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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 14-12: Audio, Video Device Control Protocol —
Level 3 — Audio Video Content Directory Service

FOREWORD

1) ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) farm-the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participdte in
the development of International Standards. Their preparation is entrusted to technical committees; any ISO and
IEC member body interested in the subject dealt with may participate in this preparatory worki International
governmental and non-governmental organizations liaising with ISO and IEC also participate in this,preparation.

2) In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Draft International Standards adopted by the joint technical committee are circulated to nafional bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the national’bodies casting a vote.

3) The formal decisions or agreements of IEC and ISO on technical matters expréssy as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical’\ecommittee has representation
from all interested IEC and ISO member bodies.

4) IEC, ISO and ISO/IEC publications have the form of recommendations fof“international use and are accepted
by IEC and ISO member bodies in that sense. While all reasonaple efforts are made to ensure that the
technical content of IEC, ISO and ISO/IEC publications is accuraté, |IEC or ISO cannot be held responsible for
the way in which they are used or for any misinterpretation by any,end user.

5) In order to promote international uniformity, IEC and IS@\member bodies undertake to apply IEC, ISO and
ISO/IEC publications transparently to the maximum extent‘possible in their national and regional publications.
Any divergence between any ISO/IEC publication and“the corresponding national or regional publication
should be clearly indicated in the latter.

6) 1SO and IEC provide no marking procedure to indicate their approval and cannot be rendered responsible for
any equipment declared to be in conformity withyan ISO/IEC publication.

7) All users should ensure that they have thé latest edition of this publication.

8) No liability shall attach to IEC or ISQ_or its directors, employees, servants or agents including individual experts
and members of their technical /fommittees and IEC or ISO member bodies for any personal injury, property
damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
and expenses arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or any other IEC,
ISO or ISO/IEC publications:

9) Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for theycorrect application of this publication.

10) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights\|SO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard ISO/IEC 29341-14-12 was prepared by UPnP Forum Steering
committee!, was adopted, under the fast track procedure, by subcommittee 25:
Interconnection of information technology equipment, of ISO/IEC joint technical committee 1:
Information technology.

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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IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
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 template is compliant with the UPnP Device Architecture version 1.0. It defines a
service type referred to herein as ContentDirectory service.

1.1 Introduction

Many devices withimthre—hrome Tretwork comntaim various types of comtent thatother devices
would like to access (for example, music, videos, still images, etc). As an example,,a
MediaServer device might contain a significant portion of the homeowner’s audio, video, @nd
still-image library. In order for the homeowner to enjoy this content, the homeowner must be
able to browse the objects stored on the MediaServer, select a specific one, and cause it to
be played on an appropriate rendering device (for example, an audio player for music objects,
a TV for video content, an Electronic Picture Frame for still-images, etc).

For maximum convenience, it is highly desirable to allow the homeowner-to initiate these
operations from a variety of Ul devices. In most cases, these Ul devicés,will either be a Ul
built into the rendering device, or it will be a stand-alone Ul device suchjas a wireless PDA or
tablet. In any case, it is unlikely that the homeowner will interact<directly with the device
containing the content (that is: the homeowner won't have to walkover to the server device).
In order to enable this capability, the server device needs to previde a uniform mechanism for
Ul devices to browse the content on the server and to obtain detailed information about
individual content objects. This is the purpose of the ContentBirectory service.

The ContentDirectory service additionally provides a lookup/storage service that allows clients
(for example, Ul devices) to locate (and possibly store) individual objects (for example, songs,
movies, pictures, etc) that the (server) device, is capable of providing. For example, this
service can be used to enumerate a list of sengs stored on an MP3 player, a list of still-
images comprising various slide-shows, a list 6f movies stored in a DVD-Jukebox, a list of TV
shows currently being broadcast (a.k.a an’EPG), a list of songs stored in a CD-Jukebox, a list
of programs stored on a PVR (Personal Video Recorder) device, etc. Nearly any type of
content can be enumerated via this ContentDirectory service. For devices that contain
multiple types of content (for example, MP3, MPEG2, JPEG, etc.), a single instance of the
ContentDirectory service can beiused to enumerate all objects, regardless of their type.

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
speeijfication 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
itis 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
itis PROHIBITED.

These keywords are thus capitalized when used to wunambiguously specify
requirements 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”.
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e Words that are emphasized are printed in italic.

o 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 printed
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 N multpleé CONIEXtS, Tor examplie: ServiCe.ACUON(), AcUoNn() - ATgument,
parentProperty::childProperty.

1.2.1 Data Types

This specification uses data type definitions from two different sources. The URnP Device
Architecture defined data types are used to define state variable and action argument data
types [DEVICE]. The XML Schema namespace is used to define property data types [XML
SCHEMA-2].

For UPnP Device Architecture defined boolean data types, it is strongly RECOMMENDED to
use the value “0” for false, and the value “1” for true. Howevefy when used as input
arguments, the values “false”, “no”, “true”, “yes” may also besencountered and MUST be
accepted. Nevertheless, it is strongly RECOMMENDED that all-b0olean state variables and
output arguments be represented as “0” and “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 asordinary characters in the string and/or its independent
substrings. This document uses’embedded strings in two contexts — Comma Separated Value
(CSV) lists (see subclauseyl.3.1, “Comma Separated Value (CSV) Lists”) and property values
in search criteria stringsy~\Escaping conventions use the backslash character, “\" (character
code U+005C), as follows:

a) Backslash (“\?)-is’represented as “\\" in both contexts.

b) Comma (55s
1) repfesénted as “\,” in individual substring entries in CSV lists
2) <not escaped in search strings

c), Bouble quote (“") is

3) not escaped in CSV lists

4) not escaped in search strings when it appears as the start or end delimiter of a
property value

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

1.2.3 Extended Backus-Naur Form

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

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

ae A

operators:

Table 1-1 — EBNF Operators

Operator Semantics

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

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

* null repetition — means the expression to its left MAY occur zero or 4nore times.

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

[1] optional — the expression between the brackets is optional.

() grouping — groups the expressions between the parentheses.

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

1.3 Derived Data Types

This subclause 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.

1.3.1 Comma Separated Value (CSV) Lists

The UPnP AV servicesuse state variables, action arguments and properties that represent
lists — or one-dimgnsional arrays — of values. The UPnP Device Architecture, Version 1.0
[DEVICE], does @ot'provide for either an array type or a list type, so a list type is defined
here. Lists MAX,\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
homogenealus 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\individual values. The data type of a heterogeneous list is also string or xsd:string and
denoted by CSV (X, y, z), where x, y and z are the types of the individual values. If the

numbaer of valitaoc in tha hataranonaniic lict ic tan larna +n chawy aach tvng indinadiiallhhy that
e — O —vr g e St e eter B g e e 8 US55 t0 0 Ge oS ow—Eeatb— e o Eoctys—tHott

o 1) 13 DA CACERIEAC IR A

variable type is represented as CSV (heterogeneous), and the variable description includes
additional information as to the expected sequence of values appearing in the list and their
corresponding types. The data type of a repeated subsequence list is string or xsd:string and
denoted by CSV ({x, vy, z}), where x, y and z are the types of the individual values in the
subsequence and the subsequence MAY be repeated zero or more times.

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

e Commas separate values within a list.
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e Integer values are represented in CSVs with the same syntax as the integer data type
specified in [DEVICE] (that is: optional leading sign, optional leading zeroes, numeric

US-ASCII)

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

e Boolean values are represented in property CSVs as either “0” for false or “1” for true.

These values are a subset of the defined Boolean data type values specified in [XM|I

SCHEMA-2]. 0, false, 1, true.

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

subclause 1.2.2, “Strings Embedded in Other Strings”.

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

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

Table 1-2 — CSV Examples

Type refinement of
string

Value

comments

CSV (string) or
CSV (xsd:string)

“+artist,-date”

Cist of 2 property sort
criteria.

CSV (int) or “1,-5,006,0,+7" List of 5 integers.
CSV (xsd:integer)
CSV (boolean) or “0,1,1,0” List of 4 booleans

CSV (xsd:Boolean)

CSV (string) or
CSV (xsd:string)

“Smith\, Fred,Jones\, Davey”

List of 2 names,
“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
CSV (xsd:string)

w

List of 3 empty string
values

CSV (heterogeneous)

“Alice,Marketing,5,Sue,R&D,21,Dave,Finance,7”

List of unspecified number
of people and associated
attributes. Each person is
described by 3 elements: a
name string, a department
string and years-of-
service ui2 or a name
xsd:string, a department
xsd:string and years-of-
service
xsd:unsignedShort.

1.4 Management of XML Namespaces in Standardized DCPs

UPnP specifications make extensive use of XML namespaces. This allows separate DCPs,
and even separate components of an individual DCP, to be designed independently and still
avoid name collisions when they share XML documents. Every name in an XML document
belongs to exactly one namespace. In documents, XML names appear in one of two forms:
gualified or unqualified. An unqualified name (or no-colon-name) contains no colon (*“:")
characters. An unqualified name belongs to the document’'s default namespace. A qualified
name is two no-colon-names separated by one colon character. The no-colon-name before
the colon is the qualified name’s namespace prefix, the no-colon-name after the colon is the
qualified name’s “local” name (meaning local to the namespace identified by the namespace

prefix). Similarly, the unqualified name is a local name in the default namespace.
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The formal name of a namespace is a URI. The namespace prefix used in an XML document
is not the name of the namespace. The namespace name is, or should be, globally unique. It
has a single definition that is accessible to anyone who uses the namespace. It has the same
meaning anywhere that it is used, both inside and outside XML documents. The namespace
prefix, however, in formal XML usage, is defined only in an XML document. It must be locally
unique to the document. Any valid XML no-colon-name may be used. And, in formal XML
usage, no two XML documents are ever required to use the same namespace prefix to refer to
the same namespace. The creation and use of the namespace prefix was standardized by the
W3C XMI Committee in [XMI -NMSP] strictly as a convenient local shorthand replacement for

the full URI name of a namespace in individual documents.

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

For the same reason that namespace prefixes are convenient in XML documents, it is
convenient in specification text to refer to namespaces using a namespace prefix. Therefore,
this specification declares a “standard” prefix for all XML namespaces _used herein. In
addition, this specification expands the scope where these prefixes have)meaning, beyond a
single XML document, to all of its text, XML examples, and certain string-valued properties.
This expansion of scope does not supercede XML rules for usagés in documents, it only
augments and complements them in important contexts that areyout-of-scope for the XML
specifications. For example, action arguments which refer toCEDS properties, such as the
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 hame. Some namespaces,included in these tables are not directly used or
referenced in this document. They are dncluded 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
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
subclause 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
result;“the schemas will validate many XML documents that are not valid according to the
specifications.

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

Table 1-3 — Namespace Definitions

Standar Normative
d Name- Definition
space Document
Prefix Namespace Name Namespace Description Reference

AV Working Committee defined namespaces
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d Name- Definition
space Document
Prefix Namespace Name Namespace Description Reference
av urn:schemas-upnp-org:av:av Common data types for use in AV [AV-XSD]
schemas
avs urn:schemas-upnp-org:av:avs Common structures for use in AV [AVS-XSD]
schemas
avdt urn:schemas-upnp-org:av:avdt Datastructure Template [AVDT]
avt-event |urn:schemas-upnp-org:metadata-1-0/AVT/ |Evented LastChange state variable for |[AVT]
AVTransport
didl-lite urn:schemas-upnp-org:metadata-1-0/DIDL- | Structure and metadata for [CDS]
Lite/ ContentDirectory
cds-event |urn:schemas-upnp-org:av:cds-event Evented LastChange state variable for |[CDS]
ContentDirectory
rcs-event |urn:schemas-upnp-org:metadata-1-0/RCS/ |Evented LastChange state variable for |[RCS]
RenderingControl
Srs urn:schemas-upnp-org:av:srs Metadata and structure for [SRS]
ScheduledRecording
srs-event |urn:schemas-upnp-org:av:srs-event Evented LastChange state variable for {[SRS]
ScheduledRecording
upnp urn:schemas-upnp-org:metadata-1-O/upnp/ | Metadata for ContentDirectory [CDS]
Externally defined namespaces s‘\‘O
dc http://purl.org/dc/elements/1.1/ Dublin Core [DC-TERMS]
xsd http://www.w3.0rg/2001/XMLSchema XML Schema Langdage 1.0 [XML SCHEMA-1]
[XML SCHEMA-2]
Xsi http://www.w3.0rg/2001/XMLSchema- XML Schema histance Document clauses 2.6 & 3.2.7 of
instance schema [XML SCHEMA-1]
xml http://www.w3.0rg/XML/1998/namespace The “xmlkZ”’Namespace [XML-NS]
Table 1-4 — Schema-related Information
Standard )
Name- Relative URI and
space File Name 1)
Prefix e Form 1, Form 2, Form3 Valid Root Element(s) Schema Reference
AV'Mking 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-yn:xXsd <Features>
ays.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-event |cds-event-vn-yyyymmdd.xsd <StateEvent> [CDS-EVENT-XSD]
cds-event-vn.xsd
cds-event.xsd
didl-lite didl-lite-vn-yyyymmdd.xsd <DIDL-Lite> [DIDL-LITE-XSD]
didl-lite-vn.xsd
didl-lite.xsd
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Standard )
Name- Relative URI and
space File Name 1)
Prefix e Form 1, Form 2, Form3 Valid Root Element(s) Schema Reference
rcs-event 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-event srs-event-vn-yyyymmdd.xsd <StateEvent> [SRS-EVENT-XSD]
srs-event-vn.xsd
srs-event.xsd
upnp upnp-vn-yyyymmdd.xsd n/a [UPNP-XSD]
upnp-vn.xsd
upnp.xsd
v
Externally Defined Namespaces /,O
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]
1) Absolute URIs are generated by prefixing the relative URIs with "http://www.upnp.org/schemas/av/"

1.4.1 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 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<ifnvan instance document are at the sole discretion of the
document creator. Thereforej the declared prefix for a hamespace in a document MAY be
different from the standard prefix. All devices MUST be able to correctly process any valid
XML instance document,ieven 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 assume a default
namespace for-its descriptive text. In that case, names from that namespace may appear with
no prefix.

The assUmed default namespace, if any, for each UPnP AV specification is given in Table 1-
5"Default Namespaces for the AV Specifications”.

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

Table 1-5 — Default Namespaces for the AV Specifications

AV Specification Name Default Namespace Prefix
AVTransport avt-event
ConnectionManager n/a
ContentDirectory didl-lite
MediaRenderer n/a
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AV Specification Name Default Namespace Prefix
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 variables

and action arguments) whose format is an XML instance document that must comply with one
or more specific XML namespaces. Each namespace is uniquely identified by an assigned
namespace name. The namespaces that are defined by the AV Working Committee MUSbe
named by a URN. See Table 1-3, “Namespace Definitions” for a current list of namespace
names. Additionally, each namespace corresponds to an XML schema document that
provides a machine-readable representation of the associated namespace \to enable
automated validation of the XML (state variable or action parameter) instance documents.

Within an XML schema and XML instance document, the name of ach corresponding
namespace appears as the value of an xmIns attribute within the root-eleément. Each xmIns
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 schemalLocation attribute alsoswithin the root element. (See
subclause 1.4.3, “Namespace Usage Examples”)

In order to enable both forward and backward {gompatibility, 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, thata 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.
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, translatien 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 \I"http://www.upnp.org/schemas/av/" schema-root-name "-v" ver "-" yyyymmdd
where

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

schema represents.

e ver corresponds to the version number of the namespace that is represented by the
schema.

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

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

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

In addition to the dated schema URIs that are associated with each namespace, each
namepace also has a set of undated schema URIs. These undated schema URIs have (two
distinct formats with slightly different meanings:

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

Form 2 of the undated schema URI is always linked to the most recent release of the schema
that represents the version of the namespace indicated by ver. For example, the undated URI
“...lavlrcs-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 “.../aW/rcs-event-v2-20060531.xsd".
Furthermore, if the schema for version 2 of the “rcs-event” pamespace was ever re-released,
for example to fix a typo in the 20060531 schema, thén-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 -{(Zs/av/rcs-event-v1-20020625.xsd”. However, on May
31, 2006 (20060531), that same undated schema URI was linked to the schema that is
otherwise known as “.../av/rcs-event«y2-20060531.xsd".

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

e All instance documents, whether generated by a service or a control point, MUST use
Form 3.

e All UPnPAY published schemas that reference other UPnP AV schemas MUST also
use Form3.

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

reneated-ac naceccarv fortha cehamac that naad ta he laocated for thic inctanca dactimant
Fepeatetaas y—Hoitie-SsereastHatheeato-Be1ocate a+ottHSHStahRee-GocuHhe Rt

e coooat

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

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

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

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

Example 1:

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

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

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 pames MUST begin with “X_". Additionally, it SHOULD be followed by
an ICANN assigned~domain name owned by the vendor followed by the underscore character
(“_™). It MUST then be followed by the vendor-assigned action name. The vendor-assigned
action name MUYST NOT contain a hyphen character (“-", 2D Hex in UTF-8) nor a hash
character (“#’,23 Hex in UTF-8). Vendor-assigned action names are case sensitive. The first
character.of the name 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

IAvAW I
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1.5.2 Vendor-defined State Variable Names

Vendor-defined state variable 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 (“_"). It MUST then be followed by the vendor-assigned state variable
name. The vendor-assigned state variable name MUST NOT contain a hyphen character (“-”,
2D Hex in UTF-8). Vendor-assigned action 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-ASCIl digit (“0"-“9"), an
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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.

1.5.3 Vendor-defined XML Elements and attributes

UPnP vendors MAY add non-standard elements and attributes to a UPnP standard XML
document, such as a device or service description. Each addition MUST be scoped by a

vendor-owned XMl Aamespace Arhifrnr\ll Y¥ML - MUST he enclased in an element that hnginc

with “X_,” and this element MUST be a sub element of a standard complex type. Non*
standard attributes MAY be added to standard elements provided these attributes are scoped
by a vendor-owned XML namespace and begin with “X_".

154 Vendor-defined Property Names

UPnP vendors MAY add non-standard properties to the ContentDirectory service. Each
property addition MUST be scoped by a vendor-owned namespace. TheX>vendor-assighed
property name MUST NOT contain a hyphen character (“-", 2D Hex~irno 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. Succegeding 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@ny combination of case.
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Eorum, 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-v1.xsd.

[UAX 15] — Unicode Standard Annex #15, Unicode Normalization Forms, version 4.1.0,
revision 25, M. Davis, M. Darst, March 25, 2005. Available at:
http://www.unicode.org/reports/tr15/tr15-25.html.

[UNICODE COLLATION] — Unicode Technical Standard #10, Unicode Collation Algorithm
version 4.1.0, M. Davis, K. Whistler, May 5, 2005. Available at:
http://www.unicode.org/reports/tr10/tr10-14.html.
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[UPNP-XSD] — XML Schema for ContentDirectory:3 Metadata, UPnP Forum, September 30,
2008. Available at: http://www.upnp.org/schemas/av/upnp-v3-20080930.xsd. Latest version
available at: http://www.upnp.org/schemas/av/upnp-v3.xsd.

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

lUTS 35] — Unicode lTechnical Standard #3595, Locale Data Markup Language, version 1.oR1,
revision 5,.M. Davis, June 2, 2005. Available at: http://www.unicode.org/reports/tr35/tr35-
5.html.

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

[XML-NS] - The “xml:” Namespace, November 3, 2004+)" Available at:
http://www.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 Haollander, 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-xmlschema-1-20041028.

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

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

2+ " Service Modeling Definitions

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

urn:schemas-upnp-org:service:ContentDirectory:3

ContentDirectory service is used herein to refer to this service type.
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2.2 Key Concepts
2.2.1 On-line and Off-line Network States

In the context of the ContentDirectory service, a device is considered attached to the network
(a.k.a. on-line or connected, or re-connected) when the device is physically attached to the
network and has sent a UPnP ssdp:alive message that has not yet expired as defined in
subclause 1.2.2, “Discovery:Advertisement:Device available - NOTIFY with ssdp:alive” of the
UPnP Device Architecture specification [DEVICE] for details. A device is considered to be

unattached to the network (a.k.a. off-line or disconnected) when it sends a UPNP
ssdp:byebye message or when all of the device's ssdp:alive messages have expired. See
subclause 1.2.2, “Discovery:Advertisement:Device unavailable - NOTIFY with ssdp:byebyeof
the UPnP Device Architecture specification [DEVICE] for details.

A UPnP control point is considered connected to a network when it is physicallysattached to
that network, is actively monitoring the UPnP multicast discovery address, and. is capable of
receiving ssdp:alive messages from connected devices as described innstbclause 1.2.2,
“Discovery:Advertisement:Device available - NOTIFY with ssdp:alive” of’the UPnP Device
Architecture specification [DEVICE].

2.2.2 object

A ContentDirectory object is a structured set of metaddta properties representing
entertainment content that may be playable on a device connected to a network. For example,
an object can represent:

e Static content such as a stored song, photo, video, etc.

e Transient content (such as broadcast program) that will be temporarily accessible in
real-time (for example, a live broadcast).

e A long-lived access portal for dynamic content such as a “Most recently played”
placeholder.

e A collection of other objects (called a “container”).

As illustrated above, an object can,represent individual content (for example, a song or photo)
or a collection of content (for ;example, a photo album or the contents of an audio CD).
Objects are typically obtained from the ContentDirectory service via a DIDL-Lite compliant
XML document wusually\vby way of an action parameter whose data type is
A _ARG_TYPE Result.(See subclause 2.5.6, “Browse()” and subclause 2.5.8 “Search()” for
examples. See subclause 2.3.12, “A ARG TYPE Result” for details.

Each ContentDireCtory object includes a set of metadata properties that provide various
information about the object and the content that the object represents. Examples include a
unique ID{a-Class, a title, one or more artists, the time created, the access method for the
content~gfc. See subclause 2.2.20 “property” for details.

Far\identification purposes, the ContentDirectory service MUST assign a unique ID (called an
object ID) to each object. The object ID is the one and only reliable method for identifying a

opcuif;b ubjcut. A:thuugh IIIU:t;}J:C ubjcutc varil |cp|cacut thc 2aAllic piCL’C Uf bUIItCIIt (fUI
example, the same song exposed by both a genre container and an artist container), each
object has its own unique object ID. See subclause 2.2.3, “Object Identity” for details.

The ContentDirectory service also defines an object class hierarchy that corresponds to the
different types of objects that are managed by the ContentDirectory service. The root (base)
class of the class hierarchy, from which all other classes are derived, is named object.
Although the object class itself cannot be instantiated, all classes derived from the object
class can be instantiated. See subclause 2.2.6, “class” for details.
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2.2.3 Object Identity

Each object that is managed by a ContentDirectory service is assigned a unique ID by the
implementation. This object ID, which is exposed via the object’'s @id property, provides a
unique identity for the object. The @id property is essential for reliably identifying a specific
object among those hosted by a particular ContentDirectory service because no other object
metadata (or combinations of metadata) provides a distinct identity for the object. For
example, two distinct objects, each with a unique @id property value, can have identical
metadata (except for the @id property) such as two objects representing the same content.

Without the @id property, there is no way to definitively distinguish between the two objects.
Even when there are differences in the metadata of two objects, those differences may.be
temporary and do not provide a reliable way to distinguish the two objects.

Since the ContentDirectory implementation assigns each object's @id propertywvalue, the
implementation fully controls the lifetime of each object; that is: it controls whethef or not an
object retains its identity. Specifically, when an implementation returns an objeet with an @id
property value that has been returned in the past, the implementation is indicating that this
object is the same object that was returned previously. Even when the object’'s metadata has
changed, an identical @id property value indicates that this is the samé object as before.
Similarly, when an implementation assigns a new value to an objeet's @id property, the
implementation is creating a new object and declaring that this_object is different from any
other previously known object even if the object’'s metadata is identical to a previously known
object.

If the @id property values are preserved, control points.are able to correlate objects across
time, even across periods when the control point or«he’ ContentDirectory service is off-line.
See subclause 2.2.1, “On-line and Off-line Network: States”. For example, a control point can
maintain a Favorites or a Most Recently Used list\of objects so that an end-user can quickly
locate specific content. Without persistent @id property values (that is: with objects that have
only a temporary identity), a control point would not be able to deterministically locate the
same object that it used earlier.

Additionally, if a ContentDirectory service implementation uses an @id property value for one
object and when that object is deleted reuses that same @id property value for a new and
different object, a control point.¢an mistake the new object for the original, deleted object.
This is known as object @id teuse. Note that if the ContentDirectory service implementation
does reuse the @id property value of a deleted object, it is making the statement that the new
object is exactly the same-object as was deleted previously (although its metadata may have
changed). A ContentDirectory service implementation MUST enforce the above rule for object
@id reuse during,-periods when the ServiceResetToken state variable is constant. See
subclause 2.3.7,SefviceResetToken” for details.

Preserving,.‘the @id property value across periods when the server is off-line is
RECOMMENDED for all objects. For those objects that support tracking changes, through the
exposure‘of the upnp:objectUpdatelD and upnp:containerUpdatelD properties, preservation of
the @id property value across periods when the ContentDirectory service implementation is
off-hfre is REQUIRED. See subclause 2.6.2, “Generating Object ID Values” for examples of
mechanisms to generate persistent and unique @id property values.

2.2.4 Object Lifetime

The term object lifetime refers to the period of time that an object exists. By definition, a
ContentDirectory service object exists as long as it is accessible by a control point via the
ContentDirectory service Browse() action. Since an object’s identity is defined by the value of
the object’'s @id property, an object’s lifetime is directly related to the period of time that the
object’s @id property value can be used to locate the object.

Although the duration of an object’'s lifetime (short vs. long) can be influenced by many
factors, the two most common situations that truncate an object’s lifetime (that is: cause the
object to cease to exist) are:
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e Deleting the object from the ContentDirectory service.

e Changing the value of the object’'s @id property thereby creating a brand new object
identity.

Some objects tend to be inherently short-lived because they are deleted shortly (for example,
within a few hours) after they are created because the object’s usefulness fades. Such objects
might include EPG objects which represent broadcast programs or objects that are stored on
removable media.

Other objects are inherently long-lived, for example, objects that represent files that residehn
storage controlled by the ContentDirectory service. As discussed in the previous subclause
(2.2.3, “Object ldentity”), preserving the longevity of inherently long-lived objects qprovide
control points with certain advantages. ContentDirectory service implementations are
RECOMMENDED to maintain the lifetime of inherently long-lived objects, for example, by
routinely preserving their identity. See subclause 2.6.2, “Generating Object |D Values” for
details.

2.2.5 Object Modification

Except as noted below, an Object Modification occurs when the valué of one or more of an
object’'s properties is modified, added, or deleted. This includes any vendor-defined
properties. Adding or deleting a child object of a containetr-Object constitutes an Object
Modification on the container only when one or more exposed\properties of the container (with
the exceptions noted below) change as a result of¢/that add or delete (such as the
@childCount or upnp:totalDeletedChildCount properties))However, a change to any property
belonging to any of the container’'s child objects “"MUST NOT be treated as an Object
Modification of the container. See subclause 2.2.9, <Container " for details.

Exceptions:

The following properties are excluded from’the definition of an Object Modification:

e upnp:objectUpdatelD

e upnp:containerUpdatelD

Consequently, a modification to any of the above properties MUST NOT be treated as an
Object Modification. For  example, the SystemUpdatelD state variable and all
upnp:containerUpdatetD-properties (defined below) MUST NOT be incremented when either
of these properties,are-modified.

2.2.6 class

A class is ‘used to assign a type to an object. It also identifies the minimum REQUIRED set of
properties that MUST be included in the object’s metadata and the OPTIONAL properties that
MAY<bhe“included. Classes are organized in a hierarchy with certain classes being derived
from~others as in a typical object-oriented system. At the root of the class hierarchy is the
aobject base class. Examples are object.item.audioltem.musicTrack and

ahicct cantainar alhiim muiicicAlhiim Saoag C 1 1 “Clace nama cuntav” far o dAaofinitinn nf thag
SHec-coHaii et HuSteAedHit—oee S otaSS—HatRe—Syer HoH——aeHHHe H—6e+—He

format of the class specification for an object.

2.2.7 item

An_item is a first-level class derived directly from object. An item most often represents a
single piece of AV data, such as a CD track, a movie or an audio file. tems MAY be playable,
meaning they have information that can be played on a rendering device. Any object which is
derived from the item class is represented in XML using the DIDL-Lite element
<item>.</item>.
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Note: The term item is used in this specification to indicate an object whose class is either
item or any of the defined item-derived classes.

2.2.8 container

A_container is a first-level class derived directly from object. The term container is used in this
specification to indicate an object whose class is either container or any of the defined
container-derived classes. A container instance represents a collection of objects. Containers

can renresent the nhvsical araanization of ohiects (staoraae containers) aor loaical collections
g oy ) T < ) 7 )

Logical collections can have formal definitions of their contents or they can be arbitrary
collections. Containers can be either homogeneous, containing objects that are all ofcthe
same class, or heterogeneous, containing objects of mixed class. Containers can contain
other containers. Any object derived from the container class is represented in XML using the
DIDL-Lite element <container>..</container>.

Note: A ContentDirectory service implementation is REQUIRED to ™ maintain a
ContainerUpdatelDValue indicator for each of its containers. See subclause 2.2.11,
“ContainerUpdatelDValue Indicator” for details.

2.2.9 Container Modification

Since a container (that is: any object whose class is derived~from the container class) is
derived from the object class, the semantics of an Object Modification also apply to all
container objects. However, since a container contains _other objects (see subclause 2.2.8,
“container”) the concept of a Container Modification is/introduced. It is used to indicate that
some change has occurred within a container (for example, one or more of the container’s
properties has changed, this is also defined as an.Object Modification of that container) or
within any of its child item(s) (that is: a child object whose class IS NOT derived from the
container class). This includes any vendor-defined properties within the container or any child
item. Child container objects (that is: children derived from the container class) do not
generate a Container Modification for their' parent container because they have their own
notion of a Container Modification. Eactrchange in the ContentDirectory service's metadata
results in one and only one Container-Modification which is associated with one and only one
container.

In specific terms, except as noted below, a container experiences a Container Modification
when any of the following eonditions occur:

e The containercexperiences an Object Modification; that is: one or more properties of
the container (including any vendor-defined property) are added, removed or changed.
See subclause 2.2.5, “Object Modification” for details.

e A childObject (either a child item or child container - including vendor-defined object
clagses) is added to or removed from the container.

e A Child item (i.e. an object whose class IS NOT derived from the container class) has
any of its properties added, removed or changed, except those explicitly listed as
exceptions in the Object Modification definition in subclause 2.2.3 (Object
Modification).

Note: The exceptions listed under the definition of object modification also apply to a
container modification. Refer to the exceptions listed in subclause 2.2.5, “Object Modification”

2.2.10 ContentDirectory Tracking Changes Option

A ContentDirectory service implementation MAY choose to implement the Tracking Changes
Option. This means that the ContentDirectory service implementation supports all necessary
state variables, properties, and eventing mechanisms to expose to control points the changes
to individual objects within the ContentDirectory hierarchy. If the ContentDirectory service
implementation supports the Tracking Changes Option, there can be objects within the
ContentDirectory hierarchy for which the service does not support tracking changes; for
example, objects that frequently change, such as EPG data. At any point in time, a
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ContentDirectory service implementation can support the Tracking Changes Option but have
no objects for which it is currently tracking changes.

If the ContentDirectory service implementation supports the Tracking Changes Option, then it
MUST:

e Support the LastChange state variable as defined in subclause 2.3.8, “LastChange”.

e Implement the Search() action.

e Include the upnp:objectUpdatelD and upnp:containerUpdatelD properties in the
SearchCapabilities state variable.

e Support the following operators for the upnp:objectUpdatelD and
upnp:containerUpdatelD properties: <, <=, >=, >, =, I=, exists.

e Support the = operator for the @id and @parentlD properties.

e Support the = and derivedFrom operators for the upnp:class property,

The following metadata properties MUST be implemented for all items for which the
ContentDirectory service implementation is tracking changes:

e upnp:objectUpdatelD

e res@updateCount

The following metadata properties MUST be implemented-for all containers for which the
ContentDirectory service implementation is tracking changes:

e upnp:containerUpdatelD

e upnp:objectUpdatelD

e @childCount
e upnp:totalDeletedChildCount

If the ContentDirectory service implementation does not implement the Tracking Changes
Option, then the ContentDirectory service implementation MUST NOT support the
LastChange state variable and-the following metadata properties MUST NOT be used on any
object within the ContentDirectery hierarchy:

e upnp:objectUpdateiD

e res@updateCount

e upnp:contawrérUpdatelD

e upnpietalDeletedChildCount

A controf>point can determine if the ContentDirectory service implementation supports the
Tracking)Changes Option by checking for the existence of the LastChange state variable in
the SCPD.

2:2.11 ContainerUpdatelDValue Indicator

The ContainerUpdatelDValue indicator is an internal, unsigned integer that MUST be
maintained for each instance of class container and any of its derived classes. In previous
versions of the specification, this was simply known as the ContainerUpdatelD. However with
this version of the specification it is known as the ContainerUpdatelDValue indicator in order
to differentiate it from the exposed optional upnp:containerUpdatelD property, which, if
present, carries this same value.

If the ContentDirectory service implementation supports the Tracking Changes Option, then
the ContainerUpdatelDValue indicator (whether or not it is exposed in a corresponding
upnp:containerUpdatelD property of the container) MUST be the same as the property value
defined in B.15.1, “upnp:containerUpdatelD".
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If the ContentDirectory service implementation does not support the Tracking Changes
Option, then the ContainerUpdatelDValue indicator is incremented each time the container is
modified (see subclause 2.2.9, “Container Modification” for the precise definition of Container
Modification. Upon reaching the value of 2%-1, the next update rolls the value back to 0, and
the implementation MUST invoke the Service Reset Procedure as defined in 2.3.7.1, “Service
Reset Procedure”. The initial ContainerUpdatelDValue indicator value for any newly created
container is unspecified, but RECOMMENDED to be 0. Implementers SHOULD maintain the
same value for each container’s ContainerUpdatelDValue indicator through power cycles and
any other disappearance/appearance on the network, The ContainerUpdatelDValue indicator

is not a formal property of a container object, so a modification to a child container that
affects that child’'s ContainerUpdatelDValue indicator does not propagate upward to ~the
parent container.

2.2.12 ContentDirectory Service Object Organization

From a logical viewpoint, objects are organized in a ContentDirectory service'according to a
tree hierarchy. This tree hierarchy is called the ContentDirectory service content hierarchy. At
the origin (top) of the ContentDirectory service content hierarchy, there/is the single root
container. This root container contains all other objects—items and” containers, in a
hierarchical tree fashion—that make up the entire ContentDirectory service content.
Containers can contain both sub-containers and items. Items cannot contain other objects.
Items are therefore always leaf nodes on the tree. The following figure illustrates the
concepts. (The figure represents a hypothetical ContentDirectory“service content structure.)

Container 0
(Root)

Container 1

Container 2

Figure 1 — ContentDirectory Service Object Organization.

Container 0 is the root container of the ContentDirectory service tree hierarchy.

2.2.13 Hierarchical location

Within the ContentDirectory service tree hierarchy, an object resides directly below a
container if that object’'s @parentlD property value equals the @id property value of that
container. That container is called the parent (container) of the object (one level up) and the
container is said to have a parent relationship with the object. The object is called a child
(object) of the container (one level down) and the object is said to have a child relationship
with that container.

A child object can be either an item object or a container object. In Figure 1, Item 1 is a child
of Container 0 (the Root container). Likewise, Item 3 is a child of Container 2. Any object can
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only have one parent container, except for the root container, which has none (indicated by
setting its @parentlD property value to “-1"). A parent container can have multiple child
objects. In Figure 1, Container 1 is the parent of Container 2 , Item 2, and Container 3.

An object is called a descendant object of a container if it is a child of that container or if it is
connected to that container through one or more intermediate child relationships (any level
down). A descendant object can be either an item object or a container object. All objects
(except the root container) are descendants of the root container. In Figure 1, Item 3 is a

daocecandant f C ontainard
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A container is called an ancestor container of an object if that container is a parent of\that
object or if it is connected to the object through one or more intermediate parent relationships
(any level up). The root container is an ancestor of all objects within the ContentDiréctory
service. In Figure 1, Container 1 is an ancestor of Item 4.

See B.1.1, “@id” and B.1.2, “@parentID” for additional information.

2.2.14 Subtree

A subtree for a given container is defined as the container itself\plus the collection of all
objects that have a descendant relationship to that container. That container is called the root
container of the subtree. Each container within the ContentDirectory service tree hierarchy is
the root container of a single subtree. In Figure 1, Containef-} is the subtree root container of
the subtree that consists of Containerl, Container 2, Item{2, Container 3, Item 3, and Item 4.

2.2.15 Subtree Updates

In some situations, a ContentDirectory Servicecneeds to manipulate (that is: add, modify, or
delete) a relatively large number of objects within a single ContentDirectory subtree (that is:
all of the objects to be updated are descendants of a single container). Typically, these
situations involve an internal operation stch as searching a newly found storage medium for
new content or updating a large set of ‘EPG objects with fresh data. While performing these
types of operations, numerous objects may be created, modified, and/or deleted in a short
period of time.

As described in subclause 2:3.8, “LastChange”, each object update triggers an event that may
need to be processed byla control point. However, the large number of rapidly occurring
events can overwhelm. _the capabilities of some control points. Consequently, the events
contained in the LastChange state variable that correspond to these large subtree updates,
may be tagged with’ the stUpdate attribute so that they can be distinguished from other
update events-which occur far less rapidly and affect far fewer objects (for example, those
events triggered by the CreateObject() or UpdateObject() actions). The stUpdate attribute
allows a control point to apply special processing algorithms that are specifically designed to
accommogdate a large number of object updates.

Incaddition to the stUpdate attribute, the LastChange state variable also defines a special-
purpose event, called <stDone>, which is used by the device to indicate that a sub-tree

update operation has fimistred— T hre—<stbome>—event identifiesthe—Tomtaimer objecttirat
represents the root of the updated subtree. This information can be used by a control point to
process the subtree updates more efficiently for example, container-by-container rather than
object-by-object.

Although the mechanisms above allow a control point to more efficiently handle subtree
updates, there is no precise definition of what constitutes a subtree update. Therefore, each
ContentDirectory service implementation can designate various update operations as a
subtree update as it deems appropriate. A given update operation MAY be represented as
one or more subtree updates. The following guidelines identify when the subtree update
mechanism should be used.
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When to use the subtree update mechanism:

e When an entire sub-tree is added to or deleted from the ContentDirectory service.

o When the set of updates underneath a container object has a high “update density”. In
other words, when the percentage of descendant objects that are modified vs. the total
number of descendant objects within the subtree is relatively high.

When NOT to use the subtree update mechanism:

e When the set of objects that need to be updated are scattered throughout the
ContentDirectory service; that is: there are no high update density subtree roots. Ifithe
update density is low, marking every container update as a subtree update .‘could
cause the control point to do more work than just processing each object update
individually.

When an implementation chooses to use the subtree update mechanism, the following criteria
MUST be obeyed:

e Each subtree update MUST have one and only one container object designated as the
root of the subtree. In some extreme cases, the root of the sub-;tree update may be the
ContentDirectory service root container (@id="0").

o All objects represented by an object modification event-with the stUpdate attribute
set to one (“1") MUST be a descendant of one and only one designhated subtree root.
In other words, the root of an active subtree update operation MUST NOT be a
descendant of the root of another active subtree,update operation.

2.2.16 XML Document
An XML document is a string that representsya valid XML 1.0 document according to a
specific schema. Every occurrence of the phrase “XML Document” is italicized and preceded

by the document’s root element name (also italicized), as listed in column 3, “Valid Root
Element(s)” of Table 1-4, “Schema-related’Information”.

For example, the phrase DIDL-LitevXML Document refers to a valid XML 1.0 document
according to the DIDL-Lite schema [DIDL-LITE-XSD]. Such a document comprises a single
<DIDL-Lite .> root element, optionally preceded by the XML declaration <?xml
version="1_.0" ..?>.

This string will therefore be of one of the following two forms:
“<DIDL-Lite ..>.</DIDL-Lite>"

or
<?xml ..?><DIDL-Lite .>.</DIDL-Lite>"

22.17 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 italicized and preceded by the document’'s root element name (also
italicized), as listed in column 3, “Valid Root Element(s)” of Table 1-4, “Schema-related
Information”.

The following are examples of DIDL-Lite XML Fragments:

“<item id="." .>.</item>"
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or

“<res protocollnfo="." .>.</res>"

or

“<dc:title>Sunrise</dc:title>"

2.2.18 DIDL-Lite XML Document

Whenever there is a need for action arguments to contain a description of (part of)/ the
ContentDirectory service tree hierarchy (for example, the result of a Browse() or ;Search()
action), a valid DIDL-Lite XML Document is used. The phrase DIDL-Lite XML Document refers
to a valid XML 1.0 document according to the DIDL-Lite schema as defined in"{DIDL-LITE-
XSD].

Such a document comprises a single <DIDL-Lite ..> root element, optionally preceded by
the XML declaration <?xml version="1.0" ..?>.

This string will therefore be of one of the following two forms:
“<DIDL-Lite ..>.</DIDL-Lite>"

or
“<?xml ..?><DIDL-Lite .>.</DIDL-Lite>"

The DIDL-Lite XML Document presents axflattened view of (part of) the ContentDirectory
service tree hierarchy. It is important to make a clear distinction between the ContentDirectory
tree hierarchy (a logical concept) and the DIDL-Lite XML Document (with its intrinsic
document hierarchy), which is a syntax used to express (part of) the ContentDirectory tree
hierarchy. Although it is perfectly-possible to accurately express hierarchical structure in an
XML Document (XML is intringicly hierarchical), this specification does not use XML hierarchy
to express ContentDirectory.service tree hierarchy. Instead, information about the hierarchical
location of an object within the ContentDirectory service tree hierarchy is maintained by
including the object ID 0f)the parent container in which the object resides into the metadata of

the object (@parentID. _property).

Within the contéxt’of the DIDL-Lite XML Document, all ContentDirectory service objects are
representedcas-either <container> or <item> XML elements. They all reside at the same
XML hieratehical level. All <container> or <item> XML elements are sub-elements of the
XML reot” element <DIDL-Lite>. No <container> element can contain another
<container> or <item> element. In other words, <container> and <item> elements
MUST NOT be embedded in <container> elements.

The following figure 1usiraies this flaitened view. 10 the right, the corresponding (Incomplete,
simplified) DIDL-Lite XML Document is also included.
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<D|D|__|_ite> <?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite ...>

parentlD="-1"

<container id="0" parentlD="-1" .__.>

Container 0
</container>
parentlD="0" _ _
! <container id="cl" parentlD="0" ...>
Container 1 7
feh=tpdt —
B </container> N

- parentID="0"

parentlD="c1”

|

<container id="c2" parentIDz"fL" >
Container 2

- parent|D="c1”

parentlD="c1”

B </ cc-)r-&ai ner> (bb‘

O

<container i‘@CS" parentiD="cl" ...>

Container 3
id="c3"

. N
</contad eQ>
X

I parentID="c2”
' parentID="c3"
< /DIDL-Lite> \O </DIDL-Lite>
<

. ) _— .
Figure 2 —Flattened DIDL-Lite hierarchical structure.

.

It must be noted that@%lDL—Lite XML Document does not necessarily contain enough
information to determ@g the hierarchical location of an object, contained in the DIDL-Lite XML
Document. Indeed, )to determine the correct hierarchical location of an object in the
ContentDirectory-iree hierarchy, a control point needs to know all of that object's ancestor
containers u he root container. However, in many cases, based on the arguments to the
Browse() arch() action, is it possible that the resulting DIDL-Lite XML Document does
not contajn: sufficient hierarchical information to reconstruct the exact location within the
entire tentDirectory service tree hierarchy. For example, a Browse() action on direct
chi , performed on Container 3 in the example from Figure 1 above will only return the
foQ ing (incomplete, simplified) DIDL-Lite XML Document:

.I\III: \A> | D;UII—.'l-G.' UllbUd;lly—“UTF‘S“
<DIDL-Lite .>
<item id="i4" parentlD="c3" ...>
</item>

</DIDL-Lite>

This DIDL-Lite XML Document only indicates that Item 4 resides below Container 3 but it does
not convey that in turn, Container 3 resides below Container 1, which in turn resides below
the root Container 0.


https://standardsiso.com/api/?name=ddf5fb9e0c51fc305b5274c7a9b2ec87

— 34 — 29341-14-12 © ISO/IEC:2011(E)

2.2.19 CDS View

CDS View is an XML representation of ContentDirectory objects that is used as input to an
XQuery processor. A CDS View contains all descendant objects available underneath a given
container in the ContentDirectory service at the time it is processed. The predominant CDS
View that is used in the ContentDirectory service is the DIDL-Lite XML Document (a.k.a.
DIDL-Lite View).

221901 DIDL -l {te \View

The DIDL-Lite View is represented by a flat-structured valid DIDL-Lite XML Document of~an
entire subtree of the ContentDirectory service. The container at which the subtree starts’is
called the subtree root container. The <DIDL-Lite> root element contains a single,level
sequence of <container> and <item> elements that represent the objects (containers and
content items) that comprise the subtree. The DIDL-Lite View contains the subtree root
container and all its descendant objects.

2.2.20 property

A property in the ContentDirectory service represents a characteristic’of an object. Properties
are distinguished by their names. The ContentDirectory sepvice defines two kinds of
properties — independent and dependent. Each independent_-property has zero or more
dependent properties associated with it. Independent property ‘wames contain no “@" symbol;
they may contain an XML namespace prefix (see below for@n explanation of the relationship
between properties and XML). Each dependent propertyis associated either with exactly one
independent property or directly with a ContentDirectorysservice class such as an object.

The name of a dependent property that is associated with an independent property is the
concatenation of three parts: its associated independent property name, the “@” symbol, and
a name which conveys the relationship between the the dependent property and the
associated independent property. For example, a dependent property named “rating@type”
identifies the type of information that .isvstored within the associated independent property
named “rating”. The name of a dependent property that is associated directly with a
ContentDirectory class is just the Y*@” symbol followed by a name which conveys its
relationship with the class. Far.(example, a dependent property named “@id” contains an
identification value for a given_instance of the class containing the “@id” property.

A small number of indepehdent properties have independent child (nested) properties, which
in turn, may have independent child properties of their own. To fully qualify a nested property,
the fully qualified parent name is used, followed by “::", followed by the child property name,
recursively. For éxample, xxx::yyy::zzz where zzz is the child of yyy and yyy is the child of
xxx. The data,vtypes and meanings for all properties are defined in AnnexB, *
(normative)

AV Waorking Committee Properties”.

Even though ContentDirectory service properties are not XML objects, XML is used to express
them in all exchanges between a control point and a ContentDirectory service implementation.

This creates an unavoidabie refationship between XML Syntax and property names and
values. In XML, an independent property is represented as an element. The property name is
used as the element name. The property value is the element content. A child property is
represented as an element within the content of the element that represents the child’s parent
property. A dependent property is represented as an attribute in XML. The dependent
property’s relationship name (see above) 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 (opening 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 (opening tag of the) top-level element that
represent the object of that class. For some examples, see Table 2-1 “Properties in XML".
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Table 2-1 — Properties in XML

XML Representation
Property Name (didl-lite declared as default namespace)
dc:title <dc:title>.</dc:title>
res <res>.</res>
res@size <res size=".">.</res>
<l 4+ d= Lt

2.2.20.1  Multi-valued property

Some independent properties are multi-valued. This means that the property MAY occdr more
than once in an object.

2.2.20.2 Single-valued property

Most independent properties are single-valued. This means that the property MUST occur at
most once in an object. Some single-valued properties can contain a.CS8V list of values. A
dependent property is always considered single-valued, because it’.can occur at most once
with each occurrence of its associated independent property, even.,though the independent
property may be multi-valued.

2.2.21 reference, reference item, referenced item

A reference is a link from one ContentDirectory servige.jitem (that is: any object whose class
is derived from the item class) to another item. It allows one item (the reference item) to
expose the same metadata as the other item (theyreferenced item) without having to store
duplicate copies of the metadata. In addition te eliminating duplicate physical copies of the
referenced item’s metadata, a reference enables a reference item to automatically track
metadata changes in the referenced item. [for example, if there are three playlist containers
that all contain child items representing the same song, the ContentDirectory service
implementation may store one item that contains all of the song’s metadata and store two
(smaller) reference items that simply<point to the one referenced item.

When a reference item is browsed (via Browse() or Search() actions), it MUST be returned as
a valid DIDL-Lite object (for example, @id, dc:title, etc. properties are REQUIRED). The
metadata of the returned«abject MUST be an exact copy of the metadata from the referenced
item except for any of the)following:

o The reference item MUST NOT inherit the following property values from the
referenced’item:

e @d

o S@parentlD (but may happen to have the same value as the @parentlD property of
the referenced item if they reside in the same container.)

e upnp:objectUpdatelD (The ContentDirectory service implementation determines
whether it is tracking changes on the reference item, the reference item may or

mav_not exnaose an unnn-aohiectlindatelD nropnertvy indenendent of whether the
P4 ™ = I = Prer P4 g

referenced item exposes an upnp:objectUpdatelD property.)

e The reference item MUST contain a @reflD property, whose value MUST be equal to
the value of the @id property of the referenced item. Note: Control points may use the
existence of the @reflD property to distinguish between a referenced item and all of
the reference items that point to it.

e The reference item MAY (as described below) override (for example, change a
property value or remove an existing property) any of the original referenced item'’s
properties except as listed above.

Additionally, a reference item MAY override any of the original referenced item’s properties in
one of the following ways:
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e A reference item MAY be updated so that its metadata includes one or more additional
properties not present in the referenced item.

o A reference item MAY be updated so that its metadata does not contain one or more of
the existing properties of the referenced item.

o A reference item MAY be updated so that its metadata overrides the value of one or
more existing properties of the referenced item.

All of the modifications listed above are bound only to the reference item and MUST NOT

propagate back to the referenced item; that is: the original referenced item MUST NOT be
affected by any modifications of the reference item. All resulting changes specified by.the
reference item MUST result in a valid DIDL-Lite object when subsequently browsed and/or
searched.

Since a modification to a reference item (for example, via the UpdateObject() ‘action), only
affects that object (and not the underlying referenced item), each reference item modification
results in a single event. However, when the underlying referenced item is./modified, those
property changes propagate to all of the reference items that refer to the-modified referenced
item but not to the reference items that override those modified properties”Such modifications
constitue an object modification on each of the modified items. Additionally, the parent objects
of each of the modified items also experience a container modification. For details, see
subclause 2.2.5 “Object Modification” and subclause 2.2.9 “Container Modification”.

When the ContentDirectory service implementation containsS_multiple objects that refer to the
same content, it is RECOMMENDED that the implementation use reference items for all but
one of those objects. In other words, there should be&)avsingle master object for that content
which is referenced by all of the other objects " for that content. Additionally, it is
RECOMMENDED that all reference items refer diféctly to the master object (that is: the object
that has no @reflD property) rather than referencing another reference item. In other words, a
ContentDirectory service SHOULD NOT daisy<ghain reference items.

2.2.22 CDS feature

The CDS feature exposes extended functionality of a ContentDirectory service
implementation. Each CDS featUre has a normative name, such as “EPG”, and a set of
requirements to realize thé sfeature. These requirements are defined in Annex E, *
(normative)

CDS features.”

2.2.23 Metadata,vs. Foreign Metadata

For each ContentDirectory object there is a set of metadata that describes various
characteristies of the object. This metadata is represented as a set of individual properties
bundled-together in an XML data structure that represents the object. (See subclause 2.2.20,
“property” for more details.) The ContentDirectory service defines a standardized set of
properties that a ContentDirectory service can use to expose the various characteristics of an
object in a predictable way.

Some ContentDirectory service implementations may have access to additional metadata that
can not be exposed via the standard set of metadata properties because there are no
corresponding properties predefined within the ContentDirectory service. However, the
ContentDirectory service does provide a mechanism for an implementation to expose this
foreign metadata so that control points can extract and process it. This mechanism is called
the FOREIGN_METADATA Feature. It is described in detail in subclause 2.6.14, “Foreign
Metadata”, clause B.16, “Foreign Metadata-related Properties” and clause E.4, “Requirements
for the FOREIGN_METADATA feature, Version 1".
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2.2.24 Embedded XML Documents

Object properties are represented as sub-elements of the <container> or <item> element.
Some of these properties MAY contain entire XML documents or XML fragments. In that case,
the DIDL-Lite Document will have XML Documents embedded in it. A complication with
embedded XML Documents is that they possibly have a different XML version and/or
encoding than the document in which they are embedded. However, to ensure that the DIDL-
Lite XML Document used to describe (part of) the ContentDirectory service content is valid in
its entirety, the embedded XML Documents MUST use the same encoding and XML version

as the main XML 1.0 DIDL-Lite XML Document and any <?xml ..> header that may be
present in the original XML Document MUST be discarded before embedding.

2.3 State Variables

Unlike most other services, the ContentDirectory service is primarily action*based. The
service state variables exist primarily to support argument passing in the service actions.
Information is not exposed directly through explicit state variables. Ratherna‘client retrieves
ContentDirectory service information via the return arguments of the actians defined below.
The majority of state variables defined below exist simply to enable the-various actions of this
service.

Reader Note: For a first-time reader, it may be more helpfulcde-read the action definitions
before reading the state variable definitions.

2.3.1 State Variable Overview

Table 2-2 — StateXariables

Variable Name r/O 1) Data Allowed Value Default Eng.
Type Value Units

SearchCapabilities R sty CSV (string)

See subclause 2.3.2
SortCapabilities R string CSV (string)

See subclause 2.3.3
SortExtensionCapabilities ON2) string CSV (string)

J See subclause 2.3.4

SystemUpdatelD R ui4 See subclause 2.3.5
ContainerUpdatelDs (o) string CSV ({string,ui4})

See subclause 2.3.6
ServiceResetToken R string See subclause 2.3.7
LastChange o string LastChange XML

Document

See subclause 2.3.8
TransfedDs o string CSV (ui4)

See subclause 2.3.9
Féatlrelist R string Features XML Document

See subclause 2.3.10
A ARG _TYPE ObjectlD R string See subclause 2.3.11
A_ARG_TYPE Result R string See subclause 2.3.12
A ARG _TYPE SearchCriteria o string See subclause 2.3.13
A ARG _TYPE BrowseFlag R string BrowseMetadata,

BrowseDirectChildren
A ARG _TYPE Filter R string CSV (string)

See subclause 2.3.15
A ARG TYPE SortCriteria R string CSV (string)

See subclause 2.3.16
A ARG _TYPE Index R ui4 See subclause 2.3.17
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Variable Name r/O 1) Data Allowed Value Default Eng.
Type Value Units
A ARG _TYPE Count R ui4 See subclause 2.3.18
A ARG TYPE UpdatelD R ui4 See subclause 2.3.19
A ARG _Type TransferlD [e] ui4 See subclause 2.3.20
A ARG _Type TransferStatus o] string See subclause 2.3.21
A ARG Type TransferLength o] string See subclause 2.3.22
A ARG Type TransferTotal [e] string See subclause 2.3.23
A ARG TYPE TagValuelist (o) string CSV (string)
See subclause 2.3.24
A ARG TYPE URI [e] uri See subclause 2.3.25
A ARG TYPE CDSView (o] ui4 See subclause 2.3.26
A ARG TYPE QueryRequest [e] string See subclause 2.3.27
A ARG TYPE QueryResult (o) string See subclause 2.3.28
A ARG _TYPE FFQCapabilities [e] string See subclause 2.3.29
Non-standard state variables X TBD TBD TBD TBD
implemented by a UPnP vendor go
here

1) R = REQUIRED, O = OPTIONAL, X = Non-standard.

2) REQUIRED if implementation supports sort modifiers other than “t£2d@nd “-".

2.3.2 SearchCapabilities

This state variable contains a CSV list of property~names that can be used in search queries.
Each property name MUST include the standatd namespace prefix for that property, except
for the DIDL-Lite namespace. Properties_iinvthe DIDL-Lite namespace MUST always be
returned without the prefix. See Table>;1-3, “Namespace Definitions” in subclause 1.4,
“Management of XML Namespaces in Standardized DCPs” and AnnexB, *
(normative)

AV Working Committee Properties” for details.

If a ContentDirectory _Service does not implement the Search() action, then the
SearchCapabilities state variable MUST be the empty string (*”). If a ContentDirectory service
implements the TracKing Changes Option then the Search() action is required and Table 2-3
identifies the minimum set of properties and operators on those properties that MUST be
supported for searching.

All propertyynames MUST be fully qualified using the double colon (“::") syntax as defined in
subclause?2.2.20, “property”. For example, “upnp: foreignMetadata: : fmBody: : fmURI”

A wildcard (“*") indicates that the device supports search queries using any property name(s)
supported by this ContentDirectory service implementation.

Note: It is RECOMMENDED that implementations explicitly enumerate all of the properties
that are supported for the Search() action and not use the wildcard (“*") indicator.

When the Tracking Changes Option is supported, the ContentDirectory service is required to
provide certain search capabilities. The following table identifies the required search
capabilities values that MUST be supported when the Track Changes Option is supported.

Table 2-3 — SearchCapabilities requirements for supporting Tracking Changes Option

Value ‘ R/O ‘ Required Operators
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‘@id” R =

“@parentID” R =

“upnp:class” R =, derivedFrom
“upnp:objectUpdatelD” R <, <=,>=, > = I= exists
“upnp:containerUpdatelD” R <, <=,>=, > =, I= exists

2.3.3 SortCapabilities

This state variable is a CSV list of property names that the ContentDirectory service can usé
to sort Search() or Browse() action results. An empty string indicates that the device doesnot
support any kind of sorting. A wildcard (“*") indicates that the device supports sorting usingall
property names supported by the ContentDirectory service. The property names ,returned
MUST include the appropriate namespace prefixes, except for the DIDL-Lite naméspace.
Properties in the DIDL-Lite namespace MUST always be returned without the “prefix. All
property names MUST be fully qualified using the double colon (*::") syntax:as defined in
subclause 2.2.20, “property”. For example, “upnp:foreignMetadata: : fmBody: : fmURI"

2.3.4 SortExtensionCapabhilities

This state variable is a CSV list of sort modifiers that the ContentBirectory service can use to
sort Search() or Browse() results. Table 2-4, “Sort Modifiers®—defines the standard sort
modifiers. Other standard sort modifiers MAY be defined™in future versions of this
specification. Vendors MAY define vendor-specific sort maodifiers.

Modifiers MUST be treated as case-sensitive.

Omitting this state variable is identical to listing, only “+” and “-” modifiers. If modifiers other
than “+” and “-" are supported, this state variable’is REQUIRED.

Table 24— Sort Modifiers

Sort Modifiers Descriptions

+, - The “+” and “-” madifiers indicate that the sort is in ascending or descending order,
respectively, with regard to the value of its associated property. The modifiers “+” and
“-"MUST be supported by any service that supports sorting. Sorting support is
indicated byta non-empty value for the SortCapabilities state variable.

When alContentDirectory service implements the SortExtensionCapabilities state
variable) the values “+” and “-” MUST be included.

TIME+, TIME- Fhe TIME+” and “TIME-" modifiers indicate the sort is in ascending or descending
order, respectively, with regard to only the time part value of the date format property.
For example, sorting on “TIME+dc:date” results in the following response. Either
both of these modifiers MUST be supported or neither of them. If a time zone offset is
included in the property’s value, it MUST be accounted for in the sort results. If no
time zone offset is included, the time value is assumed to be local time.

1. Object D that has “2005-02-10" in dc:date.
2. Object A that has “2004-05-08T10:00:00" in dc:date.
3. Object C that has “2004-05-11T12:00:00" in dc:date.

4. Object B that has “2003-02-12T18:30:00" in dc:date.

As shown above, some objects may not have a value for the time part in the specified
property. In that case, such objects MUST appear before the other sorted results in
ascending order or after in descending order. If no time value is present the
implementation MUST assume that nothing is known about it. This is not equivalent to
a time value of “00:00:00".

Vendor defined Vendors MAY add sort modifiers.

2.3.5 SystemUpdatelD

The SystemUpdatelD state variable is REQUIRED and is modified whenever a change occurs
within the ContentDirectory service hierarchy. A change could be an added or deleted object,
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or a change in the metadata of an object. This does not include changes to state variables of
the service. This variable is evented and the event is moderated at a maximum rate of 5 Hz
(once every 0.2 seconds).

Changing the SystemUpdatelD state variable MUST occur atomically with the action that
triggered the object modification(s). In other words, all of the necessary Object Modification(s)
and their corresponding change(s) of the SystemUpdatelD state variable MUST be completed
before the triggering action returns (for example, the CreateObject() or UpdateObject()

antionc)
aCtomS)~

2.3.5.1 SystemUpdatelD when Supporting the Tracking Changes Option

If the ContentDirectory service implementation supports the Tracking Changes Option,{even
if it does not currently have any objects which expose the upnp:objectUpdatelD or
upnp:containerUpdatelD properties), the SystemUpdatelD state variable contains-a numeric
value that is incremented whenever information within the ContentDirectory service hierarchy
that is visible to a control point changes.

The SystemUpdatelD state variable MUST be incremented by 1 whenever any of the following
occurs:

e An object experiences an Object Modification. Sée) subclause 2.2.5, “Object
Modification” for details.

e A new object is created.

e An existing object is deleted.

The SystemUpdatelD state variable MUST NOTxbe incremented for any reason other than
those listed above.

Additionally, the SystemUpdatelD state; variable MUST be preserved and incremented
according to the above rules during periods while the ContentDirectory service is off-line. See
subclause 2.2.1, “On-line and Off-line Network States”. Although its value will continually
increase (due to persistence), itssmaximum value can accommodate highly dynamic objects.
For example, the SystemUpdatelD state variable can accommodate 10 updates per second,
24 hours a day, 365 days a year for over 13 years or one million (1,000,000) updates every
day for nearly 11 years. In.the unlikely situation where the value of SystemUpdatelD reaches
its maximum (ui4) valugof 4294967295 (2%2-1), the ContentDirectory service implementation
MUST invoke the Serviee Reset Procedure. See subclause 2.3.7, “ServiceResetToken” and
subclause 2.3.7.1, #/Service Reset Procedure” for details.

If the ContentDirectory service cannot meet the above requirements for any reason (such as a
corrupted internal state), then the service MUST invoke the Service Reset Procedure. See
subclause,2.3.7.1, “Service Reset Procedure” for details.

In many cases, multiple properties of the same object can be modified by a single operation
stich as the UpdateObject() action. In these situations, an implementation SHOULD represent
all of these property changes (within the same object) by a single increment (by 1) of the

SystemUpdatelD state variable. However, when multiple objects are modified, the
SystemUpdatelD state variable MUST be incremented at least once for each object that is
modified.

Since part of the LastChange state variable is based on the SystemUpdatelD state variable
(that is: the_updatelD attribute of each event), each increment of the SystemUpdatelD state
variable while the ContentDirectory service is on-line will correspond to a specific LastChange
event. See subclause 2.3.8, “LastChange”. Also, since the upnp:objectUpdatelD property
values are based on the SystemUpdatelD state variable, each object that exposes the
upnp:objectUpdatelD property will have a unique SystemUpdatelD value stored in its
upnp:objectUpdatelD property. See B.15.2, “upnp:objectUpdatelD”. Additionally, each
container object that exposes the upnp:containerUpdatelD property will have a unique
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SystemUpdatelD value stored in its upnp:containerUpdatelD property. However, within a
container object, its upnp:objectUpdatelD and upnp:containerUpdatelD properties MAY have
the same value.

Due to the relationship between the SystemUpdatelD state variable and the
upnp:objectUpdatelD property, the initial value of the SystemUpdatelD state variable MUST
be set to the highest value of all upnp objectUpdatelD properties within the ContentDirectory
serwce implementation.(See B.15.2, “upnp:objectUpdatelD for details) If a ContentDirectory
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any objects within its content hierarchy, then the initial value of the SystemUpdatelD state
variable MUST be zero (“0").

SystemUpdatelD Increment Rules:

In some cases, a single action can trigger changes to multiple objects which -will result in
multiple increments of the SystemUpdatelD state variable (one for each modified object). To
simplify the processing of these changes, the following increment orderingyrules are defined.
Specifically, certain changes must affect the SystemUpdatelD state_ variable before other
changes:

e The creation of a container MUST increment the SystemUpdatelD state variable prior
to increments generated by the creation of any of that container’s descendants.

e The creation of a referenced item MUST increment the'SystemUpdatelD state variable
prior to an increment generated by the creation.0f any reference item(s) that refer to
that specific referenced item. See subclause\2.2.21, “reference, reference item,
referenced item” for details.

e The deletion of a container MUST increment the SystemUpdatelD state variable only
after the increment(s) generated by the-d€letion of all of its descendants.

2.3.5.2 SystemUpdatelD when not Supporting the Tracking Changes Option

If the ContentDirectory service implementation does not support the Tracking Changes
Option, then the actual value of SyStemUpdatelD state variable is unspecified. However,
implementers SHOULD maintain ;the same value for the SystemUpdatelD state variable
through power cycles and any - other disappearance/reappearance of the service on the
network. Control points can-use a change in the value of this variable to determine if there
has been a change in thesContentDirectory service.

Note that the (OPRTIONAL) ContainerUpdatelDs state variable provides more information
about the scope~of’the change, since it takes advantage of the ContainerUpdatelDValue
indicator maintained for each container.

2.3.6 containerUpdatelDs

This<@PTIONAL state variable is an unordered CSV list of ordered pairs. Each pair consists of
acontainer's @id property value and the value of its ContainerUpdatelDValue indicator, in

that order, separated by a comma (“,”). ContainerUpdatelDs is a moderated evented state
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ContainerUpdatelDs. The initial value of ContainerUpdatelDs is the empty string.

Each time a container is modified (see Container Modification in subclause 2.2.9, “Container
Modification”), its ContainerUpdatelDValue indicator changes according to the rules in
subclause 2.2.11, “ContainerUpdatelDValue Indicator” and the ordered pair of that container’s
@id property value and the value of its ContainerUpdatelDValue indicator is concatenated to
the list, maintained in the ContainerUpdatelDs state variable. If that container’'s @id property
value already appears in the ContainerUpdatelDs state variable, the new ordered pair is not
added to the list. Instead, the value of the corresponding ContainerUpdatelDValue indicator
that is already in the ContainerUpdatelDs state variable is replaced by the new value of the
ContainerUpdatelDValue indicator. Consequently, there can be at most one occurrence in the
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ContainerUpdatelDs state variable of an ordered pair with any given @id value. In other
words, the evented value of the ContainerUpdatelDs state variable will never contain multiple
ordered pairs with the same @id value. The ContainerUpdatelDs state variable is not a
history list of container changes. Rather, the evented value will only reflect updates to the
ContainerUpdatelDs state variable that occurried after the last event notification for this state
variable.

The ContamerUpdateIDs state variable MUST NOT be cleared |mmed|ately after it has been
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first new (@id value, ContainerUpdatelDValue indicator value) pair is added to the
ContainerUpdatelDs state variable following a ContainerUpdatelDs event message. (The
reason for this behavior is that if the ContainerUpdatelDs state variable were to be cleared
immediately after eventing, then when the current moderation period ends, the empty list
would be evented (because the ContainerUpdatelDs state variable changed singcg the last
event message). This would falsely indicate a state change in the ContentDirectory service
that did not actually occur.

Example 1: The following table shows a time-ordered sequence), of actions on a
ContentDirectory service implementation that does not support the Tracking Changes Option
for a sequence of container modifications.

Table 2-5 — ContainerUpdatelDs Example

New value @f,ContainerUpdatelDValue

Action @id U Newwvalue of ContainerUpdatelDs

Initialization — — “* (empty)

container modified musicAlbum15 53 “musicAlbum15,53”

container modified photoAlbum28 427 ‘musicAlbum15,53,photoAlbum28,427”

container modified musicAlbum15 54 “musicAlbum15,54,photoAlbum28,427"

container modified musicAlbum11 12 “musicAlbum15,54,photoAlbum28,427,
musicAlbum11,12”

ContainerUpdatelDs is — — Value does not change.

evented

New control point signs — — Value does not change. The special event value

up for events unicast to the new control point includes the full

set of 3 pairs

container modified musicAlbum01 97 Value is first cleared, then set to
“musicAlbum01,97”

Example 2: (*he following table shows a time-ordered sequence of actions on a
ContentDire€tory service implementation that supports the Tracking Changes Option for a
sequence ‘of container modifications. Note that the values of the ContainerUpdatelDValue
indicater,\\now store a sequence of SystemUpdatelD state variable values and are not
independently incremented. This example assumes that the only changes that are happening
are\to the containers of the example so that their ContainerUpdatelDValue indicators are
monotonically increasing.

Table 2-6 — ContainerUpdatelDs Example

Action @id New value of ContainerUpdatelDValue
U New value of ContainerUpdatelDs
Initialization — — “" (empty)
container modified musicAlbum15 53 “musicAlbum15,53”
container modified photoAlbum28 54 “musicAlbum15,53,photoAlbum28,54”
container modified musicAlbum15 55 “musicAlbum15,55,photoAlbum28,54”
container modified musicAlbum11 56 “musicAlbum15,55,photoAlbum28,54,
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musicAlbum11,56”

ContainerUpdatelDs is — — Value does not change.

evented

New control point signs — — Value does not change. The special event value
up for events unicast to the new control point includes the full

set of 3 pairs

container modified musicAlbumO1 57 Value is first cleared, then set to
“musicAlbum01,57”

2.3.7 ServiceResetToken

This REQUIRED state variable contains a non-empty value that MUST be unique over\the
lifetime of this ContentDirectory service implementation and MUST be persisted over qeriods
when the ContentDirectory service is off-line. For example, a ServiceResetToken value can
be used that is initialized to 0 and subsequently incremented whenever the value must be
changed. Alternatively, a sequence of GUIDs can be used.

The specific value of the ServiceResetToken state variable is not important. Rather, it is a
change in the value that is significant. A change in this state variable’ indicates that the
ContentDirectory service implementation can no longer maintain a gonsistent progression of
internal state. When this occurs the implementation MUST _invoke the Service Reset
Procedure and assign a different permanently unique token to-the_ServiceResetToken state
variable. See subclause 2.3.7.1, “Service Reset Procedure” forndetails.

When a change in the value of the ServiceResetToken state variable occurs, control points
can no longer rely on any values that they have cached from the ContentDirectory service.

The value of the ServiceResetToken state variableMUST only be changed upon invocation of
the Service Reset Procedure. This involves removing the ContentDirectory service from the
network. Therefore, control points are recommended to check for a change in value of the
ServiceResetToken state variable when either the control point or the device (re)connects to
the network.

2.3.7.1 Service Reset Procedusre

The Service Reset Procedure'consists of the following steps in sequence:

e The device MUST immediately disconnect from the network by sending a “bye-bye
message as, ‘described in subclause 1.1.3 “Discovery:Advertisement:Device
Unavailable = NOTIFY with ssdp:byebye” of the UPNnP Device Architecture
Specification/|DEVICE].

e The SérviceResetToken state variable MUST be assigned a new never-been-seen-
befote permanently unique token.

o Al upnp:objectUpdatelD properties MUST be reset according to the initialization
requirements defined in B.15.2, “upnp:objectUpdatelD”.

«  All upnp:containerUpdatelD properties MUST be reset according to the initialization
requirements defined in B.15.1, “upnp:containerUpdatelD”.

e All upnp:totalDeletedChildCount properties MUST be reset according to the
initialization requirements defined in B.15.3, "upnp:totalDeletedChildCount”.

e All res@updateCount properties MUST be reset according to the initialization
requirements defined in B.15.4, “res@updateCount”.

e The SystemUpdatelD state variable MUST be set to the highest value of all
upnp:objectUpdatelD properties within the ContentDirectory service.

e The ContentDirectory service implementation MAY create new or re-assign @id
property values to some or all of the objects within the ContentDirectory hierarchy.

e The device may then reconnect to the network.
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2.3.8 LastChange

The LastChange state variable is REQUIRED when the ContentDirectory service
implementation supports the Tracking Changes Option. Otherwise, it is PROHIBITED. It
contains a LastChange XML Document identifying all changes that have occurred since the
last time the LastChange state variable was evented. It is used to event changes that are not
directly related to one of the state variables of the ContentDirectory service; that is: changes
made to the properties of an object. See subclause 2.4, “Eventing and Moderation” for details.
For every type of change that is defined in the XML schema for the LastChange state

variable, an implementation MUST generate an event whenever that type of change occurs;
Additionally, individual events MUST be buffered and delivered in the order that they occurred
with the most recent event corresponding to the last XML element within the LastChange XML
Document that is stored in the LastChange state variable. Refer to subclause 2.3.8.1,
“LastChange Data Format” and the ContentDirectory service Event Schema document [CDS-
EVENT-XSD] for more details.

The LastChange state variable is evented and moderated according to the\GENA eventing
mechanism as defined by the UPnP Device Architecture Specificatioh/)[DEVICE]. When
multiple object modifications occur within the same moderation period-(as”determined by the
implementation), each change MUST be accumulated in the LastChange state variable and
MUST be evented as a single event notification message after the\current moderation period
expires. After the event notification message has been sent to-all/subscribed control points,
the value of the LastChange state variable is reset when an, update to the LastChange state
variable becomes necessary; that is: when the next eventroccurs. The resulting value is a
fresh LastChange XML Document that contains a singlelelement that represents the update
(that is: it contains the first update event following-~the distribution of the previous event
message to all subscribers). Subsequently, additional update elements are added to the
LastChange XML Document until the current modefation period ends and the current value of
the LastChange state variable (i.e. the current, event message) is propagated to all event
subscribers.

The LastChange state variable is NOQ¥ REQUIRED to accumulate changes when the
ContentDirectory service is off-line nor when the ContentDirectory service has no subscribers
for events. When the ContentDirectory service comes on-line, the LastChange state variable
MAY be empty. It is NOT REQUIRED to event changes that had been accumulated but not
evented when the ContentDirettory service last went off-line.

Note: the LastChange ,state variable contains event information about all object changes
within the ContentDirectory hierarchy regardless of whether the objects contain the
upnp:objectUpdatelD of upnp:containerUpdatelD properties.

2.3.8.1 Last€hange Data Format

The optionalXML header <?xml version="1.0" ?> is allowed. The (one and only) root
element;\<xStateEvent>, MUST contain zero or more elements, each of which represents a
changé.'to a specific object. As shown below, three types of elements are defined to indicate
the type of change that occurred on that object: an object creation, modification, or deletion.

The following example shows a generalized "template” for the format of the LastChange state
variable. Additional elements and/or attributes MAY be added to future versions of this
specification. Furthermore, a Brd-party vendor MAY add vendor-defined elements or attributes.
However, by definition, this specification does not define the format or the values for these
3"-party elements. In order to eliminate element or attribute naming conflicts, the name of any
vendor-defined element or attribute MUST follow the rules set forth in subclause 1.5, “Vendor-
defined Extensions”. All control points should gracefully ignore any element or attribute that it
does not understand.

Note: The content of this state variable (that is: the LastChange XML Document) MUST be
properly escaped before it is sent to an event subscriber via GENA. See subclause 2.4 -
Character Data and Markup in [XML] for more details.
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The following example shows fields that need to be filled out by individual implementations in
the vendor character style.

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

<StateEvent

xmIns=""urn:schemas-upnp-org:av:cds-event"
xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"*
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xsi:schemalLocation=""

urn-schemas-—upnp-org-av-cds-event

http://www.upnp.org/schemas/av/cds-events.xsd"> N
<objAdd N

objID="object ID (@id property) of the added object™ (]/Q
updatelD="Resulting value of the SystemUpdatelD state variable" i
objParentID="object ID (@Qid property) of the new object’s parent" q/
objClass="class of the object(upnp:class property)" b(
stUpdate=""subtree update flag"/> N

\/
<objMod "bb‘
objID="object ID (@id property) of the modified object™
updatelD="Resulting value of the SystemUpdatelD state variab@;

stUpdate=""subtree update flag'"/> O
N4

<objDel O
objID="object ID (@id property) of the deleted objec
updatelD="Resulting value of the SystemUpdatelD s t&/ariable"
stUpdate=""subtree update flag"/> << @)

<stDone Q

objID="object ID (@id property) of the suthe root container"
updatelD="Resulting value of the SystemUpc&telD state variable"/>
</StateEvent> N

<xml>
OPTIONAL. Case sensitive.

<StateEvent>
REQUIRED. MUST include a namespace declaration for the ContentDirectory service Event Schema
(“urn:schemas-upnp-org:av:cds-event”).\MUST include zero or more of the following elements. This namespace defines
the following elements and attributeS:

<objAdd>
OPTIONAL. Indicates that an object was added to the ContentDirectory service within the most recent event
moderation period. See subclause 2.4, “Eventing and Moderation” for details on the event moderation period.
MUST appear-once for each object added. The contents of this element MUST be the empty string. However,
future versions of this specification may define specific values for this element. Consequently, control points
must-be ‘prepared to gracefully ignore any element contents or element attributes that it does not understand.
Contains all of the following attributes:

objID
REQUIRED. xsd:string, Contains the @id property of the object that was added.

updatelD
REQUIRED. xsd:unsignedint, Contains the value of the SystemUpdatelD state variable that resulted

when the object was added.

stUpdate
REQUIRED. xsd:boolean, Indicates whether or not the object was added as part of a subtree update
operation. A value of “1” (one) indicates that the object was added as part of a subtree update
operation. A value of “0” (zero) indicates that the object WAS NOT added as part of a subtree update
operation but rather it was added as an individual object addition. See subclause 2.2.15, “Subtree
Updates” for detalils.

objParentlID
REQUIRED. xsd:string, Contains the @id property of the parent container to which this object was
added. This information may be useful for control points to determine if this new object is of interest.
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objClass
REQUIRED. xsd:string, Contains the value of the upnp:class property of the object was added. This
information may be useful for control points to determine if this new object is of interest.

<objMod>
OPTIONAL. Indicates that an existing object was modified within the most recent event moderation period. See
subclause 2.4, “Eventing and Moderation” for details on the event moderation period. MUST appear once for
each object that was modified. The contents of this element MUST be the empty string. However, future versions
of this specification may define specific values for this element. Consequently, control points must be prepared to
gracefully ignore any element contents or element attributes that it does not understand. Contains all of the

fottowimgattributes:

objID
REQUIRED. xsd:string, Contains the @id property of the object that was modified.

updatelD
REQUIRED. xsd:unsignedint, Contains the value of the SystemUpdatelD state variable that resulted
when the object was modified

stUpdate
REQUIRED. xsd:boolean, Indicates whether or not the object was modified ‘as part of a subtree update
operation. A value of “1” (one) indicates that the object was modified/as part of a subtree update
operation. A value of “0” (zero) indicates that the object WAS NOJ” modified as part of a subtree
update operation but rather it was modified as an individual objeCt modification. See subclause 2.2.15,
“Subtree Updates” for details.

<objDel>
OPTIONAL. Indicates that an object was deleted from the ConténtDirectory service within the most recent event
moderation period. See subclause 2.4, “Eventing and Moderation” for details on the event moderation period.
MUST appear once for each object deleted. The contents<of this element MUST be the empty string. However,
future versions of this specification may define specific\values for this element. Consequently, control points
must be prepared to gracefully ignore any element«Centents or element attributes that it does not understand.
Contains all of the following attributes:

objID
REQUIRED. xsd:string, ContainS'the @id property of the object that was deleted.

updatelD
REQUIRED. xsd:unsignedint, Contains the value of the SystemUpdatelD state variable that resulted
when the object\was deleted.

stUpdate
REQUIRED. xsd:boolean, Indicates whether or not the object was deleted as part of a subtree update
operation. A value of “1” (one) indicates that the object was deleted as part of a subtree update
operation. A value of “0” (zero) indicates that the object WAS NOT deleted as part of a subtree update
operation but rather it was deleted as an individual object deletion. See subclause 2.2.15, “Subtree
Updates” for details.

<stbone>
OPTIONAL. Indicates that a sub-tree update operation has completed within the most recent event moderation
period. See subclause 2.4, “Eventing and Moderation” and subclause 2.2.15, “Subtree Updates” for details on
the event moderation period and subtree update operations. MUST appear once for each completed subtree
update operation. The contents of this element MUST be the empty string. However, future versions of this
specification may define specific values for this element. Consequently, control points must be prepared to
gracefully ignore any element contents or element attributes that it does not understand. Contains all of the

PINTI H il o
TOTOWhgattoutesS:

objID
REQUIRED. xsd:string, Contains the value of the @id property of the container object that represents
the root of the updated subtree.

updatelD
REQUIRED. xsd:unsignedint, Contains the value of the SystemUpdatelD state variable when the
subtree update operation completed.

Note: Additional elements or attributes may also be present, for example, defined by
individual vendors or future versions of the ContentDirectory service specification.
Consequently, a control point must gracefully ignore any additional elements or attributes
that it does not understand.



https://standardsiso.com/api/?name=ddf5fb9e0c51fc305b5274c7a9b2ec87

29341-14-12 © ISO/IEC:2011(E) — 47 —

2.3.8.2 Event Ordering Rules

Events in the LastChange XML Document MUST be ordered according to increasing numeric
values of their updatelD attributes.

In some cases, a single action can trigger changes to multiple objects which will result in
multiple events (one for each modified object. To simplify the processing of those events, the
following event ordering rules are defined. Specifically, certain events MUST be added to the
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and Moderation”) before other related events.

e An <objAdd> event corresponding to the creation of a container MUST precede all
<objAdd> event(s) corresponding to the creation of any of that container’s
descendants.

e An <objAdd> event corresponding to the creation of a referenced item MUST precede
all <objAdd> event(s) corresponding to the creation of any reference,item(s) that refer
to that specific referenced item. See subclause 2.2.21, “referencCe;’ reference item,
referenced item” for details.

e An <objDel> event corresponding to the deletion of a container MUST NOT precede
any <objDel> event(s) corresponding to the deletion of any\of its descendants.

Example:

<?xml version="1.0" encoding="UTF-8"?>
<StateEvent
xmIns=""urn:schemas-upnp-org:av:cds-event"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema- instance"
xsi:schemalLocation=""urn:schemas-upnp-org:av=-cds-event
http://www.upnp.org/schemas/av/cds-eventixsd">
<objAdd objID="s002" updatelD="213" objParentlD=""s001"
objClass="object.container.album” .stUpdate="1"/>
<objMod objID="s001" updatelD=""214» stUpdate="1"/>
<objAdd objID="s003" updatelD="215" objParentlD=""s001"
objClass="object.item.audiobltem” stUpdate="0"/>
<objAdd objID="s004" updatelD="216" objParentlD="'s002"
objClass="object.item.audioltem” stUpdate="1"/>
<objDel objID="s003" updatelD="217" stUpdate="0"/>
<objMod objID="s001" updatelD=""218" stUpdate="0"/>
<objMod objID="s004* . \updatelD=""219" stUpdate="1"/>
<stDone objID="s001" updatelD="219"/>
</StateEvent>

2.3.9 TransferdbDs

This statecvariable is a CSV list of type A ARG TYPE TransferID. It is evented to notify
clients wihen file transfers initiated by ImportResource() or ExportResource() started or
finished.)When a file transfer starts, its transfer ID is added to the TransferIDs list. When the
transfer ends, its ID is removed from the TransferIDs list.

This state variable is used for eventing only

2.3.10 FeatureList

This state variable enumerates the CDS features supported by this ContentDirectory service.
The value is a valid Features XML Document, according to [AVS-XSD]:

e The root element of the document is <Features>. It contains zero or more child
Feature elements, each of which represents one ContentDirectory service feature
that is supported in this implementation.

e A <Feature> element MUST have a version attribute.
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e A <Feature> element MAY have other attributes defined per each feature.

e See the schema in [AVS-XSD] for more details on the structure.

Example (this string must be escaped when transmitted in a SOAP response message):

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

<Features

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

Xsi :schemalLocation=""
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd">
<Feature name=""BOOKMARK' version=""1"">
<objectlIDs>bookmarkl</objectlDs>
</Feature>
<Feature name="EPG" version="1">
<objectlIDs>epgl,epg2</objectlDs>
</Feature>
</Features>

2.3.11 A ARG TYPE ObjectID

This state variable is introduced to provide type information faor)the ObjectlD argument in
various actions. The ObjectID argument uniquely identifies.individual objects within the
ContentDirectory service.

2.3.12 A ARG TYPE Result

This state variable is introduced to provide type information for the Result argument in various
actions. The structure of the Result argument is,a DIDL-Lite XML Document:

e Optional XML declaration <?xml version="1.0" ?>

e <DIDL-Lite> is the root element

e <container> is the element representing objects of class container and all its
derived classes.

e <item> is the elementrepresenting objects of class item and all its derived classes.

e Elements in the Dublin Core (dc) and UPnP (upnp) namespaces represent object
metadata.

e See the DIBL-tite schema [DIDL-LITE-XSD] for more details on the structure. The
available .~ properties and their names are described in AnnexB, “
(normative)

AV<Working Committee Properties”.

Note_that since the value of Result is XML, it needs to be escaped (using the normal XML
rules:> [XML] subclause 2.4 Character Data and Markup) before embedding in a SOAP
response message. In addition, when a value of type A_ ARG _TYPE Result is employed in a
CSV _list, commas (“,") that appear within XML CDATA MUST be escaped as “\\". See

subclause 1.2.2, “Strings Embedded in Other Strings”

2.3.13 A ARG TYPE SearchCriteria

This state variable is introduced to provide type information for the SearchCriteria argument in
the Search() action. The SearchCriteria argument provides one or more search criteria to be
used for querying the ContentDirectory service. All property names MUST be fully qualified
using the double colon (“::”) syntax as defined in subclause 2.2.20, “property”. For example,
“upnp:foreignMetadata: : fmBody: : fmURI".
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Each property name MUST include the standard namespace prefix for that property, except
for the DIDL-Lite namespace. Properties in the DIDL-Lite namespace MUST always be

returned without the prefix.

2.3.13.1

SearchCriteria String Syntax

SearchCriteria string syntax is described here formally using EBNF as described in subclause
1.2.3, "Extended Backus-Naur Form”.

searchCrit = searchExp|asterisk
searchExp = relExp]|
searchExp wChar+ logOp wChar+ searchExp]
(" wChar* searchExp wChar* *)*
logOp = "and"|"or"
relExp = property wChar+ binOp wChar+ quotedVal |
property wChar+ existsOp wChar+ boolVval
binOp = relOp|stringOp
relop = I=III!:III<III<=III>III>:I
stringOp = “"contains”]"doesNotContain”|“derivedfrom*
existsOp = T"exists”
boolVval = “true”|"false”
quotedVval = dQuote escapedQuote dQuote
wChar = space|hTab]lineFeed]vTab]formFeed]return
property = (* property name as defined in~subclause 2.2.20 *)
escapedQuote = (* double-quote escaped string as defined in subclause
1.2.2 %)
hTab = (* UTF-8 code 0x09, horizontal tab character *)
lineFeed = (* UTF-8 code Ox0A, Mline feed character *)
vTab = (* UTF-8 code 0xO0B,<vertical tab character *)
formFeed = (* UTF-8 code 0OxOC,\ form feed character *)
return = (* UTF-8 code OxQD; carriage return character *)
space = = -F
(* UTF-8 code\0x20, space character *)
dQuote = -
(* UTF-8 (eode 0x22, double quote character *)
asterisk E
(* UTF+8 code 0x2A, asterisk character *)
2.3.13.2 SearchCriteria String Semantics and Examples

Operator precedence

Precedence, highest to lowest, is:

dQuote
C )

bin0p;’ existsOp

and
or

Examples:

“sl and s2 or s3 or s4 and s5”
is equivalent to:

((ST and s2) or s3) or (54 and SH)
Likewise,

“sl and s2 or (s3 or s4) and s5”

is equivalent to:

“(sl and s2) or ((s3 or s4) and sb5)”

Return all. The special value “*” means find everything, or return all objects that exist

beneath the selected starting container.

Property existence testing. Property existence is queried for by using the exists
operator. Strictly speaking, exists could be a unary operator. This SearchCriteria
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syntax makes it a binary operator to simplify search string parsing — there are no unary
operators. The string “actor exists true” is true for every object that has at least
one occurrence of the actor property. It is false for any object that has no actor
property. Similarly, the string “actor exists false” is false for every object that has
at least one occurrence of the actor property. It is true for any object that has no actor
property.

e Property omission. Any property value query (as distinct from an existence query)
applied to an object that does not have that property evaluates to false.

e Class derivation testing. Existence of objects whose class is derived from some basé
class specification is queried for by using the derivedfrom operator. For example:

e ‘“upnp:class derivedfrom "object.item"” is true for all objectsrwhose
class is object.item, or whose class name begins with object.item.

e Numeric comparisons. When the operator in a relExp is a relOp, and both the
escapedQuote value and the actual property value are sequences of decimal digits or
sequences of decimal digits preceded by either a “+” or “-" sign (that-s: integers), the
comparison is done numerically. For all other combinations of operators and property
values, the comparison is done by treating both values as™ strings, converting a
numeric value to its string representation in _.decimal if necessary.
Note: The ContentDirectory service is not expected to reeegnize any kind of numeric
data other than decimal integers, composed only of decimal digits with the optional
leading sign.

e String comparisons. All operators when applied~to strings use case-insensitive
comparisons.

2.3.14 A ARG TYPE BrowseFlag

This state variable is introduced to provide typerinformation for the BrowseFlag argument in
the Browse() action. A BrowseFlag argument specifies a browse option to be used for
browsing the ContentDirectory service. Valid*values are:

BrowseMetadata - this indicates that_the properties of the object specified by the ObjectID
argument will be returned in the Result argument.

BrowseDirectChildren - this indicates that first level objects under the object specified by the
ObjectID argument will bereturned in the Result argument, as well as the metadata of all
objects specified.

2.3.15 A ARG_-IKYPE Filter

This state vatiable is introduced to provide type information for the Filter argument in the
Browse() amd/Search() actions. The comma-separated list of property specifiers indicates
which metadata properties are to be returned in the Result of the Browse() or Search()
actions. Each property name MUST include the standard namespace prefix for that property,
except for the DIDL-Lite namespace. Properties in the DIDL-Lite namespace MUST always be
returned without the prefix. All property names MUST be fully qualified using the double colon
(") syntax as defined in subclause 2.2.20, “property”. For example,

“upnp:foreignMetadata: : fmBody: : fmURI".

The Filter argument allows control points to control the complexity of the object metadata
properties that are returned within the DIDL-Lite Result argument of the Browse() and
Search() actions. Properties REQUIRED by the DIDL-Lite schema are always returned in the
Result output argument. The Filter argument allows a control point to specify additional
properties, not REQUIRED by the DIDL-Lite schema to be returned in Result. Compliant
ContentDirectory service implementations do not return optional properties unless they are
explicitly requested in the Filter input argument.
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Both independent and dependent properties MAY be included in the comma-separated Filter
argument. If the Filter argument is equal to “*”, all supported properties, both REQUIRED and
OPTIONAL, from all namespaces are returned.

A compliant ContentDirectory service implementation MUST also ignore optional properties
requested in the Filter input argument, which are not actually present in the matching objects.
For example, a Browse() Filter input argument of the form “dc:creator” is successful and
returns a DIDL-Lite Result value that complies with the other Browse() input arguments, even

In all cases, a compliant ContentDirectory service implementation MUST always respond-to
Search() and Browse() requests with the smallest, valid DIDL-Lite XML Documentyin”“the
Result argument that satisfies the Filter input argument. In some cases, a ContentDirectory
service MUST add properties that are not specified in the Filter argument so that the resulting
DIDL-Lite XML Document is valid. If the XML document can not be made valid by-adding other
properties, the offending properties in the Filter argument MUST be_lignored by the
ContentDirectory service.

Example 1: The Filter argument in a Search() action is specified as, “res@size”, indicating
that the optional res@size property, if present, MUST be returnied in the results of the

Search().

Request:
Search(*'0", "dc:title contains "tenderness'', "res@size", 0, 1, ")

The ContentDirectory service responds with the smallest, valid DIDL-Lite XML Document in
the Result argument that satisfies the Filter argument, as follows:

Response:
Search(""
<?xml version="1.0" encoding="UTF-8"7?>
<DIDL-Lite
xmlIns:dc="http://purl._org/dc/elements/1.1/"
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmIns:upnp=""urn:schemas-upnp-o0¥rg:metadata-1-0/upnp/*
xmIns:xsi="http://www.w3.0krg/Z2001/XMLSchema-instance"
Xxsi:schemalLocation=""
urn:schemas-upnp-org:imetadata-1-0/DIDL-Lite/
http://www._upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp=arg:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp .xsd">
<item id="18"(parentlD="13" restricted="0">
<dc:title>Try a little tenderness</dc:title>
<upnp:chass>object.item_audioltem.musicTrack</upnp:class>
<res{protocol Info="http-get:*:audio/mpeg:*" size="3558000">
http://168.192.1.1/audiol97 .mp3
</res>
</item>
</DiDL-Lite>", 1, 1, 2345)

By the same token, individual properties NOT specified in the comma-separated Filter list that
are REQUIRED for a valid DIDL-Lite Result are automatically included. In Example 1, since
dc:title and upnp:class are REQUIRED properties for both item and container objects, the
dc:title and upnp:class elements are automatically included in all item and container objects in
the Result. The REQUIRED res@protocolinfo property is also automatically included in the
Result. (Note that the REQUIRED inclusion of the dependent res@protocolinfo property
forces the inclusion of its associated independent res property.)

Example 2: The Filter argument in a Search() action is specified as
"upnp:longDescription,dc:creator", indicating that the optional upnp:longDescription
and dc:creator properties MUST be included in the DIDL-Lite Result returned for each object.
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Request:
Search(*'0", "dc:title contains 'tenderness'",
"upnp: longDescription,dc:creator™, 0, 1, ")

The ContentDirectory service responds with the smallest, valid DIDL-Lite XML Document that
satisfies the other Search() arguments and the specified Filter argument, as follows:

Response:
Search("

7Xmiversion="1-0"—encoding="0TF=8"7>
<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">
<dc:title>Try a little tenderness</dc:title>
<upnp:class>object. item_audioltem.musicTrack</upnp:class>
<upnp: longDescription>
This song is considered to be the finest R&amp;B)tune ever
</upnp: longDescription>
<dc:creator>0tis Redding</dc:creator>
</item>
</DIDL-Lite>", 1, 1, 2345)

2.3.16 A ARG TYPE SortCriteria

This state variable is introduced to provide type information for the SortCriteria argument in
the Browse() and Search() actions. A_ ARGXTYPE SortCriteria is a possibly empty CSV list of
property names, each of which MUST b€’ prefixed by a sort modifier. Each property name
MUST include the standard namespace prefix for that property, except for the DIDL-Lite
namespace. Properties in the DIDL:Lite namespace MUST always be returned without the
prefix. All property names MUST,be fully qualified using the double colon (“::") syntax as
defined in subclause 2.2.20, “property”. For example,
“upnp:foreignMetadata::fmBody: : fmURI".

Sort modifiers indicate—“whether the prefixed property is to be sorted in ascending or
descending order.They may also indicate that the sort process should use some special
interpretation of¢the” property’s value. See subclause 2.3.4 “SortExtensionCapabilities” for
detailed information about sort modifiers. Properties appear in the list in order of descending
sort priority.<For' example, a value of

“+upnp:aktist,-dc:date,+dc:title”

would sort first by artist in ascending order, then within each artist by date in descending

aotder (mnct recent firef) and fin::ll\]/ hy title in ncr\nnding order

When a device receives a SortCriteria argument using unsupported sort modifiers, it MUST
return with error code 709, “Unsupported or invalid sort criteria”.

When a SortCriteria argument contains property names of optional and/or multi-valued or CSV
list 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.
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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:

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.

Depending on the property, the sort operation uses the semantics of the property, rather than
the alphabetical order of the values of that property. Note that alphabetical sorting.’should not
be based on Unicode character values but rather based on localized lexical conventions. For

example, the “0” character in German sorts between “n” and “p” characters whereas in
Swedish, it sorts after “z”. See [UNICODE COLLATION].

When an empty string is specified, then the order is device dependent. Additionally, this
device dependent ordering MUST remain constant unless the/SystemUpdatelD value has
changed since the last action invocation. In other words, any_two objects that appear in a
Result argument MUST always appear in the same relative order as long as the
SystemUpdatelD value did not change.

Note that only properties available in SortCapabilities‘ean be sorted on.

2.3.17 A ARG TYPE Index

This state variable is introduced to provide type information for the Index argument in various
actions. Index arguments specify an offset into an arbitrary list of objects. A value of 0
represents the first object in the list.

2.3.18 A ARG TYPE Count

This state variable is introduced to provide type information for the Count argument in various
actions. Count arguments Specify an ordinal number of arbitrary objects.

2.3.19 A ARG TYPE UpdatelD

This state variabl€is introduced to provide type information for the UpdatelD output argument
in various actiens, such as the Browse() and Search() actions. The returned value will always
be a SystemUpdatelD state variable value and therefore the A_. ARG TYPE UpdatelD type
definitionyyas  identical to the SystemUpdatelD type. (ui4). (see subclause 2.3.5,
“SystefalUpdatelD”)

23,20 A ARG TYPE TransferlD

This state variable is introduced to provide type information for the TransferID argument in
various actions. The TransferID argument uniquely identifies individual file transfers initiated
by the ImportResource() or the ExportResource() action of the ContentDirectory service. The
TransferID is a unique value assigned by the device.

2.3.21 A ARG TYPE TransferStatus

This state variable is introduced to provide type information for the TransferStatus argument
in various actions. This variable MAY assume one of the enumerated values:
“IN PROGRESS", “STOPPED”, “ERROR", or “COMPLETED?", indicating the status of a file
transfer.
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2.3.22 A ARG TYPE TransferLength

This state variable is introduced to provide type information for the TransferLength argument
in various actions. Its data type is string, representing a numerical value that MAY exceed 32
bits in size.

2.3.23 A ARG TYPE TransferTotal

This state variable is introduced to provide type information for the TransferTotal argument in

various actions. Its data type is string, representing a numerical value that MAY exceed 32
bits in size.

2.3.24 A ARG TYPE TagValuelList

This state variable is introduced to provide type information for the CurrentTagValue and
NewTagValue arguments in the UpdateObject() action. It is a CSV list of DIDL-Lite XML
fragments. Each fragment is either an empty placeholder or a well-formed XML element. Note
that commas (“,”) that appear within XML CDATA in the fragments MUSTbe)escaped (as “\,").
See subclause 1.3.1, “Comma Separated Value (CSV) Lists”.

2.3.25 A ARG TYPE URI

This state variable is introduced to provide type information¢forthe URI argument in various
actions. URI IN or OUT arguments in ContentDirectory,s€ivice actions MUST be properly
escaped URIs as described in [RFC 2396]. In addition, URI arguments MUST be escaped
according to the requirements of RFC1738 (http://wwwhietf.org/rfc/rfc1738.txt).

2.3.26 A ARG TYPE CDSView

The state variable is introduced to provide*type information for the CDSView argument in
various actions, such as the FreeFormQuery() action. The data type is ui4 and allowed values
are:

e “0": DIDL-Lite View.

e All other values are reserved for future extensions.

2.3.27 A ARG TYPE QueryRequest

The state variable is introduced to provide type information for the QueryRequest argument in
various actions, such‘as the FreeFormQuery() action. The data type is string and contains an
XML-formatted document that MUST comply with the W3C XQuery 1.0 language
recommendation-See [XQUERY10]. In addition, the remainder of this subclause describes
additional rules-that MUST be followed when constructing XQuery requests.

The namegspaces used in the QueryRequest argument MUST be part of the ones supported by
the <implementation, as is indicated by the FFQCapabilities argument of the

GetkPreeFormQueryCapabilities() action (see subclause 2.5.20,
“GetFreeFormQueryCapabilities()”). All other namespaces (even when present in the CDS
view —MUST-NOT beused-in-thisargument

The properties used in the QueryRequest argument MUST be the ones supported by the
implementation, as is indicated by the FFQCapabilities argument of the
GetFreeFormQueryCapabilities() action (see subclause 2.5.20,
“GetFreeFormQueryCapabilities()”).All other property names MUST NOT be used in this
argument. The content of each <propertyName> element (see subclause 2.3.29,
“A ARG TYPE FFQCapabilities”), when used, MUST be used in the QueryRequest
argument as follows:

e Property names that do not contain the “@" symbol (i.e. do not appear as attributes in
the DIDL-Lite view) can be used as is (i.e. including the entire path of the property
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name, for example: “didl-lite:item/dc:title”, “didl-
lite:item/upnp:foreignMetadata/upnp:fmBody/upnp:fmURI”). Alternatively, some
components of the path may be left out and replaced by double slashes (“//"), for
example: “/lupnp:fmURI". The double slashes (“//") symbol is defined by XQuery and
indicates that the specified property may appear anywhere in the DIDL-Lite document.
The property name itself (the last component of the path) MUST be present as this is
the property supported by the implementation.

e Property names containing the “@” symbol can be used with or without their path

prefix, as tong as e COMeEXt T WICIT tTiS Property 1S USed 1S property defimed m the
XQuery request. For example, assume that the GetFreeFormQueryCapabilities() actign
returned “didl-lite:item/@id” in one of the <propertyName> elements but\not

“didl-lite:container/@id". In this case, a valid use of the @id property” is:
//didl-lite:item[@id = "Some item ID"]

Oon the other hand, an invalid use of the @id property is:
//didl-lite:container[@id = "'Some container 1D"]

since @id is incorrectly used in the context of a container, which was_net supported by
the implementation, as indicated by the absence of the “didl-lite¢eontainer/@id” in
a <propertyName> element.

Example: This request example creates a DIDL-Lite XML Document/that contains all items
whose class is “object.item.audioltem” but only those within a container named “Album 1”.

<DIDL-Lite
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmIns:didl-lite=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/"
xmIns:dc="http://purl_org/dc/elements/1.1/">
{
for $object in //didl-lite:item[upnp:class™= "object.item.audioltem"]
let $containerld := $object/@parentlD
where
//7didl-lite:container[@id=$containerld and dc:title="Album 1]
return $object

b
</DIDL-Lite>

Note that since the QueryRequest argument contains an XML document it MUST be properly
escaped (using the normal XML rules: subclause 2.4 Character Data and Markup) when
transmitted in a SOAP_message.

2.3.28 A ARG AINYPE QueryResult

This state variable is introduced to provide type information for the QueryResult argument in
various actions, such as the FreeFormQuery() action. Contrary to the structure of the Result
output argument of the Browse() and Search() actions, the structure of the QueryResult
argument is defined by the XQuery request. Depending on the XQuery XML Document,
specified in the QueryRequest argument, it may contain a valid XML Document, or any other
text ‘output.

Note that since the value of the QueryResult argument may contain XML nodes, it MUST be
properly escaped (using the normal XML rules: subclause 2.4 Character Data and Markup)
when transmitted in a SOAP message.

2.3.29 A ARG TYPE FFQCapabilities

This state variable is introduced to provide type information for the FFQCapabilities argument
in various actions, such as the GetFreeFormQueryCapabilities() action. The structure of the
FFQCapabilities argument is a FFQCapabilities XML Document. The optional XML header
<?xml  version="1.0" ?> is allowed. The (one and only) root element is
<Capabilities>, which MUST contain exactly one <namespaceList> element and exactly
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one <propertyList> element. <namespacelList> contains a flat list of
<namespaceName> elements. <propertyList> contains a flat list of <propertyName>
elements. There are no specific ordering requirements on the occurrence of the
<namespacelList> and <propertyList> elements. See the FFQCapabilities schema [AVS-
XSD] for details.

The following example shows a generalized “template” for the format of the EEQCapabilities
XML Document. The example shows fields that need to be filled out by individual

mprementations 1 the venaor character style.

<?xml version="1.0" encoding="UTF-8"?>
<Capabilities
xmIns=""urn:schemas-upnp-org:av:avs"
xmlns:xsi="http://www._.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd">
<namespaceList>
<namespaceName>
Name of a namespace supported by this implementation
</namespaceName>
<namespaceName>
Name of a namespace supported by this implementation
</namespaceName>
</namespaceList>
<propertyList>
<propertyName>
Name of a property supported by this unplementation
</propertyName>
<propertyName>
Name of a property supported by this implementation
</propertyName>
</propertylList>
</Capabilities>

<xml>
OPTIONAL. Case sensitive.

<Capabilities>
REQUIRED. MUST include~asnamespace declaration for the ContentDirectory service Common Datastructures Schema
(“urn:schemas-upnp-org:aviavs”). MUST include exactly one instance of each of the following elements (in no specific

order):
<namespacelist>
REQUIRED. MUST appear exactly once. The contents of this element MUST contain one or more of the
following elements:
<namespaceName>
REQUIRED. xsd:string. Identifies the name of a particular namespace (including its corresponding
prefix) that may be used within the QueryRequest argument of the FreeFormQuery() action. The
format of this element is:
prefixs"="<namespace name>
where
<prefix> MUST be either one of the namespace prefixes defined in Table 1-4, “Schema-
related Information”, or a vendor-defined namespace prefix.
<namespace name> is the name of the namespace without the double quotes (*) that
normally appear in an “xImns” declaration.
Example: upnp=urn:schemas-upnp-org:metadata-1-0/upnp/
<propertyList>

REQUIRED. MUST appear exactly once. The contents of his element MUST contain one or more of the
following elements:



https://standardsiso.com/api/?name=ddf5fb9e0c51fc305b5274c7a9b2ec87

29341-14-12 © ISO/IEC:2011(E) — 57 —

<propertyName>

REQUIRED. xsd:string. Identifies the name of a particular property that may be used within the
QueryRequest argument of the FreeFormQuery() action. The property name MUST be fully qualified
using the XQuery path expressions syntax [XQUERY10], using the slash (/") symbol to separate
different components in nested properties and dependent properties (see subclause 2.2.20,
“property”). Each component in the path may consist of the name of an XML element (in case of
independent properties) or attribute (in case of dependent properties) in the DIDL-Lite view of the
ContentDirectory service (subclause 2.2.19.1, “DIDL-Lite View"). Element names MUST include their
appropriate namespace prefixes. Attribute names MUST be preceded by the “@” symbol.

Examples:

“didl-lite:item/dc:title”, “didl-lite:item/upnp:artist”.

“didl-lite:item/upnp:foreignMetadata/upnp:fmBody/upnp:fmURI", “didl-
lite:item/upnp:foreignMetadata/upnp:fmBody/upnp:fmEmbeddedXML/tva:TVAMain/tva:Progr
amDescription/tva:ProgramLocationTable/tva:ScheduleEvent/tva:PublishedStartTime":
“didl-lite:item/@id”, “didI-lite:container/@parentID”.

How the property names listed in the <propertyName> elements can be used in the FreeFormQuery()
action is described in subclause 2.3.27, “A_ARG TYPE QueryRequest”.

Note that since the value of FFEQCapabilities is XML, it needs to be properly escaped (using
the normal XML rules: [XML] subclause 2.4 Character Data and Markup) before embedding in
a SOAP response message.

Example:

<?xml version="1.0" encoding="UTF-8"?>
<Capabilities xmlns="urn:schemas-upnp-org:av:avs"
xmIns:xsi=http://www.w3.0rg/2001/XMLSchema-instance
Xxsi:schemaLocation="urn:schemas-upnp-org:av:avs
http://www_upnp.org/schemas/av/avs.xsd">
<namespaceList>
<namespaceName>
dc=http://purl_org/dc/elements/l.1/
</namespaceName>
<namespaceName>
upnp=urn:schemas-upnp-org:smetadata-1-0/upnp/
</namespaceName>
<namespaceName>
didl-lite=urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
</namespaceName>
</namespaceList>
<propertyList>
<propertyName>drdi-lite:item/dc:title</propertyName>
<propertyName>didl-lite:item/upnp:class</propertyName>
<propertyName>didl-lite:item/upnp:genre</propertyName>
<propertyName>didl-lite:item/upnp:album</propertyName>
<propertyName>didl-lite:item/upnp:artist</propertyName>
<propertyName>
didl-lite:item/upnp:foreignMetadata/upnp:fmBody/upnp:fmURI
<J/propertyName>
<propertyName>didl-lite:item/@id</propertyName>
<propertyName>didl-lite:container/@parentlD</propertyName>
</propertyList>
g/Capabilities>

2.4  Eventing and Moderation

Table 2-7 — Event moderation

Variable Name Evented Moderated Max Event Logical Min Delta per
Event Rate @ Combination Event b
TransferlDs YES NO
A ARG _TYPE_ObjectID NO NO
A ARG TYPE Result NO NO
A_ARG_TYPE_ SearchCriteria NO NO
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Variable Name Evented Moderated Max Event Logical Min Delta per
Event Rate @ Combination Event b
A ARG _TYPE SortCriteria NO NO
A ARG _TYPE UpdatelD NO NO
A ARG TYPE BrowseFlag NO NO
A_ARG_TYPE_Filter NO NO
A ARG TYPE Index NO NO
A ARG _TYPE_ Count NO NO
A_ARG_Type TransferlD NO NO
A ARG _Type TransferStatus NO NO
A ARG Type TransferLength NO NO
A ARG Type TransferTotal NO NO
A ARG TYPE TagValuelist NO NO
A ARG TYPE URI NO NO
A ARG TYPE CDSView NO NO
A_ARG_TYPE QueryReguest NO NO
A ARG TYPE QueryResult NO NO
A ARG TYPE FFQCapabilities NO NO
SearchCapabilities NO NO
SortCapabilities NO NO
SortExtensionCapabilities NO NO
Featurelist NO NO
SystemUpdatelD YES YES 0.2 seconds
ContainerUpdatelDs YES YES 0.2 seconds
ServiceResetToken NO NO
LastChange YES YES 0.2 seconds
Non-standard state variables TBD TBD TBD TBD TBD
implemented by a UPnP vendor
go here

a Determined by N, where Rate = (Event)/(N seconds).

b (N) * (allowedValueRange Step)

2.5 Actions

The following-tables and subclauses define the various ContentDirectory service actions.

Except where noted, if an invoked action returns an error, the state of the device will be
unaffected.

Fabte 2-8—Actons

Name R/O @
GetSearchCapabilities() R
GetSortCapabilities() R
GetSortExtensionCapabilities() ob
GetFeaturelist() R
GetSystemUpdatelD() R
GetServiceResetToken() R
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Name R/O @

Browse() R
Search() o
CreateObject() o
DestroyObject() o
UpdateObject() o
MoveOblect() O
ImportResource() o
ExportResource() o
DeleteResource() o
StopTransferResource() (€]
GetTransferProgress() o
CreateReference() o
FreeFormQuery() o
GetFreeFormQueryCapabilities() o
Non-standard actions implemented by an UPnP vendor go here. X
a8 R = REQUIRED, O = OPTIONAL, X = Non-standard.

b REQUIRED if implementation supports sort modifiers other than “+*”and “-"

Note: Non-standard actions MUST be implemented v stuch a way that they do not interfere
with the basic operation of the ContentDirectory sservice, that is: these actions MUST be
OPTIONAL and do not need to be invoked fof.the ContentDirectory service to operate
normally.

2.5.1 GetSearchCapabilities()

This action returns the searching capabilities that are supported by the device.

25.1.1 Arguments

Table 2-9-— Arguments for GetSearchCapabilities()

Argument Direction Related State Variable

SearchCaps ouT SearchCapabilities

2.5.1.2 Dependency on State

None.

2.5.1s3 Effect on State

Nohe.

2.5.1.4 Errors

Table 2-10 — Error Codes for GetSearchCapabilities()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture subclause on Control.
500-599 TBD See UPnP Device Architecture subclause on Control.

600-699 TBD See UPnP Device Architecture subclause on Control.
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2.5.2 GetSortCapabilities()

This action returns a CSV list of property names that can be used in the sortCriteria
argument.

25.2.1 Arguments

Table 2-11 — Arguments for GetSortCapabilities()

Argument Direction Related State Variable
SortCaps ouT SortCapabilities

25.2.2 Dependency on State

None.

2.5.2.3 Effect on State

None.

2.5.2.4 Errors

Table 2-12 — Error Codes for GetSortCapabilities()

errorCode errorDescription DescCription
400-499 TBD See UPnP Device Architecture subclause on Control.
500-599 TBD See UPnP Device Architecture subclause on Control.
600-699 TBD See UPnP Device Architecture subclause on Control.

2.5.3 GetSortExtensionCapabilities()

This action returns the CSV list of sort-modifiers supported by the ContentDirectory service.
This action MUST be implemented ifimodifiers other than “+” and “-” are supported.

2531 Arguments

Table 2-13%'Arguments for GetSortExtensionCapabilities()

Argument Direction Related State Variable

SortExtensionCaps ouT SortExtensionCapabilities

2.5.3.2 Dependency on State

None.

2.5:3.3 Effect on State

None.

2.5.3.4 Errors

Table 2-14 — Error Codes for GetSortExtensionCapabilities()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture subclause on Control.
500-599 TBD See UPnP Device Architecture subclause on Control.

600-699 TBD See UPnP Device Architecture subclause on Control.
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2.5.4 GetFeatureList()

This action returns a Features XML Document describing which optional CDS Features this
device supports, if any.

2541 Arguments

Table 2-15 — Arguments for GetFeaturelist()

Argument Direction Related State Variable

Featurelist ouT FeaturelList

25.4.2 Dependency on State

None.

2.5.4.3 Effect on State

None.

2.5.4.4 Errors

Table 2-16 — Error Codes for GetFeatineList()

errorCode errorDescription DescCription
400-499 TBD See UPnP Device Architecture subclause on Control.
500-599 TBD See UPnP Device Architecture subclause on Control.
600-699 TBD See UPnP Device Architecture subclause on Control.

255 GetSystemUpdatelD()

This action returns the current value of ‘state variable SystemUpdatelD. It can be used by
clients that want to poll for any changes in the ContentDirectory service (as opposed to
subscribing to events).

2551 Arguments

Table*2-17 — Arguments for GetSystemUpdatelD()

Argument Direction Related State Variable
Id ouT SystemUpdatelD

2.5.5.2 Dependency on State

None.

2°5.5.3 Effect on State

None.

2554 Errors

Table 2-18 — Error Codes for GetSystemUpdatelD()

Error Code Error Description Description
400-499 TBD See UPnP Device Architecture subclause on Control.
500-599 TBD See UPnP Device Architecture subclause on Control.

600-699 TBD See UPnP Device Architecture subclause on Control.
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2.5.6 GetServiceResetToken()

This action returns the current value of the ServiceResetToken state variable. The returned
value can be compared to a previously known value to determine if the ContentDirectory
service implementation can no longer maintain a consistent progression of internal state. See
subclause 2.3.7, “ServiceResetToken” state variable for details.

2.5.6.1 Arguments

Table 2-19 — Arguments for GetServiceResetToken()

Argument Direction Related State Variable

ResetToken ouT ServiceResetToken

2.5.6.2 Dependency on State

None.

2.5.6.3 Effect on State

None.

2.5.6.4 Errors

Table 2-20 — Error Codes for GetServiceResetToken()

Error Code Error Description Description

400-499 TBD See UPnP Device Architecture subclause on Control.
500-599 TBD See UPnP Devicg(Architecture subclause on Control.
600-699 TBD See UPnP Device Architecture subclause on Control.

2.5.7 Browse()

This action allows the -caller “\fo incrementally browse the native hierarchy of the
ContentDirectory service objects exposed by the ContentDirectory service, including
information listing the classes‘of objects available in any particular object container.

25.7.1 Arguments
The following list pfésents an overview of the Browse() action arguments.

o ObjectlDy*The @id of the object currently being browsed. An ObjectlD value of zero
corregsponds to the root object of the ContentDirectory service.

e PBrowseFlag: See subclause 2.3.14, “A_ARG_TYPE BrowseFlag.”

e—Fllter: See subclause 2.3.15, “A ARG TYPE Filter.”

e Startinglndex: Zero-based offset to enumerate children under the container specified
by ObjectlD. Startinglndex MUST be set to 0 if BrowseFlag is equal to

“BrowseMetadata”.

e ReqguestedCount: Requested number of entries under the object specified by ObjectID.
ReguestedCount = 0 indicates request all entries.

e SortCriteria: See subclause 2.3.16, “A ARG TYPE SortCriteria.”
e Result: See subclause 2.3.12, “A ARG TYPE Result.”

e NumberReturned: Number of objects returned in the Result argument. If BrowseFlag is
set to “BrowseMetadata”, then NumberReturned MUST be set to 1.

e TotalMatches: If BrowseFlag is set to “BrowseMetadata”, then TotalMatches MUST be
set to 1. Else if BrowseFlag is set to “BrowseDirectChildren”, then TotalMatches MUST
be set to the total number of objects in the object specified for the Browse() action
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(independent of the starting index specified by the Startinglndex argument).
If the ContentDirectory service implementation cannot timely compute the value of
TotalMatches, but there are matching objects that have been found by the
ContentDirectory service implementation, then the Browse() action MUST successfully
return with the TotalMatches argument set to zero and the NumberReturned argument
indicating the number of returned objects.
If the ContentDirectory service implementation cannot timely compute the value of
TotalMatches, and there are no matching objects found, then the Browse() action
MUST return error code 720

UpdatelD: The value returned in the UpdatelD argument MUST be the
SystemUpdatelD state variable value at the time the Browse() response,.was
generated. If a control point finds that the current SystemUpdatelD state variable-value
is not equal to the value returned in the UpdatelD argument, then a change within the
ContentDirectory service has occurred between the time the result was generated and
the time that the control point is processing the result. The control point may therefore
want to re-invoke the Browse() action to ensure that it has the latest property values.
Note however that the change in the value of the SystemUpdatelD.State variable may
have been caused by a change that occurred in a location in the ContentDirectory tree
hierarchy that is not part of the returned result. In this case, the re-invocation of the
Browse() action will return the exact same result.

Note: This definition is not backwards compatible with"'previous versions of this
specification. However, the previous definition «did not indicate changes to
properties of child containers. Therefore the control point would not have been
aware that it had stale data.

Table 2-21 — Arguments<or Browse()

Argument Direction Related State Variable
ObjectID IN A ARG _TYPE_ ObjectlD
BrowseFlag IN A ARG _TYPE BrowseFlag
Filter N A _ARG_TYPE Filter
Startinglndex N A ARG _TYPE Index
RequestedCount IN A ARG _TYPE Count
SortCriteria IN A _ARG_TYPE_ SortCriteria
Result ouT A ARG _TYPE Result
NumberReturned ouT A ARG _TYPE_ Count
TotalMatches ouT A ARG _TYPE Count
UpdatelD ouT A _ARG_TYPE_ UpdatelD
2.5.7.2 Dependency on State
None.
2°5.7.3 Effect on State
None.
2.5.7.4 Errors

Table 2-22 — Error Codes for Browse()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture subclause on Control.
500-599 TBD See UPnP Device Architecture subclause on Control.
600-699 TBD See UPnP Device Architecture subclause on Control.
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errorCode errorDescription Description
701 No such object The Browse() request failed because the specified ObjectID
argument is invalid.
709 Unsupported or The Browse() request failed because the specified SortCriteria is
invalid sort criteria not supported or is invalid.
720 Cannot process the | The Browse() request failed because the ContentDirectory service
request is unable to compute, in the time allotted, the total number of

objects that are a match for the browse criteria and is additionally
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browse criteria.

2.5.8 Search()

This action allows the caller to search a ContentDirectory service subtree for objects that
match some search criteria. The subtree root container is specified in the ContaiierID input
argument. The search criteria are specified as a query string operating on properties with
comparison and logical operators.

2.5.8.1 Arguments

The Filter, Startinglndex, RequestedCount, SortCriteria input arguments are the same as the
corresponding input arguments for the Browse() action. The Résult and UpdatelD output
arguments are the same as the corresponding output arguments~for the Browse() action. (See

subclause 2.5.7, “Browse()"”).In addition, the following arguments are defined:

e ContainerID: Unique identifier of the root contaiher of the subtree in which to perform
the search. A ContainerlD value of zero_corresponds to the root object of the
ContentDirectory service.

e NumberReturned: Number of ContentDirectory service objects returned in the Result
argument.

e TotalMatches: Total number of ContentDirectory service objects that match the search
criteria (specified by the SearchCriteria argument, and independent of the starting
index specified by the Startinglndex argument) under the object specified by the
ContainerlD argument.
If the ContentDirectory«service implementation cannot timely compute the value of
TotalMatches, but there are matching objects that have been found by the
ContentDirectory service implementation, then the Search() action MUST successfully
return with the TetalMatches argument set to zero and the NumberReturned argument
indicating the number of returned objects.
If the ContentDirectory service implementation cannot timely compute the value of
TotalMatehes, and there are no matching objects found, then the Search() action
MUST return error code 720.

e SeanchCriteria: See subclause 2.3.13, “A_ ARG TYPE SearchCriteria.”

Table 2-23 — Arguments for Search()

Argument Direction Related State Variable
GeontainerlD IN A ARG TYPE ObjectID
SearchCriteria IN A ARG _TYPE SearchCriteria
Filter IN A ARG _TYPE Filter
Startinglndex IN A ARG _TYPE Index
RequestedCount IN A ARG _TYPE Count
SortCriteria IN A ARG _TYPE SortCriteria
Result ouT A_ARG_TYPE_Result
NumberReturned ouT A ARG _TYPE Count
TotalMatches ouT A ARG _TYPE_ Count
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Argument Direction Related State Variable

UpdatelD ouT A ARG TYPE UpdatelD

2.5.8.2 Dependency on State

None.

2.5.8.3 Effect on State

None.

2.5.8.4 Errors

Table 2-24 — Error Codes for Search()

errorCode errorDescription Description

400-499 TBD See UPnP Device Architecture subclause on Control{

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

600-699 TBD See UPnP Device Architecture subclause on, €ontrol.

708 Unsupported or The Search() request failed because the SearchCriteria argument is
invalid search not supported or is invalid
criteria

709 Unsupported or The_Search() request failed because the SortCriteria argument is
invalid sort criteria not supported or is invalid

710 No such container The Search() request failed‘because the ContainerlD argument is

invalid or identifies an ofject that is not a container.

720 Cannot process the | The Search() request, failed because the ContentDirectory service is

request unable to comput€ Nin the time allotted, the total number of objects

that are a match for the search criteria and is additionally unable to
return, in thestime allotted, any objects that match the search
criteria.

2.5.9 CreateObject()

This action creates a new object’'in the container identified by ContainerlD. The Elements
input argument MUST conform.to the DIDL-Lite schema [DIDL-LITE-XSD]. Consequently, the
minimum information that MUST be included is the @id, @parentlD, @restricted, dc:title, and
upnp:class properties. Since the value of the @id property is assigned by the CreateObject()
action, it MUST initiallybe set to “". The value of the @parentlD property MUST match the
value specified by~the ContainerlD input argument. Additionally, the @restricted property
MUST be set to_tD)(false). If any of these requirements are not met, the device MUST return
error code 712°=¥Bad metadata”.

The ContentDirectory service MUST prevent control points from initializing the @restricted
property)to “1” (true) since restricted objects can only be deleted and/or modified by the
seryite itself according to some service-internal rules. Allowing a control point to initialize the
@%estricted property to “1” would create an object that can not be deleted and/or modified by
the service because the service does not know the rules for that object. If this were allowed to

happen, the new object would become both permanent and un-maoditiable.

The other properties of the new object are initialized according to the specified input
properties. In addition, the ContentDirectory service MAY create additional properties, for
example, to ensure consistency across the whole directory. The unique @id assigned to the
newly created object is returned in the output argument ObjectID. The complete object
description is returned in output argument Result in DIDL-Lite form.

2.5.9.1 res Property Creation

When the new object will have one or more res properties, the res properties MUST be
generated in one of two ways:
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a) The control point specifies a value of the res property and other known associated
res@xxx properties. The value of the res property MUST identify a pre-existing resource,
for example, an Internet radio station. When a res value is present, the resource is
available immediately and there is no need to invoke the ImportResource() action.

The following is an example of the res property and its associated res@xxx properties as
returned in the Result argument of the CreateObject() action when the control point
specifies a value for both the res property and the res@protocolinfo property:

Request:

CreateObject("10™,
<?xml version="1.0" encoding="UTF-8"?>
<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=""" parentlD="10" restricted="0">
<dc:title>New Song</dc:title>
<upnp:class>
object.item.audioltem
</upnp:class>
<res protocolInfo="http:*:audio/mp3:*">
http://10.0.0.1/contentdir?id=10
</res>
</item>
</DIDL-Lite>")

Response:
CreateObject(''12™, "
<?xml version="1.0" encoding=""UTF-8%“?>
<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-erg:metadata-1-0/DIDL-Lite/
http://www.upppiorg/schemas/av/didl-lite.xsd
urn:schemas-uphp-org:metadata-1-0/upnp/
http://www. upnp.org/schemas/av/upnp .xsd">
<item id="12" parentlD="10" restricted="0">
<dc:title>New Song</dc:title>
<dczcreator></dc:creator>
<uphp:class>
object.item.audioltem
</upnp:class>
<res protocolInfo="http:*:audio/mp3:*">
http://10.0.0.1/contentdir?id=10
</res>
</item>

</DIDL-Lite>")

If the ContentDirectory service implementation allows the resource to be updated, then in
addition, the res@importUri property will be returned. It can be used to update the
resource at a later stage (using the ImportResource() action):

<res
protocol Info=""http:*:audio/mp3:*""
importUri="http://10.0.0.1/postdir?id=10">
http://10.0.0.1/contentdir?id=10
</res>
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b) The control point does not specify a value for the res property. In this case, the
ContentDirectory service MUST create the res@importUri property whose value is used
for importing the resource at a later time. The res property returned to the control point (as
part of the CreateObject() Result output argument) has no value (actually set to “”). The
resource is therefore not yet accessible.

To make the content accessible, one of the following must occur for each res property that

does naot have a valiig:

1) Some external entity (for example, the device that has an external copy of the desired
content) uses the value of the associated res@importUri property to push-\(for
example, via HTTP-POST) the desired content to the ContentDirectory (service
implementation. This creates a local copy of the external content.

2) The control point invokes the ImportResource() action with the SourceURY argument
set to the external location of the desired content and the DestinationUR\ argument set
to the value of the associated res@importUri property of the arget item. The
ImportResource() action uses HTTP-GET on the SourceURI to.retrieve the target
content and to create a local copy of it. The DestinationURI argument (which is set to
the value of the associated res@importUri property) is simply’used to uniquely identify
the local destination location that will receive the content.

The following is an example of the res property and its assoOeiated res@xxx properties as
returned in the Result argument of the CreateObject() action when the control point does
not specify a value for the res property, but provides thé_res@protocollnfo property and a
value for the res@importUri property that MUST used.to bind the resource to the object:

Request:
CreateObject(''10™, ™
<?xml version="1.0" encoding=""UTF-8"?>
<DIDL-Lite
xmlIns:dc="http://purl_org/dc/elements/1.1/"
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmIns:upnp=""urn:schemas-upnp-orgimetadata-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=""" parentlD="10" restricted="0">
<dc:title>New Song</dc:title>
<upnp:class>
object.item.audioltem
</upnp:elass>
<res_ ‘protocol Info=""*:*:*:*">
</res>
</ vtem>
</DIDL=Lite>")

Response:
CreateObject(*'12™, ™

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

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="12" parentlD="10" restricted="0">
<dc:title>New Song</dc:title>
<dc:creator></dc:creator>
<upnp:class>
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object.item.audioltem
</upnp:class>
<res
protocol Info=""http:*:audio/mp3:*"
importUri="http://10.0.0.1/postdir?id=10">

</res>

</item>

</DIDL-Lite>")

Once the local copy has been created, the ContentDirectory service implementation sets
the value of the res property to a URI that resolves to the new local copy, and the content
is then accessible. This new content URI MAY be different from the value of)the
associated res@importUriproperty. The ContentDirectory service implementation MAY
subsequently remove the associated res@importUri property, or keep it for the purpose of
updating the content in the future.

In both cases a) and b), if the control point knows the MIME-type of the\\resource being
added, the associated res@protocolinfo property should be set to “*:*:MIME-type:*" (for
example, “*:*-audio/m3u:*"). Otherwise, it should be set to "*i*:*:*". It is the
responsibility of the ContentDirectory service to fill in the appropriate ‘\values for the protocal,
network and additionallnfo fields of the associated res@protocollnfe”property (for example,
“http:*:audio/m3u:*") when it knows them (typically after_importing the resource). This
information is used to enable compatibility checkings“between MediaServer and
MediaRenderer devices for this resource.

The ability to allow res properties in container~oebjects is vendor dependent. If a
ContentDirectory service implementation does ngt “allow container objects to have res
properties, attempting to create a container object \with a res property MUST generate error
code 712 - “Bad metadata”.

CreateObject() can not be used to create* reference items. Reference items are actually
references to other existing ContentDijrectory service items and are generated with the
CreateReference() action.

CreateObject() can also be uséd-to create a new bookmark item. A bookmark item can be
created in any container. When a bookmark item is created, the associated content item
MUST be updated so that one of its upnp:bookmarkID properties contains the object ID of the
newly created bookmark-item. After the bookmark is created, it MUST contain the object ID of
the bookmarked content-item in its upnp:bookmarkedObjectID property. (See also clause E.3,
“Requirements for the, BOOKMARK feature, Version 1)

In the Elements"input argument, the upnp:bookmarkedObjectID, dc:title, upnp:deviceUDN
(AVT and®\_)RCS) upnp:deviceUDN@serviceld, upnp:devicetUDN@serviceType, and
upnp:stateVariableCollection properties are specified to create a bookmark item. The
upnp:ciass property MUST be set to “object.item.bookmarkitem” or a derived class if the
upnpsereateClass property in the bookmark container allows this. Other bookmark related
information such as creation time (dc:date) is created by the ContentDirectory service or the
cantrol point. If the control point has a clock, it sets creation time to the current time. If

avaitabte, theContentbDirectoryservice canmoverwrite—thecontrotpomt=supplied—creationtime
with its own notion of creation time. If the ContentDirectory service does not have a clock,
then it MUST NOT update or remove creation time from the object. “Table C.16 —
bookmarkltem:item Properties” shows the structure of each bookmark item.

Observe particularly that:

c) AVTransport service implementations that want to participate in scenarios that use
bookmarks MUST implement the AVTransportURIMetaData state variable to store the
relevant DIDL-Lite XML fragment that includes the object ID of the current content.
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d) A control point embedded with a private MediaServer or MediaRenderer MUST provide a
persistent UDN that is not exposed to the network but is used in a data structure that
contains a UDN field. Additionally, serviceType and serviceld must be supported by the
device.

Vendors who want to enhance a bookmark application can add vendor-specific fields to
bookmark items.

tmaddition;,the CreateOhiect{ T actiom tarm be usedto create—a mew buokmark cormtaimer T he
newly created container MUST have the bookmark container class type and SHOULD set the
@neverPlayable property to “1” if it will never contain content other than (non-playable)
bookmarks.

2.5.9.2 Arguments

Table 2-25 — Arguments for CreateObject()

Argument Direction Related State Variable
ContainerlD IN A ARG TYPE ObjectlD
Elements IN A ARG _TYPE_ Result
ObjectID ouT A_ARG_TYPE) ObjectID
Result ouT A ARG (IWWPE Result

2.5.9.3 Dependency on State

None.

2.5.9.4 Effect on State

This action updates the SystemUpdatelD @tate variable. Also, various properties of the parent
container of the created object are~ modified, such as its @childCount property and
ContainerUpdatelDValue indicator. ‘Cansequently, the ContainerUpdatelDs state variable, if
supported, is updated as well.

2.5.9.5 Errors

Table 2-26 — Error codes for CreateObject()

errorCode errorDescription Description

400-499 FBD See UPnP Device Architecture subclause on Control.

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

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

710 No such container CreateObject() failed because the ContainerlD argument is invalid
or identifies an object that is not a container.

112 Bad metadata CreateObject() failed because the Elements argument is not
supported or is invalid

713 Restricted parent CreateObject() failed because the @restricted property of the

object container specified by ContainerlD argument is set to “1".

2.5.10 DestroyObject()

This action destroys the specified object when permitted. If the object is a container, all of its
child objects are also deleted, recursively. Each deleted object becomes invalid and all
references to it are also deleted.

The results of DestroyObject() in the case that the targeted object is a container with
@restricted property set to “0” and one or more direct child or descendant child objects with
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@restricted properties set to “1” are vendor-dependent. There are three likely outcomes when
this condition prevails:

e The ContentDirectory service implementation destroys the specified container as well
as all direct child and descendant objects of the specified container, regardless of
whether or not they are restricted. The DestroyObject() action returns successfully.

e The ContentDirectory service implementation does not destroy any objects. The
DestroyObject() action fails and returns error code 711.

e The ContentDirectory service implementation does not destroy the specified container,
but does destroy all of the non-restricted direct child and descendant objects of the
specified container that are not needed to preserve the original object strutture
hierarchy, and returns successfully.

Because the results of the DestroyObject() action are vendor dependent when \the above
condition prevails, control points are strongly recommended to execute DestroyObject() on all
of the descendant and child objects in the targeted container object individually before
attempting to destroy the container.

The DestroyObject() action MUST fail with error code 711 in the case, that the targeted object
has its @restricted property set to “1” .

The ContentDirectory service implementation MAY delete a reSource when it detects, with
absolute certainty, that there are no references to it left anywhere in the ContentDirectory
service after the successful DestroyObject() action. For ContentDirectory service
implementations that do not attempt to delete resourcesy)DestroyObject() returns successfully.
These ContentDirectory service implementations may possess some means of handling
resources that are no longer referenced by the<«C€ontentDirectory service as a result of the
DestroyObject() action. For ContentDirectory (service implementations that do attempt to
delete resources, there are three likely outconles of the DestroyObject() action:

e The ContentDirectory service implementation deletes all or some portion of the
resources that are no longer referenced. The DestroyObject() action returns
successfully even if only a portion or no resources at all are deleted.

e DestroyObject() fails andoreturns error code 714 indicating that an unsuccessful
attempt was made to'delete one or more resources referenced in the target object
because one or more resources were not found. No resources are deleted and there is
no change in stateof the ContentDirectory service.

e DestroyObject()) fails and returns error code 715 indicating that an unsuccessful
attempt was ‘made to delete one or more resources referenced in the target object
because.bfie or more resources can not be accessed. No resources are deleted and
there is-no change in state of the ContentDirectory service.

This actienican also be used to destroy a bookmark item or a bookmark container. When a
bookmark'item is to be destroyed, the ContentDirectory service MUST first find the associated
content’item using the upnp:bookmarkedID property of the bookmark item and it MUST
remove the associated upnp:bookmarkID property from the content item. Similarly, when a
cgntent item that contains one or more upnp:bookmarklD properties is destroyed, the

Contentbirectory service MU ST fimd—ait—associatedbookmark—itemsanmd— MU ST atso defete
those bookmark items.

2.5.10.1 Arguments

Table 2-27 — Arguments for DestroyObject()

Argument Direction Related State Variable

ObjectID IN A_ARG_TYPE ObjectID
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2.5.10.2 Dependency on State

None.

2.5.10.3 Effect on State

This action updates the SystemUpdatelD state variable. Also, various properties of the parent
container of the destroyed object are modified, such as its @childCount property and
ContainerUpdatelDValue indicator. Consequently, the ContainerUpdatelDs state variable, if

supported, is updated as well.

2.5.10.4 Errors

Table 2-28 — Error Codes for DestroyObject()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture subclause on Control,
500-599 TBD See UPnP Device Architecture subclause on Control.
600-699 TBD See UPnP Device Architecture subclause on Control.
701 No such object DestroyObject() failed because the objeCt'specified by the ObjectID
argument is invalid.
711 Restricted object DestroyObject() failed because the’@restricted property of the
object specified by the Objectlb argument is set to “1".
713 Restricted parent DestroyObject() failed because the @restricted property of the
object parent object of the objectéspecified by the ObjectlD argument is set
to “1”.
714 No such resource DestroyObiject() fajled~because the resource referenced by the
object specified by‘the ObjectID argument cannot be identified.
715 Source resource DestroyObjeei() failed because the resource referenced by the
access denied object specified by the ObjectIlD argument cannot be accessed.

2.5.11 UpdateObject()

This action adds, deletes, or modifies object metadata. The object to be updated is specified
by the ObjectlD argument. Thé CurrentTagValue argument identifies the set of existing object
properties (and their values) that are to be updated. Each independent property is
represented by a single entry in the CSV list contained in the CurrentTagValue argument. The
NewTagValue argument identifies how the object is to be updated. Both the CurrentTagValue
and NewTagValue arguments are a CSV list containing the same number of entries. The
property identified\in each entry of the CurrentTagValue argument is updated based on the
contents of the_eorresponding entry of the NewTagValue argument. For example, the property
identified in thes" entry of the CurrentTagValue argument is updated based on the contents
of the 5 entry of the NewTagValue argument. Each entry of the CurrentTagValue and
NewTagWalue arguments is either empty (i.e. contains no data) or contains a DIDL-Lite XML
fragmenpthat represents the complete XML representation of an independent property.

Within the CurrentTagValue argument, each XML fragment MUST contain a complete, exact
copy of the XMI representation of an existing independent property of the abject (including

the property’s full value plus any associated XML attributes). For example, the XML fragment
can be copied directly from the results of a Browse() or Search() action. Each XML fragment
MUST match the current representation of the property. Otherwise, the action MUST return
error code 728 - *“Outdated object metadata” to indicate that the contents of the
CurrentTagValue argument is outdated. The UpdateObject() action MUST not be used to add,
delete, or modify any read-only properties. If an attempt is made to add, delete, or modify a
read-only property, the action MUST return error code 705 — “Read only tag”. See Table B.1,
“ContentDirectory Service Properties Overview” in Annex B, “
(normative)

AV Working Committee Properties” for a list of properties designated as read-only. When the
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CurrentTagValue argument contains multiple entries, those entries MUST be processed in
order starting with the first entry.

Within the NewTagValue argument, each XML fragment MUST contain the complete XML
fragment that is to replace the XML fragment listed in the corresponding element of the
CurrentTagValue argument. The replacement XML fragment MUST contain the name of the
independent property that is being updated, its value, and any associated XML attributes. The
independent property name in a NewTagValue entry MUST match the mdependent property

Tk Llodot oMb ot/ ot o MNMIICT oot b
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used to replace one property by a different property. However, this can be accomplished by
first deleting the old property and then adding the new one. Both operations mayCbe
accomplished with a single invocation of the UpdateObject() action.

An empty entry in the NewTagValue argument indicates that the property identified by the
corresponding entry of the CurrentTagValue argument MUST be deleted from ‘the object.
Similarly, an empty entry in the CurrentTagValue argument indicates that the property (and its
value) contained within the corresponding entry of the NewTagValue argument MUST be
added to the object. If adding, deleting, or modifying any of the specified properties would
result in an invalid object, the UpdateObject() action MUST fail without any change to the
object. Some examples include:

o Attempting to delete a REQUIRED property, unless the~property appears multiple
times and this single removal leaves the object with a valid set of REQUIRED
occurrences.

e Attempting to change the value of the dc:date property to a person’s name.

e Attempting to changing the object’s class.

When deleting a res property, the ContentDirectory service MAY delete the corresponding
resource when it detects, with absolute certainty, that there are no other references to that
resource anywhere in the ContentDirectory service. Additionally, when one or more res
properties are to be added, the procedure described in subclause 2.5.9.1, “res Property
Creation” MUST be followed.

When multiple updates are specified (in other words, when the
CurrentTagValue/NewTagValdey*arguments each have more than one entry) the request
MUST be performed as an,atomic operation. Specifically, all modifications to the object MUST
be made before any change is visible to an external observer. The action either succeeds
entirely (except for ignering unsupported property additions, see below) or the object MUST
NOT be modified and-an error MUST be returned. In other words, a partial update MUST
never occur. An jmplementation MAY silently ignore an attempt to add properties that are not
supported. However, if no change to the object results, an error MUST be returned. Whenever
the action is~successful, the object has experienced an Object Modification as defined in
subclause-275, “Object Modification”.

2.5.11.1Y Reference Items

For reference items, some properties are inherited from the referenced item identified via the
@reflD property (Qpp subclause 22 21 _‘“reference reference item referenced item” These

inherited properties belong to the referenced item but are also exposed as properties of the
reference item. Due to the unique nature of inherited properties, certain UpdateObject()
operations require special handling when applied to the inherited properties of a reference
item.

e Deleting an Inherited Property: When an attempt is made to delete an inherited property
from a reference item, the inherited property becomes hidden (within the context of the
reference item) even though the property remains unchanged within the context of the
referenced item. As described below, inheritance of the property can be re-established, if
desired.
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Modifying an Inherited Property: When an attempt is made to modify an inherited
property, the inherited value of the property is replaced with the new value but only within
the context of the reference item. As with deleting an inherited property, the original value
of the property within the context of the referenced item remains unchanged. The original
value is hidden (and in this case replaced) within the context of the reference item. The
modified property value (in the reference item) is distinct from the corresponding property
in the referenced item and remains disassociated until inheritance of the property is
explicitly re-established as described below.

After—am nherited property nas Dbectl modified as described dbove), dll subDsequeTil
modifications of that property affect the local replacement value (i.e. the value storgd
exclusively within the context of the reference item) and do not affect the original inhefited
value stored within the context of the referenced item. In other words, the ariginal
inherited property value from the referenced item remains hidden.

After an inherited property has been modified (as described above), a subsequent deletion
of that property results in the removal of the property from the context of.the reference
item. The hidden inherited property belonging to the referenced item\xemains intact.
However, it remains hidden until inheritance is re-established (see below):

Re-establishing Inheritance of a Property: When dealing with~a feference item, the
concept of deleting a hidden inherited property is invalid since’ the property does not
appear in the context of the reference item. Consequently, the* UpdateObject()’s delete
syntax is used to re-establish the hidden inherited property” within the context of the
reference item. In this case, the contents of the CurrentTagValue argument MUST include
the complete XML representation of the hidden inheritedproperty from the context of the
referenced item. Upon successful completion of the action, the inherited property will once
again appear within the context of the referencetem. Note: To re-establish an inherited
property that has been modified, a delete operation MUST first be invoked to remove the
local value that exists (exclusively) within ¢the context of the reference item. Then,
inheritance can be re-established via a subseguent delete operation as described above.

Table 2-29 —=\Update examples

Operation CurrentTagValue NewTagValue Notes
Change the dc:title <dc:title> <dc:title>
property of a song My Favorite Song My Second Favorite Song
</dc:title> </dc:title>
Delete the dc:date <dc:date>. (Empty entry)
property 1990-01«01
</dc:date>

Insert a upnp:genre
property

(Empty entry)

<upnp:genre>
Swing
</upnp:genre>

Insert a second
value to the prulti¢
value upnpsgénre
property,
(Option=1)

(Empty entry)

<upnp:genre>
Jazz
</upnp:genre>

Assuming the “Swing”
genre already exists, this
operation results in two
genre properties with a
value of “Swing” and
“Jazz”.

Insert a second
value to the multi-

<upnp:genre>
Swing

<upnp:genre>
Swing

Assuming the “Swing”
genre already exists, this

value upnp:genre
property

</upnp:genre>

</upnp:genre>
<upnp:genre>

operation results in two
genre properties with a

(Option-2) Jazz value of “Swing” and
</upnp:genre> “Jazz”.
Change the <upnp:artist> <upnp:artist> The entire top-level XML

upnp:artist property
from Singer1 to
Singer2

Singerl
</upnp:artist>

Singer2
</upnp:artist>

element (that is:
<upnp:artist>)is
included in both the
CurrentTagValue and
NewTagValue arguments.
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Operation

CurrentTagValue

NewTagValue

Notes

Change the dc:title
property, insert

another upnp:genre
property, and

<dc:title>

My Favorite Song
</dc:title>,,
<dc:publisher>

<dc:title>

My Third Favorite Song

</dc:title>,
<upnp:genre>Jazz

In the CurrentTagValue
argument, note the empty
entry, indicated by the
double-comma

delete the Acme Music </upnp:genre>, placeholder just after the

dc:publisher </dc:publisher> </dc:title> XML

property element. In the
NewTagValue argument,
note that the trailing
comma at the end
represents an empty entry
that is a placeholder for
the deleted dc:publisher
property.

Modifying an <upnp:artist> <upnp:artist> Prior to this

inherited property, Somebody Somebody else UpdateObject() actien

for example, </upnp:artist> </upnp:artist> invocation, a Browse()

upnp:artist. action on this reference

item will return the
upnp:artist-property
stored-in the referenced
itemr. ‘Eollowing this
UpdateObject() action
invocation, a Browse()

action on this reference
item will return
“Somebody else”
regardless of any change
to the referenced item.

Deleting a modified
inherited property,
for example, the
upnp:artist property
from above.

<upnp:artist>
Somebody else
</upnp:artist>

(Empty entry)

Prior to this

UpdateObject() action
invocation, a Browse()

action on this reference
item will return the
upnp:artist property
stored in the reference
item i.e. “Somebody else”.
Following this
UpdateObject() action
invocation, a Browse()

action on this reference
item will not return an
upnp:artist property
because it has been
deleted from the
reference item and the
inherited upnp:artist
property from the
referenced item remains
hidden.

Re-establishing
inheritance.fram
the referenced
item, forexample,
the wpnp:artist
propérty from
above.

<upnp:artist>
Somebody
</upnp:artist>

Note: This is the current
value from the referenced

(Empty entry)

Prior to this

UpdateObject() action
invocation, a Browse()

action on this reference
item will not return an
upnp:artist property
because it has been
deleted from the

TteTT:

reference item and the
inherited upnp:artist
property from the
referenced item is hidden.
Following this
UpdateObject() action
invocation, a Browse()

action on this reference
item will return the
upnp:artist property from
the referenced item
because inheritance has
been re-established.
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Operation

CurrentTagValue

NewTagValue

Notes

Changing the value

of the upnp:desc
property.

<desc id:"xyz"
namespace="MyNS”>
<MyNS:Tagl>
valuel
</MyNS:Tagl>
<MyNS:Tag2>

<desc id:"xyz"
namespace="MyNS”>
<MyNS:Tagl>
valuel
</MyNS:Tagl>
<MyNS:Tag2>

Even though just one
element is modified, the
full contents of the

upnp:desc property must
be included in both the

CurrentTagValue and

old_value new_value NewTagValue arguments.
</MyNS:Tag2> </MyNS:Tag2>
</desc> </desc>
2.5.11.2 Arguments
Table 2-30 — Arguments for UpdateObject()
Argument Direction Related State Variable
ObjectID A ARG _TYPE_ ObjectID

CurrentTagValue A ARG _TYPE TagValuelList

Z |1z |z

NewTagValue A ARG _TYPE TagValuélist

2.5.11.3 Dependency on State
None.
2.5.11.4 Effect on State

This action changes the metadata of the specified object,/ It also updates the SystemUpdatelD
state variable. Also, various properties of the parent container of the modified object are
modified, such as its ContainerUpdatetDValue indicator. Consequently, the
ContainerUpdatelDs state variable, if supportedgis updated as well.

2.5.11.5 Errors
Table 2-31 — Error Codes for UpdateObject()
errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture subclause on Control.
500-599 TBD See UPnP Device Architecture subclause on Control.
600-699 TBD See UPnP Device Architecture subclause on Control.
701 No such-ohject UpdateObject() failed because the specified ObjectID is invalid.
702 Invalid UpdateObject() failed because one or more entries listed in the
carrentTagValue CurrentTagValue argument do not match the current state of the
ContentDirectory service. The specified data is likely out of date.
703 Invalid UpdateObject() failed because one or more entries listed in the
newTagValue NewTagValue argument has an unsupported or invalid property
value..
704 Required tag UpdateObject() failed because the request included a request to
delete a required property.
705 Read only tag UpdateObject() failed because the request included a request to
update a read-only property.
706 Parameter UpdateObject() failed because the number of entries (including
Mismatch empty entries) in the CurrentTagValue and NewTagValue arguments
do not match.
711 Restricted object UpdateObject() failed because the @restricted property of the
object specified by the ObjectlD argument is set to “1”.
712 Bad metadata UpdateObject() failed because one or more entries listed in the
CurrentTagValue argument has an unsupported or invalid property
value.
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errorCode errorDescription Description
713 Restricted parent UpdateObject() failed because the @restricted property of the
object parent object of the object specified by the ObjectlD argument is set
to “1”.

2.5.12 MoveObject()

This optional action moves ContentDirectory objects within the ContentDirectory service
hierarchy when permitted. The caller specifies the ID of the object to move in the ObjectID

input argument and the ID of the destination container in the NewParentlD input argument
and the action returns the object ID of the moved object after the move has completed in the
NewObjectlD output argument. The MoveObject() action may be invoked to move either
containers or items. A container move action is a hierarchical move. If a container ¢gntains
other objects, all contained objects must be moved along with the parent object. The object ID
of the moved object or any of its descendent children MAY be changed by the movexoperation
but all other object IDs MUST remain unchanged by the move operation. If a maoved object is
referenced by other objects, all references to the moved object must remain, valid after the
ContentDirectory service has completed the move operation. While implementers MAY
choose to provide an implementation which changes the object ID of the objects being moved,
this requirement may create a significant database problem for ContentDirectory service
implementations with many entries. If a MoveObject() implementation, changes the object IDs
of moving objects, it MUST also send SystemUpdatelD events and, if it supports the
ContainerUpdatelDs state variable, it MUST send ContaingrdpdatelDs events indicating
which containers have changed. The ContainerUpdatelDs State variable MUST contain the
object IDs of the old parent container and the new parent container.

If the NewObjectID output argument is identical to the ObjectID input argument, a control
point can conclude that no object IDs changed during the execution of the MoveObject()
action. That is, it is illegal, during a container move, to change the object ID of any contained
object without also changing the object ID ofvthe container that the action specified in the

MoveObject() action.

The entire requested move MUST caomplete or it MUST fail and leave the ContentDirectory
service hierarchy unchanged.

Browse() and Search() actions,"depend upon the presence of a coherent ContentDirectory
service hierarchy. If a Browse() or Search() action is invoked by a control point while the
MoveObject() action is executing, the ContentDirectory service implementation is responsible
for coordinating ContentDirectory service operations so that control points receive coherent
results.

e |f the object to be moved is restricted (indicated by its @restricted property set to
true),thie’ action must fail with error code 711 (Restricted object).

o |f_the destination container is restricted (indicated by its @restricted property set to
true), the action must fail with error code 713 (Restricted destimation parent object).

o \If the parent of the object to be moved is restricted (indicated by its @restricted
property set to true), the action must fail with error code 721 (Restricted source parent
object).

e The class of the object to be moved must be compatible with the upnp:createClass
property of the destination container. If the class is not compatible, the action must fail
with error code 722.

o If the move operation would create an illegal configuration for the ContentDirectory
service hierarchy, the action must fail with error code 723 (lllegal move destination).
This may happen, for example, if the requested destination container is a child of the
container to be moved.
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2.5.12.1 Arguments

Table 2-32 — Arguments for MoveObject()

Argument Direction Related State Variable
ObjectID IN A ARG _TYPE ObjectID
NewParentID IN A ARG _TYPE ObjectID
NewShiectd \Savay A—ARG—FYPE—ObtecttB

2.5.12.2 Dependency on State

None.

2.5.12.3 Effect on State

This action updates the SystemUpdatelD state variable. Also, various properties of both the
source and destination parent containers of the moved object are modified, such as their
@childCount properties and ContainerUpdatelDValue indicators. €onsequently, the
ContainerUpdatelDs state variable, if supported, is updated as well.

2.5.12.4 Errors

Table 2-33 — Error Codes for Move®bject()

Error Code Error Description Description
400-499 TBD See UPnP Device Architecture subclause on Control.
500-599 TBD See UPnP Device Architecture subclause on Control.
600-699 TBD See UPnP Device'\Architecture subclause on Control.
701 No such object The object identified by ObjectID does not exist.
710 No such container The container identified by NewParentID does not exist.
711 Restricted object Cannotmove the object because the object’'s @restricted property
is,setto “1”.
713 Restricted parent MoveObject() failed because the @restricted property of the
object destination parent container is set to “1”.
721 Restricted source MoveObject() failed because the @restricted property of the source
parent object parent container of the object to move is set to “1".
722 Incompatible parent | MoveObject() failed because the class of the object to move is not
class compatible with the upnp:createClass property of the destination
parent container.
723 Illegal destination MoveObject() failed because the specified move would create an
illegal configuration.

2.5.13< JmportResource()

THis{action transfers a file from an external source, specified by the SourceURI argument, to
a-jocal destination in the ContentDirectory service, specified by the DestinationURI argument.

The controf poinmt iMVOKeES the TMpOrtRESOUTTE(] action with the SouTceURT argumment Setto the
URI of the external location and the DestinationURI argument set to the value of the
res@importURI property associated with the destination object’'s res property.The
ImportResource() action MUST use HTTP-GET on the SourceURI to retrieve the external
content and to create a local copy of it.

The DestinationURI should correspond to an existing res@importUri property in the
ContentDirectory service implementation. The_res@importUri property identifies a download
portal for the associated res property of a specific target object. It is used to create a local
copy of the external content. After the transfer finishes successfully, the local content is then
associated with the target object by setting the target object’s res property value to a URI for
that content, which MAY or MAY NOT be the same URI as the one specified in the
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res@importUri property, depending on the ContentDirectory service implementation. If the res
property of the target object already has a value when the ImportResource() action is invoked,
the resource is updated and the value of the res property MAY be changed.

When the ContentDirectory service validates the destination location in the ContentDirectory
service implementation, the action returns a unique TransferlD in the response and starts
transferring the content. A control point can monitor the progress of the transfer by invoking
the GetTransferProgress() action.

2.5.13.1 Arguments

Table 2-34 — Arguments for ImportResource()

Argument Direction Related State Variable
SourceURI IN A ARG _TYPE URI
DestinationURI IN A ARG _TYPE URI

[©]
C
|

TransferlD A ARG _TYPE TransferlD

2.5.13.2 Dependency on State

None.

2.5.13.3 Effect on State

This action updates the SystemUpdatelD state variablexAlso, various properties of the object
are modified, such as its upnp:objectUpdatelD and.res@updateCount properties. When the
file transfer is started, the TransferID value returned by the ImportResource() action is added
into the TransferIDs state variable. When the file transfer is finished, the TransferID value is
removed from the TransferIDs state variable.

2.5.13.4 Errors

Table 2-35 — Error Codes for ImportResource()

errorCode errorDescription Description

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

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

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

714 No slefirsource ImportResource() failed because the source resource specified by
resgurce the SourceURI argument cannot be identified.

715 Source resource ImportResource() failed because the source resource specified by
access denied the SourceURI argument cannot be accessed.

716 Transfer busy ImportResource() failed because the source resource specified by

the SourceURI argument refuses to perform another file transfer.

718 No such destination | ImportResource() failed because the destination resource specified
resource by the DestinationURI argument cannot be identified.

719 Destination ImportResource() failed because the destination resource specified
resource access by the DestinationURI argument cannot be accessed.
denied

2.5.14 ExportResource()

This action transfers a file, using HTTP POST, from a local source, specified by the
SourceURI input argument, to an external destination, specified by the DestinationURI input
argument. When the ContentDirectory service validates the source location, the action returns
a unique TransferID in the response and starts the HTTP POST. A control point can monitor
the progress of the file transfer by using the GetTransferProgress() action. Note that the
transfer does not remove the resource from the ContentDirectory service. The transfer simply
copies the existing resource to an external destination.
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2.5.14.1 Arguments
Table 2-36 — Arguments for ExportResource()

Argument Direction Related State Variable
SourceURI IN A ARG _TYPE URI
DestinationURI IN A ARG _TYPE URI
TransferlD QUT A_ARG _TYPE TransferlD
2.5.14.2 Dependency on State
None.
2.5.14.3 Effect on State

When the file transfer is started, the TransferID returned by ExportResourcé() ‘is added into
the TransferIDs state variable. When the file transfer is finished, TransfeidD is removed from
the TransferIDs state variable.

2.5.14.4 Errors
Table 2-37 — Error Codes for ExportResource()
errorCode errorDescription Description

400-499 TBD See UPnP Device Architecture,subclause on Control.

500-599 TBD See UPnP Device Archifesture subclause on Control.

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

714 No such source ExportResourcef) failed because the source resource specified by
resource the SourceUR{argument cannot be identified.

715 Source resource ExportResource() failed because the source resource specified by
access denied the SourceURI argument cannot be accessed.

716 Transfer busy ExportResource() failed because the source resource specified by

th€,SourceURI argument refuses to perform another file transfer.

718 No such destination \|_ExportResource() failed because the destination resource specified
resource by the DestinationURI argument cannot be identified.

719 Destination ExportResource() failed because the destination resource specified
resource access by the DestinationURI argument cannot be accessed.
denied

2.5.15 DeleteR€3source()

This action-uses the specified ResourceURI to locate all of the res properties whose value
equals thef value specified in the ResourceURI input argument in the ContentDirectory
service; 'and then delete those res properties and all of their associated res@xxx properties
from<thé respective objects. As a result, all located objects will end up with one less res
property and in some cases some objects may end up without any res properties.

Whether or not the resource identified by ResourceURI is actually deleted is implementation
dependent. For ContentDirectory service implementations that do attempt to delete resources
identified by ResourceURI, there are three likely results of the DeleteResource() action:

e The DeleteResource() action returns successfully, resource

identified by ResourceURI was found and deleted.

indicating that the

e The DeleteResource() action fails and returns error code 714 indicating that an
unsuccessful attempt was made to delete the resource identified by ResourceURI
because the resource was not found. No resources are deleted and there is no change
in state of the ContentDirectory service.
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e The DeleteResource() action fails and returns error code 715 indicating that an
unsuccessful attempt was made to delete the resource identified by ResourceURI
because the resource could not be accessed. No resources are deleted and there is
no change in state of the ContentDirectory service.

2.5.15.1 Arguments

Table 2-38 — Arguments for DeleteResource()

Argument Direction Related State Variable

ResourceURI IN A ARG _TYPE URI

2.5.15.2 Dependency on State

None.

2.5.15.3 Effect on State

This action changes the metadata of the affected objects. It also updates the SystemUpdatelD
state variable. Also, various properties of the parent containers of\dhe affected objects are
modified, such as their ContainerUpdatelDValue indicators. Consequently, the
ContainerUpdatelDs state variable, if supported, is updated as_well.

2.5.15.4 Errors

Table 2-39 — Error Codes forDeleteResource()

errorCode errorDescription Description
400-499 TBD See UPnP DevicelArchitecture subclause on Control.
500-599 TBD See UPnP Device Architecture subclause on Control.
600-699 TBD See UPnP-Device Architecture subclause on Control.
714 No such resource DeleteResource() failed because the resource specified by
ResourceURI argument was not found.
715 Source resource DeleteResource() failed because the resource specified by
access denied ResourceURI argument cannot be accessed.

2.5.16 StopTransferResource()

This action stops'the file transfer initiated by the ImportResource() or ExportResource()
action. The file.transfer, identified by the TransferID argument, is halted immediately.

2.5.16.1 <Arguments

Table 2-40 — Arguments for StopTransferResource()

Argument Direction Related State Variable

Iransierio I A ARG TYFE TT1adrsierio

2.5.16.2 Dependency on State

None.

2.5.16.3 Effect on State

When the file transfer is finished, TransferlD is removed from the TransferIDs state variable.
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2.5.16.4 Errors

Table 2-41 — Error Codes for StopTransferResource()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture subclause on Control.
500-599 TBD See UPnP Device Architecture subclause on Control.
600-699 IBD See UPnP Device Architecture subclause on Control
717 No such file StopTransferResource() failed because the file transfer task
transfer specified by the TransferID argument does not exist.

2.5.17 GetTransferProgress()

This action is used to query the progress of the file transfer initiated by the ImportResource()
or the ExportResource() action. Progress of the file transfer, specified by TransferlD, will be
returned in the response. The TransferStatus argument indicates the status of the file
transfer. It can be either “IN_ PROGRESS”, “STOPPED", “ERROR", or “6OMPLETED". The
TransferLength argument specifies the length in bytes that has been transferred so far. The
TransferTotal argument specifies the total length of the file in bytes(that is expected to be
transferred. If the ContentDirectory serivce cannot determine{the total length, the
TransferTotal argument MUST be set to zero. If the file transfepr is started, the status is
changed to “IN_PROGRESS". If the file transfer is finished, the) status is changed to either
“STOPPED”, “ERROR", or “COMPLETED” depending on the result of the file transfer. The
ContentDirectory service MUST maintain the status of afile’transfer for at least 30 seconds
after the file transfer has finished allowing a control poeint to query the result of the file
transfer.

2.5.17.1 Arguments

Table 2-42 — Argument{s™for GetTransferProgress()

Argument Direction Related State Variable
TransferlD N A ARG _TYPE TransferlD
TransferStatus ouT A _ARG_TYPE TransferStatus
TransferLength ouT A ARG _TYPE TransferLength
TransferTotal ouT A ARG _TYPE TransferTotal

2.5.17.2 Dependency on State

None.

2.5.17.3 <Effect on State

None.

2.5.17.4 Errors

Table 2-43 — Error Codes for GetTransferProgress()

Error Code Error Description Description

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

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

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

717 No such file GetTransferProgress() failed because the file transfer task specified
transfer by the TransferID argument does not exist.
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2.5.18 CreateReference()

This action creates a reference to an existing item, specified by the ObjectlD argument, in the
parent container, specified by the ContainerlD argument. Both the ContainerlD and ObjectiD
MUST already exist in the ContentDirectory service. A unique, new object ID is assigned to
the newly created reference item (in its @id property) and returned in the NewlID output
argument.

Refer to suheclause 2 ’), “l(n\]/ (‘nnr‘npfc" for detailed infarmation about reference items

2.5.18.1 Arguments

Table 2-44 — Arguments for CreateReference()

Argument Direction Related State Variable
ContainerID IN A ARG _TYPE ObjectID
ObjectID IN A ARG _TYPE ObjectID
NewID ouT A ARG TYPE ObjectiD

2.5.18.2 Dependency on State

None.

2.5.18.3 Effect on State

This action updates the SystemUpdatelD state variable. Also, various properties of the parent
container of the created reference item are modified, such as its @childCount property and
ContainerUpdatelDValue indicator. Consequently,” the ContainerUpdatelDs state variable, if
supported, is updated as well.

2.5.18.4 Errors

Table 2-45 — Error Codes for CreateReference()

errorCode errorDescription Description

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

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

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

701 No sgch-object CreateReference() failed because the specified ObjectlD argument
is invalid.

710 Npb such container CreateReference() failed because the ContainerlD argument is
invalid or identifies an object that is not a container.

713 Restricted parent CreateReference() failed because the @restricted property of the

object parent object of the object specified by the ObjectID argument is set

to 1",

25.19 FreeFormQuery()

This action provides a powerful interface to search and process objects exposed by the
ContentDirectory service.

A control point invoking this action creates an XQuery request as specified by the W3C
XQuery 1.0 language recommendation [XQUERY10]. The XQuery language provides a rich
set of tools and operators to locate and process data in XML documents. In addition, the
submitted query controls the formatting of the output results so that the control point may
create unigue output that is convenient for its specific requirements.

The invoking control point begins the process by constructing an XQuery request and
selecting a starting container as indicated by the ContainerlD argument.
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Since the XQuery language is intended to process XML formatted documents, the
ContentDirectory service implementation MUST construct input to its XQuery processor that
effectively complies with XML format. This input formatting process is specified by the
CDSView argument. Currently the only supported formatting defined is the DIDL-Lite View
(See subclause 2.2.19.1, “DIDL-Lite View"). The ContentDirectory service implementation
MUST set the “context node” for the XQuery processor to the root node of the CDSView.

Since an XQuery request submitted by a control point specifies the formatting of the
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to be DIDL-Lite or XML compliant. For example, a control point may construct an output result
in the form of a CSV list.

It is RECOMMENDED that control points construct XQuery requests that limit the maXimum
number of data items that may be returned by the FreeFormQuery() action. Theé XQuery
language provides robust facilities to implement these types of constraints. (See ‘example in
subclause 2.6.13.3, “Retrieving a limited number of photo items” and see also*[XQUERY10]
for more details).

The search restrictions that constrain the Search() action .da) not apply to the
FreeFormQuery() action. Any properties defined in the ContentDirectory service that restrict
the behavior of the Search() action, such as the searchable property, are ignored and do not
restrict the behavior of the FreeFormQuery() action. Insteadithe search restrictions that
constrain the FreeFormQuery() action can be Jretrieved by invoking the
GetFreeFormQueryCapabilities() action, which returns an “FFQCapabilities XML Document
that lists the properties and their namespaces that can fe)used in the XQuery request.

If a ContentDirectory service implementation supports the FreeFormQuery() action, then the
GetFreeFormQueryCapabilities() action MUST also be supported.

2.5.19.1 Arguments
The following arguments are defined:

e ContainerlD: Unique identifier of the container in which to start the query. A
ContainerlD value of ;zero corresponds to the root object of the ContentDirectory
service. This argument”is used to constrain the scope of the XQuery request to a
ContentDirectory subtree.

e CDSView: specifies the type of CDS View to process (See subclause 2.2.19, “CDS
View” and subclause 2.3.26, “A_ARG _TYPE CDSView").

e QueryReguest: specifies an XQuery 1.0 request that is to be applied to the selected
CDS View. The XQuery request contains instructions that will be applied to the input
document (CDS View) in order to generate the result that will be returned in the
QueryResult output argument. See subclause 2.3.26, “A_ARG_TYPE_ QueryRequest”.

o _\QueryResult: contains the result generated by processing the instructions, specified in
the QueryRequest argument (see subclause 2.3.28, “A ARG _TYPE QueryResult").
Note that the structure of the result solely depends on the instructions provided in the
QueryRequest argument. For example, the result could be a simple list of item titles

(see example in subclause 2.6.13.1, “Retrieving the title of all music albums”) or it
could be a valid DIDL-Lite XML Document (see example in subclause 2.6.13.2,
“Retrieving the audio items of Album 1").

e UpdatelD: The UpdatelD output argument is the same as the UpdatelD output
argument as specified in the Browse() action (See subclause 2.5.7, “Browse()").

Table 2-46 — Arguments for FreeFormQuery()

Argument Direction Related State Variable

ContainerlD IN A ARG _TYPE ObjectIiD
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Argument Direction Related State Variable

CDSView IN A ARG_TYPE CDSView

QueryRequest IN A ARG _TYPE QueryRequest

QueryResult ouT A _ARG_TYPE QueryResult

UpdatelD ouT A ARG _TYPE UpdatelD

2.5.19.2 Dependency on State

None.

2.5.19.3 Effect on State

None.

2.5.19.4 Errors

Table 2-47 — Error Codes for FreeFormQuery()
errorCode errorDescription Description

400-499 TBD See UPnP Device Architecture subclause on'Control.

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

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

708 Unsupported or The action failed because a.specified search criteria is not
invalid search supported or is invalid. This¢s likely caused by a reference to an
criteria unsupported property.

710 No such container The FreeFormQuery() request failed because the ContainerlD

argument is invalidhor identifies an object that is not a container.

720 Cannot process the | The FreeFormQuery() request failed because the ContentDirectory
request service is upable to generate the query result in the time allotted.

724 Unsupported or The FreeFormQuery() request failed because the value specified in
invalid CDS View the CDS’/View argument is not supported or is invalid.

725 Invalid Query TheFreeFormQuery() request failed because the XQuery XML
Request document specified in the QueryRequest argument is invalid. This is

likely caused by an invalid XML document that does not conform to
the XQuery specificiation [XQUERY10]

726 Unsupported'Query | The FreeFormQuery() request failed because the XQuery XML
Request document specified in the QueryRequest argument contains
instructien(s) unsupported instructions for this particular implementation.

2.5.20 GetFreeEormQueryCapabilities()

This actiomprovides a list of property names and their associated namespaces that can be
used in an-XQuery request on this ContentDirectory service implementation.

If aContentDirectory service implementation supports the GetFreeFormQueryCapabilities()
action, then the FreeFormQuery() action MUST also be supported.

2.5.20.1 Arguments

The following arguments are defined:

e FFQCapabilities: This output argument contains a FFQCapabilities XML Document that
contains a list of property names and a list of their associated namespaces and
namespace prefixes. See subclause 2.3.29, “A ARG _TYPE FFQCapabilities” and
[AVS-XSD] for details.

Table 2-48 — Arguments for GetFreeFormQueryCapabilities()

Argument Direction Related State Variable
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Argument Direction Related State Variable
EFEQCapabilities ouT A ARG TYPE FFQCapabilities
2.5.20.2 Dependency on State
None.
2.5.20.3 Effect on State
None.
2.5.20.4 Errors

Table 2-49 — Error Codes for GetFreeFormQueryCapabilities()
errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture subclause on Control
500-599 TBD See UPnP Device Architecture subclause on CaontroV.
600-699 TBD See UPnP Device Architecture subclause on‘€aontrol.
2.5.21 Non-Standard Actions Implemented by a UPnP Vendor

To facilitate certification, non-standard actions implemented- by a UPnP vendor MUST be
included in the device's service template. The UPnR, Device Architecture lists naming
requirements for non-standard actions (cfr. subclause gn Description).

2.5.22 Common Error Codes

The following table lists error codes commoncto actions for this service type. If a given action
results in multiple errors, the most specific_efxror MUST be returned.

Table 2-50 — Common Error Codes

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture subclause on Control.
500-599 TBD See UPnP Device Architecture subclause on Control.
600-699 TBD See UPnP Device Architecture subclause on Control.
701 No such ebject The action failed because a specified object is invalid.
702 Invalid The action failed because a specified tag/value pair does not match
CurnentTagValue the current state of the ContentDirectory service.
703 Mvalid The action failed because the specified tag value is invalid.
NewTagValue
704 Required tag The action failed because the request included an implicit request to
delete a required tag.
705 Read only tag The action failed because the request included an implicit request to
modify a read-only tag.
706 Parameter The action failed because two separate references to the number of
Mismatch tag/value pairs (including empty placeholders) do not match.
707 <Reserved> Reserved for future use.
708 Unsupported or The action failed because a specified search criteria is not
invalid search supported or is invalid.
criteria
709 Unsupported or The action failed because a specified sort criteria argument is not
invalid sort criteria supported or is invalid.
710 No such container The action failed because an argument specifying a container is
invalid or identifies an object that is not a container.
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errorCode errorDescription Description

711 Restricted object The action failed because it would result in the modification of a
restricted object.

712 Bad metadata The action failed because a specified XML tag is not supported or
because a specified DIDL-Lite XML Document or Fragment is
invalid.

713 Restricted parent The action failed because it would result in the modification of the

object restricted parent object of the target object.

714 No such source The action failed because a specified source resource was not

resource found.

715 Source resource The action failed because a specified source resource is busy.

access denied

716 Transfer busy The action failed because a specified resource refuses to perform
another file transfer.

717 No such file The action failed because a specified file transfer task dees.not

transfer exist.

718 No such destination | The action failed because a specified destination résource cannot

resource be identified.

719 Destination The action failed because a specified destination resource is busy.

resource access
denied

720 Cannot process the | The action failed because the ConténtDirectory service was unable

request to complete the necessary computations in the time allotted.

721 Restricted source The action failed because the” @restricted property of the source

parent object parent container of the objé€ct t6 move is set to true.

722 Incompatible parent | The action failed becausé.the class of the object to move is not

class compatible with the upnp:createClass property of the destination
parent container.

723 lllegal destination The action failed because it would create an illegal configuration.

724 Unsupported or The requestdailed because the value specified in the CDSView

invalid CDS View argumentsis not supported or is invalid.
725 Invalid Query The, request failed because the XQuery XML document specified in
Request theQueryRequest argument is invalid.

726 Unsupported Query (| The request failed because the XQuery XML document specified in
Request the QueryRequest argument contains unsupported instructions for
instruction(s) this particular implementation.

Note 1: The errorDescription field returned by an action does not necessarily contain human-
readable text (for example, as indicated in the second column of the Error Code tables.) It
may contain machine-readable information that provides more detailed information about the
error. It is therefore not advisable for a control point to blindly display the errorDescription
field contents to’the user.

Note 2:\800-899 Error Codes are not permitted for standard actions. See UPnP Device
Architecture subclause on Control for more details.

26  Theory of Operation (Informative)

2.6.1 Introduction

This subclause (2.6) walks through several scenarios to illustrate the various actions
supported by the ContentDirectory service. These include browsing, searching, object
creation, update, and deletion, property creation, update and deletion, content transfer,
playlist manipulation, Internet content representation, and bookmark manipulation.
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2.6.2 Generating Object ID Values

As discussed in subclause 2.2.3, “Object Identity” and subclause 2.2.4, “Object Lifetime”,
control points can benefit when objects preserve their identify (i.e. retain the value of their
@id property even when going off-line)

In order to preserve an object’s identity, the value of the object’'s @id property cannot change
since that is the value used by a control point to identify an object. Additionally, when an

nhjﬂr\f IS, rinlﬂfﬂri’ the value of that nhjnr\f’c id prnpnrty cannot he nccignnd ta nnnfhnr,

object. Otherwise, control points might mistakenly conclude that the second object is the
object that was deleted which, of course, it is not. However, if an object is deleted then
subsequently restored, then the original value of that object’s @id property can again, be
assigned to the restored object — thus preserving the object’s original identity. Consequeéntly,
control points that detect an @id property value that have been seen before can safely
conclude that this object is the same object as before but perhaps with some updated
property values. See subclause 2.2.3, “Object lIdentity” and subclause, '2:2.4, “Object
Lifetime"for more details.

If for any reason, an implementation needs to change the value of an abject's @id property for
an object for which it is tracking changes (i.e. an object with the<upnp:objectUpdatelD or
upnp:containerUpdatelD properties), it has the option of treating the\action as a change to the
@id property value and calling the necessary Service ReSet”Procedure as defined in
subclause 2.3.7, “ServiceResetToken” and subclause 2.3.7.1y “Service Reset Procedure”.
Alternatively, the implementation can treat the change as alseparate object deletion followed
by a new and different object creation. As with all object creations and/or deletions, the
implementation will need to comply with all functional’requirements that are mandated by the
ContentDirectory specification, for example, geneérating events (when on-line), updating
various state variables and/or properties including the parent container's @childCount and
upnp:totalDeletedChildCount properties, if present. See subclause 2.3.8, “LastChange” state
variable for more details.

Although many devices do not explicitly store the value of each object’'s @id property,
preserving the identity of each objectyis still possible for most devices. For example, a file
system-based implementation could “consistently generate the same @id property value of
each object by using the full filelsystem pathname of the content that the object represents.
Unless the content file is moved, its pathname is both unique and persistent, which, in turn,
yields an object identity that'is also unique and persistent. Additionally, in order to generate a
unique object identity even when the filename and/or the file system’s unique identifier is
reused (i.e. assigned to-a different content file), the implementation may be able to generate
both persistent and-fully unique object IDs by appending the @id property value with the file’s
time of creation~which is stored by most file systems. For non file system-based
implementationsi\.it is possible to generate unique IDs by maintaining and persisting a counter
of the items¢that have been exposed by the ContentDirectory service. When a new object is
created, the-value of the counter is assigned to the @id property of the new object and the
counter-is’incremented. Since the @id property is a string, the counter can be stored as a set
of characters representing the decimal or hexadecimal digits of the counter and the increment
is performed by arithmetic on those character digits. In this way, a system that uses a string
of\length n characters can represent 16" objects over the lifetime of the ContentDirectory

service before the @id properties would be reused. In this environment, persistence could be
ensured by storing the @id value along with the metadata that is stored for the object. These
are just a few examples that illustrate that creating long-lived and non-reused @id property
values is possible even thought the device does not have a lot of permanent storage
dedicated to the Content Directory service implementation.

2.6.3 Content Setup for Browsing and Searching

The following illustrates the logical structure of a ContentDirectory service which exposes a
physical directory structure on a PC-like file system. The content includes music and photos
organized into a few directory folders. The logical directory hierarchy is as follows:

¢ Name=“Content”
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e Name="My Music”

e Name="Singles Soundtrack - Various Artists.musicalbum”
¢ Name="Would - Alice In Chains.wma”, Size="90000"
¢ Name="“Chloe Dancer - Mother Love Bone.wma”, Size="200000"
e Name="State Of Love And Trust - Pearl Jam.wma”, Size=*70000"

e Name=“Drown - Smashing Pumpkins.mp3”, Size="140000"

2.6.4

¢ Name="Brand New Day - Sting.musicalbum”
e Name="A Thousand Years - Sting.wma”, Size=*100000"
e Name="“Desert Rose - Sting.wma”, Size="50000"
e Name="Big Lie Small World - Sting.mp3”, Size="80000"

e Name="My Photos”

¢ Name="Mexico Trip.photoalbum”
e Name="Sunset on the beach - 10/20/2001.jpg", Size=:20000"
¢ Name="Playing in the pool - 10/25/2001.jpg", Size=25000"
e Name="“Christmas.photoalbum”
e Name="“John and Mary by the fire - 12/24/2001jpg”, Size="22000"

e Name=“Christmas Tree loaded with = presents - 12/25/2001.jpg",
Size="10000"

e Name="Album Art”

e Name="Brand New Day.albumart”,Size="20000"
e Name="Singles Soundtrack.albumart”,Size=*20000"

Browsing

The Browse() action is designed te’allow the control point to navigate the native content
hierarchy exposed by the ContentBirectory service. This hierarchy could map onto an explicit
physical hierarchy or a logical\ene. In addition, the Browse() action enables the following
features while navigating the hierarchy:

Metadata only brewsing. The metadata associated with a particular object can be
retrieved.

Children ,object browsing. The direct children of an object whose class is derived
from the‘centainer class can be retrieved.

Increémental navigation that is: the full hierarchy is never returned in one action since
this<is likely to flood the resources available to the control point (memory, network
bandwidth, etc.). Also within a particular hierarchy level, the control point can restrict
the number (and the starting offset) of objects returned in the result.

Sorting. The result can be requested in a particular sort order. The available sort
orders are expressed in the return value of the GetSortCapabilities() action.

Filtering. The result data can be filtered to only include a subset of the properties
available on the object (see subclause 2.3.15, “A_ARG_TYPE Filter.”) Note that
certain properties MUST NOT be filtered out in order to maintain validity of the
resulting DIDL-Lite XML Document. If a non-filterable property is left out of the filter
list, it will still be included in the Result argument.

The following examples illustrate the typical Browse() request-response interaction between a
control point and a ContentDirectory service. It assumes the content setup specified in
subclause 2.6.3, “Content Setup for Browsing and Searching”.
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2.6.4.1 Retrieving Sort Capabilities

When it connects to the ContentDirectory service, the control point determines which
properties can be used as sort criteria in a Browse() or Search() request. It does this via the
GetSortCapabilities action:

Request:
GetSortCapabilities()

Rocihoaonco-
RCSPOTStT

GetSortCapabilities("'dc:title,dc:creator,dc:date,res@size')

2.6.4.2 Browsing the Root Level Metadata

The control point needs to retrieve the root level metadata for the ContentDirectory service. It
does this via the following Browse() action:

Request:
Browse("'0", "BrowseMetadata', "*'", 0, 0, ")

Response:
Browse ("'
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmIns:dc="http://purl_.org/dc/elements/1.1/"
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-LiteZ”
xmIns:upnp=""'urn:schemas-upnp-org:metadata-1-0/upnps/*
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"’
xsi:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite7
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www_upnp.org/schemas/av/upnpyxsd”>
<container i1d="0" parentlD="-1" chilldCount=""3"
restricted="1" searchable="1">
<dc:title>Content</dc:title>
<upnp:class>object.container.storageFolder</upnp:class>
<upnp:storageUsed>847000</upnp:storageUsed>
<upnp:writeStatus>WRITABLE</upnp:writeStatus>
<upnp:searchClass #ncludeDerived="0">
object.container.album.musicAlbum
</upnp:searchClass>
<upnp:searchClass includeDerived="0">
object .container.album.photoAlbum
</upnp:searchClass>
<upnp:searchClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp-searchClass>
<@pnp:searchClass includeDerived="0">
object.item.imageltem.photo
</upnp:searchClass>
<upnp:searchClass name="Vendor Album Art"
includeDerived="1">

thi ectitem 1 mage lLtem phnfn vendorAlbumArt

</upnp:searchClass>
</container>
</DIDL-Lite>", 1, 1, 10)

Note that the response contains the DIDL-Lite XML Document with the metadata
corresponding to the root container of the ContentDirectory service (container @id = 0), and
the other output arguments NumberReturned, TotalMatches, and UpdatelD, respectively.
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2.6.4.3 Browsing the Children of the Root Level

The control point needs to retrieve the children of the root-level container. The control point
can display 3 items at a time, so it restricts the number of children returned in the Result
argument. It does this via the following Browse() action:

Request:
Browse(*'0", "BrowseDirectChildren™, "*", 0, 3, ')

Respenrse=
Browse ("'
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns: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:schemaLocation="
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">
<container i1d="1" parentlD=""0" childCount="2" restricted=\0">
<dc:title>My Music</dc:title>
<upnp:class>object.container.storageFolder</upnp:class>
<upnp:storageUsed>730000</upnp:storageUsed>
<upnp:writeStatus>WRITABLE</upnp:writeStatus>
<upnp:searchClass includeDerived="0">
object.container._.album.musicAlbum
</upnp:searchClass>
<upnp:searchClass includeDerived="0">
object._item.audioltem_musicTrack
</upnp:searchClass>
<upnp:createClass includeDerived="Q">
object.container.album.musicAlbum
</upnp:createClass>
</container>
<container i1d="2" parentlD=""0:".childCount="2" restricted="0">
<dc:title>My Photos</dc:title>
<upnp:class>object.container.storageFolder</upnp:class>
<upnp:storageUsed>77000</upnp:storageUsed>
<upnp:writeStatus>WRITABLE</upnp:writeStatus>
<upnp:searchClass\includeDerived="0">
object.container.album.photoAlbum
</upnp:searchClass>
<upnp:searchClass includeDerived="0">
objectsitem. imageltem.photo
</upnpcsearchClass>
<upnp:createClass includeDerived="0">
object.container.album.photoAlbum
</wpnp:createClass>
</container>
<eonhtainer id="30" parentlD="0" childCount="2" restricted="0">
<dc:title>Album Art</dc:title>
<upnp:class>object.container.storageFolder</upnp:class>

fa¥aYaYal Vi
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<upnp:writeStatus>WRITABLE</upnp:writeStatus>
<upnp:searchClass name="Vendor Album Art"

includeDerived=""1">

object.item.imageltem.photo.vendorAlbumArt
</upnp:searchClass>
<upnp:createClass includeDerived="1">
object.item. imageltem.photo.vendorAlbumArt
</upnp:createClass>
</container>
</DIDL-Lite>", 3, 3, 10)
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2.6.4.4 Browsing the Children of the My Music Folder

The control point needs to retrieve the children of the My Music folder. The control point can
display 3 items at a time, so it specifies the number of children returned in the Result
argument. In addition, it specifies the Result argument to be sorted in ascending order by the
creator property. It does this via the following Browse() action:

Request:
Browse(*'1", "BrowseDirectChildren™, "*", 0, 3, '+dc:creator™)

Response:
Browse ("'
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns: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">
<container i1d="4" parentlD=""1" childCount="3" restricted3"0">
<dc:title>Brand New Day</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>object.container.album.musicAlbum</upnp:class>
object._item.audioltem_musicTrack
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp:createClass>
</container>
<container id="3" parentlD="1" child€ount="4" restricted="0">
<dc:title>Singles Soundtrack</dc:title>
<dc:creator>Various Artists</dc:creator>
<upnp:class>object.container.album.musicAlbum</upnp:class>
<upnp:searchClass includeberived="0">
object.item.audioltem.musicTrack
</upnp:searchClass>
<upnp:createClass, includeDerived="0">
object.item. audioltem_musicTrack
</upnp:createClass>
</container>
</DIDL-Lite>", 2{ 2, 21)

2.6.4.5 Browsing the Children of the Singles Soundtrack Music Album

The conttel*point needs to retrieve the children of the Singles Soundtrack music album. The
control\point can display 3 items at a time, so it restricts the number of children returned in
each ‘Result argument. In addition, it specifies the Result argument to be sorted in ascending
orfder by the dc:title property. It does this via the following Browse() action:

Request:
Browse(*'3", ""BrowseDirectChildren', "*", 0, 3, "+dc:title")

Response:

Browse ("'

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

<DIDL-Lite

xmlns: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
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urn:schemas-upnp-org:metadata-1-0/upnp/
http://www_upnp.org/schemas/av/upnp.xsd">
<item id="6" parentlD="3" restricted="0">
<dc:title>Chloe Dancer</dc:title>
<dc:creator>Mother Love Bone</dc:creator>
<upnp:class>object.item.audioltem_musicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/x-ms-wma:*" size='200000">
http://10.0.0.1/getcontent.asp?id=6
</res>
</item>

<item id="8" parentlD="3" restricted="0">
<dc:title>Drown</dc:title>
<dc:creator>Smashing Pumpkins</dc:creator>
<upnp:class>object.item.audioltem.musicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/mpeg:*" size='"140000">
http://10.0.0.1/getcontent.asp?id=8
</res>
</item>
<item id="7" parentlD="3" restricted="0">
<dc:title>State Of Love And Trust</dc:title>
<dc:creator>Pearl Jam</dc:creator>
<upnp:class>object.item._audioltem.musicTrack</upnp:class®
<res protocolInfo="http-get:*:audio/x-ms-wma:*" size="70000">
http://10.0.0.1/getcontent._asp?id=7
</res>
</item>
</DIDL-Lite>", 3, 4, 18)

Request:
Browse("'3", "BrowseDirectChildren™, "*", 3, 3, '“de:-title™)

Response:
Browse ("'
<?xml version="1.0" encoding="UTF-8"?>
<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-orgtmetadata-1-0/upnp/
http://www._upnp.org/schemas/av/upnp.xsd">
<item id="5" paren®tiD="3" restricted="0">
<dc:title>Would</dc:title>
<dc:creator>Alice In Chains</dc:creator>
<upnp:chass>object. item_audioltem.musicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/x-ms-wma:*" size="90000">
http://10.0.0.1/getcontent._asp?id=5
<fres>
</ item>
</DIRL=Yite>", 1, 4, 18)

2,6.4.6 Browsing the Children of the Album Art Folder

The control point needs to retrieve the children of the Album Art folder. The control point can
display 3 items at a time so it restricts the number of children returned in the Result argument.
It does this via the following Browse() action:

Request:
Browse(*'30", "BrowseDirectChildren™, ">, 0, 3, ")

Response:

Browse ("'

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

<DIDL-Lite
xmlns:dc="http://purl_org/dc/elements/1.1/"
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
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xmIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
Xxsi: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="31" parentlD="30" restricted="0">
<dc:title>Brand New Day</dc:title>
<upnp:class name="Vendor Album Art'>

object. item.imageltem.photo.vendorAlbumArt
</upnp:class>
<res protocolInfo="http-get:*:image/jpeg:*" size="20000"">
http://10.0.0.1/getcontent.asp?id=31
</res>
</item>
<item id=""32" parentlD="30" restricted="0">
<dc:title>Singles Soundtrack</dc:title>
<upnp:class name="Vendor Album Art">
object.item. imageltem.photo.vendorAlbumArt
</upnp:class>
<res protocolInfo="http-get:*:image/jpeg:*" size="20000"%
http://10.0.0.1/getcontent.asp?id=32
</res>
</item>
</DIDL-Lite>", 2, 2, 50)

2.6.5 Searching

The Search() action is designed to allow a control point to search for objects in the
ContentDirectory service that match a given. 'search criteria (see subclause 2.3.13,
“A_ARG_TYPE SearchCriteria.”). In addition, .the Search() action supports the following
features:

e Incremental result retrieval thatds: in the context of a particular request the control
point can restrict the number (and the starting offset) of objects returned in the Result
argument.

e Sorting. The Result can(be requested in a particular sort order. The available sort
orders are expressed in the return value of the GetSortCapabilities action.

e Filtering. The Result‘data can be filtered to only include a subset of the properties
available on thevoebject (see subclause 2.3.15, “A ARG TYPE Filter.”) Note that
certain properties MUST NOT be filtered out in order to maintain the validity of the
resulting DIDL-Lite XML Document. If a non-filterable property is left out of the filter
set, it willstill be included in the Result argument.

The following examples illustrate the typical Search() request-response interaction between a
control poiat and a ContentDirectory service. It assumes the content setup specified in
subclausg 2.6.3, “Content Setup for Browsing and Searching”.

26.5.1 Retrieving Search Capabilities

Whem—it—commects —to—the—ContentDirectory —service, the—controt—pomt—determimes—wiich
properties can be used in the SearchCriteria argument of the Search() action. It does this via
the GetSearchCapabilities() action:

Request:
GetSearchCapabilities()

Response:
GetSearchCapabilities("
dc:title,dc:creator,dc:date,upnp:class,res@size')
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2.6.5.2 Search for All Content Created by the performer Sting

Search for all objects where dc:creator is Sting and sort the Result argument in ascending
order by dc:title. The control point can only display 3 items at a time so it restricts the number
requested. The following Search() action is used:

Request:
Search(*'0", "dc:creator = "'Sting™*", "*", 0, 3, "+dc:title")

Respenrse=
Search("
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns: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:schemaLocation="
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="9" parentlD="4" restricted="0">
<dc:title>A Thousand Years</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>object.item.audioltem.musicTrack</upnp:iclass>
<res protocolInfo="http-get:*:audio/x-ms-wma:*"(size=""100000">
http://10.0.0.1/getcontent.asp?id=9
</res>
</item>
<item id="11" parentlD="4" restricted="0">
<dc:title>Big Lie, Small World</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>object.item_audioltemmusicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/mpeg:*" size="70000"">
http://10.0.0.1/getcontent.asp?id=11
</res>
</item>
<container i1d="4" parentID=1" childCount="3" restricted="0"
searchable="1">
<dc:title>Brand New Day</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>objeet:container.album.musicAlbum</upnp:class>
<upnp:searchClass’ includeDerived="0">
object.item.audioltem_musicTrack
</upnp:searchClass>
<upnp:créateClass includeDerived="0">
object.item.audioltem.musicTrack
</upnpicreateClass>
</container>
</DIDL-Lvee>", 3, 4, 10)

Request:
Search(*'0", "dc:creator = "Sting"", "*", 3, 3, "+dc:title")

(w3 =
NCSPUTTSC—

Search("
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlIns: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="10" parentlD="4" restricted="0">
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<dc:title>Desert Rose</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>object.item_audioltem.musicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/x-ms-wma:*" size="50000"">
http://10.0.0.1/getcontent._asp?id=10
</res>
</item>
</DIDL-Lite>", 1, 4, 10)

2653 Searctrforat-PhotosFakenmr Durmythevonthof-October
Search for all photo objects whose dc:date is in October and sort the Result argument\in
ascending order by dc:date. The control point can only display 3 items at a time so it restricts

the number requested. The following Search() action is used:

Request:

Search(''0",

"upnp:class derivedfrom "object.item.imageltem.photo” and (dc:date >={%2001-10-01"
and dc:date <= '"'2001-10-31'")", "*'", 0, 3, "+dc:date')

Response:
Search(""
<?xml version="1.0" encoding="UTF-8"?>
<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-LiteX
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="14" parentlD="12" restricted="0">
<dc:title>Sunset on the beach</dec:title>
<dc:date>2001-10-20</dc:date>
<upnp:class>object. item. imageltem.photo</upnp:class>
<res protocolInfo="http-get:I*:image/jpeg:*" size="20000"">
http://10.0.0.1/getcontent.asp?id=14
</res>
</item>
<item id="15" parentiD=""12" restricted="0">
<dc:title>Playing in the pool</dc:title>
<dc:date>2001=10-25</dc:date>
<upnp:class>object. item. imageltem.photo</upnp:class>
<res protocol Info="http-get:*:image/jpeg:*" size="25000"">
http://10.0.0.1/getcontent._asp?id=15
</res>
</item>
</DIDL-Lite>", 2, 2, 10)

2.6.54 Search for All Objects in the My Photos Folder Containing the Word
“Christmas”

Search for all objects where the title contains "Christmas’ under the My Photos folder. The
control point can only display 3 items at a time so it restricts the number requested. The
Result argument is sorted in ascending order by dc:title. The following Search() action is
used:

Request:
Search(''2", "dc:title contains "Christmas"", "*", 0, 3, "+dc:title")

Response:

Search("

<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmIns:dc="http://purl_.org/dc/elements/1.1/"
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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"

Xxsi: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">
<container 1d="13" parentlD="2" restricted="0"
searchable=""1">

<dc:title>Christmas</dc:title>
<upnp:class>object.container.album.photoAlbum</upnp:class>
<upnp:searchClass includeDerived="0">
object.item.imageltem.photo
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.imageltem.photo
</upnp:createClass>
</container>
<item id="17" parentlD="13" restricted="0">
<dc:title>Christmas tree loaded with presents</dc:title>
<dc:date>2001-12-25</dc:date>
<upnp:class>object. item. imageltem.photo</upnp:class>
<res protocolInfo="http-get:*:image/jpeg:*" size="25000'">
http://10.0.0.1/getcontent.asp?id=17
</res>
</item>
</DIDL-Lite>", 2, 2, 47)

2.6.5.5 Search for all album objects in the ConténtDirectory service

Search for all objects that are derived from object.container.album. The following Search()
action is used:

Request:
Search("0", "upnp:class derivedfrom \“object.container.album™", ">, 0, 4, ")

Response:
Search("
<?xml version="1.0" encoding=“UTF-8"?>
<DIDL-Lite
xmlns: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://ww) upnp.org/schemas/av/didl-lite.xsd
urn:schémas-upnp-org:metadata-1-0/upnp/
http:/Z/Www.upnp.org/schemas/av/upnp.xsd">
<container i1d="3" parentlD="1" childCount="4" restricted="0"
searchable="1">
<dc:title>Singles Soundtrack</dc:title>
<dc:creator>Various Artists</dc:creator>
<upnp:class>object.container._album_musicAlbum</upnp:class>

<upnp:searchClass includeDerived="0">
object.item.audioltem_musicTrack
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp:createClass>
</container>
<container i1d="4" parentID="1" childCount="3" restricted="0"
searchable="1">
<dc:title>Brand New Day</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>object.container.album.musicAlbum</upnp:class>
<upnp:searchClass includeDerived="0">
object.item.audioltem.musicTrack
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</upnp:searchClass>
object.item.audioltem_musicTrack
</upnp:createClass>
</container>
<container id="12" parentlD="2" restricted="0"
searchable="1">
<dc:title>Mexico Trip</dc:title>
<upnp:class>object.container.album._photoAlbum</upnp:class>
<upnp:searchClass includeDerived="0" >

object. item.imageltem.photo
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.imageltem.photo
</upnp:createClass>
</container>
searchable="1">
<dc:title>Christmas</dc:title>
<upnp:class>object.container.album.photoAlbum</upnp:class>
<upnp:searchClass includeDerived="0" >
object.item.imageltem.photo
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.imageltem.photo
</upnp:createClass>
</container>
</DIDL-Lite>", 4, 4, 10)

2.6.6 Browsing, Searching, and References

Using the content setup above, the following examples illustrate creation of a reference, the
result of a search where the result contains aweference, and deletion of a reference.

2.6.6.1 Creating a reference to a photo in the Mexico Trip album inside the
Christmas album

A reference to an existing item is created via the following action:

Request:
CreateReference('13", "15™)

Response:
CreateReference(''20%)

2.6.6.2 Search’for All Photos Taken During the Month of October

Search for_all photo objects whose dc:date is in October and sort the Result argument in
ascendingrorder by dc:date. The control point can only display 3 items at a time so it restricts
the nutmber requested. The following Search() action is used:

Reguest:
Search(*'0",

“oprip-class derivedfromobjectitermimage Htem-photo“—and—(dcdate—>—"2001+=16=01"

and dc:date <= "2001-10-31")", "*", 0, 3, "+dc:date™)

Response:

Search(""

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

<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""

Xxsi:schemalLocation=""
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd



https://standardsiso.com/api/?name=ddf5fb9e0c51fc305b5274c7a9b2ec87

— 98 — 29341-14-12 © ISO/IEC:2011(E)

urn:schemas-upnp-org:metadata-1-0/upnp/
http://www_upnp.org/schemas/av/upnp.xsd">

<item id="14" parentlD="12" restricted="0">
<dc:title>Sunset on the beach</dc:title>
<dc:date>2001-10-20</dc:date>
<upnp:class>object. item. imageltem.photo</upnp:class>
<res protocolInfo="http-get:*:image/jpeg:*" size="20000"">

http://10.0.0.1/getcontent.asp?id=14

</res>

</item>

<item id="15" parentlD="12" restricted="0">
<dc:title>Playing in the pool</dc:title>
<dc:date>2001-10-25</dc:date>
<upnp:class>object. item. imageltem.photo</upnp:class>
<res protocolInfo="http-get:*:image/jpeg:*" size="25000"">
http://10.0.0.1/getcontent.asp?id=15
</res>
</item>
<item id=""20" refID=""15" parentlD=""13" restricted="0">
<dc:title>Playing in the pool</dc:title>
<dc:date>2001-10-25</dc:date>
<upnp:class>object. item. imageltem.photo</upnp:class>
<res protocolInfo="http-get:*:image/jpeg:*" size="25000">
http://10.0.0.1/getcontent._asp?id=15
</res>
</item>
</DIDL-Lite>", 3, 3, 10)

2.6.6.3 Deletion of the Reference to the Photo inythe Mexico Trip Album

A reference item is deleted via the DestroyObject(), ‘action:

Request:
DestroyObject(''20")

Response:
DestroyObject()

2.6.7 Object Creation
2.6.7.1 Creating a New Object

The_CreateObject() action is used to create a new object in the specified container. The
ContentDirectory service will create an object according to the specified metadata. Additional
metadata MAY beladded by the ContentDirectory service. The action returns ObjectlD and
metadata of thescteated object. Note that all REQUIRED elements MUST exist in the returned
Result argument.

2.6.7.2 Example: Creating a New MusicTrack in the Albuml (@id = 10)

Inveke CreateObject() with the ContainerlD argument set to 10 and the Elements argument
sét to the metadata describing the new object to be created. This must include the upnp:class
property, and in this example, its value is set to “object.item.audioltem.musicTrack”.

Request:
CreateObject(''10™, ™
<?xml version="1.0" encoding="UTF-8"?>
<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">
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<item id="" parentlID="10" restricted="0">
<dc:title>New Track</dc:title>
<upnp:class>
object.item.audioltem_musicTrack
</upnp:class>
</item>
</DIDL-Lite>")

Response:
CreateObject('12", "

<?xml version="1.0" encoding="UTF-8"?>
<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="12" parentlD="10" restricted="0">
<dc:title>New Track</dc:title>
<dc:creator></dc:creator>
<res importUri="http://10.0.0.1/pc/item?id=12"
protocol Info=""*:*:audio:*">
</res>
<upnp:class>
object.item.audioltem.musicTrack
</upnp:class>
<upnp:genre></upnp:genre>
<upnp:album>Albuml</upnp:album>
</item>
</DIDL-Lite>")

2.6.8 Object Resource Binding (ImpQ¥ting a Resource)

There are two ContentDirectory service mechanisms defined to import content into the
ContentDirectory service:

e The ImportResource() action, which uses HTTP GET and the res@ImportUri property.
e HTTP POST, executed by the control point.

2.6.8.1 Transfer Using the ImportResource() Action

The destination.(for example http://10.0.0.1/cd/import?id=3) is located in the
ContentDirectory service and the source that needs to be imported (for example
http://séxver/song.mp3) is external to the ContentDirectory service. (Any resource
identified\ by a URL can be used). If a control point wants to create a new object whose
resource’/needs to be imported from an external source, it can first invoke the CreateObject()
actien-and then import the file.

Aftar the CroatoQhioct() ::r\finn, the rog prnpnrhjl of the nn\AlIy created nhjnnf holds the
AHe A < ject—acHoR—in ! F A REWA reateq B +—noiG th

following value:

<res protocollInfo="*:*:audio:*"
importUri="http://10.0.0.1/cd/import?id=3">
</res>

A control point then invokes the ImportResource() action and a TransferlD value (for example
“1234") is returned. The TransferID can be used by the control point to manipulate the
transfer while it is progressing.

Request:
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ImportResource("http://server/song.mp3",
"http://10.0.0.1/cd/import?id=3")

Response:
ImportResource(*'1234")

The ContentDirectory service initiates the HTTP GET to the external source and begins
receiving data, which is directed to the local destination.

Request:
GET /song.mp3 HTTP/1.1

Response:
HTTP/1.1 200 OK

The control point may monitor the progress of the transfer using the GetFranhsferProgress()
action:

Request:
GetTransferProgress(''1234')

Response:
GetTransferProgress("'IN_PROGRESS"™, 43852, 125327)

After the HTTP GET has finished successfully, the control point can query the result of the file
transfer:

Request:
GetTransferProgress(''1234')

Response:
GetTransferProgress("'COMPLETED™, 125327, 125327)

If a control point has subscribedto events from the ContentDirectory service, the control point
receives two events from the TransferlDs state variable during the transfer described above:

The following event is_generated when the actual transfer starts:

Event:
TransferIDs=""1234"

When the transfer ends (either successfully or when it fails due to an error or is stopped by
the StopTkansferResource() action) a second event is generated:

Event:
TransferlDs=""

ATTET the Tile transier has completed SucCessiully, the Tes property o the newly created object
contains the following value (as an example):

<res protocolInfo="http-get:*:audio/mp3:*">
http://10.0.0.1/cd/content?id=3
</res>

2.6.8.2 Transfer Using Direct HTTP POST

When the control point has direct access to the content (such as when the content is local to
the control point), it is possible for a control point to post the desired content directly to the
ContentDirectory service.



https://standardsiso.com/api/?name=ddf5fb9e0c51fc305b5274c7a9b2ec87

29341-14-12 © ISO/IEC:2011(E) — 101 —

A control point initiates HTTP POST to the destination and begins sending the data.

Request:
POST /cd/content?id=3 HTTP/1.1

Response:
HTTP/1.1 200 OK

2.6.9 Exporting ContentDirectory Resources

There are two ContentDirectory service mechanisms defined to export content from the
ContentDirectory service:
e The ExportResource() action.

e HTTP GET executed by the control point (only for resources that have the HTTP GET
protocol specified in their res@protocolinfo property).

2.6.9.1 Transfer Using the ExportResource() Action

The source (for example http://10.0.0.1/cd/content?id=3) is lecated internal to the
ContentDirectory service and the destination (for example
http://server/content?i1d=6) is located externally and is identified by a URL.

For example, the res property of a ContentDirectory object gontains the following value before
the export:

<res protocolInfo="http-get:*:audio/m3u:*">
http://10.0.0.1/cd/content?id=3
</res>

A control point invokes the ExportResoudree() action and a TransferID value (for example
“1235") is returned:

Request:
ExportResource(
"http://10.0.0.1/cd/content?id=3"",""http://server/content?id=6"")

Response:
ExportResource(''1235")

The ContentDirectory service initiates the HTTP POST to the external destination and begins
sending data _ffem the local source.

Request:
POST content?id=6 HTTP/1.1

Response:
HTTP/1.1 200 OK

The control point may monitor the progress of the transfer using the GetTransferProgress()
action:

Request:
GetTransferProgress(''1235")

Response:
GetTransferProgress("'IN_PROGRESS"™, 43852, 125327)

After the HTTP POST has finished successfully, the control point can query the result of the
file transfer:
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Request:
GetTransferProgress(*'1235")

Response:
GetTransferProgress("'COMPLETED", 125327, 125327)

If a control point has subscribed to events from the ContentDirectory service, the control point
receives two events from the TransferlDs state variable during the transfer described above:

The following event is generated when the actual transfer starts:

Event:
TransferlDs=""1235"

When the transfer ends (either successfully or when it fails due to an error ok is stopped by
the StopTransferResource() action) a second event is generated:

Event:
TransferDs=""

After the file transfer has completed successfully, the res property)of the object that contains
the source, is unaltered:

<res protocolInfo="http-get:*:audio/m3u:*">
http://10.0.0.1/cd/content?id=3
</res>

2.6.9.2 Transfer using HTTP GET

For any resource that supports the HTTP GET protocol as specified in its res@protocolinfo
property, a control point initiates the transfer at the remote source, using HTTP GET. The
resource is then copied from the ContentDirectory service to the control point.

2.6.10 Playlist Manipulation
2.6.10.1 Playlist File Repréesgentation in the ContentDirectory Service

A playlist file is represented-as an object of the playlist class (object.item.playlist). The format
of the playlist is indicated by the MIME type section of the res@protocolinfo property on the
playlist object. If a_search were performed for all objects of class object.item.playlist in the
ContentDirectory,service, it would return a Result of the following form:

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

<DIDL-Lite

xmlns:dc="http://purl_org/dc/elements/1.1/"

xmIns="Urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"

xmlnsiypnp=""urn:schemas-upnp-org:metadata-1-0/upnp/*

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

Xs¥:schemaLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/

http://www._upnp.org/schemas/av/didI-Tite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<item id="2" parentlD="1" restricted="0">
<dc:title>Playlist of John and Mary"s music</dc:title>
<dc:creator>John Jones</dc:creator>
<upnp:class>object.item.playlistltem</upnp:class>
<res protocolInfo="http-get:*:audio/m3u:*">
http://pc/k.m3u
</res>
</item>
</DIDL-Lite>
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2.6.10.2 Playlist File Generation

Objects derived from the container class (object.container) MAY contain objects derived from
the item (object.item) or container classes. An example of such a class is the musicAlbum
class (object.container.album.musicAlbum). It is desired to allow a control point to set up a
rendering session of all the items in the music album. This may be accomplished by having
the container object expose a res property, whose value is the URI of a playlist file in a format
that is understood by the MediaRenderer. The content of the playlist file is a sequence of
individual content items. Its _internal format is _identified by the res@protocollnfo_property.

Note: the order of the items in the playlist file is defined by the generator of the playlist, but
SHOULD match the order of the items as returned from the Browse() action on that container.
The following example illustrates this:

e A Browse() of a musicAlbum object’'s metadata returns a Result of the following-form:

<?xml version="1.0" encoding="UTF-8"?>
<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">
<container id="1" parentlD="0" restricted="0"
searchable="1">
<dc:title>Brand New Day</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>
object.container._.album.musicAlbum
</upnp:class>

object.item.audioltem.musichrack

</upnp:searchClass>

<upnp:createClass includeDerjived="0">
object.item.audioltem.musicTrack

</upnp:createClass>

<res protocolInfo="http-get:*:audio/m3u:*">
http://pc/genm3u?containeriD=""1"

</res>

</container>
</DIDL-Lite>

e A Browse()Yof that musicAlbum object’s direct children returns a Result of the following
form:

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

<DIDL-kite

xmlnsodc=""http://purl_org/dc/elements/1.1/"
xmins=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmPns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/"
xXmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi1: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="2" parentlD="1" restricted="0">
<dc:title>A Thousand Years</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>
object.item.audioltem_musicTrack
</upnp:class>
<res protocolInfo="http-get:*:audio/x-ms-wma:*">
http://pc/getcontent?contentlID=""2"
</res>
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</item>
<item id="3" parentlD="1" restricted="0">
<dc:title>Desert Rose</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>
object.item.audioltem.musicTrack
</upnp:class>
<res protocolInfo="http-get:*:audio/x-ms-wma:*>"">
http://pc/getcontent?contentlD=""3"
</res>

</item>
</DIDL-Lite>

e The control point uses the content of the res property on the musicAlbum container
object in the AVTransport::SetAVTransportURI() action on the MediaRendérer. The
MediaRenderer then issues an HTTP GET on the URI
“http://pc/genm3u?containerID="1"" to retrieve the generated M3U ‘resource with
the following content:

http://pc/getcontent?contentID=""2"
http://pc/getcontent?contentlD=""3"

2.6.11 Internet Content Representation

A ContentDirectory service implementation will always resjde on a UPnP device. However,
various URIs present as metadata inside the ContentDirectory service are allowed to point to
locations, for example, web servers, that are outside{the UPnP network. For example, an
Internet Radio station may be represented by an object in a ContentDirectory service hosted
by a UPnP MediaServer device.

In order to be compatible with as many rendéter (player) devices in the UPnP home network
as possible, a MediaServer device MAY be.able to perform protocol and/or format conversion
of content. Protocol and format information is exposed via the res and res@protocollinfo
properties. MediaServer devices that cah serve content using multiple protocols will generally
have multiple res properties for axsingle object. For example, consider an Internet video
resource using RTSP/RTP/UDP. Toe accomodate MediaRenderer devices that can only play
via HTTP, a MediaServer could provide protocol translation, and offer the following metadata:

<item id="InternetStreaml”-restricted="0">
<dc:title>Some Stream</dc:title>
<upnp:class>
object. item.videoltem
</upnp:class>
<res protocollInfo="rtsp-rtp-udp:*:MPV:*">
rtsp://internet-server/streaml._m2v
</res>
<res protocol Info="http-get:*:video/mpeg:*">
http://upnp-device/streaml.m2v
</res>
</item>

MediaRenderer devices that can deal with RTSP/RTP/UDP streams can play from the Internet
server directly, whereas MediaRenderer devices that can only deal with HTTP streams would
stream the same content over HTTP via the MediaServer device that acts as a translating

proxy.

2.6.12 Bookmark Manipulation

The CreateObject(), Browse(), and DestroyObject() actions are used to manipulate bookmark
objects.
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2.6.12.1 Dpookmarkltem Example

The following is an example of a bookmarkltem:

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

<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/"
xsi="" - | Schema-instance’"

Xxsi: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="bookmark-763215" parentlID="BC_001"
restricted="0">
<dc:title>Gone with the Wind</dc:title>
<upnp:class>object. item.bookmarkltem</upnp:class>
<upnp:deviceUDN serviceType="AVTransport:1l"
serviceld="AVTransport'>
uuid:2F5A2466-55EF-44af-953A-74DE96FF2B14
</upnp:deviceUDN>
<upnp:deviceUDN serviceType="RenderingControl:1"
serviceld=""RenderingControl">
uuid:EFODB408-3018-4e13-831A-8349CA543538
</upnp:deviceUDN>
<upnp:bookmarkedObjectID>1230131</upnp:bookmarkedObjectiD>
<dc:date>2003-03-21T15:21:22</dc:date>
<upnp:stateVariableCollection serviceName="AVTransport'>

<l--
The following stateVariableValuePairs XML Document needs to be interpreted as

simple string and therefore needs to be properly escaped
—_——>

&It;?xml version="1.0" encoding="UTF-8"?&gt;
&lt;stateVariablevaluebRairs
xmIns=""urn:schemas-upnp-org:av:avs"
xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xxsi:schemalLocation=""
urn:schemas-upnp-org:av:avs
http://www.upnp .0org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName=""RelativeTimePosition"&gt;
00{22-01
&ltzstateVariable&gt;
&kt ¥-- More state variable value pairs can
be-inserted here --&gt;
&kt;/statevVariableValuePairsé&gt;

<I-- Endyof stateVariableVvaluePairs XML Document -->
</upnp:stateVariableCollection>

<upnp:stateVariableCollection serviceName="RenderingControl"
rcslnstanceType=""pre-mix'>

<l--
The following stateVariableValuePairs XML Document needs to be interpreted as

simple string and therefore needs to be properly escaped
——>

&It;?xml version="1.0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
xmIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"’
xsi:schemalLocation=""
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName="Brightness"&gt;
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50
&lt;/stateVariable&gt;
&lt;stateVariable variableName="Sharpness"&gt;
33
&lt;/stateVariable&gt;
&lt;1— More state variable value pairs can
be inserted here --&gt;
&lt;/stateVariableValuePairségt;

<I-- End of stateVariablevaluePairs XML Document -->

</upnp:stateVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcslnstanceType="post-mix'">

<l--

The following stateVariableValuePairs XML Document needs to be interpreted“as a
simple string and therefore needs to be properly escaped

-—>

&lt;?xml version="1.0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
xmIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xsi:schemaLocation=""
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName="Brightness"&gt;
70
&lt;/stateVariable&gt;
&lt;stateVariable variableName="Sharpness"&gt;
21
&lt;/statevVariable&gt;
&lt;1-- More state variable)value pairs can
be inserted here --&gt;
&lt;/stateVariableValuePairs&gt;

<!-- End of stateVariableValuePairs XML Document -->

</upnp:stateVariableColdection>
</item>
</DIDL-Lite>

2.6.12.2 Creating and Destroying Bookmarks

The control point_¢anh'use the GetFeaturelist() action to determine whether the BOOKMARK
feature is supperted by the ContentDirectory service and retrieve the object IDs of all the
bookmark rootZcontainers within the ContentDirectory service. After the control point has
gathered state information from the relevant AVTransport and RenderingControl services
through the‘respective GetStateVariables() actions, the control point can then decide where to
createfthe bookmark. It can then proceed and create the new bookmark within one of the
exposed bookmark subtrees. Alternatively, the control point may decide to create the
boeokmark outside the bookmark subtrees. Bookmark items can be created anywhere in the
ContentDirectory data structure. However, the ContentDirectory MUST create a reference

item to that bookmark within one of the exposed bookmark subtrees. The location of that
reference item within the bookmark subtrees is vendor dependent.

If a bookmark container has its @restricted property set to “0” and its upnp:createClass set to
“object.container.bookmarkFolder”, then only a bookmark container can be created. If a
bookmark container has its @restricted property set to “0” and its upnp:createClass set to
“object.container.bookmarkitem”, then only a bookmark item can be created. If a bookmark
container has its @restricted property set to “0” and the upnp:createClass property is not
specified, then both bookmark container and bookmark item can be created within that
container.
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The Elements input argument of the CreateObject() action contains the title of the bookmark
(dc:title), the UDN of the device that contains the AVTransport service, the UDN of the device
that contains the RenderingControl service, the bookmark timestamp, and the respective state
snapshots. The output of the CreateObject() action contains the object ID of the newly created
bookmark object in the ObjectlID output argument and the DIDL-Lite XML Document,
describing the created bookmark object in the Result output argument.

The followmg paragraph shows an example |nvocat|on of the CreateObj ect() action. When a
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the newly created bookmark in its upnp:bookmarklD property. In this example, “BC_001",is
used as the parent container’s object ID.

Request:
CreateObject(''BC_OO1™, ™
<?xml version="1.0" encoding="UTF-8"?>
<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="" parentID="BC_001" restricted="0">
<dc:title>Gone with the wind</dc:title>
<upnp:class>object. item.bookmarkltem</upnp;class>
<upnp:deviceUDN serviceType="AVTranspor&:I¥
serviceld="AVTransport'>
uuid:2F5A2466-55EF-44af-953A-74DE96FF2B14
</upnp:deviceUDN>
<upnp:deviceUDN serviceType="RenderingControl:1"
serviceld="RenderingControl'>
uuid:EFODB408-3018-4e13-831A-~8349CA543538
</upnp:deviceUDN>
<upnp :bookmarkedObject1D>1230131</upnp:bookmarkedObjectlD>
<upnp:stateVariableCollection serviceName="AVTransport'>

<l--
The following stateVariableValuePairs XML Document needs to be interpreted as a

simple string and theréfore needs to be properly escaped
-——>

&lt;?xml )version="1.0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
xmIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xsi :schemalLocation=""

urn:schemas-upnp-org:av:avs

http://www.upnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName=""RelativeTimePosition"&gt;
00:22:01
&lt;stateVariable&gt;

&IT; T-- WMore state variable value palirs can
be inserted here --&gt;
&lt;/stateVariableValuePairségt;

<!-- End of stateVariableValuePairs XML Document -->

</upnp:stateVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcslnstanceType=""pre-mix'>

<l--

The following stateVariableValuePairs XML Document needs to be interpreted as a
simple string and therefore needs to be properly escaped
——
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&lt;?xml version="1.0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
xmIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xxsi:schemalLocation=""

urn:schemas-upnp-org:av:avs

http://www.upnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName="Brightness"&gt;
50

&lt;/stateVariable&gt;
&lt;statevVariable variableName="Sharpness"&gt;
33
&lt;/stateVariable&gt;
&lt;1-- More state variable value pairs can
be inserted here --&gt;
&lt;/stateVariableValuePairsé&gt;

<!-- End of stateVariableValuePairs XML Document -->

</upnp:stateVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcsinstanceType=""post-mix"">

<I--
The following stateVariableValuePairs XML Document needs\.to be interpreted as a

simple string and therefore needs to be properly escaped
_——

&lt;?xml version="1_.0" encoding="UTF-8"72&gt;
&lt;stateVariableValuePairs
xmIns=""urn:schemas-upnp-org:av:avs:
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
urn:schemas-upnp-org:av:ays
http://www.upnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName="Brightness"&gt;
70
&It;/stateVariable&gt;
&It;stateVariable variableName=""Sharpness"&gt;
21
&It;/stateVariable&gt;
&lt;!1-- Moke state variable value pairs can
be inserted here --&gt;
&lt;/stateVariableValuePairsé&gt;

<l-- End of stateVariableValuePairs XML Document -->

</upnpp:StateVariableCollection>
</item>
</DIDL-Lixe>")

Respense:
CreateObject(''bookmark-763215", "
<?xml version="1.0" encoding="UTF-8"7?>
<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"
Xxsi: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="bookmark-763215" parentlID="BC_001" restricted="0">
<dc:title>Gone with the wind</dc:title>
<upnp:class>object. item.bookmarkltem</upnp:class>
<upnp:deviceUDN serviceType="AVTransport:1"
serviceld="AVTransport'>
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uuid:2F5A2466-55EF-44af-953A-74DE96FF2B14
</upnp:deviceUDN>
<upnp:deviceUDN serviceType="RenderingControl:1"
serviceld="RenderingControl*>
uuid:EFODB408-3018-4e13-831A-8349CA543538
</upnp:deviceUDN>
<upnp :bookmarkedObject1D>1230131</upnp:bookmarkedObjectlD>
<dc:date>2003-04-21T15:33:44</dc:date>
<upnp:stateVariableCollection serviceName="AVTransport'>

<l_-
The following stateVariableValuePairs XML Document needs to be interpreted as a

simple string and therefore needs to be properly escaped
——>

&It;?xml version="1.0" encoding="UTF-8"?&gt;
&lIt;stateVariableValuePairs
xmIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
xsi:schemalLocation=""

urn:schemas-upnp-org:av:avs

http://www.upnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName=""RelativeTimePosition"&gt;
00:22:01

&lt;stateVariable&gt;

&lt;1-- More state variable value pairs can

be inserted here --&gt;
&lt;/stateVariableValuePairsé&gt;

<!-- End of stateVariableValuePairs XML Document »*>

</upnp:stateVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcslnstanceType=""pre-mix'>

<!--
The following stateVariableValuePairs- XML Document needs to be interpreted as a

simple string and therefore needscto be properly escaped
—_——>

&lt;?xml version="120" encoding="UTF-8"?&gt;
&lt;stateVariablevaluePairs
xmIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsiz*Attp://www.w3.0rg/2001/XMLSchema-instance"’
Xsi :schemakocation=""
urn:schemas-upnp-org:av:avs
http://wwrupnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName="Brightness"&gt;
50
&It;/statevVariable&gt;
&lt;stateVariable variableName="Sharpness"&gt;
33
&lt;/stateVariable&gt;
&lt;1-- More state variable value pairs can
be inserted here --&gt;
&lt;/stateVariablevValuePairségt;

<!-- End of stateVariableValuePairs XML Document -->

</upnp:stateVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcsinstanceType="post-mix"">

<l--

The following stateVariableValuePairs XML Document needs to be interpreted as a
simple string and therefore needs to be properly escaped
—_——>

&It;?xml version="1_.0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
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xmIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
xsi:schemaLocation="
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName="Brightness"&gt;
70
&lt;/stateVariable&gt;
&lt;stateVariable variableName="Sharpness"&gt;
21

&lt;/stateVariable&gt;

&It;!1-- More state variable value pairs can

be inserted here --&gt;
&lt;/stateVariableValuePairsé&gt;

<!-- End of stateVariableValuePairs XML Document -->

</upnp:stateVariableCollection>
</item>
</DIDL-Lite>")

The DestroyObject() action destroys the bookmark object specified\bythe ObjectID argument.
The ContentDirectory service is REQUIRED to maintain cohsistency; that is, when a
bookmark is destroyed, the associated content item’s upnp:kdokmarklD property MUST be
removed. Likewise, when a content item that contains bookniark references is destroyed, the
corresponding bookmark items (and their reference items¢if any) MUST also be destroyed.

The following is an example of a DestroyObject() action invocation:

Request:
DestroyObject(*'bookmark-763215"")

Response:
DestroyObject()

2.6.12.3 Browsing Bookmarks

The bookmark list is obtained by invoking the Browse() action with the BrowseFlag argument
set to “BrowseDirectChildren”. The GetFeaturelList() action MAY be used to find the bookmark
root containers in the ContentDirectory service.

The following is an;example where “BC_001" is used as the parent container’s object ID.

Request:
Browse("'B€2001", "BrowseDirectChildren™, "*", 0, 2, ™)

Response):
Browse("
<2xmT* version="1.0" encoding=""UTF-8"7?>
<DIDL-Lite
xmins-de="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"
Xxsi: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="bookmark-00001" parentlD="BC_001" restricted="0">
<dc:title>The Matrix</dc:title>
<upnp:class>object. item.bookmarkltem</upnp:class>
<upnp:deviceUDN serviceType="AVTransport:1"
serviceld="AVTransport'>
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uuid:2F5A2466-55EF-44af-953A-74DE96FF2B14
</upnp:deviceUDN>
<upnp:deviceUDN serviceType="RenderingControl:1"
serviceld="RenderingControl*>
uuid:EFODB408-3018-4e13-831A-8349CA543538
</upnp:deviceUDN>
<upnp :bookmarkedObject1D>1230131</upnp:bookmarkedObjectlD>
<dc:date>2003-04-21T15:33:44</dc:date>
<upnp:stateVariableCollection serviceName="AVTransport'>

<l_-
The following stateVariableValuePairs XML Document needs to be interpreted as a

simple string and therefore needs to be properly escaped
——>

&It;?xml version="1.0" encoding="UTF-8"?&gt;
&lIt;stateVariableValuePairs
xmIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
xsi:schemalLocation=""

urn:schemas-upnp-org:av:avs

http://www.upnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName=""RelativeTimePosition"&gt;
01:01:21

&lt;stateVariable&gt;

&lt;1— More state variable value pairs can

be inserted here --&gt;
&lt;/stateVariableValuePairsé&gt;

<!-- End of stateVariableValuePairs XML Document »*>

</upnp:stateVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcslnstanceType=""pre-mix'>

<!--
The following stateVariableValuePairs- XML Document needs to be interpreted as a

simple string and therefore needscto be properly escaped
—_——>

&lt;?xml version="120" encoding="UTF-8"?&gt;
&lt;stateVariablevaluePairs
xmIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsiz*Attp://www.w3.0rg/2001/XMLSchema-instance"’
Xsi :schemakocation=""
urn:schemas-upnp-org:av:avs
http://wwrupnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName="Brightness"&gt;
40
&It;/statevVariable&gt;
&lt;stateVariable variableName="Sharpness"&gt;
27
&lt;/stateVariable&gt;
&lt;1— More state variable value pairs can
be inserted here --&gt;
&lt;/stateVariablevValuePairségt;

<!-- End of stateVariableValuePairs XML Document -->

</upnp:stateVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcsinstanceType="post-mix"">

<l--

The following stateVariableValuePairs XML Document needs to be interpreted as a
simple string and therefore needs to be properly escaped
—_——>

&It;?xml version="1_.0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
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xmIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
xsi:schemaLocation="
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName="Brightness"&gt;
70
&lt;/stateVariable&gt;
&lt;stateVariable variableName="Sharpness"&gt;
21

&lt;/stateVariable&gt;

&It;!— More state variable value pairs can

be inserted here --&gt;
&lt;/stateVariableValuePairsé&gt;

<!-- End of stateVariableValuePairs XML Document -->

</upnp:stateVariableCollection>
</item>
<item id="bookmark-00002" parentlD="BC_00l1" restricted="0">
<dc:title>The Matrix Reloaded</dc:title>
<upnp:class>object. item._bookmarkltem</upnp:class>
<upnp:deviceUDN serviceType="AVTransport:1"
serviceld="AVTransport'>
uuid:858733A8-E64C-4a2b-A407-38518D96AA0E
</upnp:deviceUDN>
<upnp:deviceUDN serviceType="RenderingControl:1*
serviceld="RenderingControl">
uuid:65AD5B9D-557E-4ddb-8EDE-F5A4C5190E57
</upnp:deviceUDN>
<upnp:bookmarkedObjectID>1230131</upnp:beokmarkedObjectiD>
<dc:date>2003-04-18T15:33:44</dc:date>
<upnp:stateVariableCollection serviceName="AVTransport'>

<l--
The following stateVariableValuePairs-XML Document needs to be interpreted as a

simple string and therefore needs to,‘be properly escaped
——>

&It;?xml version="1./0" encoding="UTF-8"?&gt;
&lt;stateVariablevaluePairs
xmlns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xxsi:schemakecation=""
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd"&gt;
&ltistateVariable variableName=""RelativeTimePosition"&gt;
01:55:22
&lt;stateVariable&gt;
&It;!— More state variable value pairs can
be inserted here --&gt;
&lt;/statevVariableValuePairsé&gt;

<l-5~End of stateVariableValuePairs XML Document -->

</upnp:stateVariableCollection>

<upnp:stateVariableCollection serviceName="RenderingControl"
rcslnstanceType=""pre-mix'>

<l--
The following stateVariableValuePairs XML Document needs to be interpreted as a

simple string and therefore needs to be properly escaped
—-——>

&It;?xml version="1.0" encoding="UTF-8"?&gt;
&lIt;stateVariableValuePairs
xmIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
Xxsi:schemalLocation=""

urn:schemas-upnp-org:av:avs
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http://www.upnp.org/schemas/av/avs.xsd"&gt;

&lt;stateVariable variableName="Brightness"&gt;
30

&lt;/stateVariable&gt;

&lt;stateVariable variableName="Sharpness"&gt;
23

&lt;/stateVariable&gt;

&lt;1— More state variable value pairs can

be inserted here --&gt;

&lt;/stateVariablevaluePairsé&gt;

<I-- End of stateVariablevaluePairs XML Document -->

</upnp:stateVariableCollection>

<upnp:stateVariableCollection serviceName="RenderingControl"

rcsinstanceType="post-mix">

<l--

The following stateVariableValuePairs XML Document needs to be interpreted as

simple string and therefore needs to be properly escaped
-——>

&lt;?xml version="1.0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
xmIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema- istance"
Xsi :schemalLocation=""
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName="Brightness"&gt;
70
&lt;/stateVariable&gt;
&lt;stateVariable variableName=""Sharpness"&gt;
21
&lt;/statevVariableé&gt;
&lt;1— More state variable value pairs can
be inserted here --&gt;
&lt;/stateVariableValuePairs&gt;

<I-- End of stateVariablevaluePairs XML Document -->
</upnp:stateVariableCollection>

</item>
</DIDL-Lite>", 2, 2, A0)

Utilizing filters wilh Teduce the size of the response. Once the user has selected a certain
bookmark, another Browse() action can be invoked to obtain the rest of the bookmark

information.

Requests:

Browse(*'BC_001","BrowseDirectChildren","@id,@parentld,@restricted,

dc:title,upnp:class,dc:date",0,2,"™")

Response:

Browse ("™
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlIns: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="bookmark-00001" parentlD="BC_001" restricted="0">
<dc:title>The Matrix</dc:title>
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<upnp:class>object. item.bookmarkltem</upnp:class>
<dc:date>2003-04-13T15:33:44</dc:date>

</item>

<item id="bookmark-00002" parentlD="BC_001" restricted="0">
<dc:title>The Matrix Reloaded</dc:title>
<upnp:class>object. item.bookmarkltem</upnp:class>
<dc:date>2003-04-22T15:33:44</dc:date>

</item>

</DIDL-Lite>", 2, 2, 10)

The following example shows how to browse the container metadata of a bookmark container:

Request:
Browse(*'BC_001", "BrowseMetadata™, "*', 0, 0, ")

Response:
Browse ("'
<?xml version="1.0" encoding="UTF-8"?>
<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">
<container id="BC_001" parentID="0" restricted="0"
neverPlayable="1">
<dc:title>BookMark Container</dc:title>
<upnp:class>object.container.bookmaxkFolder</upnp:class>
</container>
</DIDL-Lite>, 1, 1, 20)

To obtain a particular bookmark, the bookmark id MUST be provided in the ObjectiD argument
and the BrowseFlag argument must be set to “BrowseMetadata”. The following is an example:

Request:
Browse(*'bookmark-00001%,\\'BrowseMetadata’™, "*", 0, 0, ')

Response:

Browse ("'

<?xml version="2.0" encoding="UTF-8"?>

<DIDL-Lite

xmlIns:dc=""ht€g&p://purl_org/dc/elements/1.1/"

xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"

xmIns:upap=""urn:schemas-upnp-org:metadata-1-0/upnp/"

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

xsitsechemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/

http://www.upnp.org/schemas/av/didl-lite.xsd

urn-schemas-upnp-ora-metadata-1-0Zupnp/
L L ~J L L

http://www.upnp.org/schemas/av/upnp.xsd">
<item id="bookmark-00001" parentlD="BC_001" restricted="0">

<dc:title>The Matrix</dc:title>

<upnp:class>object. item.bookmarkltem</upnp:class>

<upnp:deviceUDN serviceType="AVTransport:1"

serviceld="AVTransport'>

uuid:2F5A2466-55EF-44af-953A-74DE96FF2B14

</upnp:deviceUDN>

<upnp:deviceUDN serviceType="RenderingControl:1"

serviceld="RenderingControl'>
uuid:EFODB408-3018-4e13-831A-8349CA543538

</upnp:deviceUDN>

<upnp :bookmarkedObject1D>1230131</upnp:bookmarkedObjectlD>
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<dc:date>2003-04-17T15:33:44</dc:date>
<upnp:stateVariableCollection serviceName="AVTransport'>

<I--
The following stateVariableValuePairs XML Document needs to be interpreted as

simple string and therefore needs to be properly escaped
J——

&It;?xml version="1_.0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs

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

urn:schemas-upnp-org:av:avs

http://www.upnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName=""RelativeTimePosition"&gt;
01:01:21

&It;stateVariableégt;

&lt;1— More state variable value pairs can

be inserted here --&gt;
&lt;/stateVariableValuePairs&gt;

<!-- End of stateVariableValuePairs XML Document -->

</upnp:stateVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcsinstanceType="pre-mix"'">

<l--
The following stateVariableValuePairs XML Documentvheeds to be interpreted as

simple string and therefore needs to be properly ‘escaped
-——>

&It;?xml version="1.0" encoding£“UTF-8"?&gt;
&lt;stateVariableValuePairs
xmIns=""urn:schemas-upnp-qorg:-av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xsi:schemaLocation=""
urn:schemas-upnp-orgav:avs
http://www.upnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName="Brightness"&gt;
40
&lt;/stateVariable&gt;
&lt;stateVariable variableName="Sharpness"&gt;
27
&lt;/stateVariable&gt;
&lt;1l~— More state variable value pairs can
be-inserted here --&gt;
&Mt /stateVariableValuePairsé&gt;

<!-- End.Of stateVariableValuePairs XML Document -->
</upnp:stateVariableCollection>

<upnp:stateVariableCollection serviceName="RenderingControl"
rcsinstanceType="post-mix">

<r--
The following stateVariableValuePairs XML Document needs to be interpreted as

simple string and therefore needs to be properly escaped
J——

&lt;?xml version="1_.0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
xmlIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"’
xsi:schemalLocation="

urn:schemas-upnp-org:av:avs

http://www.upnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName="Brightness"&gt;
70
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&lt;/statevVariableé&gt;
&lt;stateVariable variableName=""Sharpness"&gt;
21
&lt;/stateVariable&gt;
&lt;1— More state variable value pairs can
be inserted here --&gt;
&lt;/stateVariableValuePairsé&gt;

<!-- End of stateVariableValuePairs XML Document -->

</upnp:stateVariableCollection>
</item>
</DIDL-Lite>, 1, 1, 30)

2.6.13 Processing FreeForm Queries

The FreeFormQuery() action is designed to allow a control point to extract freely.any piece of
information available from the ContentDirectory service. The control point créates an XQuery
request that will be executed on a set of ContentDirectory objects organized as indicated by
the CDSView. The control point should first invoke the GetFreeFormQueryCapabilities()
action to determine which properties can be used in the XQuery request. Upon completion,
the result of the processing is returned to the control point. Notethat the control point is
solely responsible for the type of information that is returned. The XQuery request created by
the control point determines among others, the syntax, the formatting and the sort order of the
returned information.

The following subclauses provide some examples on{the use and syntax of XQuery XML
Documents in the context of the FreeFormQuery() "action. The examples are based on a
ContentDirectory hierarchy as outlined in Annex F, “
(informative)

Example ContentDirectory Hierarchy”

2.6.13.1 Retrieving the title of all music albums

The following request queries farithe title of all available music albums. In other words, it
retrieves all dc:title container\property values for which the upnp:class property equals
“object.container.album.musjcAtbum”. Note that the result is a simple node set of dc:title
values, potentially with duplicates. The result is most likely meaningless in a ContentDirectory
service context and (Sy'merely provided to illustrate the flexibility and power of the
FreeFormQuery() action. In this example the result is not a valid DIDL-Lite XML Document.

Request:

FreeFormQuery(¢™o*, 0", "

<albums
xmIns:didl=tite=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/""
xmIns:upAap=""urn:schemas-upnp-org:metadata-1-0/upnp/*
xmInstdc=""http://purl.org/dc/elements/1.1/">

Y7didl-lite:container[upnp:class="object.container.album_.musicAlbum'"]

/dc:title
1

2/albums>")

Response:
FreeFormQuery ("'
<?xml version="1.0" encoding="UTF-8"?>
<albums
xmIns:didl-lite=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/""
xmIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/*"
xmlns:dc="http://purl_org/dc/elements/1.1/">
<dc:title>Album 1</dc:title>
<dc:title>Album 2</dc:title>
</albums>
", 18)
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2.6.13.2 Retrieving the audio items of Album 1

The following request queries for all items for which the upnp:class property equals
“object.item.audioltem” and for which the @parentlD property is equal to the @id property of
the container(s) that have their dc:title property set to “Album 1”. The result of the query is
formatted to comply with the DIDL-Lite syntax so that the final output is a valid DIDL-Lite XML
Document.

Request:

FreerFormQueryC o, 0,
<DIDL-Lite
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmIns:didl-lite=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/""
xmIns:upnp="'urn:schemas-upnp-org:metadata-1-0/upnp/*
xmIns:dc="http://purl_org/dc/elements/1.1/">
{
for $object in //didl-lite:item[upnp:class = "object.item.audioltem}]
let $containerld := $object/@parentlD
where //didl-lite:container[@id=$containerld and dc:title="Album'1i"]
return $object

</DIDL-Lite>")

Response:
FreeFormQuery ("
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/’
xmins:didl-lite=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmIns:upnp=""'urn:schemas-upnp-org:metadata-1-0Zupnp/*
xmIns:dc=""http://purl_org/dc/elements/1.1/">
<item id="1-1-1-1" parentlD="1-1-1" restricted="1">
<dc:title>Album 1 Song 1</dc:title>
<upnp:class>object. item.audioltem</upnp:class>
<upnp:album>Album 1</upnp:album>
<upnp:genre>Unknown</upnp:gente&>
<upnp:artist>Unknown</upnp:artist>
<res protocol Info="http-get:-*:audio/mpeg:*">
http://10.0.0.1/audioZ0-MP3-11.mp3
</res>
</item>
<item id="1-1-1-2" parentlD="1-1-1" restricted="1">
<dc:title>Albun_1:Song 2</dc:title>
<upnp:class>object.item.audioltem</upnp:class>
<upnp:album>Album 1</upnp:album>
<upnp:genre>Unknown</upnp:genre>
<upnp:artist>Unknown</upnp:artist>
<res protocolInfo="http-get:*:audio/mpeg:*">
http://10.0.0.1/audio/0-MP3-12.mp3
</res>
</item>
<item id="1-1-1-3" parentlD="1-1-1" restricted="1">
<dc:title>Album 1 Song 3</dc:title>
<upnp:class>object. item.audioltem</upnp:class>
<upnp:album>Album 1</upnp:album>

<upnp:genre>unknown<7upnp-genre->
<upnp:artist>Unknown</upnp:artist>
<res protocolInfo="http-get:*:audio/mpeg:*">
http://10.0.0.1/audio/0-MP3-13.mp3
</res>
</item>

<.Additional results omitted.>

</DIDL-Lite>", 18)
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2.6.13.3 Retrieving a limited number of photo items

The following request queries for items that have their upnp:class property set to
“object.item.imageltem.”. Only the second half-dozen items are returned, that is: those items
for which the item’s position() is in the range [7-12]. The result of the query is formatted to
comply with the DIDL-Lite syntax so that the final output is a valid DIDL-Lite XML Document.

Note: The less than (“<”) and greater than (“>") characters in the position predicate need to be

N

L
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processaor.

Request:

FreeFormQuery(0™, "0, ™

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

<DIDL-Lite

xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmIns:didl-lite=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/""
xmIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/*
xmIns:dc="http://purl.org/dc/elements/1.1/">

//7didl-lite:item[upnp:class="object.item. imageltem'"]
[position() > 6 and position() < 12]
}
")

Response:
FreeFormQuery ("'
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL=lite/"
xmIns:didl-lite=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/""
xmIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/*
xmlns:dc="http://purl._org/dc/elements/1:1/"">
<item id="3-1-7" parentlD="3-1" restricted=""1">
<dc:title>Album 1 Photo 7</dc:¥itle>
<upnp:class>object. item. imageltem</upnp:class>
<upnp:album>Album 1</upnpalbum>
<res protocolInfo="http=get:*:image/jpeg:*">
http://10.0.0.1/image/B-JPEG_M-17.jpg
</res>
</item>
<item id="3-1-8" parentlD="3-1" restricted="1">
<dc:title>Album 1 Photo 8</dc:title>
<upnp:class>abject. item. imageltem</upnp:class>
<upnp:album>Album 1</upnp:album>
<res protocolInfo="http-get:*:image/jpeg:*">
http:7/10.0.0.1/image/B-JPEG_M-18. jpg
</res>
</item>
<item/¥d="3-1-9" parentlD="3-1" restricted="1">
sdc:title>Album 1 Photo 9</dc:title>
<upnp:class>object. item. imageltem</upnp:class>
<upnp:album>Album 1</upnp:album>
<res protocolInfo="http-get:*:image/jpeg:*">

http /A0 00— image/B=3PECS =19y
</res>
</item>
<item id="3-1-10" parentlD="3-1" restricted="1">
<dc:title>Album 1 Photo 10</dc:title>
<upnp:class>object.item. imageltem</upnp:class>
<upnp:album>Album 1</upnp:album>
<res protocolInfo="http-get:*:image/jpeg:*">
http://10.0.0.1/image/B-JPEG_M-110. jpg
</res>
</item>
<item id="3-1-11" parentlD="3-1" restricted="1">
<dc:title>Album 1 Photo 11</dc:title>
<upnp:class>object. item.imageltem</upnp:class>
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<upnp:album>Album 1</upnp:album>
<res protocolInfo="http-get:*:image/jpeg:*">
http://10.0.0.1/image/B-JPEG_M-111. jpg
</res>
</item>
<DIDL-Lite>", 18)

2.6.14 Foreign Metadata

2. 6. 12 T Determmming the Supported Foreignm Metadata TYPES

Different ContentDirectory service implementations may support different types of foreign
metadata. In order for a control point to take advantage of any foreign metadata_that is
included within an object, the control point must be able to parse and interpret the_foreign
metadata’s format. If the control point does not understand the foreign metadata type then it
will not be able to process the foreign metadata. Therefore, to determine™if a given
implementation supports a specific foreign metadata type (one of the types\that the control
point understands), the control point can use the GetFeatureList() action(t@” enumerate the
foreigh metadata types that are supported by the ContentDirectory service,

The following example shows how a control point can retrieve thedlist of foreign metadata
types that are supported by a ContentDirectory service. As shown\below, the Features XML
Document returned by the GetFeatureList() action indicates that-this particular implementation
supports the FOREIGN_METADATA feature and is capable of returning foreign metadata
based on the “acme.org_MD1” and “acme.org_MDZ2” ymetadata types. Additionally, this
particular implementation obtains its foreign metadata from the “acme_metadata.org” service
provider.

Request:
GetFeatureList()

Response:
GetFeatureList("
<?xml version="1.0" encoding="UTF-8."?>
<Features
xmIns=""urn:schemas-upnp-org:ayv:avs"
xmIns:xsi="http://www._.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation=""
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd">
<Feature name="FOREIGN_METADATA"™ version="1">
<type id="acne.oerg_MD1" provider="acme_metadata.org'></type>
<type id="acme.org_MD2" provider="acme_metadata.org'"></type>
</Feature>
</Features>"")

2.6.14.2. (' Determining Whether an Object Contains Foreign Metadata

Whenra control point retrieves an object (for example, via the Browse() or Search() action)
and'is able to process certain types of foreign metadata, the control point will need to
determine if the returned object contains any foreign metadata corresponding to one of the

types supported by the control point. When an object is returned, the control point first needs
to determine if the object contains one or more instances of the upnp:foreignMetadata
property. If not, then the object does not contain any foreign metadata.

However, if the object does contain one or more upnp:foreignMetadata properties, the control
point needs to examine each instance of the upnp:foreignMetadata@type property to
determine if any of them match the foreign metadata types that are supported by the control
point. If not, then the object does not contain any foreign metadata that the control point is
capable of processing. However, if a match exists, then the control point can extract and
process the actual foreign metadata via the upnp:foreignMetadata::fmBody properties.
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The following example shows how a control point can determine if a returned object includes
any foreign metadata that the control point is capable of processing. In this particular
example, the foreign metadata that is returned is identified as foreign metadata of type
“openepg.org_vl” and the actual foreign metadata is retrieved via the
upnp:foreignMetadata::fmBody::embeddedXML property.

Request:
Browse(*'BC_001", '"BrowseMetadata'™, "*', 0, 0, ")

Resporse:
Browse ("'
<?xml version="1.0" encoding="UTF-8"?>
<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/*
xmlIns: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="BC_001" parentlD="3" restricted="1">
<dc:title>ABC Nightly News</dc:title>
<upnp:class>object. item_epgltem</upnp:class>
<upnp:longDescription>
News of the day for January 6% 2006
</upnp:longDescription>
<upnp:channellD type="ANALOG"
distriNetworkName=""ECHOSTAR"
distriNetworklID="DISH">13</upnp:channeliD>
<upnp:channelName>ABC New York</upnp:channelName>
<upnp:scheduledStartTime usage=""SCHEDULED PROGRAM">
</upnp:scheduledStartTime>
2006-01-06T23:59:59-8:00
<upnp:scheduledEndTime dayligh&Saving=""">
2006-01-07T00:29:597-8:00
</upnp:scheduledEndTime>
<upnp:scheduledDuration>ROD00:30:00</upnp:scheduledDuration>
<upnp:channelGroupName:id=""DISH"">EchoStar</upnp:channelGroupName>
<upnp:foreignMetadata type=""openepg.org_v1l>
<upnp:fmld>1234567890</upnp:fmld>
<upnp:fmClass></upnp:fmClass>
<upnp:fmProvider>acme.org</upnp:fmProvider>
<upnp:fmBady xmlFlag=""1" mimeType=""text/xml">
<upfnp: FmEmbeddedXML>
<OpenEpg
xmIns=""urn:ce:cea-2033:0penEPG:2006""
xmIns:xsi=http://www.w3.0rg/2001/XMLSchema-instance
xsi:schemaLocation=""_\0OpenEPG-V1.xsd">
<DistributionNetwork distributionNetworkld="DISH">
<Name>EchoStar</Name>
<ContentService ContentServiceSourceld="ABC">
<ContentServiceMapping>
<Channel>13</Channel>

<MimorChranmet=o<7Mimorchanmet=
</ContentServiceMapping>
</ContentService>
</DistributionNetwork>
<ContentServiceSource contentServiceSourceld="ABC">
<CallSign>WABC</CallSign>
<Name>ABC New York</Name>
<Event eventld="1234567890">
<StartTime>
2006-01-06T23:59:59-8:00
</StartTime>
<Duration>PODTOOH30MO0OS</Duration>
<ContentCRID crid="ABC://NightlyNews/6-jan-2006"/>
</Event>
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</ContentServiceSource>
<Content crid="ABC://NightlyNews/6-jan-2006">
<ShortTitle xml:lang="en-us">
ABC Nightly News
</ShortTitle>
<ShortDescription xml:lang="en-us">
News of the day for January 6™ 2006
</ShortDescription>
</Content>
</0OpenEpg>

</upnp: fmEmbeddedXML>
</upnp: fmBody>
</upnp:foreignMetadata>
</item>
</DIDL-Lite>, 1, 1, 20)

2.6.15 Monitoring Changes

The following scenarios assume that the ContentDirectory service implementation supports
the Tracking Changes Option and that the value of the ContentDirectory service
implementation’s ServiceResetToken state variable remains constant, If the control point
detects that the value of the ServiceResetToken state variable<has changed, it should
invalidate any cached information about that ContentDirectory service implementation.

2.6.15.1 Monitoring Changes while on-line
2.6.15.1.1  Monitoring Individual Changes

The following example shows the type of information that a ContentDirectory service
implementation will make available to control points that are on-line when individual objects
are added, modified, or deleted. Control (points that wish to track changes to a
ContentDirectory service implementation caniuse the ContentDirectory service's LastChange
state variable to receive event notifications indicating which objects within the
ContentDirectory service hierarchy have<changed. Once a control point has subscribed to
events (using the normal UPnP event subscription mechanism), updates to the LastChange
state variable are evented to the control point. The LastChange state variable will identify the
objects that have been modified;>since the end of the previous moderation period. The
following example sequence(illustrates the LastChange events that are generated by a
ContentDirectory service implementation when various changes occur.

Example Sequence:

0) Device is jnstalled on the network for the first time.

1) ControlCpoint subscribes to events.

2) New)centainer object is created in the Root container.
3) New object is created in a new container.

4)."Another new object is created in the new container and the first object is deleted from
the new container.

'—'\) Moderation Im:\rind pypirnc

6) New object is created
7) Subscription is cancelled.
8) Event subscription.

Time TO: Device First Installed:

The device containing the ContentDirectory service is attached to the network for the first
time.
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SystemUpdatelD = 100

(100 is used as an example and also represents the maximum initial value of all of the
upnp:objectUpdatelD properties of objects within the ContentDirectory service)

LastChange (before XML escaping):

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

<StateEvent>

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

Xsi:schemaLocation="urn:schemas-upnp-org:av:cds-event
http://www.upnp.org/schemas/av/cds-event._xsd'>
</StateEvent>

GENA behavior:
None — No GENA requirements at installation time.

Note: The device’s event moderation timer may be started now:y However, in this
example, the moderation timer is started some time later.

Time T1: Initial Event Subscription:

A first control point (since power-up) subscribes to ContentDirectaQry service events.
SystemUpdatelD = 100

LastChange (before XML escaping):

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

<StateEvent

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

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

xsi:schemalLocation=""urn:schemas-upnp-org:av:cds-event
http://www.upnp.org/schemas/av/cds-eventixsd'>

</StateEvent>

GENA behavior:

Event the initial Notify message for the LastChange state variable. The contents of the
<StateEvent> element:is_empty since this is the first subscriber.

Note: The device’s-event moderation timer may be started now. However, in this
example, the maderation timer is started some time later.
Time T2: Container created in root container:
A new container, object (@id="Album001”) is created as a child of the root container

(@id="0"). TheyLastChange state variable is updated to reflect the new object plus the
modification-of the @childCount property in the root container.

SystemUpdatelD = 102 (after the container is created)

Last€hange (before XML escaping):

<?xmE-version="1.0" encoding="UTF-8"?>
<StateEvent
xmIns=""urn:schemas-upnp-org:av:cds-event"

wmins :vci—"hffp: /I\AI\AAAI_\MQ_nrg /2001 /XMLSchema-instance'

xsi:schemaLocation="urn:schemas-upnp-org:av:cds-event
http://www.upnp.org/schemas/av/cds-event.xsd">
<objAdd objID="AlbumO01" updatelD="101" objParentld="0"
objClass=""object.container.album.musicAlbum” stUpdate="0"/>
<objMod objID="0" updatelD="102" stUpdate="0"/>
</StateEvent>

GENA behavior:

Event a Notify message with the current value of the LastChange state variable and
start the moderation timer.
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Note: In this example, the moderation timer is started when the first event is
actually sent to the first subscriber. However, if desired, the moderation timer may
be started some time earlier in which case this event would be delayed until the
moderation timer expires.

Time T3: Child Object Created:

A new object (@id="Song001”) is created as a child of the newly created container

(@id="Album001”) whose @childCount property is updated to reflect the presence of the
new child object.

SystemUpdatelD = 104 (after the objects are created)

LastChange (before XML escaping):

<?xml version="1.0" encoding="UTF-8"?>
<StateEvent
xmIns=""urn:schemas-upnp-org:av:cds-event"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
Xsi:schemaLocation="urn:schemas-upnp-org:av:cds-event
http://www.upnp.org/schemas/av/cds-event._xsd'>
<objAdd objID="AlbumO01" updatelD=""101" objParentld="0"
objClass="object._container.album_musicAlbum"™ stUpdate="0"/>
<objMod objID="0" updatelD=""102" stUpdate="0"/>
<objAdd objID="Song001" updatelD="103" objParentld="AlbumQ01"
objClass=""object.item.audioltem”™ stUpdate="0"/>
<objMod objID="Album001" updatelD="104" stUpdate="'0"/>
</StateEvent>

Note: Since the event moderation period has not)yet expired, updatelD values 101-102
are left over from time T2.

GENA behavior:
None — The current moderation period<needs to expire before the event is sent out.
Time-T4: One child object created and gne object deleted within one moderation period:

Another new object (@id = “Song002") is created as a child of the newly created container
(@id = “Album001”) whose @chitd€ount property is updated to reflect the presence of the
new child object. Within the‘tsame moderation period, the first child object (@id =
“Song001”) is deleted from:the newly created container (@id = “Album001”). The
container’'s @childCount.ahd upnp:totalDeletedChildCount properties are updated again to
reflect the removal of the child object (@id = “Song001").

SystemUpdatelD =108 (after the object is created and the other object is deleted)

LastChange (before XML escaping):

<?xml version=t1.0" encoding="UTF-8"?>
<StateEvent
xmIns=""urp:ischemas-upnp-org:av:cds-event"
xmIns:xsi<"http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schémaLocation=""urn:schemas-upnp-org:av:cds-event
ht&ps//www.upnp.org/schemas/av/cds-event.xsd">
sobjAdd obj ID="AlbumO01" updatelD="101" objParentld="0"
objClass="object.container.album.musicAlbum™ stUpdate="0"/>
<objMod objID="0" updatelD="102" stUpdate="0"/>

<objAdd objID="Song001" updatelD="103" objParentld="Album001"
objClass="object.item.audioltem”™ stUpdate="0"/>

<objMod objID="AlbumO01"™ updatelD="'104" stUpdate="0"/>

<objAdd objID="Song002" updatelD="105" objParentld="Album001"
objClass="object.item.audioltem™ stUpdate="0"/>

<objMod objID="Album001" updatelD="106" stUpdate="0"/>

<objDel objID="Song001" updatelD="107" stUpdate="0"/>

<objMod objID="Album001" updatelD="108" stUpdate="0"/>

</StateEvent>

Note: Since the event moderation period has not yet expired, updatelD values 101-102
are left over from time T2 and updatelD values 103-104 are left over from time T3.
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GENA behavior:
None — The current moderation period needs to expire before the event is sent out.
Time T5: Moderation Period Expires

The event moderation period expires. The changes that have occurred since the previous
event will be sent to those control points that have subscribed for events.

SystemUpdatelD = 108

LastChanaoo (hefore XML escapina):
=T orreret INGARR- V)

<?xml version="1.0" encoding="UTF-8"?>
<StateEvent
xmIns=""urn:schemas-upnp-org:av:cds-event"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xxsi:schemaLocation=""urn:schemas-upnp-org:av:cds-event
http://www.upnp.org/schemas/av/cds-event.xsd">
<objAdd objID="AlbumO01" updatelD="101" objParentld="0"
objClass=""object.container.album_musicAlbum" stUpdate="0"/>
<objMod objID="0" updatelD=""102" stUpdate="0"/>
<objAdd objID="Song001" updatelD="103" objParentld="Album001"
objClass=""object.item.audioltem”™ stUpdate="0"/>
<objMod objID="AlbumO01" updatelD="104" stUpdate="0"/>
<objAdd objID="Song002" updatelD="105" objParentld="AlbumO01"
objClass="object.item.audioltem™ stUpdate="0"/>
<objMod objID="AlbumO01" updatelD=""106" stUpdate="0"/>
<objDel objID="Song001" updatelD="107" stUpdate="0""/>
<objMod objID="AlbumO01" updatelD=""108" stUpdate="0"/>
</StateEvent>

GENA behavior:

Event a Notify message with the currentvalue of the LastChange state variable. The
event moderation timer is re-started to prevent any subsequent event from being
sent out too soon. The value-of' LastChange remains unmodified until the next
event occurs.

Time T6: Child object created:

A new object (@id = “SongQ003”) is created as a child of an existing container (@id =
“Album001”). The containér's’ @childCount property is updated to reflect the presence of
the new child object.

SystemUpdatelD = 110 (after the object is created)

LastChange (before/XML escaping):

<?xml version="%.0" encoding="UTF-8"?>
<StateEvent
xmIns=""urnzschemas-upnp-org:av:cds-event"
xmIns:xsiz"http://www.w3.0rg/2001/XMLSchema-instance"’
Xsi:schemaLocation=""urn:schemas-upnp-org:av:cds-event
httpy//www.upnp.org/schemas/av/cds-event._xsd'>
<ebyAdd objID="Song003" updatelD="109" objParentld="Album001"
objClass="object.item.audioltem™ stUpdate="0"/>
<objMod objID="AlbumO01" updatelD=""110" stUpdate="0"/>
</StateFvent>

GENA behavior:

None — The current moderation period needs to expire before the event is sent out.
However, since this is the first event following the completion of the moderation period,
the previously evented value of the LastChange state variable is replaced with the new
event.

Time T7: Unsubscribe:

The last remaining control point subscribed to ContentDirectory service events
unsubscribes itself.
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SystemUpdatelD = 110

LastChange (before XML escaping):

<?xml version="1.0" encoding="UTF-8"?>
<StateEvent
xmIns=""urn:schemas-upnp-org:av:cds-event"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xsi:schemaLocation=""urn:schemas-upnp-org:av:cds-event
http://www.upnp.org/schemas/av/cds-event.xsd">
<obhjAdd obhjlD=""Song003" updatelD=""109" ohjParentid=""Album001*"

objClass="object.item.audioltem" stUpdate="0"/>
<objMod objID="AlbumO01" updatelD="110" stUpdate="0"/>
</StateEvent>

Note: Since the event moderation period has not yet expired, updatelD valugs 109-110
are left over from time T6.

GENA behavior:

None — The moderation period has not yet expired plus there are’no control points
subscribed to ContentDirectory events.

Time T8: Event Subscription:

Before the moderation period expires, a control point supscribes to ContentDirectory
service events.

SystemUpdatelD = 110

LastChange (before XML escaping):

<?xml version="1.0" encoding="UTF-8"?>
<StateEvent
xmIns=""urn:schemas-upnp-org:av:cds-event"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchéma-instance"
Xsi:schemaLocation=""urn:schemas-upnp-qrg:av:cds-event
http://www.upnp.org/schemas/av/cds=egvent.xsd">
<objAdd objID="Song003" updatelD=“109" objParentld="Album001"
objClass="object.item.audioltem™ stUpdate="0"/>
<objMod objID="Album001" updatelD="110" stUpdate="0"/>
</StateEvent>

Note: Since the eventimoderation period has not yet expired, update D values 109-110
are left over from time T6.

GENA behavior;
Event thelnitial Notify message for the current value of the LastChange state variable.

2.6.15.1.2 _< Monitoring Subtree Updates

The follewing example shows the type of information that a control point can receive when a
ContentDirectory service implementation updates an entire subtree. Control points that wish
to,track subtree updates can use the ContentDirectory service’s LastChange state variable to
receive event messages that indicate which objects within the subtree have been updated.

Once a caontraol pnint has subscribed to events (ncing the normal UPNP ovent cnhcr‘ripfinn

mechanism), updates to the LastChange state variable are evented to the control point. The
LastChange state variable will identify the ContentDirectory objects that have been modified
since the end of the previous moderation period. Those objects that are part of a subtree
update will have an stUpdate attribute value of one (“1").

The following example shows the value of the LastChange state variable when an existing
subtree (@id = “Album001”) is updated as follows:

e A new object (@id = “Song003”) is created as a child of the root container of the
subtree (@id = “Album001”).

e An existing (descendant) object (@id = “Song001”) is modified.
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e An existing (descendant) object (@id = “Song002”) is deleted.

Note: This example assumes that all changes occur within the same moderation period.
Otherwise, the <objAdd>, <objMod>, <objDel>, and <stDone> elements could be
separated into different event messages. See subclause 2.4, “Eventing and
Moderation” for details. Also, events from individual objects that are not part of the
subtree update may be interleaved with the events that do belong to the subtree
update. However, this example does not illustrate the mixing of individual and subtree
events.

LastChange (before XML escaping):

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

<StateEvent

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

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

Xsi:schemaLocation=""urn:schemas-upnp-org:av:cds-event
http://www.upnp.org/schemas/av/cds-event._xsd'>
<objAdd objID="Song003" updatelD="234" objParentld="Album001"

objClass="object.item.audioltem™ stUpdate="1"/>

<objMod objID="AlbumO01" updatelD="235" stUpdate="1"/>
<objMod objID="Song001" updatelD="236" stUpdate="1"/>
<objDel objID="Song002" updatelD="237" stUpdate="1"/>
<objMod objID="AlbumO01" updatelD="238" stUpdate="1"/>
<stDone objID="Album001" updatelD="238"/>

</StateEvent>

Note: Since the <stDone> event does not reflectia change in the ContentDirectory
service its updatelD attribute value will not be tinigue and simply reflects the current
value of the SystemUpdatelD state variable when the operation finished.

In this example, control points that receive thet@bove event message can process the event
message a number of different ways. Howevet; the following two options are provided to help
illustrate the flexibility that a control point-has in choosing an event processing strategy that
best suites the control point’s internal design and any constraints that may exist when event
message is received.

e Option 1: A control paint,;may process the individual events as if the stUpdate
attribute was set to {0%‘in which case, the control point would simply ignore the
<stDone> event.

e Option 2: A contral point may ignore all of the events whose stUpdate attribute was
set to “1” and_when the <stDone> event is received, the control point could then
process the entire subtree starting with the container “Album001” working its way down
through thésubtree.

2.6.15.2 _Mohitoring Changes while off-line

The following examples show how a control point can detect changes to certain objects that
occur—while a ContentDirectory service implementation or the control point is off-line.
Obviously, these changes can only be processed when both the ContentDirectory service
implementation and the control point are simultaneously on-line. Although these examples

fuuuo Ull Aa bUIItIU: pU;IIt that d;DbUIIIICth |tac=f fIUIII thc IIUtVVUI:’\, thc 20aAllic a:UUI;thIIID ovarl bc
used by a control point that remains on-line and wants to detect changes that have occurred
during periods while a ContentDirectory service implementation was off-line.

This procedure applies only to those objects that expose the upnp:objectUpdatelD or
upnp:containerUpdatelD properties.

Control points that frequently disconnect from or reconnect themselves to the network (for
example, a cell phone capable of controlling a home stereo), may want to determine the
changes that were made to one or more ContentDirectory service objects while the control
point was off-line. Prior to going off-line, the control point needs to retrieve and persist the
current value of the SytemUpdatelD state variable for each ContentDirectory service it wishes
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to examine when it reconnects. Additionally, it needs to store some state information about
each of the objects that it is monitoring for changes.

In all of these examples, it is assumed that the control point maintains a local cache of
information about objects that it is monitoring on the ContentDirectory service implementation.
It may choose to update this cache just prior to going off-line and update the cache again
immediately upon reconnecting to the network. Alternatively, it may choose to update its
cache at arbitrary times across multiple periods when the control point and/or the

Can PE 1 m YT L PN E- W NP~ Ha-plaera-aentatian ew) PPN ££ Lo
CUMCTMOTTCCTOT Yy SCTVIC T TITOTC TS T ItatroT T AV e g UTTCOTT ey

Note: The detection algorithms described below are only one possible option. There may-be
other algorithms that can be used that provide various efficiencies.

2.6.15.2.1 Detecting Modified Objects

A control point can determine which objects were modified since it last updatedpits local object
information cache by searching the ContentDirectory service (via the Searchf) action on the
root container) for any object whose upnp:objectUpdatelD property is greatetr than the value
of the ContentDirectory service's SystemUpdatelD state variable that | was saved by the
control point at the time that it updated its cached information. Any,object that was updated
since the control point updated its local information cache will have‘an upnp:objectUpdatelD
property value that is greater than the SystemUpdatelD state variable value that was saved by
the control point. See subclause 2.2.5, “Object Modification” and Annex B.15.2,
“upnp:objectUpdatelD” for details. Note that the upnp:objectUpdatelD property is optional for
an object. If the ContentDirectory service implementation,supports tracking changes for that
object it will expose that property on the object. A contfol point cannot expect an object to be
returned in the above Search() operation if “that object does not support the
upnp:objectUpdatelD property. The value of the SystemUpdatelD state variable may have
been incremented since the last time that the “control point updated its local information
cache. However, the control point may receive an empty result from the above Search()
action. This implies that the changes that aceurred were on objects that did not expose the
upnp:objectUpdatelD or upnp:containerUpgatelD properties.

In some situations, a control pointsmay only be interested in determining which containers
have experienced a container modification. One way of accomplishing this is for the control
point to invoke the Search() aetion as described above. However, the control point can search
for any container whose upnp+containerUpdatelD property is greater than the value of the
ContentDirectory service s\SystemUpdatelD state variable that was saved by the control point
at the time that it updated,its cached information. See subclause 2.5.8, “Search()” for details.

Example:

e A seaxchCriteria argument value of “objectUpdatelD > 235" will return all objects
in thequeried CDS subtree that are supporting tracking changes and that were
modified after the SystemUpdatelD state variable was set to 235.

oA searchCriteria argument value of “containerUpdatelD > 235" will return all of
the containers in the queried CDS subtree that are supporting tracking changes and
that have experienced a container modification since the SystemUpdatelD state

vcu;ab=c WaAao DCt tU 235
2.6.15.2.1.1 Determining Which Properties were Modified

A control point can determine the exact set of properties that were modified since the last
time that it updated its local information cache as follows. The control point must store a copy
of the property values of each object that it is monitoring. When the control point updates its
cache, it first needs to determine which objects were modified (as described above in
subclause 2.6.15.2.1, “Detecting Modified Objects”. Then, for each modified object, the
control point retrieves the object's current property values and compares them with the
property values that were saved. The property values that do not match indicate that the
property was modified.
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2.6.15.2.1.2 Determining Which Properties were Added

A control point can determine which properties, if any, were added to an object since the last
time that it updated its local information cache as follows. The control point needs to follow
the procedure for determining which properties were modified (subclause 2.6.15.2.1.1,
“Determining Which Properties were Modified”). However, rather than comparing individual
property values, the control point simply needs to identify those properties that currently exist
in a given object but did not exist when the object’s properties were saved. Those “new”
properties were added.

2.6.15.2.1.3 Determining Which Properties were Deleted

A control point can determine which properties, if any, were deleted from an object since the
last time that it updated its local information cache as follows. The control point needs to
follow the procedure for determining which properties were modified (subclause 2.6:15.2.1.1,
“Determining Which Properties were Modified”). However, rather than compartinhg individual
property values, the control point simply needs to identify those properties that existed when
the object’s properties were saved but no longer exist in the object’s currebt'set of properties.
Those properties were deleted.

2.6.15.2.2 Detecting Added Objects

A control point can determine which objects were added to thexContentDirectory service since
the last time that it updated its local information cache as dollows. The control point follows
the procedure for determining which objects were modified (subclause 2.6.15.2.1, “Detecting
Modified Objects”). It then can compare the list of objects that was returned by the Search()
action with the objects that exist in its local information cache. If an object is returned by the
Search() action but does not exist in the local information cache, that object was added. The
results of the Search() action may contain objegts that the control point is not monitoring and
the control point must differentiate between néw objects within containers that it is monitoring
and modifications to or additions of objects.that it is not monitoring. Either of these situations
will result in an object returned by the, Search() action that does not exist within the
information stored by the control point.“Fhe control point can then further decide whether it is
an object that it wants to monitor based on certain criteria, such as the object’'s @parentlD
property value.

As an alternative, a control-point can determine which objects were added using a slightly
different procedure. The «€antrol point follows the procedure for detecting modified properties
as described above (subc¢lause 2.6.15.2.1.1, “Determining Which Properties were Modified”).
From those results, the control point identifies any containers whose @childCount and/or
upnp:totalDeletedChildCount properties have changed. For each container where the sum of
the @childCount“ahd upnp:totalDeletedChildCount properties has changed, the control point
compares the.turrent list of child objects for that container with that container’s list of child
objects that.is saved in the local information cache. Any child object, within a container that
the control-point is monitoring, that currently exists but does not exist in the control point’s
local information cache was added to that container.

2.6.15.2.3 Detecting Deleted Objects

When reconnecting to the network, a control point can determine which objects were deleted
from the ContentDirectory service since the last time that the control point updated its local
cache of information. This process is a little more complicated than the other detection
procedures because the ContentDirectory service does not preserve any information about
the deleted object since the deleted object is no longer accessible.

To begin, a control point follows the procedure for determining which properties were modified
(subclause 2.6.15.2.1.1, “Determining Which Properties were Modified”). However, instead of
examining all the properties of each modified object, the control point only needs to examine
and compare the upnp:totalDeletedChildCount property of each modified container object. If
the modified container’s upnp:totalDeletedChildCount property is greater than its stored value,
then one or more objects were deleted from that container.
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In order to determine which objects were deleted, the control point needs to compare the
container’s current list of child objects (obtained via the Browse() action) with the list of child
objects that the control point has stored locally. If an object exists in the local storage but no
longer exists as a child object of that container in the ContentDirectory service
implementation, then that object was deleted from that container since the last time that the
control point updated its local cache of information.

3 XML Service Description

<?xml version="1.0"?>
<scpd xmlns="urn:schemas-upnp-org:service-1-0">
<specVersion>
<major>1</major>
<minor>0</minor>
</specVersion>
<actionList>
<action>
<name>GetSearchCapabilities</name>

<argumentList>

<argument>
<name>SearchCaps</name>

<direction>out</direction>

<relatedStateVariable>
SearchCapabilities

</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>GetSortCapabilities</name>
<argumentList>

<argument>
<name>SortCaps</name>

<direction>out</diregtion>

<relatedStateVariable>
SortCapabilities

</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>GetSortEXxtensionCapabilities</name>
<argumentlist>
<argument>

<pame>SortExtensionCaps</name>
«direction>out</direction>
<relatedStateVariable>
SortExtensionCapabilities
</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>GetFeaturelList</name>

<argumentList>

<argument>
<name>FeaturelList</name>

<direction>out</direction>

<relatedStateVariable>
FeatureList

</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>GetSystemUpdatelD</name>
<argumentList>
<argument>
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<name>ld</name>
<direction>out</direction>
<relatedStateVariable>
SystemUpdatelD
</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>GetServiceResetToken</name>

<argumentList>
N

<argument> '\
<name>ResetToken</name>

<direction>out</direction> (1/
<relatedStateVariable> ,\(l/
ServiceResetToken b‘,

N

</relatedStateVariable>

</argument> y\/
</argumentList> (bb‘

</action>

<action> (1/
<name>Browse</name>

<argumentList> \\Qg)

<argument>
<name>0ObjectlD</name> %O
AS

<direction>in</direction>

<relatedStateVariable> S\
A _ARG_TYPE_ObjectlD Q O

</relatedStateVariable> QQ

</argument>
<argument> \\
<name>BrowseFlag</name> s\\}
<direction>in</direction> Q
<relatedStateVariable> ,&\Q
A_ARG_TYPE_BrowseFlag
</relatedStateVariab}g>
</argument> A\V
<argument>
>

<name>Filter</nal
<di rectlog;%Wectiom
<relatedS ariable>

A ARG, TYPE Filter
</relatedStatevVariable>

</argum
<argu
>Starting Index</name>

é%l rection>in</direction>
\&r

elatedStateVariable>
% A ARG _TYPE Index
Q‘Q </relatedStateVariable>

</argument>

Q?‘ <argument>
é <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>
<name>Result</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE Result
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</relatedStateVariable>

</argument>
<argument>

<name>NumberReturned</name>
<direction>out</direction>
<relatedStateVariable>
A _ARG_TYPE Count
</relatedStateVariable>
</argument>
<argument>

<name>TotalMatches</name> N
<direction>out</direction> N
<relatedStateVariable> Q
A_ARG_TYPE Count (1/
</relatedStatevariable> ,\(l,

</argument> b‘,
N

<argument>
<name>Update ID</name> ,\/

<direction>out</direction> X
<relatedStateVariable> QO.)
A_ARG_TYPE_UpdatelD (1/
</relatedStateVariable> Q
</argument> Q/
</argumentList> \\
</action> O
<action> \%
<name>Search</name> O\
<argumentList> Q
<argument> QQ

<name>ContainerID</name>
<direction>in</direction> \\
<relatedStateVariable> s\\}
A_ARG_TYPE ObjectID o
</relatedStateVariable> ,&\Q
</argument> $
<argument> N

<name>SearchCriteriga<7Zname>
<direction>in</d 'gétiom
<relatedStateVYariable>
A_ARG_TYPE-SearchCriteria
</relatedStateVariable>

</argument> ,
<argument>§ .
<nam Iter</name>
<dj ion>in</direction>
tedStateVariable>
6 A ARG TYPE Filter
\ /relatedStateVariable>
%argument>

Q<argument>
Q . <name>Startinglndex</name>

<direction>in</direction>

?\
éo <relatedStateVariable>
R

A_ARG_TYPE_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>
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<argument>

<name>Result</name>
<direction>out</direction>
<relatedStateVariable>
A _ARG_TYPE_Result
</relatedStateVariable>
</argument>
<argument>
<name>NumberReturned</name>
<direction>out</direction>

<relatedStateVariable> N
A ARG _TYPE Count N
</relatedStateVariable> Q
</argument> q:l/

<argument>
<name>TotalMatches</name> b‘,

<direction>out</direction>

<relatedStateVariable> y\'
A_ARG_TYPE Count X

</relatedStateVariable> QO.)

</argument> (1/

<argument>
<name>Update ID</name> \\Qg)

<direction>out</direction>
<relatedStateVariable> %O

A_ARG_TYPE UpdatelD
</relatedStateVariable> *\
</argument> Q O
</argumentList> <:>
</action> <2
<action> \
<name>CreateObject</name> gS}
<argumentList> %)
<argument> QS}
<name>ContainerID</nal
<direction>in</di re$>
<relatedStateVariabfle
A_ARG_TYPE_ObjectlID
</relatedStateVariable>
</argument> .c}?
<argument> \

<name>ElemeAts</name>
<direction>in</direction>
<relatedStateVariable>
/A ARG _TYPE Result
</relatedStatevariable>
</ ment>
ument>

Q% <name>0ObjectlID</name>

<direction>out</direction>
<relatedStateVariable>

A_ARG_TYPE ObjectiD

v
éo </relatedStateVariable>
R
9

</argument>
<argument>

<name>Result</name>

<direction>out</direction>
<relatedStateVariable>
A _ARG_TYPE_Result
</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>DestroyObject</name>
<argumentList>

<argument>
<name>0ObjectlD</name>

<direction>in</direction>
<relatedStateVariable>
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A ARG _TYPE ObjectiID
</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>UpdateObject</name>

<argumentList>
<argument>

<name>0bjectlD</name>

<direction>in</direction> N

<relatedStateVariable> N
A_ARG_TYPE ObjectiD Q

</relatedStateVariable> (1/

</argument> ,\(l/
<argument> W
N

<name>CurrentTagValue</name>
<direction>in</direction> N
<relatedStateVariable> X
A ARG TYPE TagValuelist QO.)
</relatedStateVariable> (1/
</argument> Q
<argument> \\Q/

<name>NewTagValue</name>
<direction>in</direction> %O

<relatedStateVariable>
A_ARG_TYPE TagvalueList O‘\
</relatedStateVariable>

</argument> QQ
<

</argumentList>
</action> \
<action> s\&
<name>MoveObject</name> Q
<argumentList> ,&\Q
<argument> $

<name>0ObjectlD</name
<direction>in</di ré%‘g on>
<relatedStateVariable>

A ARG_TYPE, ObyectlID
</relatedStateVariable>

</argument> C)\\V

<argument>
<name>NewParentlID</name>

<dirgegfon>in</direction>
<rel dStateVariable>
“A_ARG_TYPE_ObjectlID
elatedStateVariable>
ument>

%hrgumenb
<29

<name>NewObjectlID</name>
<direction>out</direction>
Qv <relatedStateVariable>
A_ARG_TYPE_ObjectlID

&§ </relatedStateVariable>
9

</argument>
</argumentList>

</action>
<action>
<name>ImportResource</name>
<argumentList>
<argument>

<name>SourceURI</name>
<direction>in</direction>
<relatedStateVariable>

A ARG _TYPE_URI
</relatedStateVariable>

</argument>
<argument>

<name>DestinationURI</name>
<direction>in</direction>
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<relatedStateVariable>
A ARG _TYPE_URI
</relatedStateVariable>

</argument>
<argument>

<name>Transfer ID</name>
<direction>out</direction>
<relatedStateVariable>
A_ARG_TYPE_TransferlD
</relatedStateVariable>

v
%&

</argument>
N

</argumentList> r\
</action>

<action> (1/
<name>ExportResource</name> (l/

<argumentList> b‘,
N

<argument>
<name>SourceURI</name> ;\/

<direction>in</direction> X
<relatedStateVariable> QO.)

A_ARG_TYPE_URI (1/
</relatedStateVariable>

</argument> \\Qg)

<argument>
<name>DestinationURI</name> %O

<direction>in</direction>

<relatedStateVariable> S\
A _ARG_TYPE_URI Q O

</relatedStateVariable> QQ

</argument>
<argument> \\
<name>TransferD</name> $\\)
<direction>out</directi on>o,
<relatedStateVariable> ,&\Q
A_ARG_TYPE_TransferldD
</relatedStateVariab}g>

</argument> A\V
</argumentList> O
</action> b\
<action> \js‘

<name>StopTranszfr7§ésou rce</name>
<argumentList> , 7/

<argument>§ .
<namg>RransferD</name>
<dj ion>in</direction>
tedStateVariable>
6 A_ARG_TYPE_TransferlD
\ /relatedStateVariable>
%argument>
%gumentList>
< Qﬁon>
tion>
<name>DeleteResource</name>

<argumentList>
<argument>

<name>ResourceURI</name>

<direction>in</direction>
<relatedStateVariable>
A ARG _TYPE_URI
</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>GetTransferProgress</name>
<argumentList>

<argument>
<name>Transfer ID</name>

<direction>in</direction>
<relatedStateVariable>
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A ARG TYPE TransferlD
</relatedStateVariable>
</argument>
<argument>
<name>TransferStatus</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE TransferStatus
</relatedStateVariable>
</argument>

<argument>

<name>TransferLength</name>
<direction>out</direction>
<relatedStateVariable>
A_ARG_TYPE_ TransferlLength
</relatedStateVariable>

</argument>
<argument>

<name>TransferTotal</name>
<direction>out</direction>
<relatedStateVariable>
A ARG _TYPE TransferTotal
</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>CreateReference</name>
<argumentList>
<argument>

<name>Container ID</name>
<direction>in</direction>
<relatedStateVariable> %)
A _ARG_TYPE_ObjectlD QS}
</relatedStateVariable
</argument> ‘QSX‘
<argument>
<name>0ObjectlD</name>
<direction>in</d¥rection>
<re|atedState8$?iable>
A ARG_TPYPE ObjectlD
</relatedStdteVariable>
</argument®, °

ewlD</name>
ction>out</direction>
latedStateVariable>
\% A_ARG_TYPE_ObjectlD
</relatedStateVariable>
<:></argument>
argumentList>
&Etiom

é action>
<name>FreeFormQuery</name>

<argumentList>

<argument>

%&

<name>ContainerID</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_ObjectlID
</relatedStateVariable>

</argument>
<argument>

<name>CDSView</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_CDSView
</relatedStateVariable>

</argument>
<argument>
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<name>QueryRequest</name>
<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE_QueryRequest
</relatedStateVariable>

</argument>
<argument>

<name>QueryResul t</name>
<direction>out</direction>
<relatedStateVariable>

A_ARG_TYPE_QueryResult N
</relatedStateVariable> N
</argument>

<argument> ’(19
NV

<name>Update ID</name>
<direction>out</direction> b‘,
<relatedStateVariable> r\
A ARG _TYPE UpdatelD y\'
</relatedStateVariable> X
</argument> QO.)

</argumentList> (1/
</action>

<action> Qg)
<name>GetFreeFormQueryCapabilities</name> \\
<argumentList> O
%

<argument> $\

<name>FFQCapabi lities</name>
<direction>out</direction>

O
<relatedStateVariable> Q<<
L

A_ARG_TYPE_FFQCapabilities

</relatedStateVariable>

</argument> s\&
</argumentList> %)
</action> "\
Declarations for other actions gi%d by UPnP vendor
(if any) go here X%
</actionList> A\
<serviceStateTable> @)
<stateVariable sendEven %\n_o">
<name>SearchCapabi l i s</name>
<dataType>stri ng@‘faTypa
</stateVariable>

-

<stateVariable sehdEvents="no">
<name>SortCagabi lities</name>
<dataTypers#ring</dataType>

</stateVarjabte>
<stateVap-i§le sendEvents=""no"">

<n %‘igortExtensionCapabi lities</name>
e>string</dataType>

teVariable sendEvents="yes'>
Q‘( <name>SystemUpdate ID</name>
% <dataType>ui4</dataType>
?\ </stateVariable>
& <stateVariable sendEvents="yes">
% <name>ContainerUpdatelDs</name>

<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents='"no'>
<name>ServiceResetToken</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="yes">
<name>LastChange</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="yes">
<name>TransferlDs</name>
<dataType>string</dataType>

</stateVariable>
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<stateVariable sendEvents="'no">
<name>FeaturelList</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no'>
<name>A_ARG_TYPE_ ObjectlID</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents='"no'>
<name>A ARG TYPE Result</name>

§?~
5

<dataType>string</dataType> N
</stateVariable> N
<stateVariable sendEvents='"no"> Q

<name>A ARG TYPE SearchCriteria</name> f]/

<dataType>string</dataType> NSLV
</stateVariable> b{
<stateVariable sendEvents="no"> N

<name>A_ARG_TYPE_BrowseFlag</name> p\(

<dataType>string</dataType> X

<allowedValuelList> (é;)

<al lowedValue>BrowseMetadata</al lowedValue> (1,
<allowedValue>BrowseDirectChildren</al lowedvalue>

</allowedValuelList>

</stateVariable> Q}
<stateVariable sendEvents="no"> ()
<name>A ARG _TYPE_Filter</name> {g?

<dataType>string</dataType> <§\
</stateVariable> <<

<stateVariable sendEvents="no">
<name>A_ARG_TYPE_SortCriteria</name>

<dataType>string</dataType> \\
</stateVariabie> gS}
<stateVariable sendEvents="no">
<name>A_ARG_TYPE_Index</name> QS}
<dataType>ui4</dataType> \ﬁ\
</stateVariable> )
<stateVariable sendEvents:"Qgg>
<name>A_ARG_TYPE_C0untgggame>
<dataTx9e>Ejﬂ</dataT¥g
</stateVariable> .
<stateVariable sendEvents="no">
<name>A_ARG_TYPE ‘YpdatelD</name>

<dataTx9e>ui4§§dataTx9e>
</stateVariabl
ot o

<stateVariab ndEvents=""no"">
<name>A-ARE_TYPE_TransferID</name>

<dat >ui4</dataType>
</stat able>
<stateVariable sendEvents="no">

QW>A_ARG_TYPE_Transfe?Status</ name>
ataType>string</dataType>

<allowedValuelList>

§ <allowedValue>COMPLETED</al lowedValue>

<al lowedValue>ERROR</al lowedValue>
<al lowedValue>IN_PROGRESS</al lowedValue>
<al lowedValue>STOPPED</al lowedValue>

</allowedValuelList>
</stateVariable>
<stateVariable sendEvents="no'>
<name>A_ARG_TYPE_TransferLength</name>
<dataType>string</dataType>
</stateVariable>
<stateVariable sendEvents="no'>
<name>A ARG TYPE TransferTotal</name>
<dataType>string</dataType>
</stateVariable>
<stateVariable sendEvents="no">
<name>A ARG _TYPE_TagValuelList</name>
<dataType>string</dataType>
</stateVariable>
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<stateVariable sendEvents="no">
<name>A ARG TYPE URI</name>
<dataType>uri</dataType>
</stateVariable>
<stateVariable sendEvents="no">
<name>A ARG TYPE CDSView</name>
<dataType>ui4</dataType>
</stateVariable>
<stateVariable sendEvents="no'>
<name>A ARG TYPE QueryRequest</name>

29341-14-12 © ISO/IEC:2011(E)

<dataType>string</dataType>
</stateVariable>
<stateVariable sendEvents="no'>
<name>A_ARG_TYPE_QueryResult</name>
<dataType>string</dataType>
</stateVariable>
<stateVariable sendEvents="no">
<name>A_ARG_TYPE_FFQCapabilities</name>
<dataType>string</dataType>
</stateVariable>
Declarations for other state variables added by
UPnP vendor (if any) go here
</serviceStateTable>

</scpd>
4 Test

No semantic tests have been specified for this servige.
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Annex A
(normative)

Schemas

This annex describes the XML schemas for the DIDL-Lite element set. The UPnP, Dublin
Core and XML namespaces are imported into the DIDL-Lite schema.

A.1 DIDL-Lite

DIDL-Lite is derived from a subset of DIDL, the Digital Item Declaration Language,recently
developed within ISO/MPEG21 [DIDL].

The referenced DIDL-Lite schema [DIDL-LITE-XSD] may be downloaded ifrom the UPnP
Forum website and saved into a local file for use in a validating parser or.-instance document
editing tool.

It is anticipated that few if any, UPnP A/V control points or Cont€ntDirectory services will
employ schema-based validation in the implementation of A/V functionality. The schema
serves as a reference for the format of DIDL-Lite XML Documents and DIDL-Lite XML
Fragments. Any discrepancies between this specification and.the schema MUST be resolved
in favor of the specification.

The schema however, may have a use in testing and certifying the UPnP A/V standard
compliance of UPnP A/V control points and URRP A/V ContentDirectory services (see
subclause 4, “Test.”)

The DIDL-Lite schema has been construgted using the May 2, 2001 W3C XML Schema
Recommendation.

A.2 UPnP Elements

The referenced schema [UPNP-XSD] defines the upnp properties that are implemented as
XML elements and attributes and used in DIDL-Lite. The schema may be downloaded from
the UPnP Forum website’and saved into a local file for use in a validating parser or instance
document-editing tool

A.3 DublinCore Subset Elements

The referénced schema [DC-XSD] defines the dc namespace tags that are employed as
descripters under DIDL-Lite. They represent a subset of Dublin Core elements.

A4 Event Schema

The XML schema [CDS-EVENT-XSD] describes the format of the LastChange state variable
which is used to indicate that one or more ContentDirectory objects has changed. For more
details see subclause 2.3.8 “LastChange”.

A.5 FeaturelList State Variable Schema

The external XML schema [AVS-XSD] describes the format of the FeatureList state variable,
which is wused to indicate supported CDS features defined in AnnexE, *
(normative)
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CDS features”.
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Annex B
(normative)

AV Working Committee Properties

The tables and clauses below list all properties of ContentDirectory service objects as defined
by the AV Working Committee.

ContentDirectory service object descriptions are serialized into DIDL-Lite XML Documents,in
response to Browse() and Search() requests. DIDL-Lite XML Documents are formatted
according to the DIDL-Lite schema in [DIDL-LITE-XSD]. The DIDL-Lite schema includes
elements from the upnp schema [UPNP-XSD] and a subset of the Dublin Core schema [DC-
XSD].

The tables and clauses below describe each object property that can appear_ih.serialized form
in a DIDL-Lite XML Document, as well as the XML data type [XML SCHEMA-2] from which
each property is derived. Properties that are directly based on XML datatypes are listed with
the xsd: prefix.

Note: The NS column in the tables contains the namespace prefix of the namespace to which
the property name belongs. The M-Val column indicates whether the property is multi-valued
(M-Val = YES) or single-valued (M-Val = NO). See subclausg.2.2.20.1, “Multi-valued property”
and subclause 2.2.20.2, “Single-valued property”. The<{R/W column indicates whether the
property may be modified by a control point using)ContentDirectory actions such as
UpdateObject(). A property may be marked “R” to_indicate that the property is “read-only”,
“R/W” to indicate that the property is “read-write’~;, or “V” to indicate that the read/write
characteristics of the property are determined by the ContentDirectory service
implementation.

In the description clauses below, each pfoperty is either marked as read-only, read-write, or
not marked indicating that the read/write' character is defined by the ContentDirectory service
implementation.

The following table presents an overview of all ContentDirectory service defined properties.

Table B-= ContentDirectory Service Properties Overview

# Property~Name NS Data Type M- R/ Reference
al w

1. @id DIDL-Lite | xsd:string NO R | Subclause B.1.1

2. @paredlD DIDL-Lite | xsd:string NO R Subclause B.1.2

3. @yeflD DIDL-Lite | xsd:string NO R | Subclause B.1.3

4. @Testricted DIDL-Lite | xsd:boolean NO R Subclause B.1.4

5. @searchable DIDL-Lite | xsd:boolean NO R | Subclause B.1.5

6- @chitdCoumt Btbt=titexsdunsigmetdint N R—TSubctause B-+6

7. dc:title dc xsd:string NO \ Subclause B.1.7

8. dc:creator dc xsd:string NO \ Subclause B.1.8

9. res DIDL-Lite | xsd:anyURI YES | V | Subclause B.1.9
10. | upnp:class upnp xsd:string NO V | Subclause B.1.10
11. | upnp:class@name upnp xsd:string NO A Subclause B.1.10.1
12. | upnp:searchClass upnp xsd:string YES | R | Subclause B.1.11
13. | upnp:searchClass@name upnp xsd:string NO R | Subclause B.1.11.1
14. | upnp:searchClass@includeDerive | upnp xsd:boolean NO R | Subclause B.1.11.2
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# Property Name NS Data Type M- R/ Reference
Val w
d

15. | upnp:createClass upnp xsd:string YES | R | Subclause B.1.12
16. | upnp:createClass@name upnp xsd:string NO R | Subclause B.1.12.1
17. gpnp:createClass@incIudeDerive upnp xsd:boolean NO R | Subclause B.1.12.2
I8 [ Upnp.wriestatas upnp XSATSINg NO | R | subclause B.I.1I3
19. | res rotocollnfo DIDL-Lite | xsd:string NO \ Subclause B.2.1.1
20. | res@importUri DIDL-Lite | xsd:anyURI NO R Subclause B.2.1.2
21. | res@size DIDL-Lite | xsd:unsignedLong | NO V | Subclause B.2/12\3
22. | res@duration DIDL-Lite | xsd:string NO \ SubclausenB¥2.1.4
23. | res@protection DIDL-Lite | xsd:string NO V | Subclause B.2.1.5
24. | res@bitrate DIDL-Lite | xsd:unsignedint NO \4 Subgclause B.2.1.6
25. | res@bitsPerSample DIDL-Lite | xsd:unsignedint NO V ~ Sudbclause B.2.1.7
26. | res@sampleFrequency DIDL-Lite | xsd:unsignedint NO 4 Subclause B.2.1.8
27. | res@nrAudioChannels DIDL-Lite | xsd:unsignedint NO. V | Subclause B.2.1.9
28. | res@resolution DIDL-Lite | xsd:string NO \ Subclause B.2.1.10
29. | res@colorDepth DIDL-Lite | xsd:unsignedint NO V | Subclause B.2.1.11
30. | res@tspec DIDL-Lite | xsd:string NO \ Subclause B.2.1.12
31. | res@allowedUse DIDL-Lite | CSV (xsd:string) NO \4 Subclause B.2.1.13
32. | res@validityStart DIDL-Lite | xsd:sthng NO V | Subclause B.2.1.14
33. | res@validityEnd DIDL-Lite | xsd:string NO \4 Subclause B.2.1.15
34. | res@remainingTime DIDL-Lite~"xsd:string NO V | Subclause B.2.1.16
35. | res@usagelnfo DIDL~Lite | xsd:string NO \4 Subclause B.2.1.17
36. | res@rightsinfoURI DIDL-Lite | xsd:anyURI NO V | Subclause B.2.1.18
37. | res@contentinfoURI DIDL-Lite | xsd:anyURI NO \ Subclause B.2.1.19
38. | res@recordQuality DIDL-Lite | CSV (xsd:string) NO V | Subclause B.2.1.20
39. | res@daylightSaving DIDL-Lite | xsd:string NO \ Subclause B.2.1.21
40. | upnp:artist upnp xsd:string YES | V | Subclause B.3.1
41. | upnp:artist@role upnp xsd:string NO V | Subclause B.3.1.1
42. | upnp:actor upnp xsd:string YES | V Subclause B.3.2
43. | upnp:actoc@role upnp xsd:string NO V | Subclause B.3.2.1
44. | upnpauthor upnp xsd:string YES | V Subclause B.3.3
45. | wpuyp:author@role upnp xsd:string NO V | Subclause B.3.3.1
46, [Supnp:producer upnp xsd:string YES | V Subclause B.3.4
47. | upnp:director upnp xsd:string YES [V Subclause B.3.5
48. | dc:publisher dc xsd:string YES | V Subclause B.3.6
49. | dc:contributor dc xsd:string YES | V | Subclause B.3.7
50. | upnp:genre upnp xsd:string YES | V | Subclause B.4.1
51. | upnp:genre@id upnp xsd:string NO 4 Subclause B.4.1.1
52. | upnp:genre@extended upnp CSV (xsd:string) NO V | Subclause B.4.1.2
53. | upnp:album upnp xsd:string YES | V Subclause B.4.2
54. | upnp:playlist upnp xsd:string YES | V | Subclause B.4.3
55. | upnp:albumArtURI upnp xsd:anyURI YES | V Subclause B.5.1
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Val w
56. | upnp:artistDiscographyURI upnp xsd:anyURI NO V | Subclause B.5.2
57. | upnp:lyricsURI upnp xsd:anyURI NO \4 Subclause B.5.3
58. | dc:relation dc xsd:string YES | V | Subclause B.5.4
59. | upnp:storageTotal upnp xsd:long NO R | Subclause B.6.1
60. | upnp:storageUsed upnp xsd:long NO R | Subclause B.6.2
61. | upnp:storageFree upnp xsd:long NO R | Subclause B.6.3
62. | upnp:storageMaxPartition upnp xsd:long NO R | Subclause B.6.4
63. | upnp:storageMedium upnp xsd:string NO R | Subclause B.6.5
64. | dc:description dc xsd:string NO V | Subclause B:Z'1
65. | upnp:longDescription upnp xsd:string NO V | Subclause B.7.2
66. | upnp:icon upnp xsd:anyURI NO \4 Subclause B.7.3
67. | upnp:region upnp xsd:string NO V | Subclause B.7.4
68. | dc:rights dc xsd:string YES | Y. Subclause B.7.5
69. | dc:date dc xsd:string NGO V | Subclause B.7.6
70. | dc:date@upnp:daylightSaving upnp xsd:string NO) \4 Subclause B.7.6.1
71. | dc:language dc xsd:string YES | V Subclause B.7.7
72. | upnp:playbackCount upnp xsd:int NO R | Subclause B.7.8
73. | upnp:lastPlaybackTime upnp xsd:string NO V | Subclause B.7.9
74. | upnp:lastPlaybackTime upnp xsd:string NO V | Subclause B.7.9.1
@daylightSaving
75. | upnp:lastPlaybackPosition upnp xsd:string NO V | Subclause B.7.10
76. | upnp:recordedStartDateTime upnp xsd:string NO \4 Subclause B.7.11
77. | upnp:recordedStartDateTime upnp xsd:string NO V | Subclause B.7.11.1
@daylightSaving
78. | upnp:recordedDuration upnp xsd:string NO V | Subclause B.7.12
79. | upnp:recordedDayOfWeek upnp xsd:string NO V | Subclause B.7.13
80. | upnp:srsRecordSchedulelD upnp xsd:string NO R | Subclause B.7.14
81. | upnp:srsRecordTasklD upnp xsd:string NO R | Subclause B.7.15
82. | upnp:recordable upnp xsd:boolean NO \4 Subclause B.7.16
83. | upnp:programiile upnp xsd:string NO V | Subclause B.8.1
84. | upnp:seri€syitle upnp xsd:string NO \4 Subclause B.8.2
85. | upnpe¢pregramiD upnp xsd:string NO V | Subclause B.8.3
86. | uphpiprogramID@type upnp xsd:string NO V | Subclause B.8.3.1
87+ |\ upnp:seriesID upnp xsd:string NO V | Subclause B.8.4
88. | upnp:seriesID@type upnp xsd:string NO V | Subclause B.8.4.1
89. | upnp:channellD upnp xsd:string YES | V Subclause B.8.5
90. | upnp:channellD@type upnp xsd:string NO V | Subclause B.8.5.1
91. | upnp:channellD@distriNetworkNa | upnp xsd:string NO \4 Subclause B.8.5.2
me
92. | upnp:channellD@distriNetworkID upnp xsd:string NO \4 Subclause B.8.5.3
93. | upnp:episodeCount upnp xsd:unsignedint NO V | Subclause B.8.5.2
94. | upnp:episodeNumber upnp xsd:unsignedint NO V | Subclause B.8.7
95. | upnp:programCode upnp xsd:string NO V | Subclause B.8.8
96. | upnp:programCode@type upnp xsd:string NO V | Subclause B.8.8.1
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Val w
97. | upnp:rating upnp xsd:string NO V | Subclause B.8.9
98. | upnp:rating@type upnp xsd:string NO \4 Subclause B.8.9.1
99. | upnp:episodeType upnp xsd:string NO V | Subclause B.8.10
100.| upnp:channelGroupName upnp xsd:string NO \4 Subclause B.9.1
101.] upnp:channelGroupName@id upnp xsd:string NO V Subclause B.9.1.1
102.( upnp:callSign upnp xsd:string NO V | Subclause B.9.2
103.| upnp:networkAffiliation upnp xsd:string NO \ Subclause B.9.3
104.| upnp:serviceProvider upnp xsd:string NO V | Subclause B.9.4
105. upnp:price upnp xsd:float YES | R | Subclause B:9°5
106.| upnp:price@currency upnp xsd:string NO R | Subclause’ B.9.5.1
107.| upnp:payPerView upnp xsd:boolean NO R | Subclause B.9.6
108.| upnp:epgProviderName upnp xsd:string NO V [ ‘Subclause B.9.7
109.| upnp:dateTimeRange upnp xsd:string NO R}/ Subclause B.9.8
110. upnp:dateTimeRanqe@davliqhtSa upnp xsd:string NGO R | Subclause B.9.8.1
ving
111.| upnp:radioCallSign upnp xsd:string NO \ Subclause B.10.1
112.| upnp:radioStationlD upnp xsd:string NO V | Subclause B.10.2
113.| upnp:radioBand upnp xsd:string NO \ Subclause B.10.3
114.] upnp:channelNr upnp xsd:int NO V | Subclause B.11.1
115.| upnp:channelName upnp xsdistring NO \4 Subclause B.11.2
116.| upnp:scheduledStartTime upnp xsd:string NO V | Subclause B.11.3
117.| upnp:scheduledStartTime upnp xsd:string NO \4 Subclause B.11.3.1
@usage
118.| upnp:scheduledStartTime upnp xsd:string NO V | Subclause B.11.3.2
@daylightSaving
119. upnp:scheduledEndTime upnp xsd:string NO V | Subclause B.11.4
120.| upnp:scheduledEndTime upnp xsd:string NO \4 Subclause B.11.4.1
@daylightSaving
121.( upnp:scheduledDuration upnp xsd:string NO V | Subclause B.11.5
122.| upnp:signalStrength upnp xsd:int NO R Subclause B.12.1
123.| upnp:signall-Oeked upnp xsd:boolean NO R | Subclause B.12.2
124. upnp:tunéd upnp xsd:boolean NO R Subclause B.12.3
125.| @ne%erPlayable DIDL-Lite | xsd:boolean NO V | Subclause B.13.1
126.| upnp:bookmarkiD upnp xsd:string YES | R/ | Subclause B.13.2
w
127 upnp:bookmarkedObjectID upnp xsd:string NO R/ | Subclause B.13.3
W
128. upnp:deviceUDN upnp xsd:string NO R/ | Subclause B.13.4
w
129. upnp:deviceUDN@serviceType upnp xsd:string NO R/ | Subclause B.13.4.1
w
130.| upnp:deviceUDN@serviceld upnp xsd:string NO R/ | Subclause B.13.4.2
W
131.| upnp:stateVariableCollection upnp xsd:string YES [ R/ | Subclause B.13.5
W
132.| upnp:stateVariableCollection@ upnp xsd:string NO R/ | Subclause B.13.5.1
serviceName W
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133.| upnp:stateVariableCollection@ upnp xsd:string NO R/ | Subclause B.13.5.2
rcsinstanceType W
134.| upnp:DVDRegionCode upnp xsd:int NO V | Subclause B.14.1
135.| upnp:originalTrackNumber upnp xsd:int NO V | Subclause B.14.2
136.| upnp:toc upnp xsd:string NO V | Subclause B.14.3
137.| upnp:userAnnotation upnp xsd:string YES | R/ | Subclause B.14.4
w
138.| desc DIDL-Lite | xsd:string YES | V | Subclause B.14.5
139. desc@nameSpace DIDL-Lite | xsd:string NO \4 Subclause B.14.5.%
140.| upnp:containerUpdatelD upnp xsd:unsignedIint NO R | Subclause,B.25.1
141.( upnp:objectUpdatelD upnp xsd:unsignedint NO R | Subclause B.15.2
142. upnp:totalDeletedChildCount upnp xsd:unsignedint NO R | Subctause B.15.3
143.| res@updateCount DIDL-Lite | xsd:unsignedint NO R Subclause B.15.4
144.) upnp:foreignMetadata upnp <XML> YES |4/ 1 Subclause B.16.1
145.| upnp:foreignMetadata@type upnp xsd:string NQO V | Subclause B.16.1.1
146.| upnp:foreignMetadata::fmld upnp xsd:string vES | V Subclause B.16.1.2
147.| upnp:foreignMetadata::fmClass upnp xsd:string YES | V | Subclause B.16.1.3
148.| upnp:foreignMetadata::fmProvider | upnp xsd:string NO V | Subclause B.16.1.4
149.| upnp:foreignMetadata::fmBody upnp <XML> NO V | Subclause B.16.1.5
150.| upnp:foreignMetadata::fmBody upnp xsd:bleelean NO V | Subclause B.16.1.5.1
@xmlFlag
151.| upnp:foreignMetadata::fmBody upnp xsd:string NO V | Subclause B.16.1.5.2
@mimeType
152.| upnp:foreignMetadata::fmBody upnp <XML> NO V | Subclause B.16.1.5.3
fmEmbeddedXML
153.| upnp:foreignMetadata::fmBody upnp xsd:string NO \4 Subclause B.16.1.5.4
;:fmEmbeddedString
154.| upnp:foreignMetadata::fmBody upnp xsd:anyURI NO V | Subclause B.16.1.5.5
SfmURI
B.1 Base Properties
Table B.2 — Base Properties Overview
Property Name NS Data Type M-Val Reference
@id DIDL-Lite xsd:string NO Subclause B.1.1
Q@parentID DIDL-Lite xsd:string NO Subclause B.1.2
@reflD DIDL-Lite xsd:string NO Subclause B.1.3
@restricted DIDL-Lite xsd:boolean NO Subclause B.1.4
@searchable DIDL-Lite xsd:boolean NO Subclause B.1.5
@childCount DIDL-Lite xsd:unsignedint NO Subclause B.1.6
dc:title dc xsd:string NO Subclause B.1.7
dc:creator dc xsd:string NO Subclause B.1.8
res DIDL-Lite xsd:anyURI YES Subclause B.1.9
upnp:class upnp xsd:string NO Subclause B.1.10
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Property Name NS Data Type M-Val Reference
upnp:class@name upnp xsd:string NO Subclause B.1.10.1
upnp:searchClass upnp xsd:string YES Subclause B.1.11
upnp:searchClass@name upnp xsd:string NO Subclause B.1.11.1
upnp:searchClass@includeDerived upnp xsd:boolean NO Subclause B.1.11.2
upnp:createClass upnp xsd:string YES Subclause B.1.12
upnp.createclass@name apnp Xsd.strng NO Subclause B.L.1Z2.T
upnp:createClass@includeDerived upnp xsd:boolean NO Subclause B.1.12.2
upnp:writeStatus upnp xsd:string NO Subclause B.1.13
B.1.1 @id
Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The read-only @id property is a REQUIRED property thatyMUST provide a
unique identity for the object with respect to all of the objects within the ContentDirectory
service.

For all objects that support tracking of changes (i®-~those that expose the
upnp:objectUpdatelD  or upnp:containerUpdatelD  properties), as long as the
ServiceResetToken remains constant, the ContentDirectory service MUST ensure the
persistence of these object’'s @id property values. If-the ContentDirectory service cannot
ensure the persistence of these object’'s @id property values, then it MUST invoke the
Service Reset Procedure. See subclause 2.3.7, “SétviceResetToken” and subclause 2.3.7.1,
“Service Reset Procedure” for details.

For all objects, regardless of whether they support tracking of changes or not, as long as the
ServiceResetToken remains constant, the;ContentDirectory service MUST ensure the object
ID’s uniqueness; that is: if an object is\created with the same @id property as a previously
deleted object, the service is makingythe claim that these two objects are the same. If the
ContentDirectory service cannot .ensure the uniqueness of an object's @id property value,
then it MUST invoke the Service.Reset procedure. See subclause 2.3.7, “ServiceResetToken”
and subclause 2.3.7.1, “Service)Reset Procedure” for details.

For all objects that do/mot support tracking of changes, as long as the ServiceResetToken
remains constant, the ContentDirectory service is RECOMMENDED to ensure the persistence
of these object’'s @id property values. If the ContentDirectory service cannot ensure the
persistence of these object’s @id property values, then it SHOULD invoke the Service Reset
Procedure. Seé-subclause 2.3.7, “ServiceResetToken” and subclause 2.3.7.1, “Service Reset
Procedure” fondetails.

B.1.2 @parentID
Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The read-only @parentlD property is a REQUIRED property of an item or
container object. The @parentID property MUST be set and always remain equal to the @id
property of the object’'s parent, which MUST be a container. The @parentlD property of the
ContentDirectory service root container MUST be set to the reserved value of -1. The
@parentlD property of any other ContentDirectory service object MUST NOT take this value.

Default Value: N/A — The property is REQUIRED.

B.1.3 @refIlD
Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO
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Description: The read-only @reflD property is only applicable to item objects. The presence
of this property indicates that the item is actually referencing another existing item (reference
item). The @reflD property MUST be set and always remain equal to the @id property of the
item that is referenced.

Default Value: None.

B.1.4 @restricted

Namespace: DIDL-Lite Property Data Type: xsd:boolean Multi-Valued: NO

Description: The read-only REQUIRED @restricted property indicates whether the aobjett is
modifiable. If set to “1", the ability to modify or delete a given object is confined to the
ContentDirectory service implementation. Therefore, a control point cannot add,»modify or
delete metadata from a restricted object. Additionally, control points are not .able to add,
modify or delete any children of a restricted container. However, the @resiricted property
does not propagate to descendant objects. Note however, that metadata ofya’restricted object
may still change due to internal ContentDirectory service implementation‘manipulations.

If set to “0”, a control point can modify the object’'s metadata and\add, delete, or modify the
object’s children.

Default Value: N/A — The property is REQUIRED.

B.1.5 @searchable
Namespace: DIDL-Lite Property Data Typé: xsd:boolean Multi-Valued: NO

Description: The read-only @searchable property is only applicable to container objects.
When “1” (true), the ability to performgsa* Search() action under a container is enabled,
otherwise a Search() action under thatcontainer will return no results, even when child
containers have their @searchable property set to “1”.

Default Value: “0".

B.1.6 @childCount
Namespace: DIDL-Lite Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The-read-only @childCount property is only applicable to container objects. It
reflects the pumber of direct children contained in the container object.

Default-VValue: None.

B4 dc:title
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Description: The dc:title property is a REQUIRED property and indicates a friendly name for
the object. See http://dublincore.org/documents/dces.

Default Value: N/A — The property is REQUIRED.

B.1.8 dc:creator

Namespace: dc Property Data Type: xsd:string Multi-Valued: NO
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Description: The dc:creator property indicates an entity that owns the content or is primarily
responsible for creating the content. Examples include a person, an organization or a service.
Typically, the name of the creator should be used to indicate the entity. See
http://dublincore.org/documents/dces.

Default Value: None.

B.1.9 res

Namespace: DIDL-Lite Property Data Type: xsd:anyURI Multi-Valued: YES

Description: The res property indicates a resource, typically a media file, associated with the
object. If the value of the res property is not present, then the content has not yet been fully
imported by the ContentDirectory service and is not yet accessible for playbackpurposes.
Values MUST be properly escaped URIs as described in [RFC 2396].

Default Value: None.

B.1.10 wupnp:class
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:class property is a REQUIRED property and it indicates the class of
the object.

Default Value: N/A — The property is REQUIRED,

B.1.10.1 allowedValuelList for the upnp:cilass Property

Table B.3 — allowedValweList for the upnp:class Property

Value R/O Description
“object.item” [e] See Subclause C.2.1
“object.item.imageltem” [e] See Subclause C.2.1.1
“object.item.imageltem.photo” o See Subclause C.2.1.1.1
“object.item.audioltem” [e] See Subclause C.2.1.2
“object.item.audioltem.musitTrack” o See Subclause C.2.1.2.1
“object.item.audioltem-audioBroadcast” [e] See Subclause C.2.1.2.2
“object.item.augdieliem.audioBook” [e] See Subclause C.2.1.2.3
“object.item.Wd€oltem” o See Subclause C.2.1.3
“object.femvideoltem.movie” [e] See Subclause C.2.1.3.1
“obj€etiitem.videoltem.videoBroadcast” (e} See Subclause C.2.1.3.2
“Object.item.videoltem.musicVideoClip” [e] See Subclause C.2.1.3.3
“object.item.playlistitem” o See Subclause C.2.1.4
“object.item.textitem” o See Subclause C.2.1.5
“object.item.bookmarkltem” [e] See Subclause C.2.1.6
“object.item.epgltem” o See Subclause C.2.1.7
“object.item.epgltem.audioProgram” [e] See Subclause C.2.1.7.1
“object.item.epgltem.videoProgram” o See Subclause C.2.1.7.2
“object.container.person” [e] See Subclause C.2.2.1
“object.container.person.musicArtist” [e] See Subclause C.2.2.1.1
“object.container.playlistContainer” o See Subclause C.2.2.2
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Value R/O Description
“object.container.album” o See Subclause C.2.2.3
“object.container.album.musicAlbum” [e] See Subclause C.2.2.3.1
“object.container.album.photoAlbum” o See Subclause C.2.2.3.2
“object.container.genre” [e] See Subclause C.2.2.4
“object.container.genre.musicGenre” o See Subclause C.2.2.4.1
“obfectcomtamergenre-moveSenTe® o See-Subctause€:2-242
“object.container.channelGroup” [e] See Subclause C.2.2.5
“object.container.channelGroup.audioChannelGroup” o See Subclause C.2.2.5.1
“object.container.channelGroup.videoChannelGroup” [e] See Subclause C.2.2.5.2
“object.container.epgContainer” o See Subclause C.2.2.6
“object.container.storageSystem” [e] See Subclause C.2.2.7
“object.container.storageVolume” (e} See Subclause C.2.2.8
“object.container.storageFolder” o See Subclause C.2.2.9
“object.container.bookmarkFolder” [e] See Subclause{C.272.10
Vendor-defined X
B.1.10.2 upnp:class@name
Namespace: upnp Property Data Type: xsdistring Multi-Valued: NO

Description: The upnp:class@name property indicates a friendly name for the class of the
object. This SHOULD NOT be used for class-based searches as it is not guaranteed to be
unique or consistent across content items of theZsame class.

Default Value: None.

B.1.11 upnp:searchClass

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The read-onlysupnp:searchClass property is only applicable to container objects.
It contains a class for which the container object can be searched.

If @searchable =1") then

e |If noupnp:searchClass properties are specified, then the Search() action can return
any’match.

o Af\\Upnp:searchClass properties are specified, then the Search() action MUST only
return matches from the classes specified in the upnp:searchClass properties.

e upnp:searchClass is OPTIONAL.

maod hv tha C
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e upnp:searchClass semantics are per container, there is no parent-child relationship,
they only apply to searches started from that container.

else

e The container and its subtrees are not searchable.

e The values of the upnp:searchClass properties are meaningless and therefore the
upnp:searchClass properties SHOULD NOT be included.

Default Value: If @searchable = “1”, then all classes can be searched.
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B.1.11.1 upnp:searchClass@name

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The read-only upnp:searchClass@name property indicates a friendly name for
the class.

Default Value: None.

B.1.11.2 upnp:searchClass@includeDerived

Namespace: upnp Property Data Type: xsd:boolean Multi-Valued*NO

Description: The read-only upnp:searchClass@includeDerived property is arnREQUIRED
property of the associated upnp:searchClass property and indicates whether the class
specified MUST also include derived classes. When set to “1”, derived glasses MUST be
included. When set to “0”, derived classes MUST be excluded.

Default Value: N/A — The property is REQUIRED when the upnpisearchClass property is
present.

B.1.12 upnp:createClass

Namespace: upnp Property Data Type: xsd<string Multi-Valued: YES

Description: The read-only upnp:createClass propeérty is only applicable to container objects.
It contains a class that can be created within the container object.

If @restricted = “0”, then
e |If no upnp:createClass properties*are specified, then CreateObject() MAY create any
class of object under the container.

e |f upnp:createClass properties are specified, then CreateObject() MUST only create
classes of objects specified in the upnp:createClass properties.

e upnp:createClass iss.OPTIONAL.

e upnp:createClass )semantics are per container, there is no parent-child relationship,
they only apply.to CreateObject() actions in that container.

else
e CreateObject() MUST fail since the container can not be modified.

Default™Value: If @restricted = “0", then any class of object MAY be created under the
container.

B»1.12.1 upnp:createClass@name

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The read-only upnp:createClass property indicates a friendly name for the class.

Default Value: None.

B.1.12.2 upnp:createClass@includeDerived

Namespace: upnp Property Data Type: xsd:boolean Multi-Valued: NO
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Description: The read-only upnp:createClass@includeDerived property is a REQUIRED
property of the associated upnp:createClass property and indicates that the class specified
also includes derived classes. When set to “1”, derived classes must be included. When set to
“0", derived classes must be excluded.

Default Value: N/A — The property is REQUIRED when the upnp:createClass property is
present.

B.1.15 upnp:writestatus

Namespace: upnp Property Data Type: xsd:string Multi-Valued:(NO

Description: The read-only upnp:writeStatus property controls the modifiability™of the
resources of a given object. The ability for a control point to change the yvalue of the
upnp:writeStatus property is implementation dependent.

Default Value: “UNKNOWN”.

B.1.13.1 allowedValueList for the upnp:writeStatus Property

Table B.4 — allowedValueList for the upnp:writeStatus Property

Value R/O Description
“WRITABLE" [e] The object’s’resource(s) MAY be deleted and/or
modified.
“PROTECTED” [e] The object’s resource(s) MAY NOT be deleted

and/ér-modified.

“NOT WRITABLE” o] The object’s resource(s) MAY NOT be modified.
“UNKNOWN" [e] The object’s resource(s) write status is unknown.
“MIXED” Q Some of the object’s resource(s) have a different

write status.

B.2 Resource Encoding Characteristics Properties

Table B.5 — Resource Encoding Characteristics Properties Overview

Property Name NS Data Type M-Val Reference
res DIDL-Lite xsd:anyURI NO Subclause B.2.1
res@protocolinfo DIDL-Lite xsd:string NO Subclause B.2.1.1
res@importUsi DIDL-Lite xsd:anyURI NO Subclause B.2.1.2
res@size DIDL-Lite xsd:unsignedLong NO Subclause B.2.1.3
res@awration DIDL-Lite xsd:string NO Subclause B.2.1.4
res@protection DIDL-Lite xsd:string NO Subclause B.2.1.5
| reS@bitrate DIDI -l ite xsd-unsignedint NO Subclause B2 16
res@bitsPerSample DIDL-Lite xsd:unsignedint NO Subclause B.2.1.7
res@sampleFrequency DIDL-Lite xsd:unsignedint NO Subclause B.2.1.8
res@nrAudioChannels DIDL-Lite xsd:unsignedInt NO Subclause B.2.1.9
res@resolution DIDL-Lite xsd:string NO Subclause B.2.1.10
res@colorDepth DIDL-Lite xsd:unsignedint NO Subclause B.2.1.11
res@tspec DIDL-Lite xsd:string NO Subclause B.2.1.12
res@allowedUse DIDL-Lite CSV (xsd:string) NO Subclause B.2.1.13
res@validityStart DIDL-Lite xsd:string NO Subclause B.2.1.14
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Property Name NS Data Type M-Val Reference
res@validityEnd DIDL-Lite xsd:string NO Subclause B.2.1.15
res@remainingTime DIDL-Lite xsd:string NO Subclause B.2.1.16
res@usagelnfo DIDL-Lite xsd:string NO Subclause B.2.1.17
res@rightsinfoURI DIDL-Lite xsd:anyURI NO Subclause B.2.1.18
res@contentinfoURI DIDL-Lite xsd:anyURI NO Subclause B.2.1.19
res@recordQuarty DIDLC-LCite TSV (Xsd.strng) NO Subclause B.2.1.20
res@daylightSaving DIDL-Lite xsd:string NO Subclause B.2.1.21
B.2.1 res

See Subclause B.1.9, “res”.

B.2.1.1 res@protocolinfo

Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: This REQUIRED property identifies the protocol that\MUST be used to transmit
the resource (see also UPnP A/V Connection Manager Service template, subclause 2.5.2).

Default Value: N/A — The property is REQUIRED when the res property is present.

B.2.1.2 res@importUri

Namespace: DIDL-Lite Property Data Type: xsd:anyURI Multi-Valued: NO

Description: The read-only res@importUri property indicates the URI via which the resource
can be imported to the ContentDirectory;service via the ImportResource() action or HTTP
POST. The_res@importUri property identifies a download portal for the associated res
property of a specific target object._lt\is used to create a local copy of the external content.
After the transfer finishes successfully, the local content is then associated with the target
object by setting the target object's'res property value to a URI for that content, which MAY or
MAY NOT be the same URI as the one specified in the res@importUri property, depending on
the ContentDirectory service implementation.

Default Value: None:

B.2.1.3 res @size
NamespacexDIDL-Lite Property Data Type: xsd:unsignedLong Multi-Valued: NO

Description: The res@size property indicates the size in bytes of the resource. This property
is a-64-bit unsigned integer.

Pefault VValue: None

B.2.1.4 res@duration
Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The res@duration property indicates the time duration of the playback of the
resource, at normal speed. The form of the duration string is:

H+:MM:SS[.F+]
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or

H+:MM:SS[.FO/F1]

where:
H+: one or more digits to indicate elapsed hours,
NN avacthr 2 dicaitc to indicatn minitnc (NN +~ EQN
exacty2-dighsto-thdicateminates{00-t6-59)
SS: exactly 2 digits to indicate seconds (00 to 59),
F+: any number of digits (including no digits) to indicate fractions of seconds,

FO/F1: a fraction, with FO and F1 at least one digit long, and FO < F1.

The string MAY be preceded by a “+” or “-” sign, and the decimal point itself MUST be omitted
if there are no fractional second digits.

Default Value: None.

B.2.1.5 res@protection

Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The res@protection property contains someéddentification of a protection system
used for the resource.

Default Value: None.

B.2.1.6 res@bitrate
Namespace: DIDL-Lite Property-Data Type: xsd:unsignedint Multi-Valued: NO

Description: The res@bitrate property indicates the bitrate in bytes/second of the encoding
of the resource.

Note that there exists an.nconsistency with a res@bitrate property name and its value being
expressed in bytes/sec!

In case the resource has been encoded using variable bitrate (VBR), it is RECOMMENDED
that the res@bitcate value represents the average bitrate, calculated over the entire duration
of the resouree-(total number of bytes divided by the total duration of the resource).

The res@bitrate value SHOULD NOT be taken as sufficient from a QoS or other perspective
to prepare for the stream; The protocol used and the physical layer headers may increase the
actial'required bandwidth.

Defautt-VatueNone:

B.2.1.7 res@bitsPerSample

Namespace: DIDL-Lite Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The res@bitsPerSample property indicates the number of bits used to represent
one sample of the resource.

Default Value: None.
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B.2.1.8 res@sampleFrequency

Namespace: DIDL-Lite Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The_res@sampleFrequency property indicates the sample frequency used to
digitize the audio resource. Expressed in Hz.

Default Value: None.

B.2.1.9 res@nrAudioChannels

Namespace: DIDL-Lite Property Data Type: xsd:unsignedint Multi-Valued*NO

Description: The res@nrAudioChannels property indicates the number of audié™channels
present in the audio resource, for example, 1 for mono, 2 for stereo, 6 for Dolby.Surround.

Default Value: None.

B.2.1.10 res@resolution

Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The res@resolution property indicates the XXY resolution, in pixels, of the
resource (typically an imageltem or videoltem). The string pattern is of the form: “[O-
91+x[0-9]+" (one or more digits, followed by “x”, follewed by one or more digits).

Default Value: None.

B.2.1.11 res@colorDepth

Namespace: DIDL-Lite Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The res@colorDepth* property indicates the number of bits per pixel used to
represent the video or image rfesource.

Default Value: None.

B.2.1.12 res@tspec
Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The res@tspec property identifies the content's QoS (quality of service)
characteristics. It has a maximum length of 256 characters. The details about this property,
including its components and formatting constraints, are defined in the QoS Manager service
definition document.

Default Value: None.

B.2.1.13 res@allowedUse

Namespace: DIDL-Lite Property Data Type: CSV (xsd:string) Multi-Valued: NO

Description: The res@allowedUse property is composed of a comma-separated list of value
pairs. Each value pair is composed of an enumerated string value, followed by a colon (“:"),
followed by an integer. For example, “PLAY:5,COPY:1".
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In each pair, the first value corresponds to an allowed use for the resource referenced by the
associated res property. RECOMMENDED enumerated values are: “PLAY”, “COPY", “MOVE"
and “UNKNOWN?". Vendors may extend this list. The “UNKNOWN?” value is the default value
when new resources are created. A value of “UNKNOWN?" indicates that allowed uses for this
resource may exist, but have not been reflected in the ContentDirectory service.

Any resource that has accompanying constraints on uses must expose a value for the
res@allowedUse property. Any use of the resource that does not appear explicitly in the

7 a e o o a o - o o oo WS

property is not present, there are no use constraints on the resource.

The second quantity corresponds to the number of times the specified use is allowed teyoccur.
A value of “-1” indicates that there is no limit on the number of times this use may occur!

It is recommended to update this value when the number of allowed uses.ehanges. For
example, a resource with the res@allowedUse property initially set to “CORY:1" should be
updated to “COPY:0"after a copy has been successfully completed.

Default Value: “UNKNOWN”.

B.2.1.14 res@validityStart

Namespace: DIDL-Lite Property Data Type: xsd;string Multi-Valued: NO

Description: The res@validityStart property definés ‘the beginning date&time when the
corresponding uses described in the res@allowedWse property become valid. The format of
the res@validityStart property MUST comply with the date-time syntax as defined in
Annex D, “
(normative)

EBNF Syntax Definitions”.

The following example value designates May 30, 2004, 1:20pm, as a validity interval
beginning value:
“2004-05-30T13:20:00-05:00".

When the res@validityStart property is not present, the beginning of the validity interval is
assumed to have already started.

Default Value;~-The validity interval is assumed to have already started.

B.2.1.15 _“dJes@validityEnd

Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The res@validityEnd property defines the ending date&time when the

bUIlprUllulillg ustcos u't:buibcu' ill ﬁIC lcb@d“UVVUdUbb‘ plUpb‘lty ILJI::L,UIIIC illVoliiUl. Tilc fUIllId.t Uf
the res@validityEnd property MUST comply with the date-time syntax as defined in
Annex D, “
(normative)

EBNF Syntax Definitions”.

When the res@validityEnd property is not present, there correspondingly is no end to the
validity interval.

Default Value: There is no end to the validity interval.
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B.2.1.16 res@remainingTime

Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The res@remainingTime property is used to indicate the amount of time
remaining until the use specified in the res@allowedUse property is revoked. The remaining
time is an aggregate amount of time that the resource may be used either continuously or in
discrete intervals. When both res@remainingTime and res@validityEnd are specified, the use
is rovoked either when roefmrnmninianimn reaches 28100k when the rncfm\l::lidih,lgn_d_t_i_m_e_
is reached, whichever occurs first. The format of the res@remainingTime property MUST
comply with the duration syntax as defined in Annex D, ¢
(normative)

EBNF Syntax Definitions”.

Example: “P08:03:10” indicates that the resource is available for an additienal 8 hours, 3
minutes and 10 seconds.

Note: In order to prevent disruptive network overuse, ContentDirectory implementations
should be juditious when deciding how frequently to update‘/this property. If the
res@remainingTime property represents a continuous change, its)value should be modified
whenever a key milestone is reached. For example, when the property’s value decreases to a
whole number of hours remaining. Alternatively, if the res@r&mainingTime property is used to
track descrete usage intervals such as an hour’'s worth/of-viewing, the property should be
updated whenever a block of time is subtracted from the€ remaining time.

Default Value: None.

B.2.1.17 res@usagelnfo

Namespace: DIDL-Lite Property«Data Type: xsd:string Multi-Valued: NO

Description: The res@usagelnfo, property contains a user-friendly string with additional
information about the allowed usé of the resource, as in the example: "Playing of the movie is
allowed in high-definition mdde: One copy is allowed to be made, but only the standard
definition version may be copied".

Default Value: None;

B.2.1.18 res@rightsinfoURI

Namespacet DIDL-Lite Property Data Type: xsd:anyURI Multi-Valued: NO

Description: The res@rightsinfoURI property references an html page and a web site
associated with the rights vendor for the resource. The referenced page SHOULD assist the
user interface in documenting the rights and the renewal of the allowed use of the resource.

Default Value: None.

B.2.1.19 res@contentinfoURI

Namespace: DIDL-Lite Property Data Type: xsd:anyURI Multi-Valued: NO

Description: Each res@contentinfoURI property contains a URI employed to assist the user
interface in providing additional information to the user about the content referenced by the
resource. The value of this property refers to an html page and a web site associated with the
content vendor for the resource.
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Default Value: None.

B.2.1.20 res@recordQuality

Namespace: DIDL-Lite Property Data Type: CSV (xsd:string) Multi-Valued: NO

Description: When the resource referenced by the res property was created by recording, the
res@recordQuality property can be specified to indicate the quality level(s) used to make the

TECOTUIMg. T HE TESTECOIUQUAlty Propernty 15 a CSV st of <type> T —<recording quality>
pairs. The type and quality in each pair are separated by a colon character (“:"). The type
portion indicates what kind of value system is used in the recording quality portion, The
recording quality portion is the actual recording quality value used. When there is more than
one pair of colon-separated values in the list, all pairs MUST represent the same quality level
in different type systems. For detailed descriptions of the type and quality values, refer to the
properties srs:recordQuality@type and srs:recordQuality, respectively, as defined in the
ScheduledRecording service specification [SRS].

Default Value: None.

B.2.1.21 res@daylightSaving

Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The res@daylightSaving property indicatés whether the time values used in
other res-dependent properties, such as the es@validityStart property and the
res@validityEnd property, are expressed using as a.reference either Daylight Saving Time or
Standard Time. This property is only applicable when the time values in other res-dependent
properties are expressed in local time. Wheneyver the time value in those properties are
expressed in absolute time, the res@daylightSaving property MUST not be present on output
and MUST be ignored on input.

Default Value: “UNKNOWN?".

B.2.1.21.1 allowedValueList:for the res@daylightSaving Property

Table B.6 — allowedValuelist for the res@daylightSaving Property

Value R/O Description

“DAYLIGHTSAVING” o] The reference point for the associated local time
value is Daylight Saving Time, even if the

indicated time falls outside the period of the year
when Daylight Saving Time is actually observed.

“STANDARD* [e] The reference point for the associated local time
value is Standard Time, even if the indicated time
falls outside the period of the year when Standard
Time is actually observed.

UNKNOWN" o] The reference point for the associated local time

value depends on whether Daylight Saving Time is

In effect or not. During the time interval starting
one hour before the switch is made from Daylight
Saving Time back to Standard time and ending
one hour after that switching point however, the
reference point is ambiguous and is device
dependent.

B.3 Contributor-related Properties

Table B.7 — Contributor-related Properties Overview

Property Name NS Data Type | M-Val | Reference
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Property Name NS Data Type M-Val Reference
upnp:artist upnp xsd:string YES Subclause B.3.1
upnp:artist@role upnp xsd:string NO Subclause B.3.1.1
upnp:actor upnp xsd:string YES Subclause B.3.2
upnp:actor@role upnp xsd:string NO Subclause B.3.2.1
upnp:author upnp xsd:string YES Subclause B.3.3
upnp-author@role apnp Xsd.string NO Subclause B.3.3.1
upnp:producer upnp xsd:string YES Subclause B.3.4
upnp:director upnp xsd:string YES Subclause B.3.5
dc:publisher dc xsd:string YES Subclause B.3.6
dc:contributor dc xsd:string YES Subclause B.3v7
B.3.1 upnp:artist
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:artist property indicates the name of an artist.
Default Value: None.

B.3.1.1 upnp:artist@role

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:artist@role property indicates the role of the artist in the work.

Default Value: None.

B.3.2 upnp:actor
Namespace: upnp Rroperty Data Type: xsd:string Multi-Valued: YES

Description: The upnp:actor property indicates the name of an actor performing in (part of)
the content.

Default Value: Nahe.

B.3.2.1 Gpnp:actor@role

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:actor@role property indicates the role of the actor in the work.

Default Value: None.

B.3.3 upnp:author
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:author property indicates the name of an author contributing to the
content (for example, the writer of a text book).

Default Value: None.
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B.3.3.1 upnp:author@role

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:author@role property indicates the role of the author in the work.

Default Value: None.

B.3.4 upnp:producer

Namespace: upnp Property Data Type: xsd:string Multi-Valued ~XES

Description: The upnp:producer property indicates the name of a producer of the content (for
example, a movie or a CD).

Default Value: None.

B.3.5 upnp:director
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:director property indicates the name<of a director of the content (for
example, a movie).

Default Value: None.

B.3.6 dc:publisher
Namespace: dc Property Data Type: xsd:string Multi-Valued: YES

Description: The dc:publisher property indicates the name of a publisher of the content. See
http://dublincore.org/documents/dces:

Default Value: None.

B.3.7 dc:contributor

Namespace: dc Property Data Type: xsd:string Multi-Valued: YES

Description;.Fhe dc:contributor property indicates the name of a contributor to the content
item. It is RECOMMENDED that dc:contributor property includes the name of the primary
content creator or owner (Dublin Core ‘creator’ property). See
http://dublincore.org/documents/dces.

Default Value: None.

B.4 Affiliation-related Properties

Table B.8 — Affiliation-related Properties Overview

Property Name NS Data Type M-Val Reference
upnp:genre upnp xsd:string YES Subclause B.4.1
upnp:genre@id upnp xsd:string NO Subclause B.4.1.1
upnp:genre@extended upnp CSV (xsd:string) NO Subclause B.4.1.2
upnp:album upnp xsd:string YES Subclause B.4.2
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Property Name NS Data Type M-Val Reference
upnp:playlist upnp xsd:string YES Subclause B.4.3

B.4.1 upnp:genre

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:genre property indicates the genre to which an object belongs.

Default Value: None.

B.4.1.1 upnp:genre@id

Namespace: upnp Property Data Type: xsd:string MultirValued: NO

Description: The upnp:genre@id property identifies the genre scheme which defines the set
of names used in the upnp:genre and upnp:genre@extended property.

The format of the upnp:genre@id is:

“w on

<ICANN registered domain> <genre_scheme_id>.

Example: “epg.com_GenreSetl”

The upnp:genre@id property is REQUIRED if the upng’denre @extended property is specified.

Default Value: N/A — This property is REQUIRED when the upnp:genre@extended property is
present.

B.4.1.2 upnp:genre@extended

Namespace: upnp Property Data Type: CSV (xsd:string) Multi-Valued: NO

Description: The upnp:genre@extended property MUST be a CSV list of genre names, which
are individually displayable strings, representing increasingly precise (sub)genre names. The
list MUST be ordered withithe most general genre first. The first entry in the list MUST be
equal to the value of thé Upnp:genre property.

Example: “Sports;Basketball,NBA”

Default Valde; None.

B.4.2 upnp:album
Nameéspace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:album property indicates the title of the album to which the content
item belongs.

Default Value: None.

B.4.3 upnp:playlist
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:playlist property indicates the name of a playlist (the dc:title of a
playlistltem) to which the content item belongs.
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Default Value: None.

B.5 Associated Resources Properties

Table B.9 — Associated Resources Properties Overview

Property Name NS Data Type M-Val Reference
upnp:albumArtURI upnp xsd:anyURI YES Subclause B.5.1
upnp:artistDiscographyURI upnp xsd:anyURI NO Subclause B.5.2
upnp:lyricsURI upnp xsd:anyURI NO Subclause B.5.3
dc:relation dc xsd:string YES Subclause B.5.4

B.5.1 upnp:albumArtURl

Namespace: upnp Property Data Type: xsd:anyURI Multi-Valued: YES

Description: The upnp:albumArtURI property contains a reference ,t0 album art. The value
MUST be a properly escaped URI as described in [RFC 2396].

Default Value: None.

B.5.2 upnp:artistDiscographyURI

Namespace: upnp Property Data Type:'xsd:anyURI Multi-Valued: NO

Description: The upnp:artistDiscographyURI property contains a reference to the artist’s
discography. The value MUST be a properly escaped URI as described in [RFC 2396].

Default Value: None.

B.5.3 upnp:lyricsURI

Namespace: upnp Property Data Type: xsd:anyURI Multi-Valued: NO

Description: The upnpdyhcsURI property contains a reference to lyrics of the song or of the
whole album. The value MUST be a properly escaped URI as described in [RFC 2396].

Default Value:; None.

B.5.4 deirelation

Namespace: dc Property Data Type: xsd:string Multi-Valued: YES

Description: See http://dublincore.org/documents/dces. The value MUST be a properly
ed-URlas-deseribedinfRFC2396]-

Default Value: None.

B.6 Storage-Related Properties

Table B.10 — Storage-Related Properties Overview

Property Name NS Data Type M-Val Reference

upnp:storageTotal upnp xsd:long NO Subclause B.6.1
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Property Name NS Data Type M-Val Reference
upnp:storageUsed upnp xsd:long NO Subclause B.6.2
upnp:storageFree upnp xsd:long NO Subclause B.6.3
upnp:storageMaxPartition upnp xsd:long NO Subclause B.6.4
upnp:storageMedium upnp xsd:string NO Subclause B.6.5

B.6.1 upnp:storageTotal

Namespace: upnp Property Data Type: xsd:long Multi-Valued: NO

Description: The read-only upnp:storageTotal property contains the total capacity, imbytes,
of the storage represented by the container. Value -1 is reserved to indicate that the'eapacity
is unknown.

Default Value: None.

B.6.2 upnp:storageUsed

Namespace: upnp Property Data Type: xsd:long Multi-Valued: NO

Description: The read-only upnp:storageUsed property centains the combined space, in
bytes, used by all the objects held in the storage represented by the container. Value -1 is
reserved to indicate that the space is unknown.

Default Value: None.

B.6.3 upnp:storageFree

Namespace: upnp Property-Data Type: xsd:long Multi-Valued: NO

Description: The read-only upnp:sterageFree property contains the total free capacity, in
bytes, of the storage represented\by the container. Value -1 is reserved to indicate that the
capacity is unknown.

Default Value: None.

B.6.4 upnp:storageMaxPartition

Namespace: upnp Property Data Type: xsd:long Multi-Valued: NO

Description:The read-only upnp:storageMaxPartition property contains the largest amount of
space,/in\bytes, available for storing a single resource in the container. Value -1 is reserved
to indicate that the amount of space is unknown.

Default Value: None.

B.6.5 upnp:storageMedium

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The read-only upnp:storageMedium property indicates the type of storage
medium used for the content. Potentially useful for user-interface purposes.

Default Value: “UNKNOWN?".
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B.6.5.1
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allowedValueList for the upnp:storageMedium Property

See Table 2-4, “allowedValueList for PlaybackStorageMedium and RecordStorageMedium” of

the AVTransport:1 service specification.

B.7 General Description (mainly for Ul purposes) Properties

Table B.11 — General Description (mainly for Ul purposes) Properties Overview

Property Name NS Data Type M-Val Reference
dc:description dc xsd:string NO Subclause B.7.1
upnp:longDescription upnp xsd:string NO Subclause B.7.2
upnp:icon upnp xsd:anyURI NO Subclause B.7:3
upnp:region upnp xsd:string NO Subclause B:7.4
dc:rights dc xsd:string YES Subclause B.7.5
dc:date dc xsd:string NO Subclause B.7.6
dc:date@ dc xsd:string NO Subclause B.7.6.1
upnp:daylightSaving
dc:lanqguage dc xsd:string YES. Subclause B.7.7
upnp:playbackCount upnp xsd:int NO Subclause B.7.8
upnp:lastPlaybackTime upnp xsd:string NO Subclause B.7.9
upnp:lastPlaybackTime upnp xsd:string NO Subclause B.7.9.1
@daylightSaving
upnp:lastPlaybackPosition upnp xsd:string NO Subclause B.7.10
upnp:recordedStartDateTime upnp xsd;steing NO Subclause B.7.11
upnp:recordedStartDateTime upnp xsd:string NO Subclause B.7.11.1
@daylightSaving
upnp:recordedDuration upnp xsd:string NO Subclause B.7.12
upnp:recordedDayOfWeek upnp. xsd:string NO Subclause B.7.13
upnp:srsRecordSchedulelD upnp. xsd:string NO Subclause B.7.14
upnp:srsRecordTaskID upnp xsd:string NO Subclause B.7.15
upnp:recordable upnp xsd:boolean NO Subclause B.7.16

B.7.1

dc:description

Namespace;-dc

Description: The dc:description property contains a brief description
http://dublincore.org/documents/dces.

Default Value: None.

Property Data Type: xsd:string

Multi-Valued: NO

of the content item. See

B.7.2

upnp:longDescription

Namespace: upnp

Property Data Type: xsd:string

Multi-Valued: NO

Description: The upnp:longDescription property contains a few lines of description of the

content item (longer than the dc:description property).

Default Value: None.
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B.7.3 upnp:icon
Namespace: upnp Property Data Type: xsd:anyURI Multi-Valued: NO

Description: The upnp:icon property contains a URI to some icon that a control point can use
in its Ul to display the content, for example, a CNN logo for a Tuner channel. It is
RECOMMENDED that the same format be used as is used for the icon element in the UPnP

device description document schema (PNG). The value MUST be a properly escaped URI as
described in [DI:(“ ’)QQR]

Default Value: None.

B.7.4 upnp:region
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:region property contains some identification of the_region, associated
with the source of the object, for example, “US”, “Latin America”, “Seattle”,

Default Value: None.

B.7.5 upnp:rights
Namespace: upnp Property Data Type: xsd<string Multi-Valued: YE

Description: The upnp:rights property contains some descriptive information about the legal
rights held in or over this resource. (http://dublincore.org/documents/dces)

Default Value: None.

B.7.6 dc:date

Namespace: dc Property Data Type: xsd:string Multi-Valued: NO

Description: The dc:date property contains the primary date of the content. The format MUST
be compliant to [ISO.\8601] and SHOULD be compliant to [RFC 3339]. See
http://dublincore.org/documents/dces.

Examples:

e 200440514
e 2004-05-14T14:30:05
e_2004-05-14T14:30:05+09:00

Default Value: None.

B.7.6.1 dc:date@upnp:daylightSaving

Namespace: dc Property Data Type: xsd:string Multi-Valued: NO

Description: The dc:date@upnp:daylightSaving property indicates whether the time value
used in the dc:date property is expressed using as a reference either Daylight Saving Time or
Standard Time. This property is only applicable when the time value in the dc:date property is
expressed in local time. Whenever the time value in the dc:date property is expressed in
absolute time, the dc:date@upnp:daylightSaving property MUST not be present on output and
MUST be ignored on input.
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Default Value: “UNKNOWN?”.

B.7.6.1.1 allowedValueList for the dc:date@upnp:daylightSaving Property

See Table B.6 in B.2.1.21.1, “allowedValuelList for the res@daylightSaving Property”.

B.7.7 dc:langquage

AVA el
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Description: The dc:language property indicates one of the languages used in the contenrt._as
defined by RFC 3066, for example, “en-US”. See http://dublincore.org/documents/dces;

Default Value: None.

B.7.8 upnp:playbackCount

Namespace: upnp Property Data Type: xsd:int Multi-Valued: NO

Description: The read-only upnp:playbackCount property contains,'the number of times the
content has been played. The special value -1 means that the_content has been played but
the count is unknown. The criteria for determining whether¢he content has been played, is
device dependent.

Default Value: None.

B.7.9 upnp:lastPlaybackTime

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:lastPlaybackTime property contains the date&ime of the last playback.

The format of the upnp:lastPlaybackTime property MUST comply with the date-time syntax
as defined in Annex D, “
(normative)

EBNF Syntax Definitions”)
The criteria for determining when the content has been played last, is device dependent.
Default Valie: None.

B.7.9:1 upnp:lastPlaybackTime@daylightSaving

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:lastPlaybackTime@daylightSaving property indicates whether the time
value used in the upnp:lastPlaybackTime property is expressed using as a reference either
Daylight Saving Time or Standard Time. This property is only applicable when the time value
in the upnp:lastPlaybackTime property is expressed in local time. Whenever the time value in
the upnp:lastPlaybackTime property is  expressed in absolute  time, the
upnp:lastPlaybackTime@daylightSaving property MUST not be present on output and MUST
be ignored on input.

Default Value: “UNKNOWN?".
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B.7.9.1.1 allowedValuelList for the upnp:lastPlaybackTime@daylightSaving Property

See Table B.6 in B.2.1.21.1, “allowedValueList for the res@daylightSaving Property”.

B.7.10 upnp:lastPlaybackPosition

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

= &
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content where the last playback was suspended.

The format of the upnp:lastPlaybackPosition property MUST comply with the duration
syntax as defined in Annex D, “
(normative)

EBNF Syntax Definitions”.

The criteria for determining the time offset in the content where the playback of the content
has been suspended, is device dependent.

Default Value: None.

B.7.11 upnp:recordedStartDateTime

Namespace: upnp Property Data Typeixsd:string Multi-Valued: NO

Description: The upnp:recordedStartDateTime property contains the date&time when the
recording started.

The format of the upnp:recordedStartDatélime property MUST comply with the date-time
syntax as defined in Annex D, “
(normative)

EBNF Syntax Definitions”.
Default Value: None.

B.7.11.1 upnp:recordedStartDateTime@daylightSaving

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description The upnp:recordedStartDateTime@daylightSaving property indicates whether
the time\value used in the upnp:recordedStartDateTime property is expressed using as a
reference either Daylight Saving Time or Standard Time. This property is only applicable
when-the time value in the upnp:recordedStartDateTime property is expressed in local time.
Whenever the time value in the upnp:recordedStartDateTime property is expressed in

Jheoliita  tima tha 1innn-rocardadCtariNatoTimaoamdavlichtSaovinag nranarty MIIST nat hao
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present on output and MUST be ignored on input.

Default Value: “UNKNOWN?".

B.7.11.1.1 allowedValueList for the upnp:recordedStartDateTime@daylightSaving
Property

See Table B.6 in B.2.1.21.1, “allowedValuelList for the res@daylightSaving Property”.
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B.7.12 upnp:recordedDuration

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:recordedDuration property contains the duration of the recorded
content.

The format of the upnp:recordedDuration property MUST comply with the duration syntax

as defined n ANNexX D,
(normative)

EBNF Syntax Definitions”.
Default Value: None.

B.7.13 upnp:recordedDayOfWeek

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:recordedDayOfWeek property contains the'day of the week when the
recording started.

Sorting for this property is based on the order in Table B.12\Ascending: first table entry first.
Default Value: None.

B.7.13.1 allowedValueList for the upnp:recerdedDayOfWeek Property

Table B.12 — allowedValuelList for\the upnp:recordedDayOfWeek Property

Value R/O Description
SUN" R
MON' R
TUE" R
WED! R
“THU" R
FRI R
SAT" R

B.7.14 upnp:srsRecordSchedulelD

Namegpace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The read-only upnp:srsRecordSchedulelD property contains the value of the
srs:@id property of the srs:recordSchedule object that was used to create this recorded

content. Refer to the ScheduledRecording service specification [SRS] for details.
Default Value: None.

B.7.15 upnp:srsRecordTaskID

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The read-only upnp:srsRecordTasklD property contains the value of the srs:@id
property of the srs:recordTask object that was used to create this recorded content. Refer to
the ScheduledRecording service specification [SRS] for details.
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Default Value: None.

B.7.16 upnp:recordable

Namespace: upnp Property Data Type: xsd: boolean Multi-Valued: NO

Description: When the upnp:recordable property is set to “1”, the content represented by this
object can potentially be used for recording purposes. If the object is not self-contained (such

as_alm opject of class other tham “ThfectitenT.epgitent ), other mformation may be nmeeded to
set up the recording. When set to “0”, the content represented by this object is not accessible
for recording due to various reasons, such as hardware limitations.

Default Value: “1".

B.8 Recorded Object-related Properties

Table B.13 — Recorded Object-related Properties Overview

Property Name NS Data Type M-Val Reference
upnp:programTitle upnp xsd:string NO Subclause B.8.1
upnp:seriesTitle upnp xsd:string NO Subclause B.8.2
upnp:programiD upnp xsd:string NO Subclause B.8.3
upnp:programlD@type upnp xsd:string NO Subclause B.8.3.1
upnp:seriesiD upnp xsd:string NO Subclause B.8.4
upnp:seriesID@type upnp xsd:string NO Subclause B.8.4.1
upnp:channellD upnp xsd:string YES Subclause B.8.5
upnp:channellD@type upnp xsd:string NO Subclause B.8.5.1
upnp:channellD@distriNetworkName upng, xsd:string NO Subclause B.8.5.2
upnp:channellD@distriNetworklD upnp xsd:string NO Subclause B.8.5.3
upnp:episodeCount upnp xsd:unsignedint | NO Subclause B.8.5.2
upnp:episodeNumber upnp xsd:unsignedint | NO Subclause B.8.7
upnp:programCode upnp xsd:string NO Subclause B.8.8
upnp:programCode@type upnp xsd:string NO Subclause B.8.8.1
upnp:rating upnp xsd:string NO Subclause B.8.9
upnp:rating@typé upnp xsd:string NO Subclause B.8.9.1
upnp:episodeype upnp xsd:string NO Subclause B.8.10
B.8.1 upnp:programTitle
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:programTitle property contains the name of the program. This Is most
likely obtained from a database that contains program-related information, such as an
Electronic Program Guide.

Example: “Friends Series Finale”.

Note: To be precise, this is different from the dc:title property which indicates a friendly name
for the ContentDirectory service object. However, in many cases, the dc:title property will be
set to the same value as the upnp:programTitle property.

Default Value: None.
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B.8.2 upnp:seriesTitle

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:seriesTitle property contains the name of the series. This is most
likely obtained from a database that contains program-related information, such as an
Electronic Program Guide.

DefauttVatueNome:

B.8.3 upnp:programlD

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:programlD property contains the unique ID of a program.,

When this content is created via a ScheduledRecording service, this~is)the value of the
srs:matchedID property of the recordTask that generated this centent. Otherwise, the
upnp:programID property value is set by the ContentDirectory service based on some device
dependent information, such as an EPG database.

The format and semantics are identical to those of the srs:matched|D property, defined in the
ScheduledRecording service specification. Refer to ,the ScheduledRecording service
specification [SRS] for details.

Default Value: None.

B.8.3.1 upnp:programlD@type

Namespace: upnp PropertycData Type: xsd:string Multi-Valued: NO

Description: The upnp:programID@type property indicates the type of the ID that is
contained in the upnp:programlDproperty. The format and allowed values are identical to
those of the srs:matchedID@type property, defined in the ScheduledRecording service
specification. Refer to the ScheduledRecording service specification [SRS] for details.

The upnp:programID@iype property is REQUIRED if the upnp:programlD property is
specified.

Default Value:-N/A — The property is REQUIRED when the_upnp:programlID property is
present.

B.8.4 upnp:series|D

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:seriesiD property contains the unique ID of a series.

When this content is created via a ScheduledRecording service, this is the value of the
srs:matchedID property of the recordTask that generated this content. Otherwise, the
upnp:seriesID property value is set by the ContentDirectory service based on some device
dependent information, such as an EPG database.

The format and semantics are identical to those of the srs:matchedID property, defined in the
ScheduledRecording service specification. Refer to the ScheduledRecording service
specification [SRS] for details.
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Default Value: None.

B.8.4.1 upnp:seriesiD@type

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:series|ID@type property indicates the type of the ID that is contained
in the upnp:seriesiD property. The format and allowed values are identical to those of the

to the ScheduledRecording service specification [SRS] for details.

The upnp:series|ID@type property is REQUIRED if the upnp:seriesiD property is specified.

Default Value: N/A — The property is REQUIRED when the_upnp:seriesID property.is present.

B.8.5 upnp:channellD

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: When this content is created via a ScheduledRecording service, the
upnp:channellD property identifies the channel that was Cthe source. Otherwise, the
upnp:channellD value indicates the channel that is associated with the content item. For
example, when present in an object that represents a tuner‘channel, it contains the ID of that
channel.

The possible formats and the dependency on the upip:channellD@type property are identical
to the possible formats of the srs:scheduledChannellD and its dependency on the
srs:scheduledChannellD@type property as .desScribed in the ScheduledRecording service
[SRS].

The upnp:channellD property is multi-valued so that different formats can be used to identify a
particular channel. For example, if beth the analog channel number and the analog channel
frequency are known for the same channel, they can be advertised through the following
construct:

<upnp:channellD typezs''ANALOG">5</upnp:channel ID>
<upnp:channelID type='"FREQUENCY"'>79000000</upnp:channel 1D>

When multiple instances of the upnp:channellD property are included, they MUST refer to the
same channel.

Default Vatue: None.

B.8.51 upnp:channellD@type

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:channellD@type property determines the format that is used for the
upnp:channellD property as defined above.

The possible formats and allowed values of the upnp:channellD@type property are identical
to the possible formats of the srs:scheduledChannellD@type property as described in the
ScheduledRecording service specification [SRS].

The upnp:channellD@type property is REQUIRED if the upnp:channellD property is specified.

Default Value: N/A — The property is REQUIRED when the_upnp:channellD property is
present.
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B.8.5.2 upnp:channellD@distriNetworkName

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:channellD@distriNetworkName property definition is identical to the
definition of the srs:scheduledChannellD@distriNetworkName property as described in the
ScheduledRecording service specification [SRS].

WHTeTT TTottipte mstances of the upnp-ciranme D property are mctuded; they MO ST atteither
expose the upnp:channellD@distriNetworkName property or omit this property. If exposed,
all upnp:channellD@distriNetworkName properties MUST have the same value.

Default Value: None.

B.8.5.3 upnp:channellD@distriNetworkID

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:channellD@distriNetworkID property definition is identical to the
definition of the srs:scheduledChannellD@distriNetworklD property as described in the
ScheduledRecording service specification [SRS].

When multiple instances of the upnp:channellD property, ate included, they MUST all either
expose the upnp:channellD@distriNetworkliD property~0f. omit this property. If exposed, all
upnp:channellD@distriNetworklD properties MUST havethe same value.

Default Value: None.

B.8.6 upnp:episodeCount

Namespace: upnp Property'Data Type: xsd: unsignedint Multi-Valued: NO

Description: The upnp:episodeGaunt property contains the total number of episodes in the
series to which this content betongs.

Default Value: None.

B.8.7 upnp:episedeNumber

Namespace: upnp Property Data Type: xsd:unsignedint Multi-Valued: NO

Descriptiofn: The upnp:episodeCount property contains the episode number of this recorded
contentwithin the series to which this content belongs.

Deéfault Value: None.

B.8.8 upnp:programCode

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:programCode property contains a unique program code.

When this content is created via a ScheduledRecording service, this is the value of the
srs:taskProgramCode property of the recordTask that generated this content. Otherwise, the
upnp:programCode property value is set by the ContentDirectory service based on some
device dependent information, such as an EPG database.
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The format and semantics are identical to those of the srs:taskProgramCode property, defined
in the ScheduledRecording service specification. Refer to the ScheduledRecording service
specification [SRS] for details.

Default Value: None.

B.8.8.1 upnp:programCode@type

Namespace upnp PTOpETty Data Type. XSu:Strimng Moht=-vatoed ¢

Description: The upnp:programCode@type property indicates t indicates the type of)\\the
program guide service that defines the program code specified in the upnp:programCode
property. The format and allowed values are identical to those 'of the
srs:taskProgramCode@type property, defined in the ScheduledRecording< service
specification. See [SRS] for details.

The upnp:programCode@type property is REQUIRED if the upnp:programCode property is
specified.

Default Value: N/A — The property is REQUIRED when the_upnap:.programCode property is
present.

B.8.9 upnp:rating
Namespace: upnp Property Data Typexxsd:string Multi-Valued: YES

Description: The upnp:rating property contains_thé& viewer rating value of the content of this
item expressed in the rating system indicated~by the upnp:rating@type property. The format
and semantics of the upnp:rating property,are identical to those of the srs:matchedRating
property, defined in the ScheduledRecording service specification. Refer to the
ScheduledRecording service specification [SRS] for details.

Default Value: None.

B.8.9.1 upnp:rating @type

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The\.upnp:rating@type property indicates the rating system used in the
upnp:rating property. The format and allowed values of the upnp:rating@type property are
identical te~ -~those of the srs:matchedRating@type property, defined in the
ScheduledRecording service specification. Refer to the ScheduledRecording service
specification [SRS] for details.

Theydpnp:rating@type property is highly RECOMMENDED if the upnp:rating property is
specified.

Default Value: N/A.

B.8.10 upnp:episodeType

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:episodeType property value indicates the broadcast novelty (for
example, “FIRST-RUN" or “REPEAT") of this content item. The format and allowed values of
the upnp:episodeType property are identical to those of the srs:matchedEpisodeType
property, defined in the ScheduledRecording service specification. Refer to the
ScheduledRecording service specification [SRS] for details.
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Default Value: None.

B.9 User Channel and EPG Related Properties

Table B.14 — User Channel and EPG Related Properties Overview

Property Name NS Data Type M-Val Reference
upnp:channelGroupName upnp xsd:string NO Subclause B.9.1
upnp:channelGroupName@id upnp xsd:string NO Subclause B.9.1.1
upnp:callSign upnp xsd:string NO Subclause B.9.2
upnp:networkAffiliation upnp xsd:string NO Subclause B.9.3
upnp:serviceProvider upnp xsd:string NO Subclause B.9:4
upnp:price upnp xsd:float YES Subclause _B:9.5
upnp:price@currency upnp xsd:string NO Subclause B.9.5.1
upnp:payPerView upnp xsd:boolean NO Subclause B.9.6
upnp:epgProviderName upnp xsd:string NO Subclause B.9.7
upnp:dateTimeRange upnp xsd:string NO, Subclause B.9.8
upnp:dateTimeRange upnp xsd:string NO Subclause B.9.8.1
@daylightSaving
B.9.1 upnp:channelGroupName
Namespace: upnp Property Data Type» xsd:string Multi-Valued: NO

Description: The upnp:channelGroupName \pfeperty contains the user friendly name of the
channelGroup.

Examples: “Digital Terrestrial”, “Direc V"

A channel group defines a groupl.of channels. A device that has multiple tuners may provide
multiple channel groups. Moteover, a physical tuner device may provide multiple channel
groups (for example, a set-top-box that contains a single tuner but supports three different
input connections: terrestrial, cable, and satellite).

In a channel group, channels may be identified in various ways. For example,
upnp:channellD, @prp:channelName, or upnp:channelNr may be used for that purpose.

Default Vatue:! None.

B.9.1:1 upnp:channelGroupName@id

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:channelGroupName@id property contains the ID of a channel group
to differentiate it from other channel groups implemented in a ContentDirectory service.

The format of the upnp:channelGroupName@id property is as follows:

<ICANN registered domain> “_" <channel group id defined in the domain>
Example: “broadcast.com_DigitalSatellite”

The upnp:channelGroupName@id property is REQUIRED if the upnp:channelGroupName
property is specified.



https://standardsiso.com/api/?name=ddf5fb9e0c51fc305b5274c7a9b2ec87

— 174 — 29341-14-12 © ISO/IEC:2011(E)

Default Value: N/A — The property is REQUIRED when the_upnpchannelGroupName property
is present.

B.9.2 upnp:callSign
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:callSign property contains the broadcast station call sign of the

associated broadcast tiranmet TS 1S typicaty used for five Tomternt or Tecorded COTternt.

Example: “KGW".

If the upnp:callSign property is supported and upnp:¢class =
“object.item.audioltem.audioBroadcast” then the upnp:radioCallSign property MUST also be

supported and MUST be set equal to the value of the upnp:callSign property.

Default Value: None.

B.9.3 upnp:networkAffiliation

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:networkAffiliation property contains the name of the broadcast
network or distribution network associated with this eontent. This is typically used for live
content or recorded content.

Examples: “NBC”, “CBS”, “BBC".
Default Value: None.

B.9.4 upnp:serviceProvider

Namespace: upnp Rroperty Data Type: xsd:string Multi-Valued: NO

Description: The upnp:setviceProvider property contains the friendly name of the service
provider of this content—~Fhis is typically used for live content or recorded content. Note that
one service provider may’provide multiple channel groups.

Examples: “CANAbL+", “Echostar”, “SkyLife”.

Default Value: None.

B.9.5 upnp:price
Namespace: upnp Property Data Type: xsd:float Multi-Valued: YES

Description: The read-only upnp:price property contains the price for a broadcast, series,
program, movie, etc.

Default Value: None.

B.9.5.1 upnp:price@currency

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO
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Description: The read-only upnp:price@currency property indicates the unit of currency used
for the upnp:price property. The allowed values for this property MUST adhere to ISO 4217,
“Type Currency Code List".

The upnp:price@currency property is REQUIRED if the upnp:price property is specified.

Default Value: N/A — The property is REQUIRED when the_upnp:price property is present.

B.9.6 upnp:payPerView

Namespace: upnp Property Data Type: xsd:boolean Multi-Valuedy"\WO

Description: The read-only upnp:payPerView property indicates whether the" object
represents pay-per-view content. When set to “1”, the object is a pay-per-view obhject. When
set to “0”, the object is not a pay-per-view object.

Default Value: “0".

B.9.7 upnp:epgProviderName

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:epgProviderName property indicates the name of the Electronic
Program Guide service provider.

Default Value: None.

B.9.8 upnp:dateTimeRange

Namespace: upnp PropertyData Type: xsd:string Multi-Valued: NO

Description: The read-only upnp:.dateTimeRange property indicates that all EPG items found
in this container’s subtree existwithin this time range. The format of the upnp:dateTimeRange
property MUST comply with the date-time-range syntax as defined in Annex D, “
(normative)

EBNF Syntax Definitions”.
Default Value: Nofe.

B.9.8.1 uphp:dateTimeRange@daylightSaving

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The read-only upnp:dateTimeRange@daylightSaving property indicates whether
the time values used in the upnp:dateTimeRange property, are expressed using as a

reference either Daylight Saving Time or Standard Time. This property is only applicable
when the time values in the upnp:dateTimeRange property are expressed in local time.
Whenever the time values in the upnp:dateTimeRange property are expressed in absolute
time, the upnp:dateTimeRange@daylightSaving property MUST not be present on output and
MUST be ignored on input.

B.9.8.1.1 allowedValueList for the upnp:dateTimeRange@daylightSaving Property

See Table B.6 in B.2.1.21.1, “allowedValuelList for the res@daylightSaving Property”.



https://standardsiso.com/api/?name=ddf5fb9e0c51fc305b5274c7a9b2ec87

— 176 — 29341-14-12 © ISO/IEC:2011(E)
B.10 Radio Broadcast Properties

Table B.15 — Radio Broadcast Properties Overview

Property Name NS Data Type M-Val Reference
upnp:radioCallSign upnp xsd:string NO Subclause B.10.1
upnp:radioStationID upnp xsd:string NO Subclause B.10.2
upnp:radioBand upnp xsd:string NO Subclause B.10.3

B.10.1 upnp:radioCallSign

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:radioCallSign property contains a radio station call sign, for example,
“KSJO”.

Default Value: None.

B.10.2 upnp:radioStationlD

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:radioStationID property contains’ some identification, for example,
“107.7”, broadcast frequency of the radio station.

Default Value: None.

B.10.3 upnp:radioBand

Namespace: upnp Property-Data Type: xsd:string Multi-Valued: NO

Description: The upnp:radioBand\property contains the radio station frequency band.

Default Value: None.

B.10.3.1 allowedValueList for the upnp:radioBand Property

Table.B.16 — allowedValuelList for the upnp:radioBand Property

Value R/O Description

“AM”

o

'r|
(@}

“Shdarirave” (o)
“latérnet” o
“Satellite” o
Vendor-defined X

B.11 Video Broadcast Properties

Table B.17 — Video Broadcast Properties Overview

Property Name NS Data Type M-Val Reference
upnp:channelNr upnp xsd:int NO Subclause B.11.1

upnp:channelName upnp xsd:string NO Subclause B.11.2



https://standardsiso.com/api/?name=ddf5fb9e0c51fc305b5274c7a9b2ec87

29341-14-12 © ISO/IEC:2011(E) — 177 —

Property Name NS Data Type M-Val Reference
upnp:scheduledStartTime upnp xsd:string NO Subclause B.11.3
upnp:scheduledStartTime upnp xsd:string NO Subclause B.11.3.1
@usage
upnp:scheduledStartTime upnp xsd:string NO Subclause B.11.3.2
@daylightSaving
upnp:scheduledEndTime upnp xsd:string NO Subclause B.11.4
upnp:scheduledEndTime upnp xsd:string NO Subclause B.11.4.1
@daylightSaving
upnp:scheduledDuration upnp xsd:string NO Subclause B.11.5

B.11.1 upnp:channelNr

Namespace: upnp Property Data Type: xsd:int Multi-Valued: NO

Description: The upnp:channelNr property contains the number of the associated broadcast
channel. This is typically used for live content or recorded content.

If there exists a upnp:channellD property with its dependent property upnp:channellD@type
property set to “DIGITAL", then the upnp:channelNr property MUST be set equal to the major
channel number from that upnp:channellD property.

Else, if there exists a upnp:channellD property with ts dependent upnp:channellD@type
property set to “ANALOG", then the upnp:channelNr property MUST be set equal to the value
of that upnp:channellD property.

Else, the upnp:channelNr property MUST NOT  éxist.

Default Value: None.

B.11.2 upnp:channelName

Namespace: upnp Rroperty Data Type: xsd:string Multi-Valued: NO

Description: The upnp:ichannelName property contains the user-friendly name of the
associated broadcast channel. This is typically used for live or recorded content.

Default Value: Naehe.

B.11.3 upfAp:scheduledStartTime

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:scheduledStartTime property is used to indicate the start time of a
scheduled program, intended for use by tuners. The format MUST be compliant to [ISO 8601]

and-SHOULD be compirantto [RFC 33397
Default Value: None.

B.11.3.1 upnp:scheduledStartTime@usage

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:scheduledStartTime@usaqge property is used to indicate whether the
upnp:scheduledStartTime and upnp:scheduledEndTime properties contain the start and end
times of a scheduled program event, or contain the start and end times of the time window
within which on-demand content is available for consumption.
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Default Value: “SCHEDULED PROGRAM".

B.11.3.1.1 allowedValuelList for the upnp:scheduledStartTime@usage Property

Table B.18 — allowedValuelList for the upnp:scheduledStartTime@usage Property

Value R/O Description
“SCHEDULED PROGRAM” o the upnp:scheduledStartTime and
UpIp.SCreduieudclnu | irne plupellie> LUllldill e

start and end times of a scheduled program event.

“ON_DEMAND”

(e}

the upnp:scheduledStartTime and
upnp:scheduledEndTime properties contain the
start and end times of the time window within
which on-demand content is available for
consumption.

B.11.3.2 upnp:scheduledStartTime@daylightSaving

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:scheduledStartTime@daylightSaving property indicates whether the
time value used in the upnp:scheduledStartTime property is expressed using as a reference
either Daylight Saving Time or Standard Time. This property isConly applicable when the time
value in the upnp:scheduledStartTime property is expressedfin‘ocal time. Whenever the time
value in the upnp:scheduledStartTime property is expressed in absolute time, the
upnp:scheduledStartTime@daylightSaving property MUST not be present on output and
MUST be ignored on input.

Default Value: “UNKNOWN”.

B.11.3.2.1 allowedValuelList for the upap:scheduledStartTime@daylightSaving
Property

See Table B.6 in B.2.1.21.1, “allowedValuelList for the res@daylightSaving Property”.

B.11.4 upnp:scheduledEndTine

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:scheduledEndTime property is used to indicate the end time of a
scheduled program,_intended for use by tuners. The format MUST be compliant to [[ISO 8601]
and SHOULD be.eompliant to [RFC 3339].

Default Value: None.

B.114> upnp:scheduledEndTime@daylightSaving

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:scheduledEndTime@daylightSaving property indicates whether the
time value used in the upnp:scheduledEndTime property is expressed using as a reference
either Daylight Saving Time or Standard Time. This property is only applicable when the time
value in the upnp:scheduledEndTime property is expressed in local time. Whenever the time
value in the upnp:scheduledEndTime property is expressed in absolute time, the
upnp:scheduledEndTime@daylightSaving property MUST not be present on output and MUST
be ignored on input.

Default Value: “UNKNOWN".
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B.11.4.1.1 allowedValuelList for the upnp:scheduledEndTime@daylightSaving
Property

See Table B.6 in B.2.1.21.1, “allowedValueList for the res@daylightSaving Property”.

B.11.5 upnp:scheduledDuration

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:scheduledDuration property indicates the scheduled duration of, a
scheduled program. The duration format syntax of the upnp:scheduledDuration property,is
defined in Annex D, “
(normative)

EBNF Syntax Definitions”.

Examples: “P01:30:00” (one hour and thirty minutes), “P2D01:15:00" (twe-day and seventy
five minutes).

It is highly RECOMMENDED that whenever the upnp:scheduledBdrationTime property is
present, the upnp:scheduledStariTime and upnp:scheduledEndTime properties are also
provided.

Default Value: None.

B.12 Physical Tuner Status-related Properties

Table B.19 — Physical Tuner Status-related Properties Overview

Property Name NS Data Type M-Val Reference
upnp:signalStrength upnp xsd:int NO Subclause B.12.1
upnp:signalLocked upnp xsd:boolean NO Subclause B.12.2
upnp:tuned upnp xsd:boolean NO Subclause B.12.3

B.12.1 upnp:signalStrength

Namespace: upnp Property Data Type: xsd:int Multi-Valued: NO

Description: The-read-only upnp:signalStrength property contains the relative strength of the
signal that is\used to retrieve the content for the item. A value of 0 indicates “no signal
detected”.c/Avalue of 100 indicates “best possible” signal strength. A value of -1 indicates that
the signalsstrength is currently unknown. Values less than -1 or greater than 100 are reserved
for future use and MUST be treated as -1.

A _change in the value of this property does not result in a change in the SystemUpdatelD
state variable or the rnrrncpnnding ContainerlUpdatelDs state variable. Therefore a rhangn to

the this property does not constitute an object modification.
Default Value: None.

B.12.2 upnp:signalLocked

Namespace: upnp Property Data Type: xsd:boolean Multi-Valued: NO

Description: The read-only upnp:signalLocked property indicates whether the signal strength
is sufficiently strong to enable the hardware to lock onto the signal at the current target
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frequency. When set to “1”, the signal strength is high enough for the hardware to lock onto it.
When set to “0”, the signal strength is too low for the hardware to lock onto it.

A change in the value of this property does not result in a change in the SystemUpdatelD
state variable or the corresponding ContainerUpdatelDs state variable. Therefore, a change to
the this property does not constitute an object modification.

Default Value: None.

B.12.3 upnp:tuned
Namespace: upnp Property Data Type: xsd:boolean Multi-Valued.”"NO

Description: The read-only upnp:tuned property indicates whether a hardwarexresource is
currently tuned to retrieve the content represented by this item. When set toN.1", there is a
hardware resource currently tuned to this item. When set to “0”, there is no hardware resource
currently tuned.

Default Value: None.

B.13 Bookmark-related Properties

Table B.20 — Bookmark-related Properties Overview

Property Name NS Data Type M-Val Reference
@neverPlayable DIDL-Lite | xsd:beolean NO Subclause B.13.1
upnp:bookmarkID upnp xsd:string YES Subclause B.13.2
upnp:bookmarkedObjectID upnp xsd:string NO Subclause B.13.3
upnp:deviceUDN upnp xsd:string NO Subclause B.13.4
upnp:deviceUDN@serviceType upnp xsd:string NO Subclause B.13.4.1
upnp:deviceUDN@serviceld upnp xsd:string NO Subclause B.13.4.2
upnp:stateVariableCollection upnp xsd:string YES Subclause B.13.5
upnp:stateVariableCollection@ upnp xsd:string NO Subclause B.13.5.1
serviceName
upnp:stateVariableCollgetion@ upnp xsd:string NO Subclause B.13.5.2
rcsinstanceType
B.13.1 @neverPlayable
Namespace: upnp Property Data Type: xsd:boolean Multi-Valued: NO

Description: The @neverPlayable property indicates whether an item or container will ever
have normal playable content. A value of “1” indicates that the associated item or container
will never have normal playable content. Furthermore, for a container, the complete subtree

underneath the container will also never have normal playable content. A value of “0”
indicates that the item or subtree MAY contain playable content.

The value of this property MUST be static.
Default Value: “0”".

B.13.2 upnp:bookmarklD

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES
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Description: The read/write upnp:bookmarklD property contains the object ID of a bookmark
item that is associated with this content item and that marks a specific location within its
content.

Default Value: None.

B.13.3 upnp:bookmarkedObjectID

Namespace upnp PTOpETtYy Data Type. XSu:String Moht=-vatoed 1

Description: The read/write upnp:bookmarkedObjectID property contains the object ID of\the
content item that is bookmarked by this bookmark.

Default Value: None.

B.13.4 upnp:deviceUDN

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The read/write upnp:deviceUDN property contains the\UDN of the device whose
state information is captured in the values of the upnp:stateVariableCollection properties
within the same bookmark item.

Default Value: None.

B.13.4.1 upnp:deviceUDN@serviceType

Namespace: upnp Property Data~Fype: xsd:string Multi-Valued: NO

Description: The read/write upnp:deviceUDN@serviceType property contains the service
type of the device whose UDN is stored'in the associated upnp:deviceUDN property. Note that
the service type includes the name and version number, such as “AVTransport:1”.

The upnp:deviceUDN@servicéType property is REQUIRED if the upnp:deviceUDN property is
specified.

Default Value: N/A & Fhe property is REQUIRED when the upnp:deviceUDN property is
present.

B.13.4.2 upwp:deviceUDN@serviceld

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The read/write upnp:deviceUDN@serviceld property contains the serviceld of
the device whose UDN is stored in the associated upnp:deviceUDN property.

The upnp:deviceUDN@serviceld property is REQUIRED if the upnp:deviceUDN property is
specified.

Default Value: N/A — The property is REQUIRED when the upnp:deviceUDN property is
present.

B.13.5 upnp:stateVariableCollection

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES
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Description: The read/write upnp:stateVariableCollection property holds a
stateVariableValuePairs XML Document which encapsulates the collected state variables and
their values. See [AVS-XSD].

Example:

The following illustrates a typical example of the upnp:stateVariableCollection property
content:

<?xml version="1.0" encoding="UTF-8"?>
<stateVariableValuePairs
xmIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
Xxsi:schemalLocation=""
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd"">
<stateVariable variableName="CurrentPlayMode">
NORMAL
</stateVariable>
<stateVariable variableName="CurrentTrack">
3
</stateVariable>
<I-- More state variable value pairs can be inserted here'-->
</stateVariableValuePairs>

Default Value: None.

B.13.5.1 upnp:stateVariableCollection@serviceName

Namespace: upnp Property Data“\Type: xsd:string Multi-Valued: NO

Description: The read/write upnp:statéVariableCollection@serviceName property identifies
from which service the state variables-were retrieved.

The upnp:stateVariableCollection@serviceName  property is REQUIRED if the
upnp:stateVariableCollection property is specified.

Default Value: N/A —/The property is REQUIRED when the upnp:stateVariableCollection
property is present.

B.13.5.2 upngStateVariableCollection@rcslnstanceType

Namespacexupnp Property Data Type: xsd:string Multi-Valued: NO

Description: The read/write upnp:stateVariableCollection@rcsinstanceType property
specifies whether the RenderingControl service instance is pre-mix or post-mix. It MUST be
specified if the state variable collection originates from a RenderingControl service.

Default Value: N/A — The property is REQUIRED when the collection originates from a
RenderingControl service.

B.13.5.2.1 allowedValuelList for the upnp:stateVariableCollection@rcslinstanceType

Property
Table B.21 — allowedValuelList for the upnp:stateVariableCollection@rcsinstanceType
Property
Value R/O Description

“pre-mix” R
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Value R/O Description

|70

“post-mix”

B.14 Miscellaneous Properties

Table B.22 — Miscellaneous Properties Overview

Property Name NS Data-Type Ma\al Reforence
upnp:DVDRegionCode upnp xsd:int NO Subclause B.14.1
upnp:originalTrackNumber upnp xsd:int NO Subclause B.14.2
upnp:toc upnp xsd:string NO Subclause B.14.3
upnp:userAnnotation upnp xsd:string YES Subclause B.14\4
desc DIDL-Lite xsd:string YES Subclause/B.14.5
desc@nameSpace DIDL-Lite xsd:string NO Subclausge B.14.5.1

B.14.1 upnp:DVDRegionCode

Namespace: upnp Property Data Type: xsd:int Multi-Valued: NO

Description: The upnp:DVDRegionCode property contains the region code of the DVD disc.

Default Value: None.

B.14.2 upnp:originalTrackNumber

Namespace: upnp Property DataType: xsd:int Multi-Valued: NO

Description: The upnp:originalTrackNumibér property contains the original track number on
an audio CD or other medium.

Default Value: None.

B.14.3 upnp:toc
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: Thezupnp:toc property contains the table of contents of the object.
Default Value: None.

B.14.4\ )upnp:userAnnotation

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The read/write upnp:userAnnotation property is a general-purpose property
where a user can annotate an object with some user-specific information.

Default Value: None.

B.14.5 desc

Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: YES

Description: Vendors MAY extend DIDL-Lite metadata by placing blocks of vendor-specific
metadata into desc properties. The @nameSpace property identifies the namespace of the
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