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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

10)

Int
co

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participat
the development of International Standards. Their preparation is entrusted to technical committees; any.JSO
IEC member body interested in the subject dealt with may participate in this preparatory works Intérnatid

governmental and non-governmental organizations liaising with ISO and IEC also participate in this preparatiof.

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

The formal decisions or agreements of IEC and ISO on technical matters express) as nearly as possible,
international consensus of opinion on the relevant subjects since each technjcal eommittee has representa
from all interested IEC and ISO member bodies.

IEC, ISO and ISO/IEC publications have the form of recommendations™for international use and are accep
by IEC and ISO member bodies in that sense. While all reasonable”efforts are made to ensure that
technical content of IEC, ISO and ISO/IEC publications is accurate\]JEC or ISO cannot be held responsible
the way in which they are used or for any misinterpretation by any‘end user.

In order to promote international uniformity, IEC and ISO@~member bodies undertake to apply IEC, ISO
ISO/IEC publications transparently to the maximum extefit ‘possible in their national and regional publicatig
Any divergence between any ISO/IEC publication and>the corresponding national or regional publica
should be clearly indicated in the latter.

ISO and IEC provide no marking procedure tq jndicate their approval and cannot be rendered responsible
any equipment declared to be in conformity withvan ISO/IEC publication.

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

No liability shall attach to IEC or ISQ or its directors, employees, servants or agents including individual exp
and members of their technical,_committees and IEC or ISO member bodies for any personal injury, prop
damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fg
and expenses arising out of the‘publication of, use of, or reliance upon, this ISO/IEC publication or any other |
ISO or ISO/IEC publications:

Attention is drawn to“the normative references cited in this publication. Use of the referenced publication
indispensable for_the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subjed
patent rightS) ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ernational Standard ISO/IEC 29341-14-12 was prepared by UPnP Forum Steer
mmittee!, was adopted, under the fast track procedure, by subcommittee 1}
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ereonnection of information technology equipment, of ISO/IEC joint technical committee

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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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 within the home network contain various types of content that other devices
would like to access (for example, music, videos, still images, etc). As an example, a

Me
sti
ab
be
a’

Fo
op

bujlt into the rendering device, or it will be a stand-alone Ul device suchas a wireless PDA
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1.7

I-image library. In order for the homeowner to enjoy this content, the homeowner must
e to browse the objects stored on the MediaServer, select a specific one, and cause it
played on an appropriate rendering device (for example, an audio player for music“objeg
'V for video content, an Electronic Picture Frame for still-images, etc).

r maximum convenience, it is highly desirable to allow the homeowner’to initiate the
erations from a variety of Ul devices. In most cases, these Ul devices<will either be a

let. In any case, it is unlikely that the homeowner will interact directly with the dev
ntaining the content (that is: the homeowner won't have to walk.over to the server devic
order to enable this capability, the server device needs to provide a uniform mechanism
devices to browse the content on the server and to ,obtain detailed information ab
ividual content objects. This is the purpose of the ContentDirectory service.

e ContentDirectory service additionally provides alogokup/storage service that allows clie
r example, Ul devices) to locate (and possibly store) individual objects (for example, son
vies, pictures, etc) that the (server) device _is capable of providing. For example, t
vice can be used to enumerate a list of¢sohgs stored on an MP3 player, a list of s
hges comprising various slide-shows, a list of movies stored in a DVD-Jukebox, a list of
pws currently being broadcast (a.k.a an"EPG), a list of songs stored in a CD-Jukebox, a
programs stored on a PVR (Persopnal Video Recorder) device, etc. Nearly any type
htent can be enumerated via this ContentDirectory service. For devices that cont

ntentDirectory service can be‘used to enumerate all objects, regardless of their type.

Notation

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

The keywords “MUST,” “MUST NOT,” “REQUIRED,” “SHALL,” “SHALL NO
“SHOULD,” “SHOULD NOT,” “RECOMMENDED,” “MAY,” and “OPTIONAL" in t
spegcification 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. Oppos

diaServer device might contain a significant portion of the homeowner’s audio, video, gnd
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Itiple types of content (for example, MP3, MPEG2, JPEG, etc.), a single instance of t{he

as
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nis
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of REC( ')| JIRED

CONDITIONALLY REQUIRED - The definition or behavior depends on a condition

Cf

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

f

the specified condition is met, then the definition or behavior is OPTIONAL, otherwise

it is 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].

Waam

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

1.2.1 Data Types

This specification uses data type definitions from two different sources. The URnP/Dev|ce
Arghitecture 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
SGHEMA-2].

For UPnP Device Architecture defined boolean data types, it is strongly"RECOMMENDED)| to
usg the value “0” for false, and the value “1” for true. Howevels,  when used as input
ar%uments, the values “false”, “no”, “true”, “yes” may also be encountered and MUST [be

actepted. Nevertheless, it is strongly RECOMMENDED that allb0olean state variables gnd
oufput arguments be represented as “0” and “1".

Fof XML Schema defined Boolean data types, it is strongly RECOMMENDED to use the value
“0’| for false, and the value “1” for true. However, when used as input properties, the valyes
“faflse”, “true” may also be encountered and MUST be accepted. Nevertheless, it is stronpgly
RBCOMMENDED that all Boolean properties be.répresented as “0” and “1”.

1.2.2 Strings Embedded in Other Strings

Some string variables and arguments.\described in this document contain substrings tlat
MUST be independently identifiable.‘and extractable for other processing. This requires the
definition of appropriate substring~delimiters and an escaping mechanism so that thgse
de]imiters can also appear as\ordinary characters in the string and/or its independé¢nt
supstrings. This document uses-embedded strings in two contexts — Comma Separated Value
(CBV) lists (see subclause-1:3.1, “Comma Separated Value (CSV) Lists”) and property valdes
in |search criteria strings.“Escaping conventions use the backslash character, “\" (character
cofle U+005C), as follows:

a) | Backslash (“\1) is represented as “\\" in both contexts.

b) [ Comma (5%)is

1) repfesented as “\,” in individual substring entries in CSV lists
2) (not escaped in search strings

c) | Doeuble 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
usage in valid strings is described explicitly in the EBNF. Finally, the EBNF uses the following
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 more times.

+ non-null repetition — means the expression to its left MUST occur at 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 between'the left and right character operands
inclusively.

1.3 Derived Data Types

Thiis 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 to
different sources. The UPnP Device Architecture defined string data type is used to defjne
stgte variable and action argument.string data types. The XML Schema namespace is uded
to [define property xsd:string data types. The following definition applies to both string data
tyges.

1.31 Comma Separated.Value (CSV) Lists

Thie UPnP AV services, use state variables, action arguments and properties that represent
lisfs — or one-dimensional arrays — of values. The UPnP Device Architecture, Version 1.0
[DEVICE], does not provide for either an array type or a list type, so a list type is defined
hefe. Lists MAY.either be homogeneous (all values are the same type) or heterogenequs
(values of different types are allowed). Lists MAY also consist of repeated occurrences| of
hommogeneous or heterogeneous subsequences, all of which have the same syntax gnd

denoted by CSV %, v, 2), Where X, Y and z are the types of the |nd|V|duaI vaIues If the
number of values in the heterogeneous list is too large to show each type individually, that
variable type is represented as CSV (heterogeneous), and the variable description includes
additional information as to the expected sequence of values appearing in the list and their
corresponding types. The data type of a repeated subsequence list is 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 [XML
SCHEMA-2]. 0, false, 1, true.

Table 1-2 — CSV Examples

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

pe refinement of
string

Value

Comments

CS) (string) or “+artist,-date” List' of 2 property sort
CS)pV (xsd:string) criteria.

CS)V (int) or “1,-5,006,0,+7" List of 5 integers.
CS) (xsd:integer)

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

CSs

V (xsd:Boolean)

CSs
CSs

V (string) or
(xsd:string)

“Smith\, Fred,Jones\, Davey”

List of 2 names,
“Smith, Fred” and
“Jones, Davey”

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

CS)pV (xsd:int, is“ string with leading

xsd:string, blanks”

xsd:unsignedShort)

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

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

CS) (string) or List of 3 empty string

CS)\ (xsd:string) values

CS

\V (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

n

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 XML Committee in [XML-NMSP] strictly as a convenient local shorthand replacement for
the full URI name of a namespace in individual documents.

AllfAV 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
copvenient in specification text to refer to namespaces using a namespace prefix. Therefofe,
this specification declares a “standard” prefix for all XML namespaces-used herein.|In
addition, this specification expands the scope where these prefixes hayveymeaning, beyond a
single XML document, to all of its text, XML examples, and certain string-valued propertigs.
Thiis expansion of scope does not supercede XML rules for usage-in documents, it oply
augments and complements them in important contexts that are_out-of-scope for the XML
specifications. For example, action arguments which refer toNCDS properties, such as }he

SearchCriteria argument of the Search() action or the Filter argument of the Browse() actipn
MU ST use the predefined namespace prefixes when refefring to CDS properties (“upn
“d¢:”, etc).

Alll of the namespaces used in this specification) are listed in the Tables “Namespdce
Ddfinitions” and “Schema-related Information’.“For each such namespace, Table 1}3,
“Npmespace Definitions” gives a brief description of it, its name (a URI) and its defined
“sdeard” prefix name. Some namespaces-included in these tables are not directly used]or
referenced in this document. They aresincluded for completeness to accommodate thdse
sitpations where this specification is used in conjunction with other UPnP specifications|to
copstruct a complete system of devices and services. For example, since the Scheduled
Rdcording Service depends on and refers to the Content Directory Service, the predefined
“sifs:” namespace prefix is included. The individual specifications in such collections all yse
the same standard prefix. The!lstandard prefixes are also used in Table 1-4, “Schema-relafed
Information”, to cross-referehce additional namespace information. This second table includes
each namespace’s valid“XML document root element(s) (if any), its schema file name,
velsioning informationy\(to be discussed in more detail below), and a link to the entry|in
supclause 1.6, "References” for its associated schema.

Thie normative-definitions for these namespaces are the documents referenced in Table 1}3.
Thie schemas are designed to support these definitions for both human understanding and|as
tegt toolss However, limitations of the XML Schema language itself make it difficult for the
URnP-defined schemas to accurately represent all details of the namespace definitions. A$ a

resulty the schemas will validate many XML documents that are not valid according to the
speciications-

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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Standar Normative
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
didltlite urn:schemas-upnp-org:metadata-1-0/DIDL- | Structure and metadata for [CDS]
Lite/ ContentDirectory
cdsfevent |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 W [SRS]
ScheduledRecording
upnp urn:schemas-upnp-org:metadata-1-0/upnp/ | Metadata for ContentDirectory [CDS]
. \Y
Externally defined namespaces (-\\
dc http://purl.org/dc/elements/1.1/ Dublin Core [DC-TERMS]
xsd| http://www.w3.0rg/2001/XMLSchema XML Schema Language 1.0 [XML SCHEMA-1]
[XML SCHEMA-2]
Xsi http://www.w3.0rg/2001/XMLSchema- XML Schemalnstance Document clauses 2.6 & 3.2.7 of
instance schema [XML SCHEMA-1]
xml http://www.w3.0rg/XML/1998/namespace The “xml**Namespace [XML-NS]
Table 1-4 — Schema-related Information
Stgndard )
Neme- Relative URI and
space File Name 1)
Prefix e Form 1, Form 2, Form3 Valid Root Element(s) Schema Reference
AY king Committee Defined Namespaces
AN
av av-vn-yyyymmdd.xsd n/a [AV-XSD]
av-vn.xsd
av.xsd
avs, avs-vn-yyyymmdd.xsd <Capabilities> [AVS-XSD]
avs-ynixsd <Features>
aysxsd <stateVariableValuePairs>
avd avdt-vn-yyyymmdd.xsd <AVDT> [AVDT]
avdt-vn.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{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
Externally Defined Namespaces nO:)D
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

Th

(pfoperty names). These XML names in strings will not be processed under namespace-aw
hditions. Therefore, all occurrences injinstance documents of XML names in strings MUST
b the standard namespace prefixes as declared in Table 1-3. In order to properly procgss

XML documents described herein,; control points and devices MUST use namespage-
are XML processors [XML-NMSPJ} for both reading and writing. As allowed by [XML-NMSP],

namespace prefixes used v an instance document are at the sole discretion of the
cument creator. Therefore\the declared prefix for a namespace in a document MAY |be
ferent from the standard\prefix. All devices MUST be able to correctly process any v3lid
IL instance document, ‘even when it uses a non-standard prefix for ordinary XML names.
wever, it is strongly, RECOMMENDED that all devices use these standard prefixes for|all
tance documents\to avoid confusion on the part of both human and machine readgrs.

co
us
the
aw
the
do
dif
XN
Hd
ins
Th
rel

ere are many occurrences in this specification of string data types that contain XML nan

ese standard prefixes are used in all descriptive text and all XML examples in this
ated UPNP_‘specifications. Also, each individual specification may assume a defd

namespace forits descriptive text. In that case, names from that namespace may appear w

no

Th
51

prefix.

e assumed default namespace, if any, for each UPnP AV specification is given in Table

‘Default I\Iamncpnr‘ac for the A\ Qpnr‘ifir‘m‘innc"

es
re

nd
ult
ith

Note: all UPnP AV schemas declare attributes to be “unqualified”, so namespace prefixes are

ne

ver 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 ) . X : o ianed
namespace name. The namespaces that are defined by the AV Working Committee MUST
named by a URN. See Table 1-3, “Namespace Definitions” for a current list of namespgce
names. Additionally, each namespace corresponds to an XML schema document that
provides a machine-readable representation of the associated namespace‘to enable
aufomated validation of the XML (state variable or action parameter) instance documents.

Within an XML schema and XML instance document, the name of gach corresponding
namespace appears as the value of an xmIns attribute within the rootfélement. Each xmlins
ibute also includes a namespace prefix that is associated with that"namespace in order| to
digambiguate (a.k.a. qualify) element and attribute names that are "defined within differgnt
namespaces. The schemas that correspond to the listed namespaces are identified by URI
values that are listed in the schemalLocation attribute also,\\within the root element. (Jee
supclause 1.4.3, “Namespace Usage Examples”)

In| order to enable both forward and backward/compatibility, namespace names are
pefmanently assigned and MUST NOT change even*when a new version of a specificatjon
changes the definition of a namespace. However,” all changes to a namespace definitjon
MUST be backward-compatible. In other words;.the updated definition of a namespace MUST
NQT invalidate any XML documents that comply with an earlier definition of that same
namespace. This means, for example, that¢a namespace MUST NOT be changed so tha} 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
ingremented by one.

Edch time a new namespage version is created, a new XML schema document (.xsd)]| is
created and published so-that the new namespace definition is represented in a machife-
reqdable form. Sinceta XML schema document is just a representation of a namespdce
definition, translatignyerrors can occur. Therefore, it is sometime necessary to re-release a
puplished schema jn order to correct typos or other namespace representation errors. |In
ordler to easily_identify the potential multiplicity of schema releases for the same namespacge,
the URI of each released schema MUST conform to the following format (called Form 1):

=

Form:2: "http://www.upnp.org/schemas/av/" schema-root-name "-v" ver "-" yyyymmdd

wnere

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
nafnepace also has a set of undated schema URIS. These undated schema URIS have o
digtinct 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
“..llavircs-event-v2.xsd” is linked to the most recent schema release 'of version 2 of the “rgs-
event” namespace. Therefore, on May 31, 2006 (20060531), the-undated schema URI was
linked to the schema that is otherwise known as “.../awrcs-event-v2-20060531.xs(d".
Fufrthermore, if the schema for version 2 of the “rcs-event”’ namespace was ever re-released,
fol 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.

Fom 3 of the undated schema URI is always littked to the most recent release of the schema
that represents the highest version of the namespace that has been published. For examgle,
on| June 25, 2002 (20020625), the undated’ ,schema URI “.../av/rcs-event.xsd” was linked| to
the schema that is otherwise known as *“../av/rcs-event-v1-20020625.xsd”. However, on May
31}, 2006 (20060531), that same undated schema URI was linked to the schema that| is
otherwise known as “.../av/rcs-event-¥2-20060531.xsd".

When referencing a schema.UR1 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 UPnP (AV published schemas that reference other UPnP AV schemas MUST a|so
use Form.3.

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

In addition to the schema URI naming and usage rules described above, each released
schema 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:

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

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

DIDL-Lite

xinIns:dc="http://purl_org/dc/elements/1.1/"

xinIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"

xinIns :upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/*

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

xgi: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="18" parentlD="13" restricted="0">

</item>

</DIDL-Lite>

1.% Vendor-defined Extensions

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

1.%.1 Vendor-defined Ac¢tion Names

Vendor-defined action\names MUST begin with “X_". Additionally, it SHOULD be followed |by
an|ICANN assigned domain name owned by the vendor followed by the underscore character
(“I). It MUST then be followed by the vendor-assigned action name. The vendor-assigned
action name MUST NOT contain a hyphen character (“-”, 2D Hex in UTF-8) nor a hgsh
chpracter (“#7-23 Hex in UTF-8). Vendor-assigned action names are case sensitive. The first

chpracterof/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+0O0TF.
Sucgeeding characters MUST be a US-ASCII letter (*A”- 7", "at-'z z"), US ASCII digit (“0” “9m),

experrmental Unrcode Ietter or drgrt greater than U+OO7F The frrst three Ietters MUST NOT be
“XML” in any combination of case.

1.5.2 Vendor-defined State Variable Names

Vendor-defined state variable names MUST begin with “X_". Additionally, it SHOULD be
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-ASCIl 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 namespace. Arbitrary XML MUST be enclosed in an element that begins
with “X_,” and this element MUST be a sub element of a standard complex type. Non-
stgndardattributes A Y beaddedtostandardetements provided—these=attributesare—scoped
by|la vendor-owned XML namespace and begin with “X_".

1.54 Vendor-defined Property Names

URNnP vendors MAY add non-standard properties to the ContentDirectory|service. Egch
prxperty addition MUST be scoped by a vendor-owned namespace. The ,vendor-assigned
property name MUST NOT contain a hyphen character (“-”, 2D Hex tn*UTF-8). Vendpr-
aspigned property names are case sensitive. The first character of the;name MUST be a US-
AYCIl letter (“A"-“Z", “a"-“z"), US-ASCII digit (“0”-“9”), an underscore (“_"), or a n¢n-
experimental Unicode letter or digit greater than U+007F. Succeeding characters MUST bg¢ a
US-ASCII letter (*A”-“Z", “a”-"z"), US-ASCII digit (“0”-“9”), an undé€rscore (“_"), a period (“.”), a
Unicode combiningchar, an extender, or a non-experimentahUnicode letter or digit grealter
than U+007F. The first three letters MUST NOT be “XML” in-any combination of case.

1.4 References

Thiis subclause lists the normative references<used in the UPnP AV specifications and
inqludes the tag inside square brackets that is used for each such reference:

[AYARCH] - AVArchitecture:1, UPnP(\Forum, September 30, 2008. Available [at:
http://www.upnp.org/specs/av/UPnP-av-AVArchitecture-v1-20080930.pdf.
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30, 2008. Available at: http://www.upnp.org/schemas/av/av-v2-20080930.xsd. Latest vers|on
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http://www.upnp.org/specs/av/UPnP-av-AVTransport-v2-Service-20080930.pdf. Latest version
available at: http://www.upnp.org/specs/av/UPnP-av-AVTransport-v2-Service.pdf.

[AVT-EVENT-XSD] — XML Schema for AVTransport:2 LastChange Eventing, UPnP Forum,
September 30, 2008. Available at: http://www.upnp.org/schemas/av/avt-event-v2-
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version available at: http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v3-Service.pdf.
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Forum, September 30, 2008. Available at: http://www.upnp.org/schemas/av/cds-event-v1-
20080930.xsd. Latest version available at: http://www.upnp.org/schemas/av/cds-event-v1l.xsd.

[CM] - ConnectionManager:2, UPnP Forum, September 30, 2008. Available at:
http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v2-Service-20080930.pdf. Latest
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Available at: 1ISO 8601:2000.

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

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


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

— 22 — 29341-14-12 © ISO/IEC:2011(E)

[MS] - MediaServer:3, UPnP Forum, September 30, 2008. Available at:
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[RFC 2396] — IETF RFC 2396, Uniform Resource ldentifiers (URI): Generic Syntax, Tim
Berners-Lee, et al, 1998. Available at: http://www.ietf.orgirfc/rfc2396.txt.
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Clearswift Corporation, C. Newman, Suny Microsystems, July 2002. Available [at:
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[RTTSP] — IETF RFC 2326, ReakTime Streaming Protocol (RTSP), H. Schulzrinne, A. Rao,|R.
Lahphier, April 1998. Availablelat: http://www.ietf.org/rfc/rfc2326.txt.
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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.

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

[XML] — Extensible Markup Language (XML) 1.0 (Third Edition), Francois Yergeau, Tiyn Bray,
Jepn Paoli, C. M. Sperberg-McQueen, Eve Maler, eds., W3C Recommendation, ‘Hebruary| 4,
20p4. Available at: http://www.w3.0rg/TR/2004/REC-xmI-20040204.

[XML-NS] - The “xml:” Namespace, November 3, 2004.“ Available [at:
htp://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 Holtander, Andrew Layman, eds., WBC
Rgcommendation, January 14, 1999. Available at: Attp://www.w3.0rg/TR/1999/REC-xml-
names-19990114.

[XML SCHEMA-1] — XML Schema Part 1: Structures, Second Edition, Henry S. Thompso¢n,
Dgvid Beech, Murray Maloney, Noah Mendelsohn, W3C Recommendation, 28 October 2004.
Aviilable at: http://www.w3.0rg/TR/2004/RE€-xmlschema-1-20041028.

[XML SCHEMA-2] — XML Schema Parti2: Data Types, Second Edition, Paul V. Biron, Ashok
Malhotra, W3C Recommendation, 28 October 2004. Available at:
http://www.w3.0rg/TR/2004/REC-xmlschema-2-20041028.

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

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

[XQUERY10] — XQuery 1.0 An XML Query Language. W3C Recommendation, 23 Janugry
20p7, 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 UPNnP
ssdp:bvebve message or when all of the device's ssdp:alive messages have expired. See
supclause 1.2.2, “Discovery:Advertisement:Device unavailable - NOTIFY with ssdp:byebye’| of
the UPnP Device Architecture specification [DEVICE] for details.

A UPnP control point is considered connected to a network when it is physically,_attached| to
that network, is actively monitoring the UPnP multicast discovery address, and“s capable| of
reg¢eiving ssdp:alive messages from connected devices as described in Subclause 1.2.2,
“D|scovery:Advertisement:Device available - NOTIFY with ssdp:alive” of‘the UPnP Dev|ce
Argchitecture specification [DEVICE].

2.2.2 object

A | ContentDirectory object is a structured set of metadata properties represent{ng
entertainment content that may be playable on a device comnhected to a network. For exampgle,
an|object can represent:

e Static content such as a stored song, photo, Nideo, 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 play¢d”
placeholder.

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

Aslillustrated above, an object can represent individual content (for example, a song or phofto)
or|a collection of content (for example, a photo album or the contents of an audio CP).
Ohjects are typically obtainéd from the ContentDirectory service via a DIDL-Lite compliant
XML document wusually )by way of an action parameter whose data type |is
A JARG_TYPE Result, See subclause 2.5.6, “Browse()” and subclause 2.5.8 “Search()” for
expmples. See subclause 2.3.12, “A_ ARG TYPE Result” for details.

Edch ContentDitectory object includes a set of metadata properties that provide variqus
information @bout the object and the content that the object represents. Examples include a
unjque ID{ aclass, a title, one or more artists, the time created, the access method for t{he

object ID) to each object. The object ID is the one and only reliable method for identifying a
specific object. Although multiple objects can represent the same piece of content (for
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.
Ev ; . . . be
temporary and do not provide a reliable way to distinguish the two objects.

Simce the ContentDirectory implementation assigns each object’'s @id property-value, the
implementation fully controls the lifetime of each object; that is: it controls whether or not|an
object retains its identity. Specifically, when an implementation returns an objéct 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
chpnged, an identical @id property value indicates that this is the same object as befofe.
Similarly, when an implementation assigns a new value to an object's @id property, the
implementation is creating a new object and declaring that this object is different from gny
other previously known object even if the object’'s metadata is identical to a previously knon
object.

If the @id property values are preserved, control pointsxare able to correlate objects acrgss
time, even across periods when the control point or/the’ ContentDirectory service is off-lipe.
Sege subclause 2.2.1, “On-line and Off-line Network States”. For example, a control point gan
maintain a Favorites or a Most Recently Used list/of objects so that an end-user can quickly
logate specific content. Without persistent @id property values (that is: with objects that hgve
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 seryjce implementation uses an @id property value for gne
object and when that object is deleted reuses that same @id property value for a new gnd
different object, a control point<€an mistake the new object for the original, deleted objgct.
Thiis is known as object @id reuse. Note that if the ContentDirectory service implementatjon
dops reuse the @id property~value of a deleted object, it is making the statement that the npw
object is exactly the same.object as was deleted previously (although its metadata may hgve
chpnged). A ContentDitectory service implementation MUST enforce the above rule for object
@Id reuse during speriods when the ServiceResetToken state variable is constant. See
supclause 2.3.7, {'ServiceResetToken” 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
offtline is REQUIRED See subclause 2 6 2 “Gpnprating ﬂhjprr 1D Values” for pynmlnlp': 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:


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

— 26 — 29341-14-12 © ISO/IEC:2011(E)

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 reside in
stqrage controlled by the ContentDirectory service. As discussed in the previous subclayse
(2J2.3, “Object ldentity”), preserving the longevity of inherently long-lived objects rovide
coptrol points with certain advantages. ContentDirectory service implementations are
RECOMMENDED to maintain the lifetime of inherently long-lived objects, for éxample, |by
rolitinely preserving their identity. See subclause 2.6.2, “Generating Object ID “Values” for
defails.

2.2.5 Object Modification

Exicept as noted below, an Object Modification occurs when the yalué of one or more of |an
object’'s properties is modified, added, or deleted. This iricludes any vendor-defined
properties. Adding or deleting a child object of a containen ‘object constitutes an Object
Madification 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
@¢hildCount or upnp:totalDeletedChildCount properties);"However, a change to any property
beJonging to any of the container’'s child objects{(MUST NOT be treated as an Object
Maqdification of the container. See subclause 2.2.9%Container " for details.

Exceptions:

Thie following properties are excluded from'the definition of an Object Modification:

e upnp:objectUpdatelD

e upnp:containerUpdatelD

Cdnsequently, a modification-to any of the above properties MUST NOT be treated as [an
Ohject Modification. Fer example, the SystemUpdatelD state variable and |[all
uphp:containerUpdatetD properties (defined below) MUST NOT be incremented when either
of these properties are 'modified.

2.2.6 class

A tlass isused to assign a type to an object. It also identifies the minimum REQUIRED sef of
properties that MUST be included in the object’s metadata and the OPTIONAL properties that

M archy with certain classes being derivied
from-others a A _typical ot ) a iera is the
object base class. Examples are object.item.audioltem.musicTrack and

object.container.album.musicAlbum. See C.1.1, “Class name syntax” for a definition of the
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 represent the physical organization of objects (storage containers) or logical collections.
Logical collections can have formal definitions of their contents or they can be arbitrary
coftections—Contaimers—ctan beeitherhomogeneous,contaming—objects—that—are—attofghe
same class, or heterogeneous, containing objects of mixed class. Containers can contgin
other containers. Any object derived from the container class is represented in XML uSing the
DIPL-Lite element <container>..</container>.

Ndgte: A ContentDirectory service implementation is REQUIRED to» maintain | a
CdntainerUpdatelDValue indicator for each of its containers. See ,subclause 2.2.11,
“CpntainerUpdatelDValue Indicator” for details.

2.2.9 Container Modification

Sipce 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
coptainer objects. However, since a container contains other objects (see subclause 2.2.8,
“cantainer”) the concept of a Container Modification is jbtroduced. It is used to indicate that
some change has occurred within a container (for example, one or more of the containdr's
properties has changed, this is also defined as af 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
coptainer 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 pot
geperate a Container Modification for their’ parent container because they have their own
nofion of a Container Modification. Eachchange in the ContentDirectory service’s metadata
results in one and only one ContainerrModification which is associated with one and only gne
container.

In |specific terms, except as noted below, a container experiences a Container Modificatfon
wHen any of the followingeonditions occur:

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

e A childvobject (either a child item or child container - including vendor-defined objgct
clagsés) is added to or removed from the container.

e Achild 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
SearchCapabiiities state varabte:

e Support the following operators for the upnp:objectUpdatelD gnd
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 .jtems for which the
CdntentDirectory service implementation is tracking changes:

e upnp:objectUpdatelD

e res@updateCount

Thle following metadata properties MUST be implemented-for all containers for which the
CgntentDirectory 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
LaptChange state variable and the following metadata properties MUST NOT be used on gny
object within the ContentDirectory hierarchy:

e upnp:objectUpdatetD

e res@updatecaunt

e upnp:contaimerUpdatelD

e upnp:iotalDeletedChildCount

A fontralypoint can determine if the ContentDirectory service implementation supports t{he
Tr(¥cking 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
affe hat—chid Hre e e—theh he
pafent container.

From a logical viewpoint, objects are organized in a ContentDirectory servicepactcording t¢ a
e 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 rpot
container. This root container contains all other objects—items __and containers, in| a
higrarchical tree fashion—that make up the entire ContentDirectory service contgnt.
Cdntainers can contain both sub-containers and items. Items cannot contain other objedts.
Items are therefore always leaf nodes on the tree. The following figure illustrates the
copcepts. (The figure represents a hypothetical ContentDirectery*service content structure.)

Container 0
(Roat)

Coatainer 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
descendant of Container 1.

A rontainer 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 relationsh|ps
(amy level up). The root container is an ancestor of all objects within the ContentDirectpry
sefvice. In Figure 1, Container 1 is an ancestor of Item 4.

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

2.2.14 Subtree

A pubtree 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 rpot
container of the subtree. Each container within the ContentDirectory service tree hierarchy is
the root container of a single subtree. In Figure 1, Container-3“is the subtree root containe of
the subtree that consists of Containerl, Container 2, Item 2y,"Container 3, Item 3, and Item 4.

O

2.2.15 Subtree Updates

In [some situations, a ContentDirectory Servicesneeds to manipulate (that is: add, modify,| or
delete) a relatively large number of objects within a single ContentDirectory subtree (thatl|is:
all| of the objects to be updated are descendants of a single container). Typically, thgse
sitpations involve an internal operation such as searching a newly found storage medium for
new content or updating a large set oftEPG objects with fresh data. While performing thgse
types of operations, numerous objects may be created, modified, and/or deleted in a shjort
pefiod of time.

As|described in subclause 2.8.8, “LastChange”, each object update triggers an event that may
nepd to be processed by _a control point. However, the large number of rapidly occurring
events can overwhelm ‘the capabilities of some control points. Consequently, the evepts
coptained in the Last€hange state variable that correspond to these large subtree updates,
mgy 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, thgse
events triggered by the CreateObject() or UpdateObject() actions). The stUpdate attriblite
allpws a control point to apply special processing algorithms that are specifically designed| to
actommuodate a large number of object updates.

In laddition to the stlUpdate attribute the | astChange 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 finished. The <stDone> event identifies the container object that
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”.
other words, when the percentage of descendant objects that are modified vs. the to
number of descendant objects within the subtree is relatively high.

When NOT to use the subtree update mechanism:

Wihen an implementation chooses to use the subtree update mechanism, the following crite

MU

2.3

An
sp

e When the set of objects that need to be updated are scattered throughout t

— COMmemDiTectory Service,; that s there are o g update density subtree Toots, 1

update density is low, marking every container update as a subtree update)co

individually.
UST be obeyed:

root of the subtree. In some extreme cases, the root of the sub:tree update may be
ContentDirectory service root container (@id="0").

o All objects represented by an object modification eventWwith the stUpdate attrib
set to one (“1") MUST be a descendant of one and only one designated subtree ro
In other words, the root of an active subtree update operation MUST NOT b¢g
descendant of the root of another active subtree update operation.

.16 XML Document

XML document is a string that representssa valid XML 1.0 document according tg
bcific schema. Every occurrence of the phrase “XML Document” is italicized and preced

by
El

Fof example, the phrase DIDL-Lite~ XML Document refers to a valid XML 1.0 docum
actording to the DIDL-Lite schema [DIDL-LITE-XSD]. Such a document comprises a sin
<DIIDL-Lite .> root element, optionally preceded by the XML declaration <?Xx

\

Th

or

the document’s root element name (alSo italicized), as listed in column 3, “Valid R
ment(s)” of Table 1-4, “Schema-related>Information”.

rsion="1.0" ..?>.
s string will therefore be of one of the following two forms:

“<DIDL-Lite .>.</DIDL-Lite>"

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

e Each subtree update MUST have one and only one container object designated as Ihe

In
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he
he
ild

cause the control point to do more work than just processing each object update
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2.2.17 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

Inf

Th

ormation”.
e following are examples of DIDL-Lite XML Fragments:

“<item id="." .>.</item>"


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

or

or

— 32 — 29341-14-12 © ISO/IEC:2011(E)

“<res protocollnfo="." .>.</res>

“<dc:title>Sunrise</dc:title>"

2.2.18 DIDL-Lite XML Document

W|||enever there is a need for action arguments to contain a description of (part of) lhe

Cd
ac
to

XS

Su

the XML declaration <?xml version="1.0" ..?>.

Th

or

Th
se
tre
do
hiq
XN
to
lod
ing

the object (@parentlB-property).

ntentDirectory service tree hierarchy (for example, the result of a Browse() or-Searc

h()

ion), a valid DIDL-Lite XML Document is used. The phrase DIDL-Lite XML Document ref
a valid XML 1.0 document according to the DIDL-Lite schema as defined in\[DIDL-LIT
D].

ch a document comprises a single <DIDL-Lite ..> root element, optionally preceded

s string will therefore be of one of the following two forms:

“<DIDL-Lite ..>.</DIDL-Lite>"

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

e DIDL-Lite XML Document presents_alflattened view of (part of) the ContentDirect
f'vice tree hierarchy. It is important to make a clear distinction between the ContentDirect
e hierarchy (a logical concept) ahd the DIDL-Lite XML Document (with its intrin
cument hierarchy), which is a syntax used to express (part of) the ContentDirectory ti
rarchy. Although it is perfectly~possible to accurately express hierarchical structure in
IL Document (XML is intrinsicly hierarchical), this specification does not use XML hierarg
express ContentDirectory.service tree hierarchy. Instead, information about the hierarchi
ation of an object within the ContentDirectory service tree hierarchy is maintained
luding the object ID, of the parent container in which the object resides into the metadata
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er's
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by

Dry
Dry
SicC
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of

hin the context’of the DIDL-Lite XML Document, all ContentDirectory service objects

re

representedsas-either <container> or <item> XML elements. They all reside at the sae
XML hierarchical level. All <container> or <item> XML elements are sub-elements of {he
XML root* element <DIDL-Lite>. No <container> element can contain another
<container> or <item> element. In other words, <container> and <item> elemefts
MUST NOT be embedded in <container> elements

The following figure illustrates this flattened view. To 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 0 <container id="0" parentlD="-1" ...>
(Root) R
id="0" </container>

<container id="cl" parentlD="0" ...>
Container 1
id="c1" | Tt

</container>
- parentID="0"

parentID="c1" _ _
i <container id="c2" parentl D:"Bl
/

i >

</container> ’

™

Container 2

- parent|D="c1”

parentlD="c1”

<container Ji = 3" parentlD="cl" ...>

Container 3

id="c3" T
</cont I&
I parentID="c2” O
' parentID="c3"
(/DiDL-Lite > A\Q </DIDL-Lite>
xO

Figure 2,—€§|attened DIDL-Lite hierarchical structure.
N

It Imust be noted that ‘a DIDL-Lite XML Document does not necessarily contain enough

information to determine the hierarchical location of an object, contained in the DIDL-Lite XML
Ddcument. Inde o determine the correct hierarchical location of an object in the
CagntentDirecto e hierarchy, a control point needs to know all of that object’s ancesftor
coptainers u he root container. However, in many cases, based on the arguments to the
Brpwse() Qéarch() action, is it possible that the resulting DIDL-Lite XML Document ddes
no{ contain-sufficient hierarchical information to reconstruct the exact location within the
en tentDirectory service tree hierarchy. For example, a Browse() action on dirgct
ch , performed on Container 3 in the example from Figure 1 above will only return t{he

fOl 0 10 v, v, e v, &6
<?xml version="1.0" encoding="UTF-8">
<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.
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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).

2.2.19.1 DIDL-Lite View

The Ny i
entire subtree of the ContentD|rect0ry service. The contamer at which the subtree startg is
called the subtree root container. The <DIDL-Lite> root element contains a single ‘leyel
sefjuence of <container> and <item> elements that represent the objects (containers gnd
coptent items) that comprise the subtree. The DIDL-Lite View contains the Isubtree root
coptainer and all its descendant objects.

2.2.20 property

A property in the ContentDirectory service represents a characteristic)of an object. Propert|es
are¢ distinguished by their names. The ContentDirectory service defines two kinds | of
properties — independent and dependent. Each independent’property has zero or mgre
dependent properties associated with it. Independent propertyshames contain no “@” symiol;
theéy may contain an XML namespace prefix (see below fof-an explanation of the relationship
befween properties and XML). Each dependent property‘istassociated either with exactly gne
independent property or directly with a ContentDirectory service class such as an object.

The name of a dependent property that is associated with an independent property is the
conpcatenation of three parts: its associated independent property name, the “@” symbol, gnd
a |name which conveys the relationship between the the dependent property and 1he
aspociated independent property. For example, a dependent property named “rating@type”
idgntifies the type of information that is “stored within the associated independent property
nammed “rating”. The name of a .dependent property that is associated directly with[ a
CdntentDirectory class is just the»@” symbol followed by a name which conveys |its
relationship with the class. For(éxample, a dependent property named “@id” contains [an
idgntification value for a given.instance of the class containing the “@id” property.

A small number of independent properties have independent child (nested) properties, which
in furn, may have independent child properties of their own. To fully qualify a nested propeity,
the fully qualified parent name is used, followed by “::", followed by the child property name,
regursively. For éxample, xxx::yyy::zzz where zzz is the child of yyy and yyy is the child| of
xXK. The datas-types and meanings for all properties are defined in Annex B, “
(nprmative)

A\ Working Committee Properties”.

E\' nethatoh CantantNIirantAr gy oA inn NranAy oo Aarn N~ + YML _ohicecta YAMIE 1o vend 0 Avned SS
T ooy CUTICTITE T CCTOTY SCTviCCpTUpt ot o arC ot 7 ivie OOJC TS, 73 iviE 15 0SCUtOCApPTC

them in all exchanges between a control point and a ContentDirectory service implementation.
This creates an unavoidable relationship between XML syntax and property names and
values. In XML, an independent property is represented as an element. The property name is
used as the element name. The property value is the element content. A 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>
@id <item id=".">.</item>
2 220 1 Multivaliiad nranartyvy

=20 M VarH-e 668ty

Sgme independent properties are multi-valued. This means that the property MAY occur'more

than once in an object.

2.2.20.2 Single-valued property

Mqgst independent properties are single-valued. This means that the property MUST occur|
mqst once in an object. Some single-valued properties can contain ar€SV list of values
dependent property is always considered single-valued, because it-can occur at most or
with each occurrence of its associated independent property, even though the independ
property may be multi-valued.

=

2.2.21 reference, reference item, referenced item

A feference is a link from one ContentDirectory service(item (that is: any object whose cl3
is |[derived from the item class) to another item. It~allows one item (the reference item)

ce
ent

SS
to

expose the same metadata as the other item (the\referenced item) without having to stgre

duplicate copies of the metadata. In addition to_eliminating duplicate physical copies of f{
referenced item’s metadata, a reference ehables a reference item to automatically tra
mgtadata changes in the referenced item. For example, if there are three playlist contain
that all contain child items representing’ the same song, the ContentDirectory serv
implementation may store one item that contains all of the song’s metadata and store t
(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
a palid DIDL-Lite object (farvexample, @id, dc:title, etc. properties are REQUIRED). T
mgtadata of the returned (object MUST be an exact copy of the metadata from the refereng
item except for any of the following:

referenced-item:
o @d

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

he
ck

as
he
ed

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

of

e upnp:objectUpdatelD (The ContentDirectory service implementation determin

es

whether it is tracking changes on the reference item, the reference item may

or

may not expose an upnp:objectUpdatelD property independent of whether the

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
the reference items that point to it.

e The reference item MAY (as described below) override (for example, change

of

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
one of the following ways:

in
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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 0r|g|nal referenced item MUST NOT be
affec . s oference item-—Al resulting changes—spec he
reerence |tem MUST result in a valrd DIDL Lrte object when subsequently browsed and or
seprched.

Sipce a modification to a reference item (for example, via the UpdateObject() raction), oply
affects that object (and not the underlying referenced item), each reference itém modificatjon
results in a single event. However, when the underlying referenced item_is ‘modified, thgse
property changes propagate to all of the reference items that refer to theymedified referenged
item but not to the reference items that override those modified propertie’s: Such modificatigns
copstitue an object modification on each of the modified items. Additionally, the parent objefts
of |each of the modified items also experience a container modification. For details, Jee
supclause 2.2.5 “Object Modification” and subclause 2.2.9 “Container Modification”.

Wihen the ContentDirectory service implementation contains)multiple objects that refer to {he
same content, it is RECOMMENDED that the implementation use reference items for all put
one of those objects. In other words, there should be, a-single master object for that contént
which is referenced by all of the other objectss for that content. Additionally, it]is
RECOMMENDED that all reference items refer difectly to the master object (that is: the objgct
that has no @reflD property) rather than referencing another reference item. In other wordg, a
CgntentDirectory service SHOULD NOT daisy~chain 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 thel/.feature. These requirements are defined in Annex Ef *
(nprmative)

CDS features.”

2.2.23 Metadata ys. Foreign Metadata

For each ContentDirectory object there is a set of metadata that describes variqus
chpracteristics of the object. This metadata is represented as a set of individual propert|es
buIdIed 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

rnnnnl- m-thao ar nal M
present--the—e .

2.3 State Variables

Urllike most other services, the ContentDirectory service is primarily action-based. The
sefvice state variables exist primarily to support argument passing in the service actiops.
Information is not exposed directly through explicit state variables. Rather, a\client retrieyes
CdgntentDirectory service information via the return arguments of the actions defined belgw.
Thie majority of state variables defined below exist simply to enable thefvarious actions of this
sefvice.

Rdader Note: For a first-time reader, it may be more helpfulstésread the action definitigns
before reading the state variable definitions.

2.3.1 State Variable Overview

Table 2-2 — Statelvariables

Variable Name r/O 1) Data Allowed Value Default Eng.
Type Value Units
SegqrchCapabilities R sthiing CSV (string)
See subclause 2.3.2
SoltCapabilities R string CSV (string)
See subclause 2.3.3
SoltExtensionCapabilities 0'2) string CSV (string)
S See subclause 2.3.4
SygtemUpdatelD R ui4 See subclause 2.3.5
CohtainerUpdatelDs (o) string CSV ({string,ui4})
See subclause 2.3.6
SelviceResetToken R string See subclause 2.3.7
LagtChange o string LastChange XML
Document
See subclause 2.3.8
TransferIDs o string CSV (ui4)
See subclause 2.3.9
Fe LUIELibL =X bLlillg Features ANVIL DOCUITTETTU
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 [e] 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
Nop-standard state variables X TBD TBD TBD TBD

imglemented by a UPnP vendor go
herne

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

2) REQUIRED if implementation supports sort modifiers other than “+%and “-".

2.

Thiis state variable contains a CSV list of property’names that can be used in search queri
Edch property name MUST include the standard namespace prefix for that property, exc
fol the DIDL-Lite namespace. Propertiesin*the DIDL-Lite namespace MUST always
retrned without the prefix. See Table(1-3, “Namespace Definitions” in subclause 1.

(nprmative)

A\ Working Committee Properties” for details.

If [a ContentDirectory @Service does not implement the Search() action, then f{
SdarchCapabilities state variable MUST be the empty string (*"). If a ContentDirectory serv

3.2 SearchCapabilities

nagement of XML Namespacés in Standardized DCPs” and Annex B,

implements the Tracking Changes Option then the Search() action is required and Table 2
idgntifies the minimum set of properties and operators on those properties that MUST

supported for searching.
Allf property~names MUST be fully qualified using the double colon (“::") syntax as defined
supclausex272.20, “property”. For example, “upnp: foreignMetadata: : fmBody: : fmURI”

A wildcard (“*") indicates that the device supports search queries using any property hame)

S

U
®

O—\IJ
oS

he
ce
-3
be

n

s)

upported 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

Cc

apabilities 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 use
to i ; g i pot
support any kind of sorting. A wildcard (“*") indicates that the device supports sorting using|all
perty names supported by the ContentDirectory service. The property names_féturned
MUWST include the appropriate namespace prefixes, except for the DIDL-Lite namespage.
Prpperties 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
supclause 2.2.20, “property”. For example, “upnp: foreignMetadata: : fmBody: : fmURI"

2.3.4 SortExtensionCapabhilities

Thiis state variable is a CSV list of sort modifiers that the ContentDirectory service can useg| to
soft Search() or Browse() results. Table 2-4, “Sort Modifiers? ~defines the standard sport
maqdifiers. Other standard sort modifiers MAY be defin€d in future versions of this
spgcification. Vendors MAY define vendor-specific sort modifiers.

Madifiers MUST be treated as case-sensitive.

Onpitting 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

Sprt Modifiers Descriptions
+, The “+” and “-" modifiers 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 by asnon-empty value for the SortCapabilities state variable.
When a ContentDirectory service implements the SortExtensionCapabilities state
variable rthe values “+” and “-” MUST be included.
TIME+, TIME- The=*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. ubjc»t A that hae "2004‘05'08T’J‘.CGGGG" ill u'L,.\Jatc.
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()
actions).

2.3.5.1 SystemUpdatelD when Supporting the Tracking Changes Option

If {he ContentDirectory service implementation supports the Tracking Changes Optionh, (eMen
if |it does not currently have any objects which expose the upnp:objectUpdatelD |or
uphp:containerUpdatelD properties), the SystemUpdatelD state variable contains‘a numgric
value that is incremented whenever information within the ContentDirectory sepvice hierarghy
that is visible to a control point changes.

Thie SystemUpdatelD state variable MUST be incremented by 1 whenéver any of the following
ocfurs:

e An object experiences an Object Modification. Séev'subclause 2.2.5, “Objgct
Modification” for details.

e A new object is created.

e An existing object is deleted.

Thie SystemUpdatelD state variable MUST NOT\b€ incremented for any reason other than
thgse listed above.

Additionally, the SystemUpdatelD state(variable MUST be preserved and incremenied
acfording to the above rules during periods while the ContentDirectory service is off-line. See
supclause 2.2.1, “On-line and Off-lige’ Network States”. Although its value will continually
indrease (due to persistence), its maximum value can accommodate highly dynamic objedts.
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
dal for nearly 11 years. In-the unlikely situation where the value of SystemUpdatelD reacles
its|maximum (ui4) value 6£/4294967295 (2%:-1), the ContentDirectory service implementat{on
MUST invoke the Service Reset Procedure. See subclause 2.3.7, “ServiceResetToken” gnd
supclause 2.3.7.1, /Service Reset Procedure” for details.

If fhe ContentBirectory service cannot meet the above requirements for any reason (such as a
cofrupted internal state), then the service MUST invoke the Service Reset Procedure. See
supclause’2/3.7.1, “Service Reset Procedure” for details.

In [mahy cases, multiple properties of the same object can be modified by a single operatijon
suctras the UpdateObject{actiom. i these situations, am mplementatiom SHOUTtD Tepresent
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
service implementation.(See B.15.2, “upnp:objectUpdatelD for details) If a ContentDirectory
service implementation supports tracking changes but does not currently support tracking on
any objects within its content hierarchy, then the initial value of the SystemUpdatelD state
vaftabte MUST be zero (0.

SylstemUpdatelD Increment Rules:

In [some cases, a single action can trigger changes to multiple objects which.-will result| in
myltiple increments of the SystemUpdatelD state variable (one for each modified object). [To
simplify the processing of these changes, the following increment ordering\rules are defing¢d.
Specifically, certain changes must affect the SystemUpdatelD state rvariable before other
chpnges:

e The creation of a container MUST increment the SystemtUpdatelD state variable pifior
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 variaple
prior to an increment generated by the creation af ‘any reference item(s) that refer|to
that specific referenced item. See subclause\.2.2.21, “reference, reference itgm,
referenced item” for details.

e The deletion of a container MUST increment the SystemUpdatelD state variable o
after the increment(s) generated by the deletion of all of its descendants.

y

2.3.5.2 SystemUpdatelD when not Supporting the Tracking Changes Option

If the ContentDirectory service implementation does not support the Tracking Chandges
Onption, then the actual value of SyStemUpdatelD state variable is unspecified. Howevgr,
implementers SHOULD maintainythe same value for the SystemUpdatelD state variable
thnough power cycles and anmy “other disappearance/reappearance of the service on the
nefwork. Control points can.use a change in the value of this variable to determine if there
hak been a change in thelContentDirectory service.

Ndte that the (ORTIONAL) ContainerUpdatelDs state variable provides more informatjon
abput the scope(of the change, since it takes advantage of the ContainerUpdatelDValue
indicator maintained for each container.

2.3.6 CentainerUpdatelDs

ThiscOPTIONAL state variable is an unordered CSV list of ordered pairs. Each pair consisty of
a caonfainer’'s @id property value and the value of its ContainerUpdatelDValue indicator)in
that order, separated by a comma (“,”). ContainerUpdatelDs is a moderated evented state
variable and is only used for eventing. There is no action that returns the value of
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 ContainerUpdatelDs state variable MUST NOT be cleared immediately after it has been
evented. The ContainerUpdatelDs state variable MUST be cleared immediately before the
first new (@ value, ContamerUpdateIDVaIue indicator value) pair is added to the

reason for this behaV|or is that if the ContamerUpdateIDs state variable were to be clear
immediately after eventing, then when the current moderation period ends, the empty [ist
wqguld be evented (because the ContainerUpdatelDs state variable changed sincelthe Iast
event message). This would falsely indicate a state change in the ContentDirectoty serv|ce
that did not actually occur.

Exlample 1: The following table shows a time-ordered sequencexof actions on| a
CdntentDirectory service implementation that does not support the Tracking Changes Optlon
for a sequence of container modifications.

Table 2-5 — ContainerUpdatelDs Examiple

New value of\CdntainerUpdatelDValue
Action @id U Newwalue of ContainerUpdatelDs

Initjalization — — “* (empty)

cortainer modified musicAlbum15 53 “musicAlbum15,53”

corjtainer modified photoAlbum28 427 “musicAlbum15,53,photoAlbum28,427”

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

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

ContainerUpdatelDs is — — Value does not change.

evgnted

Ney 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

corjtainer modified musicAlbumO1 97 Value is first cleared, then set to
“musicAlbum01,97”

Example 2: .The following table shows a time-ordered sequence of actions on| a
CgntentDirecCtery service implementation that supports the Tracking Changes Option fof a
sefjuence \of container modifications. Note that the values of the ContainerUpdatelDValue
indicatersnow store a sequence of SystemUpdatelD state variable values and are not
independently mcremented Th|s example assumes that the only changes that are happen ng
arg ;

monotonically mcreasmg

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,



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

29341-14-12 © ISO/IEC:2011(E) — 43 —

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

lifg
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When a change in the value of the ServiceResetTokenéstate variable occurs, control poi

ca

Th
the
ne
Se

time of this ContentDirectory service implementation and MUST be persisted overperid
en the ContentDirectory service is off-line. For example, a ServiceResetToken Value @
used that is initialized to 0 and subsequently incremented whenever the value*must
hnged. Alternatively, a sequence of GUIDs can be used.

e specific value of the ServiceResetToken state variable is not important. Rather, it is

ntentDirectory service implementation can no longer maintain a eonsistent progression
brnal state. When this occurs the implementation MUST invoke the Service Re

riable. See subclause 2.3.7.1, “Service Reset Procedure” for. details.

N no longer rely on any values that they have cached from the ContentDirectory service.

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

thd

2.3

Th

network.

7.1 Service Reset Procedure

e Service Reset Procedure consists of the following steps in sequence:

e The device MUST\.immediately disconnect from the network by sending a “bye-by
message as t.described in subclause 1.1.3 “Discovery:Advertisement:Dev
Specification-{DEVICE].

e The SerViceResetToken state variable MUST be assigned a new never-been-see
before permanently unique token.

e Altupnp:objectUpdatelD properties MUST be reset according to the initializat
requirements defined in B.15.2, “upnp:objectUpdatelD”.
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Ange in the value that is significant. A change in this state variable indicates that the
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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
upnp:objectUpdatelD properties within the ContentDirectory service.

all

e The ContentDirectory service implementation MAY create new or re-assigh @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
varrable an |mplementat|on MUST generate an event whenever that type of change occurs.
A di ed

Thie LastChange state variable is evented and moderated according to the ‘\GENA eventing
mgchanism as defined by the UPnP Device Architecture Specification \[DEVICE]. When

LastChange XML Document untrl the current moderation period ends and the current value| of
the LastChange state variable (i.e. the current _event message) is propagated to all evént
supscribers.

Thie LastChange state variable is NOT REQUIRED to accumulate changes when the
CdntentDirectory service is off-line nor-when the ContentDirectory service has no subscribers
forn events. When the ContentDirectory service comes on-line, the LastChange state variaple
MAY be empty. It is NOT REQUIRED to event changes that had been accumulated but pot
evented when the ContentDirectory service last went off-line.

Ndte: the LastChange state variable contains event information about all object chandes
within the ContentDirectory hierarchy regardless of whether the objects contain the
uphp:objectUpdatelByor upnp:containerUpdatelD properties.

2.3.8.1 LasiChange Data Format

The optional XML header <?xml version="1.0" ?> is allowed. The (one and only) rpot
elgment,"<StateEvent>, MUST contain zero or more elements, each of which represent$ a

changeto a specific object. As shown below, three types of elements are defined to indicqte
the.&p&i&h@g&ﬂwmm_wamwwww : j i ificati i

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 3. 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">

</

<X

<St

btateEvent>

1>

ateEvent>

<ohjAdd
objID="object ID (@id property) of the added object™ N
updatelD="Resulting value of the SystemUpdatelD state variable" N
objParentID="object ID (@Qid property) of the new object’s parent" (19
objClass="class of the object(upnp:class property)" (1/
stUpdate="'subtree update flag"/> N

7/
<objMod j\b‘

objID="object ID (@id property) of the modified object™
updatelD="Resulting value of the SystemUpdatelD state variatg-b&‘
stUpdate=""subtree update flag'"/> (19
<objDel C)

objID="object ID (@id property) of the deleted obje «/
updatelD=""Resulting value of the SystemUpdatelD st@ variable"

stUpdate="'subtree update flag"/>

&
<stDone $\\

objID="object ID (@id property) of the subt@eoroot container"
updatelD="Resulting value of the SystemUpdatelD state variable"/>
v

o

OPTIONAL. Case sensitive.

REQUIRED. MUST include a namespace declaration for the ContentDirectory service Event Scheéma
(“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 eyent
moderation period. See subclause 2.4, “Eventing and Moderation” for details on the event moderation pefod.
MUST appear once for each object added. The contents of this element MUST be the empty string. Howeler,
future versjons of this specification may define specific values for this element. Consequently, control pdints
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
following attributes:

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 variahlé that resujted
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_NOT modified as part of a subjree
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 CoftentDirectory service within the most recent eyent
moderation period. See subclause 2.4, “Eventing and Modération” for details on the event moderation pernod.
MUST appear once for each object deleted. The contents’of this element MUST be the empty string. Howeler,
future versions of this specification may define specific)values for this element. Consequently, control pdints
must be prepared to gracefully ignore any element.contents or element attributes that it does not understdnd.
Contains all of the following attributes:

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

updatelD
REQUIRED. xsd:unsignedint, Contains the value of the SystemUpdatelD state variable that resujted
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, “Subjree
Updates” for details.

<stbene>
OPTIONAL. Indicates that a sub-tree update operation has completed within the most recent event moderagion
period. See subclause 2.4, “Eventing and Moderation” and subclause 2.2.15, “Subtree Updates” for detaild on
the event moderation period and subtree update operations. MUST appear once for each completed subjree
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
following attributes:

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.
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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
event buffer (while waiting for the moderation period to expire - See subclause 2.4, “Eventing
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 coftaingr's
descendants.

e An <objAdd> event corresponding to the creation of a referenced item MUST precdde
all <objAdd> event(s) corresponding to the creation of any reference litem(s) that reffer
to that specific referenced item. See subclause 2.2.21, “reference, reference itgm,
referenced item” for details.

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

Exlample:

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

<StateEvent

xinIns=""urn:schemas-upnp-org:av:cds-event"

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

xgi:schemaLocation=""urn:schemas-upnp-org:av:cds-event
http://www.upnp.org/schemas/av/cds-eventrxsd'>

<objAdd objID="s002" updatelD="213" objyParentID=""s001"
objClass="object.container.album’ .stUpdate="1"/>

<objMod objID="s001" updatelD=""214>" stUpdate="1"/>

<objAdd objID="s003" updatelD="215" objParentlD=""s001"
objClass="object.item.audioltem” 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="sQ01’ updatelD="219"/>

</ptateEvent>

2.3.9 TransferlDs

This statesvariable is a CSV list of type A_ARG TYPE TransferID. It is evented to nofify
clients when file transfers initiated by ImportResource() or ExportResource() started |or
finjshed.)When a file transfer starts, its transfer ID is added to the TransferIDs list. When the
trainsfer 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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A <Feature> element MAY have other attributes defined per each feature.

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""
Xxsi:schemalLocation=""

urn:schemas-upnp-org:av:avs

</

2.3

Th
va
Cad

2.3

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>

.11 A ARG TYPE ObjectID

s state variable is introduced to provide type information for-the ObjectID argument
rious actions. The ObjectlD argument uniquely identifies\'individual objects within the
ntentDirectory service.

12 A ARG TYPE Result

Thiis state variable is introduced to provide type information for the Result argument in varig

ac

Nd
rul

ions. The structure of the Result argument is;a DIDL-Lite XML Document:

Optional XML declaration <?xml version="1.0" ?>
<DIDL-Lite> is the root element.

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

<item> is the element\epresenting objects of class item and all its derived classes.

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

See the DIbhk:Lite schema [DIDL-LITE-XSD] for more details on the structure. T
available (" properties and their names are described in Annex B,
(normative)

AV(Working Committee Properties”.

te that since the value of Result is XML, it needs to be escaped (using the normal X
es.V[XML] subclause 2.4 Character Data and Markup) before embedding in a SO

in

us

its

he

ML
P

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”.

Operator precedence

searchCrit = searchExplasterisk
searchExp = relExpl]
searchExp wChar+ logOp wChar+ searchExp|
(" wChar* searchExp wChar* *)*
logOp = "and"]Tor-"
relExp = property wChar+ binOp wChar+ quotedVal]
property wChar+ existsOp wChar+ boolVal
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]formEeed|return
property = (* property name as defined in subclause 2.2.20 *)
escapedQuote = (* double-quote escaped string as defined in subclaus
1.2.2 %)
hTab = (* UTF-8 code 0x09, horizontal tab character *)
lineFeed = (* UTF-8 code OxO0A, line feed character *)
vTab = (* UTF-8 code 0xO0B,{vertical tab character *)
formFeed = (* UTF-8 code 0x0C,)form feed character *)
return = (* UTF-8 code 0xQOD, carriage return character *)
space = = -F
(* UTF-8 code™0x20, space character *)
dQuote = -
(* UTF-8xcode 0x22, double quote character *)
asterisk E
(* UTFr8 code 0x2A, asterisk character *)
.3.13.2 SearchCriteria String"Semantics and Examples

Precedence, highest'to lowest, is:

dQuote
C )

binQp;-existsOp

and
or

Examples:

“sl and s2 or s3 or s4 and s5”

1%

is equivalent to:

“((sl and s2) or s3) or (s4 and sb5)”
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


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

— 50 — 29341-14-12 © ISO/IEC:2011(E)

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 base

e ‘“upnp:class derivedfrom "object.item"” is true for all objects-whdse
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,is: integers), the
comparison is done numerically. For all other combinations of operators and propefrty
values, the comparison is done by treating both values agyStrings, converting| a
numeric value to its string representation in decimal if necess
Note: The ContentDirectory service is not expected to recognize any kind of numgric
data other than decimal integers, composed only of degimal digits with the optiopal
leading sign.

e String comparisons. All operators when appliéd-to strings use case-insensit|ve
comparisons.

2.3.14 A ARG TYPE BrowseFlag

Thiis 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. Vatidvalues are:

O

BrpwseMetadata - this indicates that’the properties of the object specified by the Objec|ID
argument will be returned in the Result argument.

BrpwseDirectChildren - this.indicates that first level objects under the object specified by the
OhjectiD argument will bg returned in the Result argument, as well as the metadata of |all
objects specified.

2.3.15 A ARG AYPE Filter

Thiis state vafiable is introduced to provide type information for the Filter argument in the
Brpwse() and Search() actions. The comma-separated list of property specifiers indicafes
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 propefty,
extpepifor the DIDL-Lite namespace. Properties in the DIDL-Lite namespace MUST always |be
retormred-without the prefix— At property mTames MU ST befutty qualifiedusimgthedoubteTolon
(“:"y 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 the case that the objects represented in Result do not have a dc:creator property defined.

In [all cases, a compliant ContentDirectory service implementation MUST always respond| to
Sdarch() and Browse() requests with the smallest, valid DIDL-Lite XML Document.in {he
Rdsult argument that satisfies the Filter input argument. In some cases, a ContentDjrectpry
sefvice MUST add properties that are not specified in the Filter argument so that, the‘resultjng
DIPL-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 ngnored by the
CgntentDirectory service.

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

Sdarch().

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

The ContentDirectory service responds with the smadlest, valid DIDL-Lite XML Document in

the Result argument that satisfies the Filter argument, as follows:

Regponse:

Search(""

<?xml version="1.0" encoding="UTF-8"2>

<DJDL-Lite

xinIns:dc="http://purl_org/dc/elenents/1.1/"

xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"

xinIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/*

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

X511 :schemalocation=""

urn:schemas-upnp-org:netadata-1-0/DIDL-Lite/

http://www._upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnpsorg/schemas/av/upnp . xsd">

<item id="18''parentlD="13" restricted="0">
<dc:title>Try a little tenderness</dc:title>
<upnpelass>object.item_audioltem.musicTrack</upnp:class>
<res{protocol Info=""http-get:*:audio/mpeg:*" size="3558000">

http://168.192.1_.1/audiol97 .mp3

</res>

</itéem>

</PIDL4Lite>"", 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("

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

<DIDL-Lite

XIS Tdc="Nttp:77purt-orgzdc7elements/ .17

nIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/""

nIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/"*

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

51 -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;Bvtune ever

</upnp: longDescription>
<dc:creator>0tis Redding</dc:creator>

</item>

</DIDL-Lite>", 1, 1, 2345)

X
X
X
X

2.3.16 A ARG TYPE SortCriteria

Thiis state variable is introduced to provide type information for the SortCriteria argument in
the Browse() and Search() actions. A ARGIYPE SortCriteria is a possibly empty CSV lis{ of
property names, each of which MUST be" prefixed by a sort modifier. Each property name
MUST include the standard namespace prefix for that property, except for the DIDL-Llite
namespace. Properties in the DIDL*Lite namespace MUST always be returned without {he
prefix. All property names MUST)be fully qualified using the double colon (“::") syntax |as
defined in subclause 2.2.20, “property”. For example,
“upnp:foreignMetadataz:fmBody: : fmURI".

Sart modifiers indicate ‘whether the prefixed property is to be sorted in ascending |or
depcending order. (They may also indicate that the sort process should use some spedial
interpretation of (the” property’s value. See subclause 2.3.4 “SortExtensionCapabilities” ffor
detailed information about sort modifiers. Properties appear in the list in order of descending
soft priority.<Far example, a value of

“+ypnp:.artist,-dc:date,+dc:title”

would sort first by artist in ascending order, then within each artist by date in descending
order (most recent first) and finally by title in ascending 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.

Dgpending 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 pot
be| based on Unicode character values but rather based on localized lexical conventions. kor

expmple, 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 depepdent. Additionally, this
deyice dependent ordering MUST remain constant unless the, SystemUpdatelD value Has
chpnged since the last action invocation. In other words, any\two objects that appear in a
Rgsult argument MUST always appear in the same relative order as long as the
SylstemUpdatelD value did not change.

Ndte that only properties available in SortCapabilities(ean be sorted on.

2.3.17 A ARG TYPE Index

Thiis state variable is introduced to provide type information for the Index argument in variqus
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

Thiis state variable is introdue¢ed to provide type information for the Count argument in variqus
actions. Count argumentssspecify an ordinal number of arbitrary objects.

2.3.19 A ARG TYRE'UpdatelD

Thiis state variable-is introduced to provide type information for the UpdatelD output argumént
in arious actiens, such as the Browse() and Search() actions. The returned value will always
bel a SystemiUpdatelD state variable value and therefore the A_ ARG TYPE UpdatelD type
definition™\~s identical to the SystemUpdatelD type. (ui4). (see subclause 2.3.5,
“SystemipdatelD”)

2.3.20 A ARG TYPE TransterlD

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

bitgt+a-size-

2.3.24 A ARG TYPE TagValuelList

Thiis state variable is introduced to provide type information for the CurrentTag¥alue gnd
NgwTagValue arguments in the UpdateObject() action. It is a CSV list of DIDL-Lite XML
frzgments. Each fragment is either an empty placeholder or a well-formed XML element. N¢te

that commas (“,”) that appear within XML CDATA in the fragments MUST be-escaped (as “\|").
See subclause 1.3.1, “Comma Separated Value (CSV) Lists”.

2.3.25 A ARG TYPE URI

Thiis state variable is introduced to provide type information/far the URI argument in variqus
actions. URI IN or OUT arguments in ContentDirectory .setvice actions MUST be propdgrly
estaped URIs as described in [RFC 2396]. In additiony URI arguments MUST be escaped
acpording to the requirements of RFC1738 (http://www.ietf.org/rfc/rfc1738.txt).

2.3.26 A ARG TYPE CDSView

Thie state variable is introduced to provide ‘type information for the CDSView argument|in
vafious actions, such as the FreeFormQuety() action. The data type is ui4 and allowed valyes
arg:

e “0": DIDL-Lite View.

e All other values are reserved for future extensions.

2.3.27 A ARG TYPE QuétyReguest

Thie state variable is introduced to provide type information for the QueryRequest argumen{ in
vafious actions, suech as the FreeFormQuery() action. The data type is string and contains|an
XML-formatted document that MUST comply with the W3C XQuery 1.0 langudge
re¢commendation..See [XQUERY10]. In addition, the remainder of this subclause descrijes
additional rules-that MUST be followed when constructing XQuery requests.

Thie namespaces used in the QueryRequest argument MUST be part of the ones supported|by
thie implementation, as is indicated by the FFEQCapabilities argument of ]zhe
GdtFyeeFormQueryCapabilities() action (see subclause 2.5.20,
“GetFreeFormQueryCapabilities()”). All other namespaces (even when present in the CDS
view), MUST NOT be used in this argument.

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 long as the context in which this property is used is properly defined in the
XQuery request. For example, assume that the GetFreeFormQueryCapabilities() action
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, 10”1
since @id is incorrectly used in the context of a container, which was not supported|by
the implementation, as indicated by the absence of the “didl-liteJeontainer/@id]|in
a <propertyName> element.

Exlample: This request example creates a DIDL-Lite XML Documentsthat contains all items
wHose class is “object.item.audioltem” but only those within a container named “Album 1”.

<D)DL-Lite

nIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/’t
nIns:didl-lite="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
hIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/™
hIns:dc="http://purl_org/dc/elements/1.1/">

X X X X

for $object in //didl-lite:item[upnp:class = "object.item.audioltem']
let $containerld := $object/@parentlD
where

//7didl-lite:container[@id=$contaynerld and dc:title="Album 1]
return $object

</DIDL-Lite>

Ndte that since the QueryRequest argument contains an XML document it MUST be propdrly
estaped (using the normal* XML rules: subclause 2.4 Character Data and Markup) when
transmitted in a SOAP,_message.

2.3.28 A ARG TYPE QueryResult

Thiis state vasiable is introduced to provide type information for the QueryResult argument in
vafious actigns, such as the FreeFormQuery() action. Contrary to the structure of the Reqult
oufput argiment of the Browse() and Search() actions, the structure of the QueryRedult
argument’ is defined by the XQuery request. Depending on the XQuery XML Documgnt,
specified in the QueryRequest argument, it may contain a valid XML Document, or any otlper
textoutput.

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
implementations in the vendor character style.

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

<xml>
OPTIONAL. Case sensitive.

<C3dpabilities>
REQUIRED. MUST include, a*ramespace declaration for the ContentDirectory service Common Datastructures Scheéma
(“urn:schemas-upnp-org:av:avs”). MUST include exactly one instance of each of the following elements (in no spegific

order):
<namespacelist>
REQUIRED. MUST appear exactly once. The contents of this element MUST contain one or more of|the
fallowing elements:
<namespaceName>
REQUIRED. xsd:string. Identifies the name of a particular namespace (including its corresponding
prefix) that may be nsed within the QueryRequest argument of the FreeFormQuery() action IThe
format of this element is:
<prefix> “=" <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:
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<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”.

Nd
thd
a 3

EX|

<?
<C

AT M7 upnp ToreignVEat At/ Upnp MBodyupnpImoRT————_qlidl-

lite:item/upnp:foreignMetadata/upnp:fmBody/upnp:fmEmbeddedXML/tva: TVAMain/tya:Rrpgr
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 ‘FreeFormQudgry()
action is described in subclause 2.3.27, “A_ARG TYPE QueryRequest”.

te that since the value of FFQCapabilities is XML, it needs to be properly escaped (using
normal XML rules: [XML] subclause 2.4 Character Data and Markup)-before embedding in

EOAP response message.

ample:

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

hpabilities xmlns="urn:schemas-upnp-org:av:avs"
nIns:xsi=http://www.w3.0rg/2001/XMLSchema-instance
51 -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>didI-lite:item/dc:title</propertyName>
<propertyNamexdidl-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>
dudl-lite:item/upnp:foreignMetadata/upnp:fmBody/upnp:fmURI
</propertyName>
<propertyName>didl-lite:item/@id</propertyName>
<propertyName>didl-lite:container/@parentlD</propertyName>

</p rope rfyl ist>

</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
SegrchCapabilities NO NO
SoltCapabilities NO NO
SoltExtensionCapabilities NO NO
FedturelList NO NO
SygtemUpdatelD YES YES. 0.2 seconds
CoptainerUpdatelDs YES XES 0.2 seconds
SelviceResetToken NO NO
LagtChange YES YES 0.2 seconds
Nop-standard state variables TBD TBD TBD TBD TBD
imglemented by a UPnP vendor
go here
a |Determined by N, where Rate = (Event)/(N seconds).
b (N) * (allowedValueRange Step)
2.% Actions
Thie following.tables and subclauses define the various ContentDirectory service actions.
Exceptwhere noted, if an invoked action returns an error, the state of the device will |be
unpfifected.

Table 2-8 — Actions

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
MoveObject() o
Iﬂ; ortRosaource) Q
ExportResource() o
DeleteResource() o
StdpTransferResource() Q
GefTransferProgress() 0]
CrdateReference() o
FrdeFormQuery() o
GeljFreeFormQueryCapabilities() o
Nop-standard actions implemented by an UPnP vendor go here. X
a |R = REQUIRED, O = OPTIONAL, X = Non-standard.

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

with the basic operation of the ContentDirectory{Service, that is: these actions MUST |be
ORTIONAL and do not need to be invoked for the ContentDirectory service to operate
nofmally.

Ndte: Non-standard actions MUST be implemented in such a way that they do not interfIre

2.5.1 GetSearchCapabilities()

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

2.51.1 Arguments

Table,2-9— Arguments for GetSearchCapabilities()

Argument Direction Related State Variable

SearchCaps ouT SearchCapabilities

2.%.1.2 Dependency on State

Ndne.

2.5.X3 Effect on State

None.

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
SojftCaps ouT SortCapabilities
2.5.2.2 Dependency on State
Ngne.

2.%.2.3 Effect on State

Ndne.

2.%.2.4 Errors

Table 2-12 — Error Codes for GetSortQapabilities()

efrorCode 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 Arehitecture subclause on Control.

2.5.3 GetSortExtensionCapabilities()

This action returns the CSV list of sortimodifiers supported by the ContentDirectory servite.
Thiis action MUST be implemented if.modifiers other than “+” and “-” are supported.

2.5.3.1 Arguments

Table 2-13—'Arguments for GetSortExtensionCapabilities()

Argument Direction Related State Variable

SolltExtensionCaps ouT SortExtensionCapabilities

2.5.3.2 Dependency on State

Ndne.

2.9.33 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
FedturelList ouT FeaturelList
2.5.4.2 Dependency on State
Ngne.
2.%.4.3 Effect on State
Ngne.
2.%.4.4 Errors
Table 2-16 — Error Codes for GetFeatureList()
efrorCode 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 Arghitecture subclause on Control.

2.5 GetSystemUpdatelD()

Thiis action returns the current value _of state variable SystemUpdatelD. It can be used
ients that want to poll for any changes in the ContentDirectory service (as opposed

o

supscribing to events).

2.55.1 Arguments

Table2-17 — Arguments for GetSystemUpdatelD()

Argument Direction Related State Variable

Id ouT SystemUpdatelD
2.5.5.2 Peépendency on State
Ngne
2.55.3 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.

by
to
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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

RegetToken ouT ServiceResetToken

2.%.6.2

Ndne.

2.%.6.3

Ndne.

2.%.6.4

Dependency on State

Effect on State

Errors

Table 2-20 — Error Codes for GetSefviceResetToken()

Erfor Code Error Description Description

400-499

TBD See UPnP Device Architecture subclause on Control.

500-599

TBD See UPnP DevicerArchitecture subclause on Control.

600-699

TBD See UPnP Device Architecture subclause on Control.

2.9.7

Browse()

This action allows the caller _to incrementally browse the native hierarchy of the
CdntentDirectory service objects exposed by the ContentDirectory service, including

information listing the classes-of objects available in any particular object container.

2.5%.7.1

Thie following list presents an overview of the Browse() action arguments.

Arguments

ObjectiDi»The @id of the object currently being browsed. An ObjectlD value of z¢ro
corresponds to the root object of the ContentDirectory service.

BrowseFlag: See subclause 2.3.14, “A_ARG_TYPE_ BrowseFlag.”
Filter: See subclause 2.3.15, “A_ ARG _TYPE Filter.”

Startingindex. Zero-based ofiset 1o enumeratie children under the container specified
by ObjectlD. Startinglndex MUST be set to 0 if BrowseFlag is equal to
“BrowseMetadata”.

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

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

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

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

have been caused by a change that occurred in a location in the CeontentDirectory tiee
hierarchy that is not part of the returned result. In this case, the’re-invocation of tfhe

specification. However,

Browse() action will return the exact same result.

Note: This definition is not backwards compatible with”previous versions of t
the previous definition_did” not indicate changes
properties of child containers. Therefore the centrol point would not have bg
aware that it had stale data.

Table 2-21 — Arguments{for Browse()

Argument Direction Related State Variable

OblectID IN A ARG _TYPE ObjectiD
BrdwseFlag IN A ARG _TYPE BrowseFlag
Eilter I\ A ARG _TYPE_ Filter
Stdrtinglndex N A ARG _TYPE Index
RefluestedCount IN A ARG _TYPE Count
SoltCriteria IN A _ARG_TYPE_ SortCriteria
Refult ouT A ARG TYPE Result
NupberReturned ouT A ARG _TYPE_ Count
ToffaIMatches ouT A ARG _TYPE Count
UpflatelD ouT A_ARG_TYPE_UpdatelD

2.5.7.2 Bependency on State

Ndne.

nis
to
en

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
unable to return, in the time allotted, any objects that match the
browse criteria.
2.%5.8 Search()

This action allows the caller to search a ContentDirectory service subtree for objects t
mgtch some search criteria. The subtree root container is specified in the ContaineriD in
argument. The search criteria are specified as a query string operating on properties w

co

2.5

Th
co

8.1

mparison and logical operators.

Arguments

hat
but
ith

e Filter, Startinglndex, RequestedCount, SortCriteria input arguments are the same as

he

rresponding input arguments for the Browse() action. The ,Result and UpdatelD output

arguments are the same as the corresponding output arguments.for the Browse() action. (Jee

Su

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

ContainerlD: Unique identifier of the root container of the subtree in which to perfgrm

the search. A ContainerlD value of zero_<orresponds to the root object of
ContentDirectory service.

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

TotalMatches: Total number of CantentDirectory service objects that match the sea
criteria (specified by the SearchCriteria argument, and independent of the start
index specified by the Staritagindex argument) under the object specified by
ContainerlD argume
If the ContentDirectory ‘service implementation cannot timely compute the value
TotalMatches,
ContentDirectory service implementation, then the Search() action MUST successfu
return with the TotalMatches argument set to zero and the NumberReturned argum
indicating the number of returned objed
If the ConteniDirectory service implementation cannot timely compute the value
TotalMatcheS, and there are no matching objects found, then the Search() act
MUST ré&turn error code 720.

SearchCriteria: See subclause 2.3.13, “A_ARG _TYPE SearchCriteria.”

Table 2-23 — Arguments for Search()

he

It

ch
ng
he
nt.

of

but there are matching objects that have been found by the

lly
BNt
ts.

of
on

Atrgrtrrent Birection Retatet-State-Vartabte
ContainerID 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.%.8.4 Errors

Table 2-24 — Error Codes for Search()

efrorCode 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.

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

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

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

invalid or identifies an.ohject that is not a container.

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

request unable to compute, in the time allotted, the total number of objects

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

2.%.9 CreateObject()

This action creates a new object' in the container identified by ContainerlD. The Elemenpts
ingut argument MUST conformito the DIDL-Lite schema [DIDL-LITE-XSD]. Consequently, the
mihimum information that MUST be included is the @id, @parentlD, @restricted, dc:title,

up|
ac
va
MU
ert

Th

se
@— ES U A

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-modifiable.

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=""UTF28%?7>
<DIDL-Lite
xmIns:dc="http://purl_org/dc/elkements/1.1/"
xmIns=""urn:schemas-upnp-org:mnetadata-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-oxg:-metadata-1-0/DIDL-Lite/
http://www._upnprerg/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">
<dcztitle>New Song</dc:title>
<d¢:creator></dc:creator>
<upnp: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 not have a value:

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
example, via HTTP-POST) the desired content to the ContentDirectory . serv
implementation. This creates a local copy of the external content.

2) The control point invokes the ImportResource() action with the SourceURl-argum
set to the external location of the desired content and the DestinationURI|argument
to the value of the associated res@importUri property of the target item. T
ImportResource() action uses HTTP-GET on the SourceURI to retrieve the tar
content and to create a local copy of it. The DestinationURI argusient (which is set
the value of the associated res@importUri property) is simply-used to uniquely iden
the local destination location that will receive the content.

The following is an example of the res property and its assqclated res@xxx properties
returned in the Result argument of the CreateObject() action when the control point dd

for
ce

BNt
bet
he
jet
to
ify

as
es

not specify a value for the res property, but provides theres@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
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:imetadata-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:ritem.audioltem
</upnp:class>
<resyprotocol Info=""*:*:*:*">
</res>
</vtem>
</DIDL=Lite>")

Response:

CreateObhject (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 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

ded, the associated res@protocolinfo property should be set to “*:*:MIME-type:*”
bmple, “*:*:zaudio/m3u:*"). Otherwise, it should be set to Fe*:*:*". It is

fwork and additionallnfo fields of the associated res@protocollnia”property (for examp

“http:*:audio/m3u:*") when it knows them (typically after importing the resource). T

inf

MediaRenderer devices for this resource.

Th

e ability to allow res properties in container, @bjects is vendor dependent. If

CdntentDirectory service implementation does net{allow container objects to have
properties, attempting to create a container objeCt'with a res property MUST generate er|

co

He 712 — “Bad metadata”.

CrpateObject() can not be used to create’reference items. Reference items are actud
references to other existing ContentDirectory service items and are generated with the

Cr

bateReference() action.

crl

pateObject() can also be used-to create a new bookmark item. A bookmark item can

cre¢ated in any container. When a bookmark item is created, the associated content it
MUST be updated so that.one of its upnp:bookmarklD properties contains the object ID of {

ne

the bookmarked content item in its upnp:bookmarkedObjectID property. (See also clause H.

“R

wly created bookmark item. After the bookmark is created, it MUST contain the object ID

bguirements for the’nBOOKMARK feature, Version 1”)

the Elemesnts input argument, the upnp:bookmarkedObjectID, dc:title, upnp:deviceU

brmation is used to enable compatibility checking.\'‘between MediaServer 4gnd

lly

be
b m
he
of

VT andS&~RCS) upnp:deviceUDN@serviceld, upnp:deviceUDN@serviceType, 8
hp:stateMariableCollection properties are specified to create a bookmark item.

If

available, the ContentDirectory service can overwrite the control point-supplied creation time
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 —

bo

okmarkltem: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

b

ookmark items.

In addition, the CreateObject() action can be used to create a new bookmark container. The
newly created container MUST have the bookmark container class type and SHOULD set the

@neverPlayable property to “1” it it will never contain content other than (non-playab

b

2.

opkmarks.

%.9.2 Arguments

Table 2-25 — Arguments for CreateObject()

Argument Direction Related State Variable
CoptainerlD IN A ARG TYPE ObjectlD
Elglments IN A ARG _TYPE, Result
OblectID ouT A ARG _TYREMObjectID
Result ouT A _ARGATYPE Result
2.%.9.3 Dependency on State
Ngne.
2.%9.4 Effect on State

This action updates the SystemUpdatelD<State variable. Also, various properties of the par
ophtainer of the created object aresvmodified, such as its @childCount property and
CdntainerUpdatelDValue indicator. ;Consequently, the ContainerUpdatelDs state variable

upported, is updated as well.

.5.9.5 Errors

Table 2-26 — Error codes for CreateObject()

le)

PNt

if

errorCode errorDescription Description

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

500-599 FBD 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.

712 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

thi

Because the results of the DestroyObject() action are vendor dependent when jthe abd

co
of

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

Thie ContentDirectory service implementation MAY delete aresource when it detects, w
abpolute certainty, that there are no references to it left @nywhere in the ContentDirect

se
im

Thiese ContentDirectory service implementations/miay possess some means of handl
res

s 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
whether or not they are restricted. The DestroyObject() action returns successfully.

of

e The ContentDirectory service implementation does not destroy any objects. The

DestroyObject() action fails and returns error code 711.

e The ContentD|rectory service |mplementat|on does not destroy the specmed contain

specmed contalner that are not needed to preserve the or|g|nal object struct
hierarchy, and returns successfully.

hdition prevails, control points are strongly recommended to execute DestroyQbject() on

rvice after the successful DestroyObject() actian: For ContentDirectory serv
blementations that do not attempt to delete resources}-DestroyObject() returns successfu

de

Th
bo
co

co

ete resources, there are three likely outcomes of the DestroyObject() action:

resources that are no longér referenced. The DestroyObject() action retu
successfully even if only a parfion or no resources at all are deleted.

e DestroyObject() fails andJoreturns error code 714 indicating that an unsuccess
attempt was made to>delete one or more resources referenced in the target obj
because one or moreresources were not found. No resources are deleted and therg
no change in state‘of the ContentDirectory service.

e DestroyObject{)\~fails and returns error code 715 indicating that an unsuccess
attempt was_made to delete one or more resources referenced in the target obj

there is:no change in state of the ContentDirectory service.

is action-can also be used to destroy a bookmark item or a bookmark container. Whef
pkmark item is to be destroyed, the ContentDirectory service MUST first find the associa
htent~item usrng the upno bookmarkedID property of the bookmark |tem and it MU

er,

re

ve
all

the descendant and child objects in the targeted container object individually befgre
attempting to destroy the container.

ith
Dry
ce
ly.
ng

ources that are no longer referenced by the{ContentDirectory service as a result of the
DdstroyObject() action. For ContentDirectory:service implementations that do attempt

to

e The ContentDirectory service implementation deletes all or some portion of the

ns

ful
bCt
is

ful
pCt

because one or more resources can not be accessed. No resources are deleted gnd

ed
ST

ntent item that contalns one or more upnp: bookmarkID propertles is destroyed the

a

ContentDirectory service MUST find all associated bookmark items and MUST also delete
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.%.10.4 Errors

Table 2-28 — Error Codes for DestroyObject()

brrorCode errorDescription Description
4(00-499 TBD See UPnP Device Architecture subclause on Control.
500-599 TBD See UPnP Device Architecture subclause on Cantrol.
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 ObjectI® argument is set to “1".
713 Restricted parent DestroyObject() failed because'the @restricted property of the
object parent object of the objectrspecified by the ObjectID argument is set
to “1”.
714 No such resource DestroyObject() failed because the resource referenced by the
object specified by the ObjectID argument cannot be identified.
715 Source resource DestroyObjeci() failed because the resource referenced by the
access denied object specified by the ObjectID argument cannot be accessed.

2.%.11 UpdateObject()

Thiis action adds, deletes, or modifies object metadata. The object to be updated is specified
by|the ObjectlD argument. The CurrentTagValue argument identifies the set of existing object
properties (and their valués) that are to be updated. Each independent property]|is
represented by a single enhtry in the CSV list contained in the CurrentTagValue argument. The
ue
and NewTagValue ,drguments 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
coptents of thecorfesponding entry of the NewTagValue argument. For example, the propgrty
idgntified in the 5" entry of the CurrentTagValue argument is updated based on the contepts
of [the 5™ entry of the NewTagValue argument. Each entry of the CurrentTagValue gnd
NgwTag\Valie arguments is either empty (i.e. contains no data) or contains a DIDL-Lite XML
fragmeny that represents the complete XML representation of an independent property.

Within the CurrentTagValue argument, each XML fragment MUST contain a complete, exact
copy of the XML representation of an existing independent property of the object (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 independent property
name of the corresponding CurrentTagValue entry. The UpdateObject() action MUST not be
used to replace one property by a different property. However, this can be accomplished by
firgT_defeting the old property and then adding the new one. Bolh operatons may |be
actomplished with a single invocation of the UpdateObject() action.

Anl empty entry in the NewTagValue argument indicates that the property identified by the
cofresponding entry of the CurrentTagValue argument MUST be deleted from“the objgct.
Similarly, an empty entry in the CurrentTagValue argument indicates that thepréperty (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 wolld
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 ContentDireetory service MAY delete the corresponding
regsource when it detects, with absolute certainty, that there are no other references to that
regource anywhere in the ContentDirectory service. Additionally, when one or more jJes
properties are to be added, the procedure described in subclause 2.5.9.1, “res Propdrty
Crpation” MUST be followed.

Wihen multiple updates are specified (in other words, when he
CdrrentTagValue/NewTagValué. arguments each have more than one entry) the request
MUST be performed as an atemic operation. Specifically, all modifications to the object MUBT
be| made before any change is visible to an external observer. The action either succeqds
entirely (except for ignoring 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
nejer occur. An imptementation MAY silently ignore an attempt to add properties that are pot
supported. HoweVer, if no change to the object results, an error MUST be returned. Wheneyer
the action ig)successful, the object has experienced an Object Modification as defined|in
supclause(2y2.5, “Object Modification”.

2.%.11.'1 Reference Items

For reference items, some properties are inherited from the referenced item identified via the
@reflD property. (See subclause 2.2.21, “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 an inherited property has been modified (as described above), all subsequent
modifications of that property affect the local replacement value (i.e. the value stored

exclusively within the context of the reference item) and do not affect the original inherifed
value stored within the context of the referenced item. In other words, the origipal
inherited property value from the referenced item remains hidden.

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

Re-establishing Inheritance of a Property: When dealing with~aJreference 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 del¢te
syntax is used to re-establish the hidden inherited property within the context of L]he

reference item. In this case, the contents of the CurrentTagValue argument MUST inclyde
the complete XML representation of the hidden inheritédyproperty from the context of {he
referenced item. Upon successful completion of the dction, the inherited property will orjce
again appear within the context of the reference item. Note: To re-establish an inherifed
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 subsequent delete operation as described above]

Table 2-29 —ZUpdate examples

Operation CurrentTagValue NewTagValue Notes
Chgange 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 1990-01401
</dc:date>
Insert a upnp:genre | (Empty entry) <upnp:genre>

pro

Swing
</upnp:genre>

perty

Insprt a second
vallie to the multi-
vallie upnp:genre
projperty,
(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-
value upnp:genre
property

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

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

Assuming the “Swing”
genre already exists, this
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.

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

inherited property,
forlexample,
uprnp:artist.

Somebody
</upnp:artist>

Somebody else
</upnp:artist>

UpdateObject() action
invocation, a Brewse()
action on thisixeference
item will return the
upnp:artist.property
stored imthe referenced
items‘\Following 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,
forlexample, the
uprpp: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.

Retestablishing
inheritance«from
the|referenced
item, forexample,

the|l upap:artist

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

(Empty entry)

Prior to this

UpdateObject() action
invocation, a Browse()

action on this reference
item will not return an

propetty frotm

above.

Note: This Is the current
value from the referenced
item.

HERDErHSt Property
because it has been
deleted from the
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

OblectID IN A ARG _TYPE ObjectID
CufrentTagValue IN A ARG _TYPE TagValuelList
NewTagValue IN A ARG _TYPE TagValuehist
2.5.11.3 Dependency on State
Ngne.
2.%.11.4 Effect on State

Thiis action changes the metadata of the specified object) It also updates the SystemUpdatg
stgte variable. Also, various properties of the parent container of the modified object
ContainerUpdateiDValue

mqdified, such

as its

indicator.

1D

CdntainerUpdatelDs state variable, if supported,.is'updated as well.

Consequently,

2.5.11.5 Errors
Table 2-31 — Ekror Codes for UpdateObject()
efrorCode 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 UpdateObject() failed because the specified ObjectID is invalid.
703 Invalid UpdateObject() failed because one or more entries listed in the
currentTagValue CurrentTagValue argument do not match the current state of the
ContentDirectory service. The specified data is likely out of date.
70 Invalid UpdateObject() failed because one or more entries listed in the
newTagValue NewTagValue argument has an unsupported or invalid property
value..
70 Reguiredtag UpdateQbiact() failed because the request included areguestto
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.

re
he
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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()

Th

is 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 NewParentID input argument

an
Ne
co
oth
of

re
Cd
ch
thi
im
of

Cd

buJ all other object IDs MUST remain unchanged by the move operation. If a moved objecl is

d the action returns the object ID of the moved object after the move has completed in_the
wObjectlD output argument. The MoveObject() action may be invoked to move either
Ntainers or items. A container move action is a hierarchical move. If a container contalns

er objects, all contained objects must be moved along with the parent object. Therobject|ID
the moved object or any of its descendent children MAY be changed by the move operat{on

erenced by other objects, all references to the moved object must remain\Wwalid after tfhe
ntentDirectory service has completed the move operation. While implementers MAY
bose to provide an implementation which changes the object ID of the-objects being moved,
5 requirement may create a significant database problem for ContentDirectory serv|ce
blementations with many entries. If a MoveObject() implementation,changes the object |
moving objects, it MUST also send SystemUpdatelD events’ and, if it supports the
ntainerUpdatelDs state variable, it MUST send ContainerUpdatelDs events indicating

wh
ob

If

po
ac
ob
Mg

Th
se

Br

ich containers have changed. The ContainerUpdatelDs_state variable MUST contain the
ect IDs of the old parent container and the new parent cobtainer.

he NewObjectlD output argument is identical to‘the ObjectlD input argument, a confrol
nt can conclude that no object IDs changed~during the execution of the MoveObjegt
ion. That is, it is illegal, during a container move, to change the object ID of any contained
ect without also changing the object ID of‘the container that the action specified in

veObject() action.

e entire requested move MUST complete or it MUST fail and leave the ContentDirectpry
rvice hierarchy unchanged.

bwse() and Search() actions. depend upon the presence of a coherent ContentDirectpry

se
Mg
for
reg

r'vice hierarchy. If a Browsé() or Search() action is invoked by a control point while the
veObject() action is exeguting, the ContentDirectory service implementation is responsiple
coordinating ContentDirectory service operations so that control points receive coherg¢nt
ults.

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

e |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 @restricled

PTOpeTy Setto true), the action must fait withr 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
NewObjectID ouT A_ARG_TYPE ObjectID
2.5422—Dependenrcy-on-State

Ndne.

2.%.12.3 Effect on State

soprce and destination parent containers of the moved object are modified, such as their
@¢hildCount properties and ContainerUpdatelDValue indicators.-'Consequently, the
CdntainerUpdatelDs state variable, if supported, is updated as well.

Thlis action updates the SystemUpdatelD state variable. Also, various properties of both 1he

2.%.12.4 Errors

Table 2-33 — Error Codes for Mo¥e©bject()

Erfor Code Error Description Description
400-499 TBD See UPnP Device Architecture subclause on Control.
500-599 TBD See UPnP Device Atchitecture subclause on Control.
600-699 TBD See UPnP Device ‘Architecture subclause on Control.
70] No such object The object identified by ObjectID does not exist.
71 No such container The container identified by NewParentID does not exist.
711 Restricted object Cannot'move the object because the object’'s @restricted property
is,setto “1".
719 Restricted parent MoveObject() failed because the @restricted property of the
object destination parent container is set to “1”.
72] Restricted source MoveObject() failed because the @restricted property of the source
parent object parent container of the object to move is set to “1".
723 Incompatibte 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 Wegal destination MoveObject() failed because the specified move would create an
illegal configuration.

2.%.13( ymportResource()

Tk\ c actinn trancfarc o fila fram an aviarn
|

al cattrea cnacifind hy tha Soaniven
S—CtHo AR eSS e oH—a—Exterar—S0ut He—6urce

Hree—spectted-by-th URlargtment! to
a local destination in the ContentDirectory service, specified by the DestinationURI argument.
The control point invokes the ImportResource() action with the SourceURI argument set to 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
SolirceURI IN A ARG TYPE URI
DestinationURI IN A ARG TYPE URI
TrgnsferlD ouT A ARG _TYPE TransferID
2.%.13.2 Dependency on State
Ndgne.

2.%.13.3 Effect on State

Thiis action updates the SystemUpdatelD state variable\ Also, various properties of the objgct
ar¢ modified, such as its upnp:objectUpdatelD and~fes@updateCount properties. When the
filg transfer is started, the TransferID value returned’by the ImportResource() action is added
intp the TransferIDs state variable. When the file transfer is finished, the TransferID valug is
removed from the TransferIDs state variable.

2.%.13.4 Errors

Table 2-35 —\Error Codes for ImportResource()

efrorCode 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 slch source ImportResource() failed because the source resource specified by
resource the SourceURI argument cannot be identified.

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

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

the SourceURI argument refuses to perform another file transfer.

718 NO such destination | ImportResource() falled because the destination resource speciied
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 ouT A _ARG_TYPE TransferlD
2.5.14.2 Dependency on State
Ngne.
2.%.14.3 Effect on State
When the file transfer is started, the TransferlD returned by ExportResource(Y*is added into
the TransferlDs state variable. When the file transfer is finished, TransferiD’is removed frpm
the TransferlDs state variable.
2.%.14.4 Errors
Table 2-37 — Error Codes for ExportResource()
efrorCode errorDescription Description
400-499 TBD See UPnP Device Architecture.subclause on Control.
500-599 TBD See UPnP Device Archifecture subclause on Control.
600-699 TBD See UPnP Device Architecture subclause on Control.
714 No such source ExportResource()failed because the source resource specified by
resource the SourceURICargument cannot be identified.
719 Source resource ExportResource() failed because the source resource specified by
access denied the SourceURI argument cannot be accessed.
714 Transfer busy ExpetiResource() failed because the source resource specified by
theySourceURI argument refuses to perform another file transfer.
714 No such destination-N~ExportResource() failed because the destination resource specified
resource by the DestinationURI argument cannot be identified.
71 Destination ExportResource() failed because the destination resource specified
resource acgess by the DestinationURI argument cannot be accessed.
denied
2.%.15 DeleteResource()
Thiis action-uses the specified ResourceURI to locate all of the res properties whose value

equals thé-value specified in the ResourceURI input argument in the ContentDirect
sefvice, and then delete those res properties and all of their associated res@xxx propert
1es

Dry
es

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, indicating that the

identified by ResourceURI was found and deleted.

resource

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
RefourceURT ™ A ARG TYPE URI
2.%.15.2 Dependency on State
Ngne.
2.%.15.3 Effect on State
This action changes the metadata of the affected objects. It also updates-the SystemUpdatgID
stgte variable. Also, various properties of the parent containers of the affected objects are
mqdified, such as their ContainerUpdatelDValue indicators. Consequently, he
CdntainerUpdatelDs state variable, if supported, is updated as wel.
2.%.15.4 Errors
Table 2-39 — Error Codes forReleteResource()
effrorCode errorDescription Description
400-499 TBD See UPnP Device“Architecture subclause on Control.
500-599 TBD See UPnP Deviee 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.
719 Source resource DeleteResource() failed because the resource specified by
access denied ResourceURI argument cannot be accessed.

2.%.16 StopTransferResource()
Thiis action stops-‘the file transfer initiated by the ImportResource() or ExportResourck()

ac

ion. The file transfer, identified by the TransferID argument, is halted immediately.

2.%.16.1 _(Arguments
Table 2-40 — Arguments for StopTransferResource()
Argument Direction Related State Variable
TransferlD IN A ARG _TYPE TransferID

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 TBD See UPnP Device Architecture subclause on Control.
717 No such file StopT_ransferResource() failed because the file tra_msfer task
uarsrer SspecClied Dy e 11dlsiertty arguriernt does TIol eXIst.

2.%.17 GetTransferProgress()

Thiis action is used to query the progress of the file transfer initiated by the ImparfResourck()

or|the ExportResource() action. Progress of the file transfer, specified by TransferiD, will

be
ile

transfer. It can be either “IN_PROGRESS”, “STOPPED”, “ERROR”", or “GOMPLETED". The
TransferLength argument specifies the length in bytes that has been transferred so far. Tlhe

re;]:;rned in the response. The TransferStatus argument indicates the stattis of the

TransferTotal argument specifies the total length of the file in bytesCthat is expected to
transferred. If the ContentDirectory serivce cannot determine (the total length,
T

he
nsferTotal argument MUST be set to zero. If the file transfer is started, the statuslis
chpnged to “IN_PROGRESS". If the file transfer is finished, thévStatus is changed to eit

be

er

“SIFOPPED”, “ERROR", or “COMPLETED” depending on the result of the file transfer. The
CgntentDirectory service MUST maintain the status of a file/transfer for at least 30 secor|ds

afETr the file transfer has finished allowing a control -point to query the result of the
transfer.

2.%.17.1 Arguments

Table 2-42 — Argumentsfor GetTransferProgress()

Argument Direction Related State Variable
TransferlD \} A ARG _TYPE TransferlD
TransferStatus ouT A _ARG_TYPE TransferStatus
TrgnsferLength ouT A ARG _TYPE TransferLength
TransferTotal ouT A ARG _TYPE TransferTotal
2.%.17.2 Dependefey on State
Ngne.

2.%.17.3 (Effect on State

Ndne.

ile

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 subclause 2.2, “Key Concepts” for detailed information about reference items.

2.%.18.1 Arguments

Table 2-44 — Arguments for CreateReference()

Argument Direction Related State Variable
CoptainerlD IN A ARG _TYPE ObjectID
OblectID IN A ARG _TYPE_ObjectID
NeywID ouT A ARG TYPE ObjeetiD

2.%.18.2 Dependency on State

Ndne.

2.%.18.3 Effect on State

Thiis action updates the SystemUpdatelD state variable. Also, various properties of the parg¢nt
container of the created reference item are modified, such as its @childCount property gnd
CdntainerUpdatelDValue indicator. Consequently,” the ContainerUpdatelDs state variable| if
supported, is updated as well.

2.%.18.4 Errors

Table 2-45 — Error Codes for CreateReference()

effrorCode 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.

70] No stch object CreateReference() failed because the specified ObjectlD argument
is invalid.

71 Ne’'such container CreateReference() failed because the ContainerlD argument is
invalid or identifies an object that is not a container.

71 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",

2.5.19 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
FreeFormQuery() action output, the results of the FreeFormQuery() action are not constrained
to be DIDL-Lite or XML compliant. For example, a control point may construct an output result
in e form of a CSV ISt

It s RECOMMENDED that control points construct XQuery requests that limit the maximum
number of data items that may be returned by the FreeFormQuery() action. The"XQuery
language provides robust facilities to implement these types of constraints. (See~example| in
supclause 2.6.13.3, “Retrieving a limited number of photo items” and see also*[XQUERY10]
forl more details).

The search restrictions that constrain the Search() action dey“not apply to the
FrgeFormQuery() action. Any properties defined in the ContentDirectory service that restfict
the behavior of the Search() action, such as the searchable property, are ignored and do pot
restrict the behavior of the FreeFormQuery() action. Instead,vthe search restrictions that
copstrain  the FreeFormQuery() action can be ~\retrieved by invoking the
GdtFreeFormQueryCapabilities() action, which returns ,an-FFQCapabilities XML Documeént
that lists the properties and their namespaces that can he‘used in the XQuery request.

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

2.%.19.1 Arguments
Thie following arguments are defined:

e ContainerlD: Unique identifier of the container in which to start the query.| A
ContainerlD value of_zer0 corresponds to the root object of the ContentDirectpry
service. This argument*is used to constrain the scope of the XQuery request tq a
ContentDirectory subtree.

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

e QueryRedquest: specifies an XQuery 1.0 request that is to be applied to the selec{ed
CDS View. The XQuery request contains instructions that will be applied to the input
documeéent (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 QueryReques]".

o, ‘QueryResult: contains the result generated by processing the instructions, specified in

the QueryReguest argument (see subclause 2.3.28, “A ARG TYPE QueryResulf").
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.%.19.3 Effect on State

Ngne.

2.%.19.4 Errors

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

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

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

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

704 Unsupported or The action failed because a specified search criteria is not
invalid search supported or is invalid. Thisis likely caused by a reference to an
criteria unsupported property.

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

argument is invalid\or identifies an object that is not a container.

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

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

724 Invalid Query The FreeFormQuery() request failed because the XQuery XML
Request decument 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]

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

2.%.20 GetFreeFormQueryCapabilities()

Thiis action~provides a list of property names and their associated namespaces that can |be

uspd in an.XQuery request on this ContentDirectory service implementation.

If p\ContentDirectory service implementation supports the GetFreeFormQueryCapabilitiejs()

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.%.20.4 Errors

Table 2-49 — Error Codes for GetFreeFormQueryCapabilities()

efrorCode errorDescription Description
400-499 TBD See UPnP Device Architecture subclause on Control.
500-599 TBD See UPnP Device Architecture subclause on Cantral.
600-699 TBD See UPnP Device Architecture subclause on Control.
2.%.21 Non-Standard Actions Implemented by a UPnP Vendaor,

Tol| facilitate certification, non-standard actions implemented-by a UPnP vendor MUST

be

inqluded in the device's service template. The UPnP “Device Architecture lists naming
requirements for non-standard actions (cfr. subclause on Description).

2.%.22 Common Error Codes

Thie following table lists error codes common&toactions for this service type. If a given act

results in multiple errors, the most specific &rror MUST be returned.

Table 2-50~— Common Error Codes

on

efrorCode 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 The action failed because a specified object is invalid.

703 Invalid The action failed because a specified tag/value pair does not match
CurrentTagValue the current state of the ContentDirectory service.

704 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.

719 Source resource The action failed because a specified source resource is busy.
access denied

714 Transfer busy The action failed because a specified resource refuses to perform

another file transfer.

7117 No such file The action failed because a specified file transfer task does not
transfer exist.

71 No such destination | The action failed because a specified destination reseurce cannot
resource be identified.

714 Destination The action failed because a specified destination resource is busy.
resource access
denied

72 Cannot process the | The action failed because the ContentDirectory service was unable
request to complete the necessary computations in the time allotted.

721 Restricted source The action failed because the@vestricted property of the source
parent object parent container of the objéct t0 move is set to true.

723 Incompatible parent | The action failed because the class of the object to move is not
class compatible with the upfp:createClass property of the destination

parent container.

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

724 Unsupported or The request\failed because the value specified in the CDSView
invalid CDS View argument.is not supported or is invalid.

724 Invalid Query The_request failed because the XQuery XML document specified in
Request the,QueryRequest argument is invalid.

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

Ndte 1: The errorDescription field returned by an action does not necessarily contain hum

reqdable text (for example, as indicated in the second column of the Error Code tables.

mgy contain machifne-readable information that provides more detailed information about
erfor. It is therefere not advisable for a control point to blindly display the errorDescriptjon
field content$)to the user.

Ndte 27 .800-899 Error Codes are not permitted for standard actions. See UPnP Devjce

Architecture subclause on Control for more details.

2.6 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
object is deleted, the value of that object’'s @id property cannot be assigned to another,
object. Otherwise, control points might mistakenly conclude that the second object is the
objectthat—was deteted—which,of course;—it—snot—However,—ifamobjects—deteted—then
supsequently restored, then the original value of that object’'s @id property can again.|be
aspigned to the restored object — thus preserving the object’s original identity. Conseggquently,
coptrol points that detect an @id property value that have been seen before.cam safgly
copclude that this object is the same object as before but perhaps with some updafed
property values. See subclause 2.2.3, “Object Identity” and subclause 1272.4, “Object
Lifetime"for more details.

If for any reason, an implementation needs to change the value of an ebject’'s @id property ffor
an| object for which it is tracking changes (i.e. an object with the’ upnp:objectUpdatelD|or
uphp:containerUpdatelD properties), it has the option of treating thejaction as a change to ’]:e

@id property value and calling the necessary Service Resgl” Procedure as defined|in
supclause 2.3.7, “ServiceResetToken” and subclause 2.3.7.1) “Service Reset Procedure”.
Alternatively, the implementation can treat the change as.a’separate object deletion foIIov1ed

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
CdntentDirectory specification, for example, generating events (when on-line), updat|ng
vafious state variables and/or properties includiig*the parent container's @childCount gnd
uphp:totalDeletedChildCount properties, if present. See subclause 2.3.8, “LastChange” state
vafiable for more details.

Although many devices do not explicitly store the value of each object’'s @id propeity,
préserving the identity of each object;is 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 file(system pathname of the content that the object represents.
Unless the content file is moved, its pathname is both unique and persistent, which, in tufn,
yiglds an object identity that\s' also unique and persistent. Additionally, in order to generatg a
unjque object identity even when the filename and/or the file system’s unique identifier| is
refised (i.e. assigned to a different content file), the implementation may be able to genergte
both persistent and-fully unique object IDs by appending the @id property value with the filg’s
time of creation” which is stored by most file systems. For non file system-baded
implementations, it is possible to generate unique IDs by maintaining and persisting a counfer
of [the items¢that have been exposed by the ContentDirectory service. When a new objec{ is
created, the)value of the counter is assigned to the @id property of the new object and the
copnter.issincremented. Since the @id property is a string, the counter can be stored as a et
of characters representing the decimal or hexadecimal digits of the counter and the incremgnt
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”
e 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"

¢ Name="Brand New Day - Sting.musicalbum”

2.6

Th
hie

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 - 12/24/2001.jpg", Size="22000"

Size="10000"
e Name="Album Art”
e Name="Brand New Day.albumart’,Size="20000"
e Name="Singles Soundtrack.albumart”,Size=*20000"

4 Browsing

e Name=“Christmas Tree loaded with~" presents - 12/25/2001.jp

e Browse() action is designed toallow the control point to navigate the native cont
rarchy exposed by the ContentDirectory service. This hierarchy could map onto an expl

BNt
cit

physical hierarchy or a logical “one. In addition, the Browse() action enables the follow|ng

fea

itures while navigating the dierarchy:

retrieved.

from thescontainer class can be retrieved.

the number (and the starting offset) of objects returned in the result.

e Metadata only browsing. The metadata associated with a particular object can
e Children object browsing. The direct children of an object whose class is deri\

e Incrémental navigation that is: the full hierarchy is never returned in one action sin
this_is likely to flood the resources available to the control point (memory, netw
bandwidth, etc.). Also within a particular hierarchy level, the control point can rest

be

ed

ce
Drk
ict

e Sorfting. The result can be requested In a particular sort order. The avallable 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 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()

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

2.6.4.2 Browsing the Root Level Metadata

Thie control point needs to retrieve the root level metadata for the ContentDirectory/service| It
dogs this via the following Browse() action:

Reguest:
Brpwse(*'0", "BrowseMetadata', "*'", 0, 0, ")

Regponse:
Browse ("'
<?xml version="1.0" encoding="UTF-8"?>
<DJDL-Lite
xinIns:dc="http://purl_.org/dc/elements/1.1/"
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/™
xinIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/""
xinIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"’
xgi:schemaLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www_upnp.org/schemas/av/didl-1ite._xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www_upnp.org/schemas/av/upnp’ixsd”>
<container i1d="0" parentlD="-1" childCount=""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 . ihcludeDerived="0">
object.contaiher.album.musicAlbum
</upnp:searchClass>
<upnp:searchClass includeDerived="0">
object.container.album.photoAlbum
</upnp:searnchClass>
<upnp:searchClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp:searchClass>
<upnp:searchClass includeDerived="0">
object.item.imageltem.photo
</upnp:searchClass>
<||pnp'cnnrr‘h("lncc name="Vendor Album Art"
includeDerived="1">
object.item. imageltem.photo.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, ')

Response:

Browse ("'

<7 III: VA | Q;UII:'ll-C'l CIIUUd;IIH:l.UTr 8"’?
<DJDL-Lite

xmIns:dc="http://purl_org/dc/elements/1.1/"
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xinIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/*
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xgi: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 id="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=""0">
object.container.album.musicAlbum
</upnp:createClass>
</container>
<container i1d="2" parentlD="0<childCount="2" restricted="0">
<dc:title>My Photos</dc:t¥tle>
<upnp:class>object.container.storageFolder</upnp:class>
<upnp:storageUsed>77000</upnp:storageUsed>
<upnp:writeStatus>WRITABLE</upnp:writeStatus>
<upnp:searchClass jancludeDerived="0">
object.container _album.photoAlbum
</upnp:searchClass>
<upnp:searchClass includeDerived="0">
object_jitem.imageltem.photo
</upnp:SearchClass>
<upnp:createClass includeDerived="0">
object.container.album.photoAlbum
</upnp:createClass>

</conmtainer>
<container id="30" parentlD="0" childCount="2" restricted="0">
de-—t3+1 Al Attt -4+ 1

<upnp:class>object.container.storageFolder</upnp:class>
<upnp:storageUsed>40000</upnp:storageUsed>
<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(t™

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

<DJDL-Lite
xmIns:dc="http://purl_org/dc/elements/1.1/"
xinIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xinIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/"
X
X

hIns:xsi="http://www._w3.0rg/2001/XMLSchema-instance"
51 -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="4" parentID="1" childCount="3" restricted="0">
<dc:title>Brand New Day</dc:title>
<dc:creator>Sting</dc:creator>
<upnp:class>object.container.album.musicAlbum</uapnp:class>

object._item.audioltem_musicTrack
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp:createClass>
</container>
<container id="3" parentlD="1" childCount="4" restricted="0">
<dc:title>Singles Soundtrack</dc:title>
<dc:creator>Various Artists</dc:creator>
<upnp:class>object.containe¥.album.musicAlbum</upnp:class>
<upnp:searchClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp:searchClass>
<upnp:createClasssincludeDerived="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

Thie contrel~point needs to retrieve the children of the Singles Soundtrack music album. The
coptrol_point can display 3 items at a time, so it restricts the number of children returned| in
eachResult argument. In addition, it specifies the Result argument to be sorted in ascend|ng

order by the dctitte property- it does this via the fottowing Browset( ] 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)

Refuest:
Brpwse("'3", "BrowseDirectChildren™, "*", 3, 3, Y+dc:title™)

Regponse:
Browse ("'
<?xml version="1.0" encoding="UTF-8"?>
<DJDL-Lite
xinIns:dc="http://purl_.org/dc/elements/1.1/"
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xinIns :upnp=""urn:schemas-upnp-orgzmetadata-1-0/upnp/*
xinIns:xsi="http://www.w3.0rg/20017XMLSchema-instance""
xgi: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="5" paréntiD="3" restricted="0">
<dc:title>Would</dc:title>
<dc:creator>Alice In Chains</dc:creator>
<upnp:class>object. item_audioltem.musicTrack</upnp:class>
<res protocol Info="http-get:*:audio/x-ms-wma:*" size="90000">
http://10.0.0.1/getcontent._asp?id=5
</res>
</rtem>
</DIDL=Lite>", 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>
</PIDL-Lite>", 2, 2, 50)

2.6.5 Searching

Thie Search() action is designed to allow a conirol point to search for objects in the
CgntentDirectory service that match a given’)search criteria (see subclause 2.3.13,
“Al ARG _TYPE SearchCriteria.”). In addition,~;the Search() action supports the following
features:

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

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

e Filtering. The Resuft*data can be filtered to only include a subset of the propert|es
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 the validity of tfhe
resulting DIDL-Lite XML Document. If a non-filterable property is left out of the filter
set, it will 'still be included in the Result argument.

Thie following*examples illustrate the typical Search() request-response interaction between a
coptrol point and a ContentDirectory service. It assumes the content setup specified|in
supclause 2.6.3, “Content Setup for Browsing and Searching”.

c
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When it connects to the ContentDirectory service, the control point determines which
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")

Response:

Search("

<? III: vieT Q;UII:'ll-\J' CIIL’UU;IIH:l.UTr 8"’?
<DJDL-Lite

xmIns:dc="http://purl_org/dc/elements/1.1/"
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xinIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/*
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xgi: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</upnhp:class>
<res protocol Info="http-get:*:audio/x-ms-wma:*C~Si1ze=""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:titde>
<dc:creator>Sting</dc:creator>
<upnp:class>object.item_audioltem musicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/mpeg:*" size="70000"">
http://10.0.0.1/getcontent fasp?id=11
</res>
</item>
<container i1d="4" parentlD=""1" childCount="3" restricted="0"
searchable="1">
<dc:title>Brand New ‘Day</dc:title>
<dc:creator>Sting</de¢:creator>
<upnp:class>object.container.album.musicAlbum</upnp:class>
<upnp:searchClass includeDerived="0">
object.item:audioltem_musicTrack
</upnp:seatchClass>
<upnp:createClass includeDerived="0">
object. item.audioltem.musicTrack
</upnp-createClass>
</container>
</DIDL-k#te>", 3, 4, 10)

Reguest:

Se.\,, LN [ LR P P I T N 1 11 ] [IFA1] oY
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Response:
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)

2.6.5.3 Search for all Photos Taken During the Month of October

S
as
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arcr 10r all pnoto ODjEC[S WHOSE dc.gate 15 1 October and Sort the Result dargumernt
cending order by dc:date. The control point can only display 3 items at a time so it resthi
number requested. The following Search() action is used:

juest:

hrch('0",

bnp:class derivedfrom "object. item.imageltem.photo™ and (dc:date >=\"2001-10-01"'
j dc:date <= ''2001-10-31')", "*", 0, 3, "+dc:date')

Eponse:
hrch (™
kml version="1.0" encoding="UTF-8"?>
IDL-Lite
nIns:dc="http://purl_org/dc/elements/1.1/"
hIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
nIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/%
hIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
51 -schemalocation=""
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite7
http://www_upnp.org/schemas/av/didl-l1ite_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</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" parentiD="12" restricted="0">
<dc:title>Playing~in the pool</dc:title>
<dc:date>2001%10-25</dc:date>
<upnp:class>0bject. item. imageltem.photo</upnp:class>
<res protocel Info=""http-get:*:image/jpeg:*" size="25000"">
http:/7#10.0.0.1/getcontent._asp?id=15
</res>
</item>
DIDL-Lite>", 2, 2, 10)

in
Cts

54 Search for All Objects in the My Photos Folder Containing the Word

christimas

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"?>

<D

IDL-Lite

xmlns: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

Selarch for all objects that are derived from ohjéct.container.album. The following Searc

action is used:

Request:

Search(*'0", "upnp:class derivedfrom“object.container.album™", "*", 0, 4, ")

Regponse:
Search("
<?xml version="1.0" encoding="“UTF-8"?>
<DJDL-Lite
xmIns:dc="http://purl_erg/dc/elements/1.1/"
xmIns=""urn:schemas-upnp~org:metadata-1-0/DIDL-Lite/"
xinIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/*
xmIns:xsi="http: /Lmw.w3.0rg/2001/XMLSchema-instance"
xgi:schemaLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://wimw.upnp.org/schemas/av/didl-lite.xsd
urn:schémas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">
<container id="3" parentlD="1" childCount=""4" restricted="0"
searchable=""1">
<dc:title>Singles Soundtrack</dc:title>

<dc:creator>Varirous 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

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

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

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

Request:
CreateReference(''13", "15%)

Regponse:
CreateReference(''20')

2.6.6.2 Search for All Photos Taken During the Month of October

Sedarch forall photo objects whose dc:date is in October and sort the Result argument| in
astending~order by dc:date. The control point can only display 3 items at a time so it restritts
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""

Xxsi: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="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"1>
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 in the Mexico Trip Album

A teference item is deleted via the DestroyObject{)yaction:

Request:
DestroyObject(''20™)

Regponse:
DestroyObject()

2.6.7 Object Creation

2.6.7.1 Creating a New.Qbject

Thie_CreateObject() action is used to create a new object in the specified container. T
CdntentDirectory service will create an object according to the specified metadata. Additio
mgtadata MAY be‘added by the ContentDirectory service. The action returns ObjectlD 3
mgtadata of the created object. Note that all REQUIRED elements MUST exist in the return

Rgsult argumeént.

2.6.7.2 Example: Creating a New MusicTrack in the Albuml1 (@id = 10)

Inyoke”CreateObject() with the ContainerlD argument set to 10 and the Elements argum

he
hal
nd
ed

b Nt

set 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"?>

<D
X

X
X
X
X

</

2.4

Th
Cd

2.6
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res
ac

IDL-Lite

nIns:dc="http://purl_org/dc/elements/1.1/"
hIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/""
nIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/"*
hIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
51 -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="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>")

.8 Object Resource Binding (Importing a Resource)

ntentDirectory service:

e The ImportResource()action, which uses HTTP GET and the res@ImportUri propert
e HTTP POST, executed by the control point.

8.1 Transfer-Using the ImportResource() Action

ntentDirectoty service and the source that needs to be imported (for exam
tp://server/song.mp3) is external to the ContentDirectory service. (Any resou
ntified-by a URL can be used). If a control point wants to create a new object whdg
ource needs to be imported from an external source, it can first invoke the CreateObjeq

ere are two ContentDirectory service mechanisms defined to import content into the

e destination ‘(for example http://10.0.0.1/cd/import?id=3) is located in the

Dle
ce
se

(0]

—

ien/and then import the file.

After the CreateObject() action, the res property of the newly created object holds the

fol

lowing 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 730ong-mp3 HATTP7I-I

Regponse:
HTTP/1.1 200 OK

Thie control point may monitor the progress of the transfer using the GetTransferProgress()
action:

Request:
GexTransferProgress(''1234')

Regponse:
GexTransferProgress("'IN_PROGRESS"™, 43852, 125327)

Affer the HTTP GET has finished successfully, the control point can query the result of the file

transfer:

Request:
GexTransferProgress(''1234')

Regponse:
GetTransferProgress("'COMPLETED™, 125327, 125327)

nt

If 4 control point has subscribedto events from the ContentDirectory service, the control pd
reg¢eives two events from the J¥ansferlDs state variable during the transfer described above|:

Thie 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 StopTransferResource() action) a second event is generated:

Event:
TransTerlDs=""

After the file transfer has completed successfully, the res property of 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.
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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

Cad

2.4

ntentDirectory service:

e The ExportResource() action.

e HTTP GET executed by the control point (only for resources that have the HTTP G
protocol specified in their res@protocolinfo property).

9.1 Transfer Using the ExportResource() Action

ET

Thie source (for example http://10.0.0.1/cd/content?id=3) isDlocated internal to the
CdgntentDirectory service and the destination (for example
htitp://server/content?i1d=6) is located externally and is identified by a URL.
Fofr example, the res property of a ContentDirectory object contains the following value befgre
the export:
<res protocolInfo="http-get:*:audio/m3u:*">
http://10.0.0.1/cd/content?id=3
</fes>
A [control point invokes the ExportResourcé() action and a TransferlD value (for example
“1235") is returned:
Request:
ExportResource(
"http://10.0.0.1/cd/content?id=3"",""http://server/content?id=6"")
Regponse:
ExportResource(''1235™)
Thie ContentDirectory service initiates the HTTP POST to the external destination and beg|ns
sending data_from the local source.
Reguest:
POPT content?id=6 HTTP/1.1
Regponse:
HTTPZ7I-I 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)

E)

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:

Th fnlln\nling eventis gnnar:\fnd when the actual transfor starts:
Event:
TransferDs="1235"
When the transfer ends (either successfully or when it fails due to an error or_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 contalns
the source, is unaltered:
<res protocolInfo="http-get:*:audio/m3u:*">
http://10.0.0.1/cd/content?id=3
</fres>
2.6.9.2 Transfer using HTTP GET
Fof any resource that supports the HTTP GEFT protocol as specified in its res@protocollpfo
property, a control point initiates the transféer at the remote source, using HTTP GET. The
regsource is then copied from the ContentDirectory service to the control point.
2.6.10 Playlist Manipulation
2.6.10.1 Playlist File Representation 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 lhe
plgylist object. If a,search were performed for all objects of class object.item.playlist in the
CdntentDirectory service, it would return a Result of the following form:
<?xml version=Y¥1.0" encoding="UTF-8"?>
<DjDL-Lite
xmins:de="http://purl_org/dc/elements/1.1/"
xmIns="uUrn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xinlpass=dpnp=""urn:schemas-upnp-org:metadata-1-0/upnp/*
xms=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="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@protocolinfo property.
Note: the order of the items in the playlist file is defined by the generator of the playlist, but
SHQULD match the order of the items as returned from the Browse() action on that container.

Thie 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"?>
<DJDL-Lite
nIns:dc="http://purl_org/dc/elements/1.1/"
hIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
nIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/"*
hIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
51 :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 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>

X X X X X

object.item.audioltem._musicTrack
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp:createClass>
<res protocolInfo="http-get:*:audio/m3u:*">
http://pc/genm3u?containeriD=""1"
</res>
</container>
</PDIDL-Lite>

e A Browse() of that musicAlbum object’s direct children returns a Result of the follow|ng
form;

<?xml version="1.0" encoding="UTF-8"?>
<D)DL-kite
xmlpssdc="http://purl_org/dc/elements/1.1/"
xmMs=""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="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)

e The control point uses the content of the res property on the musicAlbum coentainer

object in the AVTransport::SetAVTransportURI() action on the MediaRenderer. The
MediaRenderer then issues an HTTP GET on the URri
“http://pc/genm3u?containerID="1"" to retrieve the generated M3Uxresource with
the following content:
http://pc/getcontent?contentID=""2"
htgp://pc/getcontent?contentlD=""3"
2.6.11 Internet Content Representation
A [ContentDirectory service implementation will always reside’ on a UPnP device. However,
vafious URIs present as metadata inside the ContentDirgctory service are allowed to poinf| to
loqations, 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 hosfed
byla UPnP MediaServer device.
In lorder to be compatible with as many renderer (player) devices in the UPnP home netwgrk
as|possible, a MediaServer device MAY becable to perform protocol and/or format conversjon
of |content. Protocol and format information is exposed via the res and res@protocollpfo
properties. MediaServer devices that cah serve content using multiple protocols will generally
haye multiple res properties for asingle object. For example, consider an Internet video
regource using RTSP/RTP/UDP., T0 accomodate MediaRenderer devices that can only play
vig HTTP, a MediaServer could provide protocol translation, and offer the following metadatg:
<item id="InternetStream}* restricted="0">
<dc:title>Some Stream</dc:title>
<upnp:class>
object. itep=Vvideoltem
</upnp:class>
<res protocolInfo=""rtsp-rtp-udp:*:MPV:*">
rtsp_//internet-server/streaml.m2v
</res>
<res protocolInfo="http-get:*:video/mpeg:*">
h€tp://upnp-device/streaml.m2v
</res>
</jtem>

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

urn-schemas-—upnp-org-metadata-1-0/DID| -l ite/

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'>

<li_

The following stateVariableValuePairs XML Document needs to be interpreted as a
sipple string and therefore needs to be properly escaped
>

&It;?xml version="1.0" encoding="UTF-8"?&gt;
&lt;stateVariablevaluePairs
xmIns=""urn:schemas-uphp-org:av:avs"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
Xxsi:schemaLocation=""
urn:schemas=upnp-org:av:avs
http://www.upnp.o6rg/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName=""RelativeTimePosition"&gt;
00:22:01
&ltyStateVariable&gt;
&IE;=- More state variable value pairs can
be.inserted here --&gt;
&its7/stateVariableValuePairsé&gt;

<1t- 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;
&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;

-- End of stateVariablevValuePairs XML Document -->

</upnp:stateVariableCollection>

<upnp:stateVariableCollection serviceName="RenderingControl"
rcslnstanceType="post-mix'">

b following stateVariableValuePairs XML Document needs to be interpretedlas a
hple 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="8harpness"&gt;
21
&lt;/statevVariable&gt;
&lt;1-- More state variableivalue pairs can
be inserted here --&gt;
&lt;/stateVariableValuePairs&gt;

iture is supported by the ContentDirectory service and retrieve the object IDs of all {
pkmark rogt:-containers within the ContentDirectory service. After the control point
fhered state information from the relevant AVTransport and RenderingControl servig

-— End of stateVariableValuePairs*XML Document -->
</upnp:stateVariableColdection>
</item>
DIDL-Lite>
.12.2  Creating and Destroying Bookmarks
e control point.can use the GetFeaturelList() action to determine whether the BOOKMARK

he
as
es
to

ough the-respective GetStateVariables() actions, the control point can then decide where

bo

ate(the bookmark. It can then proceed and create the new bookmark within one of
bosed bookmark subtrees. Alternatively, the control point may decide to create

ContentDirectory data structure. However, the ContentDirectory MUST create a referen
item to that bookmark within one of the exposed bookmark subtrees. The location of that
reference item within the bookmark subtrees is vendor dependent.

he
he
he
ce

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 following paragraph shows an example invocation of the CreateObject() action. When a
bookmark is created, the associated content item must be updated to contain the object ID of
the newly created bookmark in its upnp:bookmarklD property. In this example, “BC_001" is
uspd as the parent conmainer s object 1D.

Reguest:
CreateObject(*'BC_OO1™, ™
<?xml version="1.0" encoding="UTF-8"?>
<DJDL-Lite
xinIns:dc="http://purl.org/dc/elements/1.1/"
xinIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xinIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/*"
xinIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
xgi: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="AVTransportil"
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'>

<i-
The following stateVariableValuePairs XML Document needs to be interpreted as a
sipple string and therefore needs to be properly escaped

——p

&lt;?xml_version="1.0" encoding="UTF-8"?&gt;
&lt;stateVariablevaluePairs
xmips=""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;
00:2Z2-07T

&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'>

<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"
Xsi: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;stateVariable 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="RenderingContarol'"
rcsinstanceType=""post-mix"">

<h}i-
The following stateVariableValuePairs XML Document needs\to be interpreted as a
sipple string and therefore needs to be properly escaped

P>

&lt;?xml version="1_.0" encoding="UTF-8"'7&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;
70
&It;/stateVariable&gt;
&lt;stateVariableyvariableName=""Sharpness"&gt;
21
&It;/statevVariabledgt;
&lt;1-- More’ state variable value pairs can
be inserted here --&gt;
&lt;/stateVariableValuePairsé&gt;

<It+- End of stateVariableValuePairs XML Document -->

</upnp:istateVariableCollection>
</item>
</DIDL-Like>")

Regponse:
CreateObject(''bookmark-763215", "'
<?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
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

sipple string and therefore needs to be properly escaped

—-_—p

&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;
&It;!-- 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"
rcslnstanceType=""pre-mix'>

<l}i-

The following stateVariableValuePairs "XML Document needs to be interpreted as a
sipple string and therefore needs to be properly escaped
P

&lt;?xml version="1*0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
xmlIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi=""h&tp://www.w3.0rg/2001/XMLSchema-instance"’
xsi:schemalLocation="
urn:zsehemas-upnp-org:av:avs
http://www _upnp.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName="Brightness"&gt;
50
&lt;/stateVariable&gt;
&lt;stateVariable variableName="Sharpness"&gt;
33
&lt;/stateVariable&gt;
&lt;!-- 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"">

<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;
&lt;!1-- More state variable value pairs can

<!

</

Th
Th
bo

be inserted here --&gt;
&lt;/stateVariableValuePairsé&gt;

- End of stateVariableValuePairs XML Document -->

</upnp:stateVariableCollection>
</item>
DIDL-Lite>")

e DestroyObject() action destroys the bookmark object specified-by“the ObjectID argume
e ContentDirectory service is REQUIRED to maintain cehsistency; that is, when
pkmark is destroyed, the associated content item’s upnp:bookmarklD property MUST

nt.
a
be

removed. Likewise, when a content item that contains bookmark references is destroyed, t{he

CO

Th

Re
De

Re
De

2.4

Th
se

Th

Re
Br

Re
Br

[responding bookmark items (and their reference items, if-any) MUST also be destroyed.
e following is an example of a DestroyObject() actioh invocation:

uest:

5troyObject("bookmark-763215")

sponse:

stroyObject()

.12.3 Browsing Bookmarks

e bookmark list is obtained by invoking the Browse() action with the BrowseFlag argum

e following is ah gxample where “BC_001" is used as the parent container’s object ID.

uest:
pwse ("'B€-001"", "BrowseDirectChildren™, "*", 0, 2, ")

Eponse:
bwse ("

PNt

to “BrowseDirectChildten”. The GetFeatureList() action MAY be used to find the bookmark
rogt containers in the ContentDirectory service.

<?

kml version="1 0" encoding="UTE-8"?>

<D

IDL-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>
<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

sipple string and therefore needs to be properly escaped

—-_—p

&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;
&It;!— 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"
rcslnstanceType=""pre-mix'>

<l}i-

The following stateVariableValuePairs "XML Document needs to be interpreted as a
sipple string and therefore needs to be properly escaped
P

&lt;?xml version="1*0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
xmlIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi=""h&tp://www.w3.0rg/2001/XMLSchema-instance"’
xsi:schemalLocation="
urn:zsehemas-upnp-org:av: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;!— 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"">

<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;
&lt;!— More state variable value pairs can
be inserted here --&gt;
&lt;/stateVariableValuePairsé&gt;

<It- 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:% "
serviceld="RenderingControl">
uuid:65AD5B9D-557E-4ddb-8EDE-F5A4C5190E57
</upnp:deviceUDN>
<upnp:bookmarkedObjectID>1230131</upnp :bookmarkedObjectiD>
<dc:date>2003-04-18T15:33:44</dc:date>
<upnp:stateVariableCollection serviceName="AVTransport'>

<hiL_

The following stateVariableValuePairsXML Document needs to be interpreted as a
sipple string and therefore needs to be properly escaped
P>

&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"
Xxsi:schemalLocation=""
urn:schemas-upnp-org:av:avs
http://www cupiip.org/schemas/av/avs.xsd"&gt;
&lt;stateVariable variableName=""RelativeTimePosition"&gt;
01:55:22
&It;stateVariable&gt;
&It;!— More state variable value pairs can
be inserted here --&gt;
&lt;/stateVariableValuePairsé&gt;

<1+ \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


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

29341-14-12 © ISO/IEC:2011(E) — 113 —

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;/statevVariableValuePairs&gt;

<I-- End of stateVariablevaluePairs XML Document -->

</upnp:stateVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcsinstanceType="post-mix">

<li_

The following stateVariableValuePairs XML Document needs to be interpreted as a
sipple 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 :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; 11— More state variable value pairs can
be inserted here --&gt;
&lt;/stateVariableValuePairségt;

<It- End of stateVariablevalueRairs XML Document -->

</upnp:stateVariableCollection>
</item>
</PIDL-Lite>", 2, 2, 10)

Ut(lizing filters willreduce the size of the response. Once the user has selected a certgin

bopkmark, anethér Browse() action can be invoked to obtain the rest of the bookmark
information:

Request:
Brpwse(*BC_001","BrowseDirectChildren","@id,@parentld,@restricted,
dcftitle,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)

Thefottowmgexampteshowshowtobrowsethecontaimer metadataof abookmarkcontam
Request:
Brpwse(*'BC_001", "BrowseMetadata'™, "*", 0, 0, ™)
Regponse:
Browse ("'
<?xml version="1.0" encoding="UTF-8"?>
<DJDL-Lite
xinIns:dc="http://purl.org/dc/elements/1.1/"
xinIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xinIns:upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/*"
xinIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
Xxgi :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="BC_001" parentlID="0" restricted="0"
neverPlayable="1">
<dc:title>BookMark Container</dc:title>
<upnp:class>object.container.bookmarkFolder</upnp:class>
</container>
</DIDL-Lite>, 1, 1, 20)
Tol obtain a particular bookmark, the\bookmark id MUST be provided in the ObjectID argum
and the BrowseFlag argument must be set to “BrowseMetadata”. The following is an examp
Request:
Brpwse (*'bookmark-00001't, y*BrowseMetadata™, '*, 0, 0, ")
Regponse:
Browse ("'
<?xml version="1.0" encoding="UTF-8"?>
<DJDL-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/"
xinIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
xgi<schemalocation=""

urn: Qr‘hnmnc_llpnp_nrg metadata-1-0/DIDL -l ite/
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'>
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"'">

<hL_

The following stateVariableValuePairs XML Document-heeds to be interpreted as
sipple string and therefore needs to be properly‘escaped
P>

&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-arg:av: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;/statevVariable&gt;
&It; <~ More state variable value pairs can
be “inserted here --&gt;
& /stateVariableValuePairsé&gt;

<1+- 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>

</PIDL-Lite>, 1, 1, 30)

2.6.13 Processing FreeForm Queries

Thie FEreeFormQuery() action is designed to allow a control point to extract freely, any piece|
information available from the ContentDirectory service. The control point creates an XQu
request that will be executed on a set of ContentDirectory objects organized as indicated
the CDSView. The control point should first invoke the GetFreeFormQueryCapabilitie)

of
Pry
by
S()

action to determine which properties can be used in the XQuery request. Upon completi
the result of the processing is returned to the control point. Note that the control point
solely responsible for the type of information that is returned. The\XQuery request created

DN,
is
by

the control point determines among others, the syntax, the formatting and the sort order of the

refurned information.

following subclauses provide some examples on(the use and syntax of XQuery X

CdntentDirectory hierarchy as outlined in Annex F,

ject.container.album.musicAlbum”. Note that the result is a simple node set of dc:t
values, potentially with duplicates. The result is most likely meaningless in a ContentDirect

ML

it
hls
tle

Dry

sefvice context and is merely provided to illustrate the flexibility and power of the

FregeFormQuery() action. In this example the result is not a valid DIDL-Lite XML Document.

Request:

FreeFormQuery (o™, "o, ™

<afbums
xinIns:didh-lite=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/""
xmIns:upap=""urn:schemas-upnp-org:metadata-1-0/upnp/*
xinIns:de=""http://purl.org/dc/elements/1.1/">

/Idinll_lifn-r-nnf:\inﬂr[nlnnln-r\lncc—"nhjc:\r-f container _album mncir‘AIhnm"]

/dc:title
</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:

FreeFormQuery(0™, "0, ™

<DIDL-Lite

XINS="urn:schemas-upnp-org:metadata-1-07DIDC-Cite7
xinIns:didl-lite=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/""
xinIns:upnp=""'urn:schemas-upnp-org:metadata-1-0/upnp/*
xinIns: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 1'"]
return $object

}

</DIDL-Lite>")

Regponse:
FreeFormQuery (™"
<?xml version="1.0" encoding="UTF-8"?>
<DJDL-Lite
hIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/""
nIns:didl-lite="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
hIns:upnp=""urn:schemas-upnp-org:metadata-1-0Zupnp/"*
hIns: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:titlex
<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/audiq/0-MP3-11.mp3
</res>
</item>
<item id="1-1-1-2" parentlD="1-1-1" restricted="1">
<dc:title>Album 1_Song 2</dc:title>
<upnp:class>object.item_audioltem</upnp:class>
<upnp:album=AFoum 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_audioltemZupnp:-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-MP3-13.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
escaped in order to provide a valid XQuery Stylesheet XML Document to the XQuery

processaor.

Request:

FreeFormQuery (0™, "0, ™

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

<DJDL-Lite

xinIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xinIns:didl-lite=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/""
xinIns :upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/*
xinIns:dc="http://purl.org/dc/elements/1.1/">

{
//7didl-lite:item[upnp:class="object.item. imageltem'"]
[position() > 6 and position() < 12]
}
)
Regponse:

FreeFormQuery ("'

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

<DJDL-Lite

xinIns=""urn:schemas-upnp-org:metadata-1-0/DIDL<Lite/"

xinIns: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/1:17">

<item id="3-1-7" parentlD="3-1" restricted=""1">
<dc:title>Album 1 Photo 7</dc:title>
<upnp:class>object. item. imageltem</upnp:class>
<upnp:album>Album 1</upnp:a¥tbum>
<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>ebject. item. imageltem</upnp:class>
<upnp:album>Album 1</upnp:album>
<res protocgolInfo="http-get:*:image/jpeg:*">

httpiv//10.0.0.1/image/B-JPEG_M-18. jpg

</res>

</item>

<item=1d="3-1-9" parentlD="3-1" restricted="1">
<dc:title>Album 1 Photo 9</dc:title>
<upnp:class>object. item. imageltem</upnp:class>

upllp.a=bun| A:bulll 1 l’upllp-a=buu|
<res protocolInfo="http-get:*:image/jpeg:*">
http://10.0.0.1/image/B-JPEG_M-19. jpg
</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

2.6.14.1 Determining the Supported Foreigh Metadata Types

types that are supported by a ContentDirectory service. As shawn_below, the Features XML
Ddcument returned by the GetFeatureList() action indicates that\this particular implementat on

based on the *“acme. org MD1” and “acme.org_MD2" metadata types. Additionally, this
particular implementation obtains its foreign metadata from the “acme_metadata.org” serv|ce
provider.

Reguest:
GetFeatureList()

Regponse:
GexFeatureList("
<?xml version="1.0" encoding="UTF-8\?>
<Features
xinIns=""urn:schemas-upnp-org:av:avs"
xmIns:xsi="http://www._.w3.0rg/2001/XMLSchema-instance"
xgi:schemalLocation=""
urn:schemas-upnp-org:av:-avs
http://www.upnp.orgZschemas/av/avs.xsd">
<Feature name="FOREIGN_METADATA"™ version="1">
<type id="acme.org_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

Wihenva control point retrieves an object (for example, via the Browse() or Search() actipn)
and 1s 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, ")

Response:

Browse ("'

<?gm—versiomr="t-0“—encodimg="uTF=8"?>

<DJDL-Lite
xinIns:dc="http://purl_.org/dc/elements/1.1/"
xinIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xinIns :upnp=""urn:schemas-upnp-org:metadata-1-0/upnp/*
X
X

hIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
51 -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="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:channe D>
<upnp:channelName>ABC New York</upnp:channelName>
<upnp:scheduledStartTime usage=""SCHEDULED_PROGRAM'>
</upnp:scheduledStartTime>
2006-01-06T23:59:59-8:00
<upnp:scheduledEndTime daylightSaving=""">
2006-01-07T00:29:597-8:00
</upnp:scheduledEndTime>
<upnp:scheduledDuration>P0OD00:30:00</upnp:scheduledDuration>
<upnp:channelGroupName< #d=""DISH"">EchoStar</upnp:channelGroupName>
<upnp:foreignMetadata-type="openepg.org_v1'>
<upnp:fmld>1234567890</upnp: fmld>
<upnp:fmClass></upnp:fmClass>
<upnp:fmProvider>acme.org</upnp:fmProvider>
<upnp:fmBody xmlFlag="1" mimeType=""text/xml">
<upnp fmEmbeddedXML>
<0penEpg
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">
<CorrterrtServicetMapping>
<Channel>13</Channel>
<MinorChannel>0</MinorChannel>
</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>PODTOOH30MOOS</Duration>
<ContentCRID crid="ABC://NightlyNews/6-jan-2006"/>
</Event>
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2.6.15 Monitoring Changes

Thie following scenarios assume that the ContentDirectory service implementation suppo
the Tracking Changes Option and that the value of the ContentDirectory serv

im

defects that the value of the ServiceResetToken state variable ‘has changed, it sho
injalidate 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 serv

im

ar¢ added, modified, or deleted. Control Jpoints that wish to track changes to
CgntentDirectory service implementation can‘use the ContentDirectory service’'s LastChan

341-14-12 © ISO/IEC:2011(E) — 121 —

</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>
</OpenEpg>
</upnp: fmEmbeddedXML>
</upnp : fmBody>

</upnp:foreignMetadata>
</item>
DIDL-Lite>, 1, 1, 20)

blementation’s ServiceResetToken state variable remains constant.”If the control pg

blementation will make available to control points that are on-line when individual obje

rts
ce
int
ild

ce
Cts
a

ge

stgte variable to receive event notifiCations indicating which objects within {the

CdgntentDirectory service hierarchy haveschanged. Once a control point has subscribed

ev

Sta

ob
fol

CdgntentDirectory service implementation when various changes occur.

Exlample Sequence:

bnts (using the normal UPnP event-Subscription mechanism), updates to the LastChan

ects that have been modifiedy since the end of the previous moderation period. T
owing example sequencejillustrates the LastChange events that are generated by

0) Device is installed on the network for the first time.

1) Controlkpoint subscribes to events.

2) Newrcontainer object is created in the Root container.

3) /New object is created in a new container.

4Y Another new object is created in the new container and the first object is deleted fr

to
ge

te variable are evented to the control point. The LastChange state variable will identify the

he
a

themew comntaimer:
5) Moderation period expires.
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 fi
time.

rst
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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">

</ptateEvent>

GENA behavior:
None — No GENA requirements at installation time.

Note: The device’s event moderation timer may be started now. 'However, in this
example, the moderation timer is started some time later.

Ti

me T1: Initial Event Subscription:
A first control point (since power-up) subscribes to ContentDireetory service events.
SystemUpdatelD = 100

LastChange (before XML escaping):

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

<StateEvent

xinIns=""urn:schemas-upnp-org:av:cds-event"
xinIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xgi:schemaLocation=""urn:schemas-upnp-org:avicds-event
http://www.upnp.org/schemas/av/cds-eventrxsd'>
</ptateEvent>

GENA behavior:

Event the initial Notify message for the LastChange state variable. The contents of {he
<StateEvent> elementii§empty since this is the first subscriber.

Note: The device’s'event moderation timer may be started now. However, in this
example, the moderation timer is started some time later.

Time T2: Container cteated in root container:

A new containér)object (@id="Album001”) is created as a child of the root contaiTer
(@id="0"). The LastChange 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)

LastChange (before XML escaping):

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

<?
<S

</

new child object.

SystemUpdatelD = 104 (after the objects are created)

LastChange (before XML escaping):

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

FateEvent

hIns=""urn:schemas-upnp-org:av:cds-event"

hIns:xsi="http://www._w3.0rg/2001/XMLSchema-instance"

51 -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="AlbumO01" updatelD=""104" stUpdate="0"/>

btateEvent>

are left over from time T2.
GENA behavior:
None — The current moderation period<ieeds to expire before the event is sent out.

Note: Since the event moderation period has not yet expired, updatelD values 101-102

Time-T4: One child object created and, ghe object deleted within one moderation peridd:

<?
<S

Another new object (@id = “Song002") is created as a child of the newly created contai
(@id = “Album001”) whose @child€ount property is updated to reflect the presence of
new child object. Within the, same moderation period, the first child object (@id|
“Song001”) is deleted from-the newly created container (@id = “Album001”). T
container’'s @childCount and upnp:totalDeletedChildCount properties are updated again
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):

kml version=!"1+0" encoding="UTF-8"?>

FateEvent

hIns=""urnzSchemas-upnp-org:av:cds-event"
nIns:xsi="http://www_w3.0rg/2001/XMLSchema-instance"
51 -sehemalocation=""urn:schemas-upnp-org:av:cds-event
http://www.upnp.org/schemas/av/cds-event.xsd">

er
he
he
to

<0bjAdd objID="AlbumO01" updatelD="101" objParentld="0"

objClass="object.contarner.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.
me 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
LastChange (before XML escaping):

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

<StatekEvent

xinIns=""urn:schemas-upnp-org:av:cds-event"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xgi:schemaLocation=""urn:schemas-upnp-org:av:cds-event

</ptateEvent>

Ti

<?
<S

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

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="AlbumQ01"
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=I‘0"/>

GENA behavior:
Event a Notify message with the currenf'value of the LastChange state variable. T
sent out too soon. The valueaf LastChange remains unmodified until the n
event occurs.
me T6: Child object created:

“Album001”). The container’'s”@childCount property is updated to reflect the presence
the new child object.

SystemUpdatelD = 110-(after the object is created)

LastChange (befare XML escaping):

kml version="1.0" encoding=""UTF-8"?>
fateEvent
hIns=""urnzschemas-upnp-org:av:cds-event"

51 -schemalocation=""urn:schemas-upnp-org:av:cds-event
http://www.upnp.org/schemas/av/cds-event.xsd">
<0objAdd objID="Song003" updatelD="109" objParentld="Album0O01"

A new object (@id = “SongQ03”) is created as a child of an existing container (@id

he

event moderation timer is re-started to prevent any subsequent event from belng

Xt

of

objClass="object.item.audioltem'" stUpdate="0"/>

<objMod objID="AlbumO01" updatelD=""110" stUpdate="0"/>

</StateEvent>

GENA behavior:
None — The current moderation period needs to expire before the event is sent o

ut.

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

</

Time T8: Event Subscription:

<?
<S

</

2.4

Th
Cad

http://www.upnp.org/schemas/av/cds-event.xsd">

<objAdd objID="Song003" updatelD="109" objParentld="Album001"
objClass="object.item.audioltem" stUpdate="0"/>

Md nhjlﬂ:"Alhllmﬂﬂ1" ||pdnfplﬂ:"11ﬂ" Qfllpdnfp:"ﬂ"/>

btateEvent>

Note: Since the event moderation period has not yet expired, updatelD values109-1
are left over from time T6.

GENA behavior:

None — The moderation period has not yet expired plus there are 'no control poi
subscribed to ContentDirectory events.

Before the moderation period expires, a control point subhscribes to ContentDirect
service events.

SystemUpdatelD = 110

LastChange (before XML escaping):

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

FateEvent

hIns=""urn:schemas-upnp-org:av:cds-event"
hIns:xsi="http://www._w3.0rg/2001/XMLSchema-instance"

51 -schemalocation=""urn:schemas-upnp-org:av:cds-event
http://www.upnp.org/schemas/av/cds<event.xsd" >

<objAdd objID="Song003" updatelD="109" objParentld="Album001"
<objMod objID="Album001" updatelD="110" stUpdate="0"/>
btateEvent>

Note: Since the event;moderation period has not yet expired, updatelD values 109-1
are left over from-time T6.

GENA behavior;
Event the initial Notify message for the current value of the LastChange state variab

15.1.2 _<Monitoring Subtree Updates

ntentDirectory service implementation updates an entire subtree. Control points that w

10

Nts

DIy

10

le.

e following example shows the type of information that a control point can receive whenp a

sh

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 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 ContentDirectory objects that have been modified
since the end of the previous moderation period. Those objects that are part of a subtree

up

date will have an stUpdate attribute value of one (“1").

The following example shows the value of the LastChange state variable when an existing

Su

btree (@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):

<?kmI version="1.0" encoding="UIF-8"7>

<StateEvent

xinIns=""urn:schemas-upnp-org:av:cds-event"
xinIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
Xxgi: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"/>
</ptateEvent>

Note: Since the <stDone> event does not reflect. a change in the ContentDirectpry
service its updatelD attribute value will not be tunique and simply reflects the currgent
value of the SystemUpdatelD state variablewhen the operation finished.

In [this example, control points that receive therabove event message can process the evént
mgssage a number of different ways. However, the following two options are provided to help
illystrate the flexibility that a control point-ffas in choosing an event processing strategy that
bept suites the control point’s internal design and any constraints that may exist when evént
mgssage is received.

e Option 1: A control pointymay process the individual events as if the stUpdajte
attribute was set to “Q” in which case, the control point would simply ignore the
<stDone> event.

e Option 2: A control 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 the-subtree.

2.6.15.2 _Monitoring Changes while off-line

Thie folowing examples show how a control point can detect changes to certain objects that
ocfuf, while a ContentDirectory service implementation or the control point is off-lipe.
Ol‘\/ianIy, these rhangpc can nnly he prnr‘pccpd when both the antpntnirpr‘mry service
implementation and the control point are simultaneously on-line. Although these examples
focus on a control point that disconnects itself from the network, the same algorithms can be
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
ContentDirectory service implementation have gone off-line.

Ngte—Thedetectiomatgorithmsdescribedbetoware oty onmepossitteoptiom—Theremaybe
other algorithms that can be used that provide various efficiencies.

2.6.15.2.1 Detecting Modified Objects

A ¢ontrol point can determine which objects were modified since it last updated.its local objgct
information cache by searching the ContentDirectory service (via the Search() action on the
ropt container) for any object whose upnp:objectUpdatelD property is greatér than the value
of |the ContentDirectory service's SystemUpdatelD state variable thatYwas saved by the
coptrol point at the time that it updated its cached information. Any-0bject that was updaied
sirjce the control point updated its local information cache will have an upnp:objectUpdatgID
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 control>point cannot expect an object to [be
refurned in the above Search() operation if<{that object does not support the
uphp:objectUpdatelD property. The value of the~-SystemUpdatelD state variable may hdve
begen incremented since the last time that the ‘control point updated its local informatjon
cafhe. However, the control point may receive an empty result from the above Searc
action. This implies that the changes that gccurred were on objects that did not expose the
uphp:objectUpdatelD or upnp:containerupdatelD properties.

In [some situations, a control pointiuay only be interested in determining which containg¢rs
haye experienced a container modification. One way of accomplishing this is for the confrol
pojnt to invoke the Search() action as described above. However, the control point can seaifch
fon any container whose upnpicontainerUpdatelD property is greater than the value of the
CdntentDirectory service’'s"SystemUpdatelD state variable that was saved by the control pdint
at the time that it updated its cached information. See subclause 2.5.8, “Search()” for details.

—

Exfample:

e A seakBhCriteria argument value of “objectUpdatelD > 235" will return all objefts
in the. queried CDS subtree that are supporting tracking changes and that were
maodified after the SystemUpdatelD state variable was set to 235.

o, A searchCriteria argument value of “containerUpdatelD > 235" will return all| of
the containers in the queried CDS subtree that are supparting tracking changes and
that have experienced a container modification since the SystemUpdatelD state
variable was set to 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°

roperties were Deteted

A gontrol point can determine which properties, if any, were deleted from an object since the
lagt 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 individal
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 current.set of propertigs.
Thiose properties were deleted.

.6.15.2.2 Detecting Added Objects

A ¢ontrol point can determine which objects were added to the\ContentDirectory service sirce
last time that it updated its local information cache as_follows. The control point follows

and modifications to or additions of objectscthat it is not monitoring. Either of these situatid
il result in an object returned by the "Search() action that does not exist within the
information stored by the control point.sThe control point can then further decide whether i{ is
an| object that it wants to monitor based on certain criteria, such as the object’'s @paren{ID
property value.

=

As| an alternative, a contral.(point can determine which objects were added using a slightly
different procedure. The €ontrol point follows the procedure for detecting modified propert|es
as|described above (subclause 2.6.15.2.1.1, “Determining Which Properties were Modified”).
From those results,~the control point identifies any containers whose @childCount andyor
uphp:totalDeleted€hildCount properties have changed. For each container where the sum| of
the @childCount ‘and upnp:totalDeletedChildCount properties has changed, the control pdint
compares the, current 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 controlpoint is monitoring, that currently exists but does not exist in the control point’'s
logal 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"?>
<sgpd xmIns="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</direstion>

<relatedStateVariable>
SortCapabilities

</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>GetSortEXtensionCapabilities</name>
<argumentlist>
<argaRent>

<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>

<argument>

29341-14-12 © ISO/IEC:2011(E)

<name>ResetToken</name>
<direction>out</direction>
<relatedStateVariable>
ServiceResetToken
</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>Browse</name>
<argumentList>
<argument>

<name>0ObjectlD</name>
<direction>in</direction>
<relatedStateVariable>
A _ARG_TYPE_ObjectlD
</relatedStateVariable>
</argument>

<name>BrowseFlag</name>

<argument> Q
e e O

<direction>in</direction> \\

<relatedStateVariable> gs}
A_ARG_TYPE_BrowseFlag
</relatedStateVariables

</argument> $ ~
<argument> .
<name>Fi lter</name>
<direction>i direction>
<relatedStateVariable>
A ARG E Filter

</relatedstateVariable>
</argument>’

>Startinglndex</name>
rection>in</direction>
relatedStateVariable>

2§§>’ A_ARG_TYPE_Index

</relatedStateVariable>

() </argument>
CF <argment

<argument>
<name>RequestedCount</name>

\Q/ <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>
<direction>out</direction>

<relatedStateVariable>
A ARG _TYPE_ Count
</relatedStateVariable>

</argument>

<argument>
<name>Update ID</name>

<direction>out</direction>

<relatedStateVariable>
A_ARG_TYPE_UpdatelD

</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>Search</name>

<argumentList>

<argument>
<name>Container D</name>

<direction>in</direction>
<relatedStateVariable>
A_ARG_TYPE ObjectID 3\
</relatedStateVariable>gs}
</argument> Q
<argument> ,§
name>

<name>SearchCriterja
<direction>jg</d%§§§tion>
<relatedStateVakrable>
A_ARG_TYPEnSearchCriteria
</relatedStateVariable>

</argument>.c}7
<argument

<name>F¥lter</name>
<dikection>in</direction>
tedStateVariable>
A ARG TYPE Filter
§§>. /relatedStateVariable>

argument>

Q‘<argument>
s() <name>Startinglndex</name>

<direction>in</direction>

<relatedStatevariable>
A ARG TYPE Index

</relatedStateVariable>

</argument>
<argument>

<name>RequestedCount</name>
<direction>in</direction>
<relatedStateVariable>
A ARG _TYPE_Count
</relatedStateVariable>
</argument>
<argument>
<name>SortCriteria</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE SortCriteria
</relatedStateVariable>

</argument>



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

— 132 — 29341-14-12 © ISO/IEC:2011(E)

<argument>

<name>Result</name>
<direction>out</direction>
<relatedStateVariable>
A _ARG_TYPE_Result
</relatedStateVariable>
</argument>
<argument>
<name>NumberReturned</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE Count

</relatedStateVariable> N

</argument> r\

<argument> Q
<name>TotalMatches</name> (1/

<direction>out</direction> y\q/

<relatedStateVariable> b‘,
A_ARG_TYPE_Count N

</relatedStateVariable> y\'

</argument> X
o

<argument>
<name>Update ID</name> (1/

<direction>out</direction> Q
<relatedStateVariable> Q/
A ARG _TYPE UpdatelD \\
</relatedStateVariable> O
</argument> \%

</argumentList> 6\
</action>

<action> Q<<
<name>CreateObject</name> Q

<argumentList> \\

<argument> S\\)
<name>Containerl D</namq

<direction>in</di reg@ >
<relatedStateVariable

A ARG _TYPE_ObjeetlD
</relatedStateVariable>

</argument> Q)
<argument> X

ts</name>
ion>in</direction>
<retatedStateVariable>

“A ARG _TYPE_Result
/relatedStateVariable>
ment>

<name>0ObjectlID</name>
Q‘ <direction>out</direction>
so <relatedStateVariable>

A_ARG_TYPE ObjectiD

</relatedStateVariable>

\Q/ </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>0ObjectlD</name>
<direction>in</direction>
<relatedStateVariable>

— 133 —

A_ARG_TYPE ObjectlID
</relatedStateVariable>

</argument>
<argument>

<name>CurrentTagValue</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE TagValuelist
</relatedStateVariable>

</argument>

<argument>
<name>NewTagValue</name>

<direction>in</direction>

<relatedStateVariable>
A_ARG_TYPE_TagValuelList

</relatedStateVariable>

</argument>
</argumentList>

<action>
<name>MoveObject</name> \\
<argumentList> gS}

<argument> %)
<name>0ObjectlID</nam

<direction>in</dirgection>
<relatedStateVar %I e>

A ARG_TYPE QbjectlD
</relatedStateyariable>

</argument> \j\;\"

<argument> .
<name>NewParentlD</name>

<directi¥on>in</direction>
<refatedStateVariable>
\\A_ARG_TYPE_ObjectlID
gé;}elatedStateVariable>
gument>
<2~ rgument>
O

</action> <<

<name>NewObjectlID</name>
s <direction>out</direction>

<relatedStateVariable>

Q/ A_ARG_TYPE_ObjectliD
AN </relatedStateVariable>

</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>
</argument>
</argumentList>

</action> N

<action> N
<name>ExportResource</name> Q
<argumentList> q/(l/

<argument>
<name>SourceURI</name> b‘,

<direction>in</direction>

<relatedStateVariable> y\'
A_ARG_TYPE_URI X

</relatedStateVariable> QO.)

</argument> (1/

<argument> Q
<name>DestinationURI</name> \\Q/

<direction>in</direction>
<relatedStateVariable> O
A _ARG_TYPE_URI \%
</relatedStateVariable> 6\
</argument>

<argument> Q
e e O

<name>Transfer ID</name>

<direction>out</directi on:«\\

<relatedStateVariable> S\
A_ARG_TYPE_TransferdD

</ relatedStateVanakQ@»
</argument> $
</argumentList> @
</action> A\

<action>
<name>StopTransferr¥bsou rce</name>

<argumentList>.
<argument E)a

<name> nsfer1D</name>
<dikection>in</direction>
tedStateVariable>
A ARG TYPE TransferlD
~</relatedStatevariable>
@argument>

umentList>

<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> b‘/

<name>TransferTotal</name>
<direction>out</direction> N’
<relatedStateVariable> X
A ARG _TYPE TransferTotal QOD
</relatedStateVariable> (1/

</argument>

</argumentList> Q/Q
</action> O\\

<action> %
<name>CreateReference</name> \

<argumentList> S\
@)

<argument> <<
<name>Container ID</name> Q

<direction>in</direction>

<relatedStateVariable> \\
A_ARG_TYPE ObjectlD s\\)

</relatedStateVariable>

</argument> ,{Q‘J
<argument>
<name>0ObjectlID</ >
<direction>in< ection>

<relatedStatevariable>
A ARG =~ ObjectlID
</related teVariable>
</argumen€\’\ v
<argument>
<nafme>NewlID</name>
ction>out</direction>
C/ latedStateVariable>

. A_ARG_TYPE ObjectlID
2@ </relatedStateVariable>

</argument>

§©/argumentList>

ction>

Q/ ction>
AN <name>FreeFormQuery</name>

<argumentList>

<argument>
<name>Container D</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
</relatedStateVariable>

</argument> N
<argument> N
<name>Update 1D</name> Q
<direction>out</direction> (1/
<relatedStateVariable> ,\q/
A_ARG_TYPE_UpdatelD b‘/
</relatedStateVariable> N
</argument> y\'
</argumentList> (bb‘
%))

</action>

<action> (1/

<name>GetFreeFormQueryCapabilities</name>

<argumentList> \\Qg)

<argument>
<name>FFQCapabi lities</name> %C)
AS

<direction>out</direction>
<relatedStateVariable> 6\

A_ARG_TYPE_FFQCapabilities

</relatedStateVariable>

</argument> QQ
N

</argumentList>
</action> s\\}
Declarations for other actions a@ed by UPnP vendor

(if any) go here \\9
</actionList> $
<serviceStateTable>

<stateVariable sendEventsi\_o">
<name>SearchCapabi ! 'gies</name>
<dataType>string<\,(~ aType>

</stateVariable> .

<stateVariable sengEvents='"no">
<name>SortCapabi l i ties</name>

<dataType>string</dataType>
</stateVar >

<stateVarigble sendEvents='"no">
<name>SortExtensionCapabi lities</name>
< ype>string</dataType>

</ Variable>
< evVariable sendEvents="yes">

C)\‘<name>8ystemUpdate 1D</name>

Q/ <dataType>ui4</dataType>
\V</stateVariabie>

<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>
<dataType>string</dataType>

NS

</stateVariable>

<stateVariable sendEvents='"'no'> N
<name>A ARG TYPE SearchCriteria</name> N
<dataType>string</dataType> ()

</stateVariable> fl/

<stateVariable sendEvents="no"> NSL/
<name>A_ARG_TYPE_BrowseFlag</name> b{
<dataType>string</dataType> N
<allowedValuelList> N’

<allowedValue>BrowseMetadata</al lowedValue>
<alIowedVaIue>BrowseDirectChiIdren</a|lowedVaIue>(é;)
</allowedValuelList>

</stateVariable> (J
<stateVariable sendEvents="no"> Q/
<name>A ARG _TYPE_Filter</name> Q}
<dataType>string</dataType> ()
</stateVariable> 439
<stateVariable sendEvents="no"> <§\
<name>A_ARG_TYPE_SortCriteria</name> <<
<dataType>string</dataType> <:>
</stateVariable> <2

<stateVariable sendEvents="no"> \\
<name>A_ARG_TYPE_ Index</name> QS}
<dataType>ui4</dataType> %)

</stateVariable> N\

<stateVariable sendEvents="noi'>
<name>A_ARG_TYPE_C0untsé§§%e>

<dataTx9e>ui4</dataT¥Q§>
</stateVariable>

<stateVariable sendEvents="no">
<name>A_ARG_TYR§%&pdatelD</name>
<dataTx9e>uiii taType>

</stateVariable>
<stateVariabl& sendEvents="no">

<name> _TYPE_Transfer1D</name>

<data§g ui4</dataType>
</state\ariable>

iable sendEvents='"no'">

e>A ARG_TYPE_TransferStatus</name>
ataType>string</dataType>

(js;<allowedValueList>

<al lowedValue>COMPLETED</al lowedValue>
<allowedValue>ERROR</al lowedValue>

<al lowedValue>IN_PROGRESS</al lowedValue>
<allowedValue>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>



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

— 138 —

<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>
<dataType>string</dataType>

</stateVariable>

29341-14-12 © ISO/IEC:2011(E)

</

NQ

<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>

Bcpd>

Test

semantic tests have been specified for this servjeées
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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.

Al DIDlL-lite

DIPDL-Lite is derived from a subset of DIDL, the Digital Item Declaration Language,.tecently
deyeloped within ISO/MPEG21 [DIDL].

The referenced DIDL-Lite schema [DIDL-LITE-XSD] may be downloaded,from the UPnhP
Fofum website and saved into a local file for use in a validating parser or instance document
edjting tool.

It |s anticipated that few if any, UPnP A/V control points or ContentDirectory services vill
enploy schema-based validation in the implementation of A/, “functionality. The schema
sefves as a reference for the format of DIDL-Lite XML Deeuments and DIDL-Lite XML
Fragments. Any discrepancies between this specification and_the schema MUST be resolJed
in favor of the specification.

Thie schema however, may have a use in testing;and certifying the UPnP A/V standard
compliance of UPnP A/V control points and WJPnP A/V ContentDirectory services (dJee
supclause 4, “Test.”)

Thie DIDL-Lite schema has been constru¢ted using the May 2, 2001 W3C XML Schea
Rgcommendation.

A.PL  UPNnP Elements

Thie referenced schema [URNP-XSD] defines the upnp properties that are implemented |as
XML elements and attributés and used in DIDL-Lite. The schema may be downloaded frpm
the UPnP Forum website-and saved into a local file for use in a validating parser or instar|ce
document-editing toek

A.B Dublins€ore Subset Elements

The referenced schema [DC-XSD] defines the dc namespace tags that are employed |as
depcriptars under DIDL-Lite. They represent a subset of Dublin Core elements.

A.4 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 defin
by the AV Working Committee.

ContentDirectory service object descriptions are serialized into DIDL-Lite XML Documents

ed

in

re§ponse to Browse() and Search() requests. DIDL-Lite XML Documenis are format
actording to the DIDL-Lite schema in [DIDL-LITE-XSD]. The DIDL-Lite schema inglug
elgments from the upnp schema [UPNP-XSD] and a subset of the Dublin Core schema [D
X9D].

Thie tables and clauses below describe each object property that can appear in'Serialized fo
in [a DIDL-Lite XML Document, as well as the XML data type [XML SCHEMA-2] from wh
each property is derived. Properties that are directly based on XML datatypes are listed w
the xsd: prefix.

Ndte: The NS column in the tables contains the namespace prefix of the namespace to wh

(MFVal = YES) or single-valued (M-Val = NO). See subclauge 2.2.20.1, “Multi-valued prope
and subclause 2.2.20.2, “Single-valued property”. The,R/W column indicates whether
property may be modified by a control point using)‘ContentDirectory actions such
ugdateObject(). A property may be marked “R” to.indicate that the property is “read-on
“RIW” to indicate that the property is “read-write*/, or “V” to indicate that the read/wi
chpracteristics of the property are determined by the ContentDirectory serv
implementation.

the property name belongs. The M-Val column indicates whethér'the property is multi—vah.’]‘ed

In the description clauses below, each property is either marked as read-only, read-write,
nof marked indicating that the read/write character is defined by the ContentDirectory serv
implementation.

Thie following table presents an_overview of all ContentDirectory service defined properties.

Table B.1*—= ContentDirectory Service Properties Overview

ed
es
C_

rm
ch
ith

ch

y
he

as
y,,,
ite
ce

or
ce

# Property Name NS Data Type M- R/ Reference
al w

1. @id DIDL-Lite | xsd:string NO R | Subclause B.1.1

2. @parefthD DIDL-Lite | xsd:string NO R Subclause B.1.2

3. @pefD DIDL-Lite | xsd:string NO R | Subclause B.1.3

4. @restricted DIDL-Lite | xsd:boolean NO R Subclause B.1.4

5. @searchable DIDL-Lite | xsd:boolean NO R | Subclause B.1.5

6. @childCount DIDL-Lite | xsd:unsignedInt NO R Subclause B.1.6

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
18. | upnp:writeStatus upnp xsd:string NO R | Subclause B.1.13
19. | res@nrotacolinfa DIDI -Lite | ¥sd'string NO | v | Subclause R211
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.271'3
22| | res@duration DIDL-Lite | xsd:string NO \4 Subclause B.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 \ Suhclause B.2.1.6
25] | res@bitsPerSample DIDL-Lite | xsd:unsignedint NO V _{’Subclause B.2.1.7
26| | res@sampleFrequency DIDL-Lite | xsd:unsignedint NO Vi 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 4 Subclause B.2.1.11
30| | res@tspec DIDL-Lite | xsd:string NO \ Subclause B.2.1.12
31| | res@allowedUse DIDL-Lite | CSV (xsdustring) NO \4 Subclause B.2.1.13
32| | res@validityStart DIDL-Lite | xsd:stfing NO V | Subclause B.2.1.14
33| | res@validityEnd DIDL-Lite | %8d:string NO \4 Subclause B.2.1.15
34| | res@remainingTime DIDL-LitenJ"Xxsd:string NO V | Subclause B.2.1.16
35| | res@usagelnfo DIDLsLite | 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@rolg upnp xsd:string NO V | Subclause B.3.1.1
42| | upnp:actor upnp xsd:string YES | V Subclause B.3.2
43| | upnp:actor@role upnp xsd:string NO V | Subclause B.3.2.1
44| | upnp:author upnp xsd:string YES | V Subclause B.3.3
45| | dpnp:author@role upnp xsd:string NO V | Subclause B.3.3.1
46 Ltorpprodteet HpHD sthstring HES——Stibetatise B34
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 \ Subclause By7.Y
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 | M Subclause B.7.5
69| | dc:date dc xsd:string NQ V | Subclause B.7.6
70| | dc:date@upnp:daylightSaving upnp xsd:string NOQ \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:stringd 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:srsRecordTaskl® upnp xsd:string NO R | Subclause B.7.15
82| | upnp:recordable upnp xsd:boolean NO \4 Subclause B.7.16
83| | upnp:programTite upnp xsd:string NO V | Subclause B.8.1
84| | upnp:serigsTitle upnp xsd:string NO \4 Subclause B.8.2
85 | upnppregramiD upnp xsd:string NO V | Subclause B.8.3
86.| | upnp:programID@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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# Property Name NS Data Type M- R/ Reference
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
10%.[ upnp:price upnp xsd:float YES | R Subclause By9.5
1064.[ 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
1109. upnp:dateTimeRanqe@davliqhtSa upnp xsd:string NQ R | Subclause B.9.8.1
ving
111.| upnp:radioCallSign upnp xsd:string NO V | 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
11%.| upnp:channelName upnp xsdsstring NO \4 Subclause B.11.2
1164.| 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
12(.| upnp:scheduledEndTime upnp xsd:string NO \4 Subclause B.11.4.1
@daylightSaving
121.[ upnp:scheduledDuratien upnp xsd:string NO V | Subclause B.11.5
122.| upnp:signalStrendth upnp xsd:int NO R Subclause B.12.1
123.| upnp:signalLocked upnp xsd:boolean NO R | Subclause B.12.2
124. upnp:tuned upnp xsd:boolean NO R Subclause B.12.3
124.| @neverPlayable DIDL-Lite | xsd:boolean NO V | Subclause B.13.1
12¢.| Mpap: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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Val w
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)1
14Q.| upnp:containerUpdatelD upnp xsd:unsignedIint NO R | Subclause B}15.1
141.[ upnp:objectUpdatelD upnp xsd:unsignedint NO R | Subclause B.15.2
142. upnp:totalDeletedChildCount upnp xsd:unsignedint NO R | Subclause B.15.3
143.| res@updateCount DIDL-Lite | xsd:unsignedint NO R Subclause B.15.4
144.| upnp:foreignMetadata upnp <XML> YES | & + Subclause B.16.1
14%.| upnp:foreignMetadata@type upnp xsd:string NO V | Subclause B.16.1.1
14¢.| upnp:foreignMetadata::fmld upnp xsd:string YES | 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 \ Subclause B.16.1.5
15@Q.| upnp:foreignMetadata::fmBody upnp xsd:bool€an 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::fmBaody upnp xsd:anyURI NO V | Subclause B.16.1.5.5
SfmURI
B.[l Base Properties
Table B.2 — Base Properties Overview
Property Name NS Data Type M-Val Reference
@_i_ DIDL -Lite vcd'ctring m Subclause B 1 1
@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 upnp xsd:string NO Subclause B.1.12.1
upnpecreateClass@includeDerived upAp. xsd:boolean NQ Subclause B 1,122
uprp:writeStatus upnp xsd:string NO Subclause B.1.13
B.LI.1 @id
Ngmespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: INO

Dgscription: The read-only @id property is a REQUIRED property that\MUST providg a

un
se

Fo
up

jJque identity for the object with respect to all of the objects within’the ContentDirectory
rvice.

rall objects that support tracking of changes (i:e{/those that expose the
hp:objectUpdatelD  or upnp:containerUpdatelD  propérties), as long as he

Se¢

rviceResetToken remains constant, the ContentDirectory service MUST ensure the

pe
en
Se
“g

rsistence of these object’'s @id property values. If the ContentDirectory service cannot
sure the persistence of these object’'s @id property values, then it MUST invoke the
rvice Reset Procedure. See subclause 2.3.7, “ServiceResetToken” and subclause 2.3.7.1,
brvice Reset Procedure” for details.

Fo
S

r all objects, regardless of whether they support tracking of changes or not, as long as the
rviceResetToken remains constant, the~ContentDirectory service MUST ensure the objgect

ID
de
Cd
thd
an

Fo

s unigueness; that is: if an object is\created with the same @id property as a previougly
eted object, the service is makingr;the claim that these two objects are the same. If the
ntentDirectory service cannot easure the uniqueness of an object’'s @id property valte,
n it MUST invoke the Service Reset procedure. See subclause 2.3.7, “ServiceResetTokén”
d subclause 2.3.7.1, “Servicé-Reset Procedure” for details.

r all objects that do not’support tracking of changes, as long as the ServiceResetToKen

refnains constant, the_ContentDirectory service is RECOMMENDED to ensure the persisterce

of

these object’'s @id property values. If the ContentDirectory service cannot ensure the

pefsistence of these object’s @id property values, then it SHOULD invoke the Service Reget
Prpcedure. See'\subclause 2.3.7, “ServiceResetToken” and subclause 2.3.7.1, “Service Reget
Prpcedure” for-details.

B.L.2 @parentID

Namespace—bibLtite PrepertyDataTyperxsdistring Muhi—atued—MNO

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: N

Dgscription: The read-only REQUIRED @restricted property indicates whether the objecy is
mqdifiable. If set to “1”, the ability to modify or delete a given object is confined-to t{he
CdntentDirectory service implementation. Therefore, a control point cannot add,| modify|or
delete metadata from a restricted object. Additionally, control points are not,able to agd,
mqdify or delete any children of a restricted container. However, the @restricted property
does not propagate to descendant objects. Note however, that metadata of\a restricted object
may still change due to internal ContentDirectory service implementatiop,manipulations.

If $et to “0”, a control point can modify the object’'s metadata and-add, delete, or modify tfhe
object’s children.

Dgfault Value: N/A — The property is REQUIRED.

B.L.5 @searchable
Ngmespace: DIDL-Lite Property Data Type€: xsd:boolean Multi-Valued: INO

Dgscription: The read-only @searchable property is only applicable to container objeqts.
When “1” (true), the ability to perform;@~Search() action under a container is enabled,
otherwise a Search() action under that ‘container will return no results, even when child
coptainers have their @searchable property set to “1”.

Dgfault Value: “0".

B.L.6 @childCount
Ngmespace: DIDL-Lite Property Data Type: xsd:unsignedint Multi-Valued: NO

Dgscription: The fead-only @childCount property is only applicable to container objects] It
reflects the number of direct children contained in the container object.

Ddfault-Value: None.

B 2 Ade-titln
= | ottt

Namespace: dc Property Data Type: xsd:string Multi-Valued: NO

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

Dgscription: The res property indicates a resource, typically a media file, associated with tfhe
object. If the value of the res property is not present, then the content has not yet been fylly
imported by the ContentDirectory service and is not yet accessible for playback] purposes.
Vallues MUST be properly escaped URIs as described in [RFC 2396].

Ddfault Value: None.

B.L.10 upnp:class
Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: INO

Dgscription: The upnp:class property is a REQUIRED property and it indicates the class| of
the object.

Ddfault Value: N/A — The property is REQUIRED,

B.1.10.1 allowedValuelList for the upnp:class Property

Table B.3 — allowedValuieList for the upnp:class Property

Value R/O Description
“obfject.item” o See Subclause C.2.1
“objject.item.imageltem” [e] See Subclause C.2.1.1
“obfiect.item.imageltem.photo” o See Subclause C.2.1.1.1
“objject.item.audioltem” [e] See Subclause C.2.1.2
“objject.item.audioltem.musicTrack” o See Subclause C.2.1.2.1
“object.item.audioltem.audioBroadcast” [e] See Subclause C.2.1.2.2
“objject.item.audipiem.audioBook” [e] See Subclause C.2.1.2.3
“obfiect.item.\ideoltem” o See Subclause C.2.1.3
“objject.ifemtvideoltem.movie” [e] See Subclause C.2.1.3.1
“objjeeivtem.videoltem.videoBroadcast” (e} See Subclause C.2.1.3.2
“object.item.videoltem.musicVideoClip” o] 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
“object.container.genre.movieGenre” [e] See Subclause C.2.2.4.2
“object.container.channelGroup” 0 See Subclause C.2.2.5
“obfject.container.channelGroup.audioChannelGroup” o See Subclause C.2.2.5.1
“objject.container.channelGroup.videoChannelGroup” [e] See Subclause C.2.2.5.2
“objject.container.epgContainer” o See Subclause C.2.2.6
“objiect.container.storageSystem” [e] See Subclause C.2.2.7
“objject.container.storageVolume” (e} See Subclause C.2.2.8
“obfject.container.storageFolder” o See Subclause C.2:2.9
“objiect.container.bookmarkFolder” [e] See Subclause(C.272.10
Venhdor-defined X
B.1.10.2 upnp:class@name
Ngmespace: upnp Property Data Type: xsd:stfing Multi-Valued: NO

Dgscription: 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
unjque or consistent across content items of the.same class.

Ddfault Value: None.

B.L.11 upnp:searchClass

TT
(0]

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Dgscription: The read-only,upnp:searchClass property is only applicable to container objeqts.
It ¢ontains a class for which the container object can be searched.

If @searchable =/41%/then

e |If nodpnp:searchClass properties are specified, then the Search() action can retdirn
anymatch.

o Af\Upnp:searchClass properties are specified, then the Search() action MUST oply
return matches from the classes specified in the upnp:searchClass properties.

L Upnp.searchciass is OP TIONAL:

e upnp:searchClass is always determined by the ContentDirectory service.

e upnp:searchClass semantics are per container, there is no parent-child relationship,
they only apply to searches started from that container.

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.1L.11.2 upnp:searchClass@includeDerived

Ngmespace: upnp Property Data Type: xsd:boolean Multi-Valued: NO

Dgscription: The read-only upnp:searchClass@includeDerived property is a, REQUIRED
property of the associated upnp:searchClass property and indicates whether the class
specified MUST also include derived classes. When set to “1”, derived classes MUST [be
ingluded. When set to “0”, derived classes MUST be excluded.

Dgfault Value: N/A — The property is REQUIRED when the upnpisearchClass property] is
present.

B.L.12 upnp:createClass

TT
(0]

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Dgscription: The read-only upnp:createClass propérty is only applicable to container objedts.
It gontains 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 gny
class of object under the container.

e |f upnp:createClass properties are specified, then CreateObject() MUST only cregte
classes of objects specified in the upnp:createClass properties.

e upnp:createClass is'\OPTIONAL.

e upnp:createClass .semantics are per container, there is no parent-child relationsh
they only apply-to CreateObject() actions in that container.

pa

elde
e CreateObject() MUST fail since the container can not be modified.

Ddfault 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


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

29341-14-12 © ISO/IEC:2011(E)

— 151 —

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.1.13

upnp:writeStatus

Ngmespace: upnp

Dgscription: The read-only upnp:writeStatus property controls the modifiability -of

Property Data Type: xsd:string

Multi-Valued;

o

he

regsources of a given object. The ability for a control point to change the value of t{he
uphp:writeStatus property is implementation dependent.

Ddfault Value: “UNKNOWN”.

B.L.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’sfesource(s) MAY be deleted and/or
modified,

“PROTECTED” [e] The object’s resource(s) MAY NOT be deleted
and/er modified.

‘NPT 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. Resource Encoding Characteristics Properties

Table B.5 — Resaurce Encoding Characteristics Properties Overview

Property Name NS Data Type M-Val Reference
res DIDL-Lite xsd:anyURI NO Subclause B.2.1
resf@protocolinfo DIDL-Lite xsd:string NO Subclause B.2.1.1
resf@importUsi DIDL-Lite xsd:anyURI NO Subclause B.2.1.2
resj@size DIDL-Lite xsd:unsignedLong NO Subclause B.2.1.3
resl@duration DIDL-Lite xsd:string NO Subclause B.2.1.4
res'cv Totecton DIDC-LCITe X5ATSINg NO Subclause B.2.I.5
res@bitrate DIDL-Lite xsd:unsignedint NO Subclause B.2.1.6
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@recordQuality DIDL-Lite CSV (xsd:string) NO Subclause B.2.1.20
res@ r*l:nlllir’th:n/inr’ DIDL _Lite vcd'cfring m Subclause B2 1 21
B.R.1 res
Sele Subclause B.1.9, “res”.

B.p.1.1 res@protocolinfo

Ngmespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO
Dgscription: 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).
Dgfault Value: N/A — The property is REQUIRED when thees property is present.

B.p.1.2 res@importUri

Ngmespace: DIDL-Lite Property Data Type: xsd:anyURI Multi-Valued: NO
Dgscription: The read-only res@importUri preperty indicates the URI via which the resoufce
cap be imported to the ContentDirectorycservice via the ImportResource() action or HT[TP
PQST. The_res@importUri property identifies a download portal for the associated les
property of a specific target object. Itjs used to create a local copy of the external contgnt.
Affler 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 aslthe one specified in the res@importUri property, depending|on
the ContentDirectory servicé.implementation.

Dgfault Value: None,

B.p.1.3 res@size

NgmespaceDIDL-Lite Property Data Type: xsd:unsignedLong Multi-Valued: NO
Dgscription: The res@size property indicates the size in bytes of the resource. This propegrty

is

h\64+<bit unsigned integer.

Default Value: 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+

IMM:SS[-F+]
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:MM:SS[.FO/F1]

where:
H+: one or more digits to indicate elapsed hours,
MM: exactly 2 digits to indicate minutes (00 to 59),
SS: exactly 2 diqgits to indicate seconds (00 to 59).
F+: any number of digits (including no digits) to indicate fractions of seconds,

Th

Ddfault Value: None.

.P.1.5 res@protection

FO/F1: a fraction, with FO and F1 at least one digit long, and FO < F1.

le string MAY be preceded by a “+” or “-” sign, and the decimal point itself MUST. be omitfed
if there are no fractional second digits.

Ngmespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: INO

Dgscription: The res@protection property contains some identification of a protection syst

us

Ddfault Value: None.

B.p.1.6 res@bitrate

Ngmespace: DIDL-Lite Property*Data Type: xsd:unsignedint Multi-Valued: NO
Dgscription: The res@bitrate property indicates the bitrate in bytes/second of the encoding
of the resource.

Ndte that there exists an{@nconsistency with a res@bitrate property name and its value be|ng
expressed in bytes/sec.

In |case the resource’ has been encoded using variable bitrate (VBR), it is RECOMMENDED
that the res@bitrate value represents the average bitrate, calculated over the entire duratjon

of

Th
to
ac

bd for the resource.

the resource(total number of bytes divided by the total duration of the resource).

e res@bitrate value SHOULD NOT be taken as sufficient from a QoS or other perspect

ualrequired bandwidth.

ve

prepare for the stream; The protocol used and the physical layer headers may increase lhe

Default Value: None.

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

on

e 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

Ngmespace: DIDL-Lite Property Data Type: xsd:unsignedint Multi-Valued: NO
Dgscription: The res@nrAudioChannels property indicates the number of audio,channgls
présent in the audio resource, for example, 1 for mono, 2 for stereo, 6 for Dolby, Surround.
Ddfault Value: None.

B.2.1.10 res@resolution

Ngmespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: INO

Dgscription: The res@resolution property indicates the.XxY resolution, in pixels, of the
regource (typically an imageltem or videoltem). The, string pattern is of the form: “[JO-
91+x[0-9]+" (one or more digits, followed by “x”, followed by one or more digits).

Ddfault Value: None.

B.p.1.11 res@colorDepth

Ngmespace: DIDL-Lite Propefty Data Type: xsd:unsignedint Multi-Valued: NO

Dgscription: The res@colorDepth property indicates the number of bits per pixel used]to
represent the video or image resource.

Ddfault Value: None.

B.L.1.12 res@tspec
Ngmespace: RIDL-Lite Property Data Type: xsd:string Multi-Valued: INO

Dgscriptien: The res@tspec property identifies the content's QoS (quality of servige)
chpracteristics. It has a maximum length of 256 characters. The details about this propeity,
indluding its components and formatting constraints, are defined in the QoS Manager serv|ce
defimmtiomrdocurmeTTt:

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
res@allowedUse property must be assumed to be disallowed. When the res@allowedUse
property is not present, there are no use constraints on the resource.

Thle second quantity corresponds to the number of times the specified use is allowed to'accur.
A yalue of “-1" indicates that there is no limit on the number of times this use may occuy:

It jJs recommended to update this value when the number of allowed uses_echanges. For
expmple, 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.

Ddfault Value: “UNKNOWN”.

B.p.1.14 res@validityStart

Ngmespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: INO

Dgscription: The res@validityStart property definés “the beginning date&time when the
cofresponding uses described in the res@allowedUSsé property become valid. The format| of
the res@validityStart property MUST comply . with the date-time syntax as defined]in
Annex D, “
(nprmative)

EBNF Syntax Definitions”.

The following example value designates May 30, 2004, 1:20pm, as a validity interyal
beEinning value:
“2004-05-30T13:20:00-05:007%

When the res@validityStart property is not present, the beginning of the validity interval is
aspumed to have already started.

Ddfault Value: {The validity interval is assumed to have already started.

B.p.1.15 .\ pes@validityEnd

Ngmespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The res@validityEnd property defines the ending date&time when the
corresponding uses described in the res@allowedUse property become invalid. The format of
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 revoked either when res@remainingTime reaches zero, or when the res@validityEnd time
is reached, whichever occurs first. The format of the res@remainingTime property MUST
compty wWith thre duration SYTTtax as defimed TTT ATTTeX D “
(nprmative)

EBNF Syntax Definitions”.

Example: “P08:03:10” indicates that the resource is available for an additional 8 hours| 3
miputes and 10 seconds.

Ndte: In order to prevent disruptive network overuse, ContentDirectory implementatigns
shpuld be juditious when deciding how frequently to update“this property. If lhe

reg@remainingTime property represents a continuous change,ts-value should be modiffed
wHenever a key milestone is reached. For example, when the _property’s value decreases t¢ a
wHole number of hours remaining. Alternatively, if the res@remainingTime property is used to
track descrete usage intervals such as an hour’'s worth ‘ef“viewing, the property should |be
updated whenever a block of time is subtracted from the-femaining time.

Ddfault Value: None.

B.2.1.17 res@usagelnfo

Ngmespace: DIDL-Lite Property\Data Type: xsd:string Multi-Valued: INO

Dgscription: The res@usagelnfo-'property contains a user-friendly string with additiopal
information about the allowed usé)of the resource, as in the example: "Playing of the moviq is
allbwed in high-definition mode.” One copy is allowed to be made, but only the standard
definition version may be copied".

Ddfault Value: None,

B.p.1.18 res@rightsinfoURI

Ngmespacei/DIDL-Lite Property Data Type: xsd:anyURI Multi-Valued: INO

Dgscription: The res@rightsinfoURI property references an html page and a web dite
aspoejated with the rights vendor for the resource. The referenced page SHOULD assist the
us,rmmmmm i i i .

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
recording. The res@recordQuality property is a CSV list of <type> “:” <recording quality>
pairs. The type and quality in each pair are separated by a colon character (“:"). The type
po£ci0n indicates what kind of value system is used in the recording quality portion., Tlhe

re¢ording quality portion is the actual recording quality value used. When there is more,_tHan
ong pair of colon-separated values in the list, all pairs MUST represent the same quality leyel
in different type systems. For detailed descriptions of the type and quality values,reféer to fhe
properties srs:recordQuality@type and srs:recordQuality, respectively, as defined in the
ScheduledRecording service specification [SRS].

Ddfault Value: None.

B.p.1.21 res@daylightSaving

Ngmespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Dgscription: The res@daylightSaving property indicates“whether the time values used|in
other res-dependent properties, such as the , res@validityStart property and the
reg@validityEnd property, are expressed using as a-reference either Daylight Saving Time|or
StIndard Time. This property is only applicable when the time values in other res-dependent
properties are expressed in local time. Whenever 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.

Ddfault Value: “UNKNOWN?".

B.p.1.21.1 allowedValuelListfor 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 upnp xsd:string NO Subclause B.3.3.1
Mn-nrnrhmnr TTalalal vcd'efring YES Subclause B 3 4
uprjp:director upnp xsd:string YES Subclause B.3.5
dc:publisher dc xsd:string YES Subclause B.3.6
dc:Eontributor dc xsd:string YES Subclause B.8.7
B.B.1 upnp:artist
Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: YES
Dgscription: The upnp:artist property indicates the name of an artjst.
Dgfault Value: None.
B.3.1.1 upnp:artist@role
Namespace: upnp Property Data Typei'xsd:string Multi-Valued: INO
Dgscription: The upnp:artist@role property indicates the role of the artist in the work.
Ddfault Value: None.
B.B.2 upnp:actor
Ngmespace: upnp Rroperty Data Type: xsd:string Multi-Valued: YES
Dgscription: The upnp:actoer property indicates the name of an actor performing in (part of)
the content.
Dgfault Value: None.
B.B.2.1 Gpnp:actor@role
Ngdmespace: upnp Property Data Type: xsd:string Multi-Valued: INO
Deseription—TFheophpacter@rote propertyindicatesthereleof theacterinthe-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

De

De

scription: The upnp:author@role property indicates the role of the author in the work.

fault Value: None.

B.3.4 upnp:producer
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mespace: upnp Property Data Type: xsd:string Multi-Valued:\YES

scription: The upnp:producer property indicates the name of a producer of the content (for

ample, a movie or a CD).

fault Value: None.

B.5 upnp:director

mespace: upnp Property Data Type: xsd:string Multi-Valued: YES

scription: The upnp:director property indicates the name of a director of the content (for

Ample, a movie).

fault Value: None.

B.6 dc:publisher

mespace: dc Property Data Type: xsd:string Multi-Valued: YES

scription: The dc:publisher propertysindicates the name of a publisher of the content. See
http://dublincore.org/documents/dces:

fault Value: None.

B.7 dc:contributor

mespace: dc Property Data Type: xsd:string Multi-Valued: YES

scription:.The dc:contributor property indicates the name of a contributor to the contént

m. It is RECOMMENDED that dc:contributor property includes the name of the primary

ntent 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

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Dgscription: The upnp:genre@id property identifies the genre scheme which defines the set
of hames used in the upnp:genre and upnp:genre@extended property.

Thle format of the upnp:genre@id is:

<ICANN registered domain> “_" <genre_scheme_id>.

Exfample: “epg.com_GenreSetl”

Thie upnp:genre@id property is REQUIRED if the upnp:genre@extended property is specifigd.

Dgfault Value: N/A — This property is REQUIREDWhen the upnp:genre@extended property is
présent.

B.#.1.2 upnp:genre@extended

Ndmespace: upnp Property Data Type: CSV (xsd:string) Multi-Valued: NO

Dgscription: The upnp:genre@extended property MUST be a CSV list of genre names, whjch
arg individually displayable-sirings, representing increasingly precise (sub)genre names. The
lisf MUST be ordered with jthe most general genre first. The first entry in the list MUST |be
eqgpal to the value of the'upnp:genre property.

Exfample: “Sports;Basketball,NBA”

Ddfault Valde:-"None.

B.#.2 upnp:album

Ndmespace: upnp Property Data Tvne: xsd:string Multi-\alued: YF
L Ll L L J J = J —

T
wn

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
up ppartstbiscoaraphy bR AP seary Ry NO StbeladseB-5-2
upnp:lyricsURI upnp xsd:anyURI NO Subclause B.5.3
dc:felation dc xsd:string YES Subclause B.5.4
B.b.1 upnp:albumArtURI
Ndmespace: upnp Property Data Type: xsd:anyURI Multi-Valued: YES
Dgscription: The upnp:albumArtURI property contains a reference toyalbum art. The value
MUST be a properly escaped URI as described in [RFC 2396].
Dgfault Value: None.
B.b.2 upnp:artistDiscographyURI
Ngmespace: upnp Property Data Typeisd:anyURI Multi-Valued: NO
Dgscription: The upnp:artistDiscographyURI property contains a reference to the artigt's
digcography. The value MUST be a properly eseaped URI as described in [RFC 2396].
Ddfault Value: None.
B.p.3 upnp:lyricsURI
Ngmespace: upnp Property Data Type: xsd:anyURI Multi-Valued: NO
Dgscription: The upnp:lyricsURI 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].
Ddfault Value: (None.
B.b.4 dcirelation
Ndmespace: dc Property Data Type: xsd:string Multi-Valued: YES

Description: See http://dublincore.org/documents/dces. The value MUST be a properly
escaped URI as described in [RFC 2396].

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
Dgscription: The read-only upnp:storageTotal property contains the total capacity, in'bytes,
of the storage represented by the container. Value -1 is reserved to indicate that the capagity
is pnknown.

Dgfault Value: None.

B.5.2 upnp:storageUsed

Namespace: upnp Property Data Type: xsd:long Multi-Valued: INO
Dgscription: The read-only upnp:storageUsed property contains the combined space,|in
byles, used by all the objects held in the storage represgnted by the container. Value -1 is
regserved to indicate that the space is unknown.

Dgfault Value: None.

B.p.3 upnp:storageFree

Ngmespace: upnp Property:Data Type: xsd:long Multi-Valued: NO
Dgscription: The read-only upnp:stefageFree property contains the total free capacity,|in
byles, of the storage represented. by the container. Value -1 is reserved to indicate that tfhe
capacity is unknown.

Ddfault Value: None.

B.6.4 upnp:storageMaxPartition

Ngmespace: upnp Property Data Type: xsd:long Multi-Valued: INO
Dgscription: The read-only upnp:storageMaxPartition property contains the largest amount of
sphce, in bytes, available for storing a single resource in the container. Value -1 is reserved
to jndicate 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 allowedValueList for the upnp:storageMedium Property

See Table 2-4, “allowedValuelList 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 Bata—TFype f=vrert Reference
dc:Hescription dc xsd:string NO Subclause B.7.1
uprpp:longDescription upnp xsd:string NO Subclause B.7.2
upfp:icon upnp xsd:anyURI NO Subclause B.%3
uprnp:region upnp xsd:string NO Subclause'B.7.4
dc:fights dc xsd:string YES Subclause B.7.5
dc:Hate dc xsd:string NO Subtlause B.7.6
dc:fdate dc xsd:string NO Subclause B.7.6.1
upnp:daylightSaving
dc:language dc xsd:string YES Subclause B.7.7
upnpp:playbackCount upnp xsd:int NO Subclause B.7.8
uprpp:lastPlaybackTime upnp xsd:string NO Subclause B.7.9
uprpp:lastPlaybackTime upnp xsd:string NO Subclause B.7.9.1
@daylightSaving
uprpp:lastPlaybackPosition upnp xsd:string NO Subclause B.7.10
upnpp:recordedStartDateTime upnp xsd:string NO Subclause B.7.11
uprpp:recordedStartDateTime upnp xXsd:string NO Subclause B.7.11.1
@daylightSaving
uprpp:recordedDuration upnp xsd:string NO Subclause B.7.12
uprpp:recordedDayOfWeek upnp xsd:string NO Subclause B.7.13
upnp:srsRecordSchedulelD upnp. xsd:string NO Subclause B.7.14
uprpp:srsRecordTaskID upnp xsd:string NO Subclause B.7.15
uprnp:recordable upnp xsd:boolean NO Subclause B.7.16
B.Y.1 dc:description
Ngmespace:-de Property Data Type: xsd:string Multi-Valued: NO
Dgscription: The dc:description property contains a brief description of the content item. See
httr://dublincore.org/documents/dces.

Default Value: None.

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.


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

— 164 — 29341-14-12 © ISO/IEC:2011(E)

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 [RFC 2396].

Ddfault Value: None.

B.Y.4 upnp:region
Ndmespace: upnp Property Data Type: xsd:string Multi-Valued: INO

Dgscription: The upnp:region property contains some identification of the"région, associafed
with the source of the object, for example, “US”, “Latin America”, “Seattle”y

Ddfault Value: None.

B.Y.5 upnp:rights

TT
wn

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Dgscription: The upnp:rights property contains sogme" descriptive information about the legal
rights held in or over this resource. (http://dublincere.org/documents/dces)

Ddfault Value: None.

B.Y.6 dc:date

Ngmespace: dc Property Data Type: xsd:string Multi-Valued: INO

Dgscription: 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/decuments/dces.

Exfamples:

e 2004405-14
e 2004-05-14T14:30:05
o, \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
Namespace: dc Property Data Type: xsd:string Multi-Valued: YES

Dgscription: The dc:language property indicates one of the languages used in the content|as
defined by RFC 3066, for example, “en-US”. See http://dublincore.org/documents/dces.

Ddfault Value: None.

B.Y.8 upnp:playbackCount

Ngmespace: upnp Property Data Type: xsd:int Multi-Valued: INO

Dgscription: The read-only upnp:playbackCount property contains)the number of times the
content has been played. The special value -1 means that the ¢entent has been played but
the count is unknown. The criteria for determining whether hg content has been played) is
dejice dependent.

Ddfault Value: None.

B.Y.9 upnp:lastPlaybackTime

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Dgscription: The upnp:lastPlaybackTime property contains the date&ime of the last playbagk.

Thie format of the upnp:lastPlaybackTime property MUST comply with the date-time syniax
as defined in Annex D, “
(nprmative)

EBNF Syntax Definitions™.
Thie criteria for détermining when the content has been played last, is device dependent.
Ddfault Vali€r None.

B.¥.9.1 upnp:lastPlaybackTime@daylightSaving

D 4 Pt T et W | DU
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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

Description: The upnp:lastPlaybackPosition property conbtains the time offset within the
content where the last playback was suspended.

Thie format of the upnp:lastPlaybackPosition property MUST comply with the dukatijon
synptax as defined in Annex D, “
(nprmative)

EBNF Syntax Definitions”.

Thie criteria for determining the time offset in the content where the playback of the contgnt
hap been suspended, is device dependent.

Ddfault Value: None.

B.¥.11 upnp:recordedStartDateTime

Ngmespace: upnp Property Data Typey xsd:string Multi-Valued: NO

Dgscription: The upnp:recordedStartDateTime property contains the date&time when the
re¢ording started.

The format of the upnp:recordedStartDateTime property MUST comply with the date-time
syptax as defined in Annex D, “
(nprmative)

EBNF Syntax Definitions”.
Dgfault Value: None.

B.Y.11.1 upnp:recordedStartDateTime@daylightSaving

Ndmespace: upnp Property Data Type: xsd:string Multi-Valued: INO

Dgscription: The upnp:recordedStartDateTime@dayliqhtSavinq property indicates whether

Whenever the tlme value in the upnp recordedStartDateT|me property is expressed in
absolute time, the upnp:recordedStartDateTime@daylightSaving property MUST not be
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 in Annex D, “
(normative)

EBNF Syntax Definitions”.
Dgfault Value: None.

B.¥.13 upnp:recordedDayOfWeek

Ngdmespace: upnp Property Data Type: xsd:string Multi-Valued: INO

Dgscription: The upnp:recordedDayOfWeek property contains theé day of the week when the
reg¢ording started.

Sarting for this property is based on the order in Table B.12ZAscending: first table entry first.
Ddfault Value: None.

B.Y.13.1 allowedValueList for the upnp:recordedDayOfWeek Property

Table B.12 — allowedValuelList forsthe upnp:recordedDayOfWeek Property

Value R/O Description

“SUN” R
“MON” R
“TYE” R
“WED” R
‘ThuU” R
“ERI” R
“SAT” R
B.¥.14 upip:srsRecordSchedulelD

Ngmespace: 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 an object of class other than “object.item.epgltem”), other information may be needed to
set up the recording. When set to “0”, the content represented by this object is not accessible

forfrecording due to various reasons, such as hardware limitations.
Ddfault Value: “1".
B.B 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
uprnp:seriesTitle upnp xsd:string NO Subclause B.8.2
uprjp:programiD upnp xsd:string NO Subclause B.8.3
uprp:programiD@type upnp xsd:string NO Subclause B.8.3.1
uprjp:seriesiD upnp xsd:string NO Subclause B.8.4
uprpp:seriesiID@type upnp xsd.string NO Subclause B.8.4.1
uprjp:channellD upnp xsd:string YES Subclause B.8.5
uprpp:channellD@type upnp xsd:string NO Subclause B.8.5.1
uprpp:channellD@distriNetworkName upnp xsd:string NO Subclause B.8.5.2
uprpp:channellD @distriNetworkID upnp xsd:string NO Subclause B.8.5.3
uprpp:episodeCount upnp xsd:unsignedint | NO Subclause B.8.5.2
uprp:episodeNumber upnp xsd:unsignedint | NO Subclause B.8.7
uprp:programCode upnp xsd:string NO Subclause B.8.8
uprpp:programCode@type upnp xsd:string NO Subclause B.8.8.1
upnp:rating upnp xsd:string NO Subclause B.8.9
uprjp:rating@type upnp xsd:string NO Subclause B.8.9.1
upnp:episodeType upnp xsd:string NO Subclause B.8.10
B.8.1 upnp:programTitle
Ndmespace: upnp Property Data Tvpe: xsd:string Multi-Valued: NO

Ll Ll Ll Lt 7 J = ~ —

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.

Default Value: None.

B.8.3 upnp:programlD

Ngmespace: upnp Property Data Type: xsd:string Multi-Vatued: NO

Dgscription: The upnp:programlD property contains the unique ID of a program.

When this content is created via a ScheduledRecording service, thisjs“the value of the
srg:matchedID property of the recordTask that generated this cohtent. Otherwise, the
php:programID property value is set by the ContentDirectory service based on some dev|ce
ependent information, such as an EPG database.

Thie format and semantics are identical to those of the srs:matchedID property, defined in {he
ScheduledRecording service specification. Refer to <the ScheduledRecording serv|ce
specification [SRS] for details.

Ddfault Value: None.

B.8.3.1 upnp:programlD@type

Namespace: upnp Property.Data Type: xsd:string Multi-Valued: INO

Dgscription: The upnp:programID@type property indicates the type of the ID that]is
coptained in the upnp:programlD- property. The format and allowed values are identical|to
thgse of the srs:matchedlD@type property, defined in the ScheduledRecording service
specification. Refer to the ScheduledRecording service specification [SRS] for details.

Thie upnp:programID@type property is REQUIRED if the upnp:programlD property|is
spEgcified.

Ddfault Value:\\N/A — The property is REQUIRED when the_upnp:programID property| is
present.

B.8.4 upnp:series|D

Ndamespace: upnp Property Data Tvpe: xsd:string Multi-Valued: INO
L T L = 7 J T ~

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
srs:matchedID@type property, defined in the ScheduledRecording service specification. Refer
to the ScheduledRecording service specification [SRS] for details.

Thie upnp:series|ID@type property is REQUIRED if the upnp:seriesiD property is specified.

Ddfault Value: N/A — The property is REQUIRED when the upnp:seriesID property is present.

B.8.5 upnp:channellD

Ndmespace: upnp Property Data Type: xsd:string Multi-Valued: Y]

ES

Dgscription: When this content is created via a ScheduledRecording service, ]he
uphp:channellD property identifies the channel that was\\the source. Otherwise, {he
uppp:channellD value indicates the channel that is associated with the content item. For
expmple, when present in an object that represents a tunerchannel, it contains the ID of that
chpnnel.

Thie possible formats and the dependency on the JUpnp:channellD@type property are identigal
to| the possible formats of the srs:scheduledChannellD and its dependency on the
srg:scheduledChannellD@type property as .described in the ScheduledRecording serv|ce
[SRS].

Thie upnp:channellD property is multi-valued so that different formats can be used to identify a
pafticular channel. For example, if both the analog channel nhumber and the analog chanpel
freguency are known for the same' channel, they can be advertised through the following
copstruct:

<upnp:channel D type=“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.

Ddfault Vatue: None.

B.8.5.1 upnp:channellD@type

Namespace: upnp PToperty 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].

When multiple instances of the upnp:channellD property are included, they MUST all either
expose the upnp:channellD@distriNetworkName property or omit this property. If exposed,
alllupnp:channellD @distriNetworkName properties MUST have the same value.

Ddfault Value: None.

B.8.5.3 upnp:channellD@distriNetworkID

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Dgscription: The upnp:channellD@distriNetworkID property definitioh is identical to Ihe
definition of the srs:scheduledChannellD@distriNetworklD property as described in the
ScheduledRecording service specification [SRS].

When multiple instances of the upnp:channellD property.are included, they MUST all either
expose the upnp:channellD@distriNetworklD property .or omit this property. If exposed, |all
uphp:channellD@distriNetworklD properties MUST have-the same value.

Ddfault Value: None.

B.8.6 upnp:episodeCount

Ngmespace: upnp Property Data Type: xsd: unsignedint Multi-Valued: NO

Dgscription: The upnp:episodeGeunt property contains the total number of episodes in the
sefies to which this content belongs.

Ddfault Value: None.

B.B.7 upnp:episodeNumber

Ngmespace: upnp Property Data Type: xsd:unsignedint Multi-Valued: NO

Dgscription: The upnp:episodeCount property contains the episode number of this recorded
coptent-within the series to which this content belongs.

Defautt-vatue—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 Property Data Type: xsd:string Multi-Valued: NO

program guide service that defines the program code specified in the upnp:programCdde
property. The format and allowed values are identical to those ()of fhe
srg:taskProgramCode@type property, defined in the ScheduledRecordjng,® serv|ce
specification. See [SRS] for details.

D}scription: The upnp:programCode@type property indicates t indicates the type of Jhe

Thie upnp:programCode@type property is REQUIRED if the upnp:programCode property] is
spgcified.

Dgfault Value: N/A — The property is REQUIRED when the_upripyprogramCode property] is
present.

B.8.9 upnp:rating

Ngmespace: upnp Property Data Typey xsd:string Multi-Valued: YES
Dgscription: The upnp:rating property contains, the 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:matchedRat|ng
property, defined in the ScheduledRecording service specification. Refer to the
ScheduledRecording service specification [SRS] for details.

Ddfault Value: None.

B.8.9.1 upnp:rating @type

Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Dgscription: The rdpnp:rating@type property indicates the rating system used in the
uphp:rating property. The format and allowed values of the upnp:rating@type property &re
idgntical te)\those of the srs:matchedRating@type property, defined in he
ScheduledRecording service specification. Refer to the ScheduledRecording serv|ce
specification [SRS] for details.

TheNbnp:ratina@tyvpe property is highly RECOMMENDED if the upnp:ratina 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
Up pseharretcroupNae-@-d AP Se-SHHG NS Subetadse—B-9-1-4
upnpp:callSign upnp xsd:string NO Subclause B.9.2
uprpp:networkAffiliation upnp xsd:string NO Subclause B.9.3
uprp:serviceProvider upnp xsd:string NO Subclause B.9.4
uprp:price upnp xsd:float YES Subclause|B.9.5
uprp:price@currency upnp xsd:string NO Subclause B.9.5.1
uprjp:payPerView upnp xsd:boolean NO Subclause B.9.6
upnp:epgProviderName upnp xsd:string NO Subclause B.9.7
uprpp:dateTimeRange upnp xsd:string NO Subclause B.9.8
uprpp:dateTimeRange upnp xsd:string NO Subclause B.9.8.1
@daylightSaving
B.9.1 upnp:channelGroupName
Ngmespace: upnp Property Data Type) Xsd:string Multi-Valued: NO
Dgscription: The upnp:channelGroupName property contains the user friendly name of the
channelGroup.
Exfamples: “Digital Terrestrial”, “Direc T\
A thannel group defines a group of channels. A device that has multiple tuners may provide
myltiple channel groups. Moréover, a physical tuner device may provide multiple chanpel
groups (for example, a settop-box that contains a single tuner but supports three differ¢nt
ingut connections: terrestrial, cable, and satellite).
In| a channel group, channels may be identified in various ways. For examgle,
uphp:channellD, upnp:channelName, or upnp:channelNr may be used for that purpose.
Ddfault Value:r None.
B.p.1.1 upnp:channelGroupName@id
Namespace: upnp PToperty Data Type: Xsd:Siring Mutti-vatued NO

Description: The upnp:channelGroupName@id property contains the ID of a channel group

to

Th

differentiate it from other channel groups implemented in a ContentDirectory service.

e format of the upnp:channelGroupName@id property is as follows:

<ICANN registered domain> “_" <channel group id defined in the domain>

Ex

ample: “broadcast.com_DigitalSatellite”

The upnp:channelGroupName@id property is REQUIRED if the upnp:channelGroupName
property is specified.
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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 channel. This is typically used for live content or recorded content.

Exfample: “KGW".

If the upnp:callSign property is supported and upnp:class =
“obpject.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.

Ddfault Value: None.

B.9.3 upnp:networkAffiliation

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Dgscription: The upnp:networkAffiliation property contains the name of the broadcast
nefwork or distribution network associated with this centent. This is typically used for ljve
content or recorded content.

Exiamples: “NBC”, “CBS”, “BBC".
Ddfault Value: None.

B.9.4 upnp:serviceProvider

Namespace: upnp Property Data Type: xsd:string Multi-Valued: INO

Dgscription: The upnp:serviceProvider property contains the friendly name of the servjce
provider of this content., This is typically used for live content or recorded content. Note that
ong service provider may provide multiple channel groups.

Examples: “CANAL*", “Echostar”, “SkyLife".

Ddfault Value: None.

B.9.5 upnp:price

S

Namespace: upnp Property Data Type: xsd:float Multi-Valued:

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".

Th

e 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

N4

Dd

represents pay-per-view content. When set to “1”, the object is a pay-per-view ebject. WHh

se

Dd

B.

N4

D¢
Pr

Dd

B.

N4

De

in this container’s subtree exist within this time range. The format of the upnp:dateTimeRan
property MUST comply withlthe date-time-range syntax as defined in Annex D
(nprmative)

EBNF Syntax Definitions™.

scription: The read-only upnp:payPerView property indicates whether the, obj

to “0”, the object is not a pay-per-view object.
fault Value: “0”.

D. 7 upnp:epgProviderName

scription: The upnp:epgProviderName property indicates the name of the Electro
bgram Guide service provider.

fault Value: None.

D.8 upnp:dateTimeRange

mespace: upnp Property\Data Type: xsd:string Multi-Valued: |

mespace: upnp Property Data Type: xsd:boolean Multi-Valueds INO

mespace: upnp Property Data Type: xsd:string Multi-Valued: NO

nic

O

scription: The read-only upnp:dateTimeRange property indicates that all EPG items foynd

ge

Dgfault Value: None.

B.p.8.1 upnp:dateTimeRange@daylightSaving

Ndmespace: upnp Property Data Type: xsd:string Multi-Valued: NO
Description: The read-only Upnp-dale NimeRange@aayiigntsaving 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

Se

e Table B.6 in B.2.1.21.1, “allowedValuelList for the res@daylightSaving Property”.
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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.[U.I

upnp:radioCallsign

Namespace: upnp

Property Data Type: xsd:string

Dgscription: The upnp:radioCallSign property contains a radio station call sign,'for examp

“KBJO”.

Ddfault Value: None.

B.[0.2

upnp:radioStationID

Ngmespace: upnp

Dgscription: The upnp:radioStationID property contains “some identification, for examp

Property Data Type: xsd:string

“107.7”, broadcast frequency of the radio station.

Ddfault Value: None.

B.10.3

upnp:radioBand

Ngmespace: upnp

Dgscription: The upnp:radioBand property contains the radio station frequency band.

Property ‘Data Type: xsd:string

Ddfault Value: None.

Multi-Valaed: NO

€,

Multi-Valued: NO

e!

Multi-Valued: NO

B.10.3.1 allowedValuelList for the upnp:radioBand Property
Table'B/16 — allowedValuelList for the upnp:radioBand Property
Value R/O Description
AN o
“ENI (0]
“SHortwave” o
“Internet” 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
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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
upnpp:scheduledDuration upnp xsd:string NO Subclause B.11.5

B.l1.1 upnp:channelNr

Ngmespace: upnp Property Data Type: xsd:int Multi*Valued: INO

Dgscription: The upnp:channelNr property contains the number of the assgciated broadcgast
chpnnel. 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 its*dependent upnp:channellD@tyjpe
property set to “ANALOG”", then the upnp:channelNr property MUST be set equal to the value
of that upnp:channellD property.

E

$e, the upnp:channelNr property MUST NOT exist.

Ddfault Value: None.

B.l1.2 upnp:channelName

Ngmespace: upnp Rroperty Data Type: xsd:string Multi-Valued: INO

Dgscription: The upnpichannelName property contains the user-friendly name of the
aspociated broadcast channel. This is typically used for live or recorded content.

Ddfault Value: None"

B.11.3 upf%p:scheduledStartTime

Ngdmespace: upnp Property Data Type: xsd:string Multi-Valued: INO
Deseription—Fhe—uphpsehedtedStartHmeproperty—is—used—to—indicate—the—starttime—-of a
scheduled program, intended for use by tuners. The format MUST be compliant to [ISO 8601]
and SHOULD be compliant to [RFC 3339]

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
upnp:scheduledEndTime properties contain the
start and end times of a scheduled program event.

“Oh 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

Dgscription: The upnp:scheduledStartTime@daylightSaving property - indicates whether the
time value used in the upnp:scheduledStartTime property is expressed using as a referer|ce
either Daylight Saving Time or Standard Time. This property istonly applicable when the tilne
value in the upnp:scheduledStartTime property is expressed(inlocal time. Whenever the tine
value in the upnp:scheduledStartTime property is expressed in absolute time, the
uphp:scheduledStartTime@daylightSaving property MUST not be present on output gnd
MUWST be ignored on input.

Ddfault Value: “UNKNOWN”.

B.11.3.2.1 allowedValuelList for the up@p:scheduledStartTime@daylightSaving
Property

Sele Table B.6 in B.2.1.21.1, “allowedValuelList for the res@daylightSaving Property”.

B.11.4 upnp:scheduledEndTime

Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Dgscription: The upnhp:scheduledEndTime property is used to indicate the end time of a
scheduled programj-intended for use by tuners. The format MUST be compliant to [[ISO 8601]
and SHOULD be_compliant to [RFC 3339].

Ddfault Value: None.

B.1X4.1 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".


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

29341-14-12 © ISO/IEC:2011(E) — 179 —

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
scfieduled program. The duratiron format syntax of the upnp:scheduledDuration property is
defined in Annex D, “
(nprmative)

EBNF Syntax Definitions”.

Exfamples: “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:scheduledDurationTime property|is
présent, the upnp:scheduledStariTime and upnp:scheduledEOQdFime properties are a|so
provided.

Ddfault Value: None.

B.L2 Physical Tuner Status-related Properties

Table B.19 — Physical Tuner Status-related Properties Overview

Property Name NS Data Type M-Val Reference
uprpp: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

os)

.12.1 upnp:signalStréngth

Ngmespace: upnp Property Data Type: xsd:int Multi-Valued: NO

Dgscription: The read-only upnp:signalStrength property contains the relative strength of {he
signal that js,"used to retrieve the content for the item. A value of 0 indicates “no sigpal
detected”.Ayvalue 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
fon 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 corresponding ContainerUpdatelDs state variable. Therefore, a change 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—uphp-tuned

N3

Dd
cu
hal

rrently tuned to retrieve the content represented by this item. When set ton4”, there is
rdware resource currently tuned to this item. When set to “0”, there is no hardware resou

mespace: upnp Property Data Type: xsd:boolean Multi-Valued.: INO
scription: The read-only upnp:tuned property indicates whether a hardware. resource

O

er

cufrently tuned.
Dgfault Value: None.
B.L3 Bookmark-related Properties
Table B.20 — Bookmark-related Properties Overview

Property Name NS Data(Type M-Val Reference
@rleverPlayable DIDL-Lite | xsd:boeolean NO Subclause B.13.1
upnp:bookmarklD upnp Xsd:string YES Subclause B.13.2
uprp:bookmarkedObjectID upnp xsd:string NO Subclause B.13.3
upnp:deviceUDN upnp; xsd:string NO Subclause B.13.4
uprpp:deviceUDN@serviceType upnp xsd:string NO Subclause B.13.4.1
uprpp:deviceUDN@serviceld upnp xsd:string NO Subclause B.13.4.2
uprp:stateVariableCollection upnp xsd:string YES Subclause B.13.5
uprpp:stateVariableCollection@ upnp xsd:string NO Subclause B.13.5.1
serjiceName
uprp:stateVariableColleChon @ upnp xsd:string NO Subclause B.13.5.2
rcsjnstanceType
B.13.1 @neverPlayable
Ndmespace: upnp Property Data Type: xsd:boolean Multi-Valued: |
Dgsctription: The @neverPlayable property indicates whether an item or container will e
have normatl playable content. A value OoT "1~ Indicates that the assoclaled Item or contalr

er

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.

Th

e 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

co

ntent.

Default Value: None.

B.13.3 upnp:bookmarkedObjectID
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO
Dgscription: The read/write upnp:bookmarkedObjectID property contains the object ID of {he

co

Ddfault Value: None.

B

.13.4 upnp:deviceUDN

htent item that is bookmarked by this bookmark.

Ngdmespace: upnp Property Data Type: xsd:string Multi-Valued: INO

Dgscription: The read/write upnp:deviceUDN property contains the UDN of the device whd
stgte information is captured in the values of the upnp:stateVariableCollection propert
within the same bookmark item.

Ddfault Value: None.

B.

13.4.1 upnp:deviceUDN@serviceType

se
es

Ngmespace: upnp Property DataSType: xsd:string Multi-Valued: INO

Dgscription: The read/write upnp:deviceUDN@serviceType property contains the serv
type of the device whose UDN is storediin the associated upnp:deviceUDN property. Note t
the service type includes the name and version number, such as “AVTransport:1”.

Thie upnp:deviceUDN@serviceLlype property is REQUIRED if the upnp:deviceUDN property i
specified.

Ddfault Value: N/A_=\The property is REQUIRED when the upnp:deviceUDN property| i
présent.

B.13.4.2 upup:deviceUDN@serviceld

ce
hat

Namespace! upnp Property Data Type: xsd:string Multi-Valued: INO

Dgsceiption: The read/write upnp:deviceUDN@serviceld property contains the serviceld

of

th

device whose UDNTsStoretHmthe associated upnp-device b property:

The upnp:deviceUDN@serviceld property is REQUIRED if the upnp:deviceUDN property is

sp

ecified.

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"?>
<sEatevarraprevarueralTs
xinIns=""urn:schemas-upnp-org:av:avs"
xinIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
Xxgi :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>

Ddfault Value: None.

B.[13.5.1 upnp:stateVariableCollection@serviceName

Namespace: upnp Property DataType: xsd:string Multi-Valued: INO

Dgscription: The read/write upnp:stateVariableCollection@serviceName property identifles
frdm which service the state variables-wiere retrieved.

Thie  upnp:stateVariableCollection@serviceName  property is REQUIRED if the
uphp:stateVariableCollection property is specified.

Ddfault Value: N/A — The property is REQUIRED when the upnp:stateVariableCollect|on
property is present.

B.[13.5.2 upnp'stateVariableCollection@rcslnstanceType

Ngmespacexupnp Property Data Type: xsd:string Multi-Valued: NO

Dgscription: The read/write upnp:stateVariableCollection@rcsinstanceType propegrty
specifies whether the RenderingControl service instance is pre-mix or post-mix. It MUST [be
specified if the state variabte colfection originates ffom a RenderingControf 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 M-Val Reference
upnp:DVDRegionCode upnp xsd:int NO Subclause B.14.1
upnp:originalTrackNumber upnp xsd:int NO Subclause B.14.2
uprp:toc upnp xsd:string NO Subclause B.14.3
uprpp:userAnnotation upnp xsd:string YES Subclause B.14 4
degc DIDL-Lite xsd:string YES Subclause(B714.5
dejc@nameSpace DIDL-Lite xsd:string NO Subclause'B.14.5.1

B.l4.1 upnp:DVDRegionCode

Ngmespace: upnp Property Data Type: xsd:int Multi-Valued: NO

Dgscription: The upnp:DVDRegionCode property contains theyegion code of the DVD disc

Ddfault Value: None.

B.4.2 upnp:originalTrackNumber

Ndmespace: upnp Property Data\Fype: xsd:int Multi-Valued: INO

Dgscription: The upnp:originalTrackNumber property contains the original track number |on
anlaudio CD or other medium.

Ddfault Value: None.

B.14.3 upnp:toc
Ngmespace: upnp Property Data Type: xsd:string Multi-Valued: INO

Dgscription: The uphp:toc property contains the table of contents of the object.
Ddfault Valg€r None.

B.l4.,4 )upnp:userAnnotation

AV

D " Pt T Lo eder i\ Ll ]
N nmrespactT. uprty FTUPCTTLY DUdla TYpPT. ASU.SUITY wviarir=vdarucu. 1 _S

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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