Property Name o

Content Control Properties persistedRecordings@preAllocation V|V
totalDesiredRecordTasks V|V persistedRecordings@storedLifetime V|V
scheduledStartDateTimeAdjust V| v Schedule State Properties
scheduledDurationAdjust V|V scheduleState
activePeriod (o e} scheduleState@currentErrors
durationLimit abnormalTasksEXxist
dufationLimit@effect Statistics Properties
channelMigration currentRecordTaskCount
timMfeMigration totalCreatedRecordTasks
allbwDuplicates totalCompletedRecordTasks
St¢rage Related Properties
pefsistedRecordings V| v
pefsistedRecordings@Ilatest V|V
c.3.1.1.2 object.recordSchedule.direct.cdsEPG Class
The object.recordSchedule.direct.cdsEPG class is used te Create recordSchedule instanges
for [scheduling of recordings, based on local EPG information. The content to be recorded is
uniquely identified by the scheduledCDSObjectID property that MUST reference an EPG ifem
(object.item.epgltem class) in an associated ConteqtDirectory service. Most EPG item types
currently defined identify only a single recordingsevent. In the future, new EPG item types
may be defined that identify multiple recording events.
The REQUIRED association between a CantentDirectory service and a ScheduledRecording
seryice is established by having both Services reside within the same UPnP MediaSelver
deyice. See also Annex E, “
(informative)
ScheduledRecording Service Relationship to ContentDirectory Service” and Annex H, “
(informative)
ScheduledRecording Serviee'Relationship to EPG” for further details.
Thd table belows.\lists all standard defined properties (see AnnexB,| “
(ndrmative)
AV| Working Comumittee Extended Properties” for the definition of each property) and
ind[cates the support leve! (SROEIBHIER, OPTIONAL, REQUIRED, and WNBIEEINES) i fnis

cla

5s for reeofdScheduleParts (RSP) and recordSchedule (RS) usage for each property.

Table C.8 — object.recordSchedule.direct.cdsEPG Class Properties
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Property Name

RSP

RS

Base Properties

@id

additionalStatuslnfo

cdsReference

- 199 —

Property Name

RSP

RS

Matching Qualifying Criteria

matchingChannellD

matchingChannellD@type

matchingChannellD @distriNetworkNa

me

matchingChannellD@distriNetworklD

matchingStartDateTimeRange

cdsReference@link

Priority Properties

priprity

priprity@orderedValue

depiredPriority

desgiredPriority@type

Odtput Control Properties

=

dordDestination

reqordDestination@mediaType

reqordDestination@targetURL

reqordDestination@preference

depiredRecordQuality

desiredRecordQuality@type

Content ID Related Properties

sciheduledCDSObjectID

sclheduledCDSObjectID

schheduledChannellD

schheduledChannellD@type

eduledChannellD @distriNetwarkNa

[
O

S

O

eduledChannellD@distriNetworkID

sclheduledStartDate Time

scheduledDuration

sclheduledProgwmCode

scheduledRrogramCode @type

MgtcHing’Content Criteria

matchingDurationRange

matchingRatingLimit

matchingRatingLimit@type

matchingEpisodeType

Content Control Properties

totalDesiredRecordTasks

=

scheduledStartDateTimeAdjust

=

scheduledDuratierAdjust

=

activePerioe

[O

duratigflimit

[@)

durétionLimit@effect

[O

cHannelMigration

[@)

[O

allowDuplicates

Storage Related Properties

O [To -Io O [T~~~

persistedRecordings

=
=

persistedRecordings@Ilatest

=
=

persistedRecordings@preAllocation

=
=

persistedRecordings@storedLifetime

=
=

Schedule State Properties

scheduleState

scheduleState@currentErrors

abnormalTasksExist

Statistics Properties

currentRecordTaskCount

m_u,:l;lluNcullc

matchingName@type

matchingName@subStringMatch

matchinglD

matchinglD@type

totalCreatedRecord | asks

totalCompletedRecordTasks
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C.3.1.1.3 object.recordSchedule.direct.cdsNonEPG Class

The object.recordSchedule.direct.cdsNonEPG class is used to create recordSchedule
instances for scheduling of recordings, for which (only) channel information is available in a
local ContentDirectory database. The content to be recorded is uniquely identified by the
scheduledStartDateTime, and scheduledDuration properties, supplemented with the
scheduledCDSObjectID property that MUST reference a ContentDirectory service object
whose class is not “object.item.epgltem” or derived from that class. Additionally, the
referenced ContentDirectory service object MUST identify content that will be available for
recording at the time the recording is scheduled to start.

Examples of applicable ContentDirectory service objects are:

¢ |A User Channel 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 |Etc.

The REQUIRED association between a ContentDirectory servicerand a ScheduledRecording
seryice is established by having both services reside within_the same UPnP MediaSelver
deyice. See also Annex E, "
(informative)
ScheduledRecording Service Relationship to ConténtDirectory Service” and Annex H, “
(informative)

ScheduledRecording Service Relationship to EPG™for further details.

Thd table below lists all standard = defined properties (see AnnexB,| “
(ndrmative)

AV| Working Committee Extended Preperties” for the definition of each property) and
ind|cates the support level (d OPTIONAL, REQUIRED, and mg%n&g) in this

clags for recordScheduleParts (RSP)*and recordSchedule (RS) usage for each property.
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Table C.9 — object.recordSchedule.direct.cdsNonEPG Class Properties

5| 5|

Property Name x|X Property Name x|X
Base Properties Matching Qualifying Criteria
@id matchingChannellD
title matchingChannellD@type
class matchingChannellD@distriNetwork

Name
aditiomatStatustfo
matchingChannellD @distriNetworkl

cdsReference D
cd$Reference@link matchingStartDateTimeRange
Priority Properties matchingDurationRange
priprity matchingRatingLimit
priprity@orderedValue matchingRatingLimit@type
depiredPriority matchingEpisodeTypé
defiredPriority@type Content Controf Properties
Odtput Control Properties totalDesiredResordTasks v |V
redordDestination scheduledStartDateTimeAdjust v |V
reqordDestination@mediaType scheduledDurationAdjust v |V
reqordDestination@targetURL achivePeriod O [0
reqordDestination@preference durationLimit
depiredRecordQuality durationLimit@effect
depiredRecordQuality@type channelMigration
Content ID Related Properties timeMigration
scheduledCDSObjectID allowDuplicates
scheduledCDSObjectID@link Storage Related Properties
sclheduledChannellD persistedRecordings VY
scheduledChannellD@type persistedRecordings@latest 1V |V
sclhheduledChannellD @diStriNetwor persistedRecordings@preAllocatio |V [/
kName n
sclheduledChanneldD @distriNetwor persistedRecordings@storedLifeti |V [/
kinp me
schheduledStartDateTime Schedule State Properties
schedulédBuration scheduleState
schedtlédProgramCode scheduleState@currentErrors
scheduledProgramCode@type abnormalTasksExist
Matching Content Criteria Statistics Properties
matchingName currentRecordTaskCount
matchingName@type totalCreatedRecordTasks v
matchingName@subStringMatch totalCompletedRecordTasks v

matchinglD

matchingID@type

C.3.1.1.4

object.recordSchedule.direct.programCode Class

The object.recordSchedule.direct.programCode class

instances for scheduling of recordings, based on program code information. The content to

is used to create

recordSchedule
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be recorded is uniquely identified by the scheduledprogramCode property that contains a
unique code that can be translated by the ScheduledRecording service into a precise start
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 may be defined that identify multiple recording events.

The table below lists all standard defined properties (see Annex B,

(normative)

AV Working Committee Extended Properties” for the definition of each property) and

indicates the support level (‘) OPTIONAL, REQUIRED, and ) in this
afao

L
I ac for vocordC b laDArie (DO AnA o ardSobadlila oo roach nrana
clagsferrecordSehedteParis(RSPY-ane— aHe{RSHusageforeach-property

1

Table C.10 — object.recordSchedule.direct.programCode Class Properties

B1lop Blon
O Ol
Property Name 14 Property Name o
Base Properties Matching Content Criteria
@id matchingName
titlg matchingName@typé
class matchingName@sStringMatch

adglitionalStatusinfo matchinglD.

matchingtD @type
Matehing Qualifying Criteria

cdgReference

cdsReference@link

Priority Properties matchingChannellD

priprity matchingChannellD @type

priprity@orderedValue matchingChannellD @distriNetworkName

depiredPriority matchingChannellD @distriNetworklD

desiredPriority@type matchingStartDateTimeRange

Odtput Control Properties matchingDurationRange

matchingRatingLimit

=

dordDestination

reqordDestination@mediaType matchingRatingLimit@type

reqordDestination@targefURL matchingEpisodeType

reqordDestination@ preference Content Control Properties

d

<
=

totalDesiredRecordTasks

D

iredRecordQuality

scheduledStartDateTimeAdjust

=
=

desiredRecord@uality@type

scheduledDurationAdjust

Content JD-Related Properties

scheduledCDSObjectID activePeriod

scheduledCDSODbjectiD@Iink durationLimit

scheduledChannellD durationLimit@effect

scheduledChannellD@type channelMigration
timeMigration

allowDuplicates

scheduledChannellD @distriNetworkName

scheduledChannellD@distriNetworklD

scheduledStartDateTime Storage Related Properties

scheduledDuration persistedRecordings V| v

scheduledProgramCode persistedRecordings@latest %

scheduledProgramCode@type persistedRecordings@preAllocation V|V
persistedRecordings@storedLifetime V|V
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5|2 5|2

Property Name x|x Property Name x|x
Schedule State Properties Statistics Properties
scheduleState currentRecordTaskCount
scheduleState@currentErrors totalCreatedRecordTasks v
abnormalTasksExist totalCompletedRecordTasks %
C.3.1.2 object.recordSchedule.query Class
TheobfectrecordScheduteguery abstract—ctass—s—derived—fronr—theTrecordSchedute—bnase
clags. No object of this abstract class can be instantiated.
The¢ main characteristic of the object.recordSchedule.query class is that the properties of the
recprdSchedule are used as matching criteria to select items from external sources (like HPG
datpbases, side-band metadata streams in digital broadcasts, etc.). After appropriate
sedrching and matching, the metadata from these external items is,'Used to populate
recprdTask instances. This process ensures that the recordTask properties match the ryles
set|forth in the recordSchedule’s properties (matching criteria).
Thd table below lists standard defined propécties (see AnnexB,| *
(ndrmative)
AV| Working Committee Extended Properties” for the .definition of each property) and
ind|cates the support lovel (SRIGHISHIES, OPTIONAL, REQUIRED, and NNBYEEINES) in fhis
clags for recordScheduleParts (RSP) and recordSchedule’(RS) usage for each property.
Table C.11 — object.recordScheddle.query Class Properties
Eln e B%)
0 0
Property Name o | X Property Name o fx

se Properties

R
=

—
=
1

adflitionalStatusinfo

cdgReference

cdsReference@link

Priority Properties

priprity

priprity@erderedValue

o

depir€dPriority

S

scheduledCDSObjectID@link

scheduledChannellD

scheduledChannellD@type

scheduledChannellD@distriNetworkName

scheduledChannellD @distriNetworklD

scheduledStartDateTime

scheduledDuration

scheduledProgramCode

scheduledProgramCode@type

Matching Content Criteria

matchingName

matchingName@tyne

desiredPriority@iype

Output Control Properties

recordDestination

recordDestination@mediaType

recordDestination@targetURL

recordDestination@preference

desiredRecordQuality

desiredRecordQuality@type

Content ID Related Properties

scheduledCDSObijectID

matchingName@subStringMatch

matchinglD

matchinglD@type

Matching Qualifying Criteria

matchingChannellD

matchingChannellD@type

matchingChannellD @distriNetworkName

matchingChannellD @distriNetworklD

matchingStartDateTimeRange



https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

- 204 - 29341-4-14 © ISO/IEC:2011(E)
Property Name 2 2 Property Name 2 (Q
matchingDurationRange Storage Related Properties
matchingRatingLimit persistedRecordings IV v
matchingRatingLimit@type persistedRecordings@latest v |V
matchingEpisodeType persistedRecordings@preAllocation v |V
Content Control Properties persistedRecordings@storedLifetime v |V
totalDesiredRecordTasks v |V Schedule State Properties
scheduledStartDateTimeAdjust v |V scheduleState
sclheduledDurationAdjust v |V scheduleState@currentErrors
aclivePeriod o |© abnormalTasksExist
dufationLimit o 1o Statistics Properties
dufationLimit@effect o] . currentRecordTaskCount
channelMigration o o totalCreatedRecordTasks
timeMigration o 10 totalCompletedRecordTasks
allpwDuplicates O O
c.31.21 object.recordSchedule.query.contentName Class
The object.recordSchedule.query.contentName class is_used to create recordSchedule

The

AV
ind
cla

ances for scheduling of recordings, based on program or series name information.
tent to be recorded is determined by matching the value, specified in the matchingNa

The

me

perty to the names of content items made available to the ScheduledRecording servicHg
DUIRED external resources like access to EPG databases, access to Service Informa
p-band data in digital broadcasts, etc. Thei\matching process can be further restricted
viding a combination of Matching Qualifying Criteria properties. Any external content i
ST match those additional criteria to be-considered a potential candidate for recording.

table below lists all ~:standard defined properties (see Annex B,
rmative)

Working Committee Extehded Properties” for the definition of each property)
cates the support leve, (RIS, OPTIONAL, REQUIRED, and NNBIEEINER) in

5s for recordScheduleParts (RSP) and recordSchedule (RS) usage for each property.

by
ion
by
em

and
this
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Table C.12 — object.recordSchedule.query.contentName Class Properties

a | B1lg
] ]
Property Name x| X Property Name x| X
Base Properties Matching Qualifying Criteria
@id matchingChannellD 0 O
title matchingChannellD@type -
class matchingChannellD@distriNetworkName O |©
additionalStatusinfa matchingChannellD@distriNetworklD o 10
cd$Reference matchingStartDateTimeRange g\g
cd$Reference@link matchingDurationRange o P
Priority Properties .. matchingRatingLimit o o

matchingRatingLimit@type

priprity

-
S

O
O

matchingEpisodeType

priprity@orderedValue

. . nten ntrol Pr rti
debiredPriorit Content Contro operties

) - totalDesiredRecordT/asks Y
desiredPriority@type -
- scheduledStartDatéFimeAdjust v
Output Control Properties .
- scheduledDurationAdjust VAl 4
redqordDestination I
activePe¥od
reqordDestination@mediaType NS v
Dl durationLimit
reqordDestination@targetURL v durationLimit vl
L durdtionLimit@effect !
reqordDestination@preference @ v
) ) channelMigration
desiredRecordQuality o
) ) timeMigration
desiredRecordQuality@type v
- - allowDuplicates v
Content ID Related Properties -
scheduledCDSObjectiD Storage Related Properties
. ) ersistedRecordings
scheduledCDSObjectID@link - g X
ersistedRecordings@latest
sclheduledChannellD b gs@ v
ersistedRecordings@preAllocation
schheduledChannellD@type - as@p vl
persistedRecordings@storedLifetime v v

scheduledChannellD @distcilNetworkName

scheduledChannellD@distriNetworkID Schedule State Properties

] scheduleState
sclheduledStartDatetime B

scheduleState@currentErrors

sclheduledDuration

abnormalTasksEXist

scheduledRrogramCode

Statistics Properties

schedtlédProgramCode@type

CUITETIIRECOTU T ASKU OUTTL

Matching Content Criteria

totalCreatedRecordTasks

matchingName
matchingName@type

totalCompletedRecordTasks

matchingName@subStringMatch

matchinglD
matchinglD@type

C.3.1.2.2 object.recordSchedule.query.contentlD Class

The object.recordSchedule.query.contentlD class is used to create recordSchedule instances
for scheduling of recordings, based on program or series ID information. The content to be
recorded is determined by matching the value, specified in the matchingID property to the IDs



https://iecnorm.com/api/?name=ee90ed89d88eb66cb8f7daa90498d1cb

— 206 - 29341-4-14 © ISO/IEC:2011(E)

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 MUST match those
additional criteria to be considered a potential candidate for recording.

The table below lists all standard defined properties (see AnnexB, *“
(normative)

AV Working Committee Extended Properties” for the definition of each property) and
indicates the support level (‘), OPTIONAL, REQUIRED, and EEEEEEE) in this
clagsterbetrputand-outputier

Table C.13 — object.recordSchedule.query.contentlD Class Properties

Q| o
Property Name AR Property Name Q
Balse Properties matchingName
@id matchingName@type
titlp matchingName@subStringMatch
clalss matchinglD

matchinglD @type
Matching Qualifying Criteria

adflitionalStatusinfo

cdgReference

matchingChannellD

cdsReference@link

matahingChannellD@type

Priority Properties

matchingChannellD @distriNetworkName

priprity

matchingChannellD @distriNetworklD

priprity@orderedValue

matchingStartDateTimeRange

depiredPriority

matchingDurationRange

depiredPriority@type

matchingRatingLimit

Output Control Properties

matchingRatingLimit@type

=

dordDestination

matchingEpisodeType

reqordDestination@mediaType

Content Control Properties

reqordDestination@targetURL

totalDesiredRecordTasks

reqordDestination@prefehence

scheduledStartDateTimeAdjust

desiredRecordQuality

scheduledDurationAdjust e %
depiredRecordQuality@type

activePeriod Vv
Content |ID\Related Properties

durationLimit Vv
scheduledCDSObjectID

durationLimit@effect v
e nrhnlnrlf‘l‘\Q{'\hiothfr‘hlinll

channelMigration A
scheduledChannellD

timeMigration V|V
scheduledChannellD@type

allowDuplicates V| Y

scheduledChannellD @distriNetworkName

Storage Related Properties

scheduledChannellD@distriNetworkID

persistedRecordings V| v
scheduledStartDateTime

persistedRecordings@latest A%
scheduledDuration

persistedRecordings@preAllocation A%
scheduledProgramCode

persistedRecordings@storedLifetime V|V

scheduledProgramCode @type

Schedule State Properties

Matching Content Criteria
scheduleState
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