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Intel Corporation has informed IEC and ISO that it has patent applications or granted patents.

Information may be obtained from:

Intel Corporation

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

USA - Hillsboro, Oregon 97124

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

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

us;
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Information may be obtained from:

Microsoft Corporation
One Microsoft Way
USA — Redmond WA 98052

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

Information may be obtained from:

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

NXH

Info

Mat

Info

belg

B.V. (NL) has informed IEC and ISO that it has patent applications or granted patents.
mation may be obtained from:
NXP B.V. (NL)
High Tech campus 60
NL — 5656 AG Eindhoven
ushita Electric Industrial Co. Ltd. has informed IEC and ISO that it has patent applieations or granted pate
mation may be obtained from:
Matsushita Electric Industrial Co. Ltd.

1-3-7 Shiromi, Chuoh-ku
JP — Osaka 540-6139

Hewlett Packard Company has informed IEC and ISO that it has patent applications or granted patents as li
w:
5956 487 / US; 6 170 007 / US; 6 139 177 / US; 64629936 / US; 6 470 339/ US; 6 571 388/ US; 6
466 / US
mation may be obtained from:

Info

Sanf
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Atte]
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ISO
joinf
ISO

Hewlett Packard Company

1501 Page Mill Road

USA — Palo Alto, CA 94304
sung Electronics Co. Ltd. has informed IEC and ISO that it has patent applications or granted patents.
mation may be obtained from:

Digital Media Business, Samsung Electronics Co. Ltd.

416 Maetan-3 DongyYéeongtang-Gu,

KR — Suwon City~443-742

htion is drawn te the  possibility that some of the elements of this document may be the subject of patent ri

sted
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r than those identified above. IEC and ISO shall not be held responsible for identifying any or all such pgtent

S.

IEC 29341-4-12 was prepared by UPnP Implementers Corporation and adopted, under the PAS procedurg
technical committee ISO/IEC JTC 1, Information technology, in parallel with its approval by national bodig
and’lEC.

, by
s of

The list of all currently available parts of the ISO/IEC 29341 series, under the general title Universal plug and play
(UPnP) 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.
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ORIGINAL UPNP DOCUMENTS
(informative)

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

UPnP Document Title
UPnP Device Architecture 1.0

ISO/IEC 29341 Part
ISO/IEC 29341-1

UPnP Basic:1 Device

UPNP AV Architecture:1

UPNnP MediaRenderer:1 Device
UPnP MediaServer:1 Device

UPnP AVTransport:1 Service

UPNP ConnectionManager:1 Service
UPNP ContentDirectory:1 Service
UPNP RenderingControl:1 Service
UPnP MediaRenderer:2 Device
UPnP MediaServer:2 Device

UPnP AV Datastructure Template:1
UPnP AVTransport:2 Service

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

UPNP DigitalSecurityCamera: 1 Device

UPNP DigitalSecurityCameraMotionlmage:1 Service

UPnNP DigitalSecurityCameraSettings:1 Service

UPNP DigitalSecurityCameraStilllmage:1 Service

UPNnP HVAC_System:1 Device

UPnP HVAC_ZoneThermostat:1 Device
UPNP ControlValve:1 Service

UPnP HVAC_FanOperatingMode:1 Service
UPnP FanSpeed:1 Service

UPNP HouseStatus:1 Service

UPNnP HVAC_SetpointSchedule:l Service
UPnP TemperatureSensor:1,Service

UPnP TemperatureSetpoint:i-Service

UPnP HVAC_UserOperatingMode:1 Service
UPnNP BinaryLight:1 Device

UPnP DimmableLight:1 Device

UPNP Dimming:4'Service

UPNP SwitchPower:1 Service

UPNP InternetGatewayDevice:1 Device
UPnP LANDevice:1 Device
UPnP<WANDevice:1 Device
UPnPAWANConnectionDevice:1 Device
URnP WLANAccessPointDevice:1 Device
UPNnP LANHostConfigManagement:1 Service
UPNP Layer3Forwarding:1 Service

UPnP LinkAuthentication:1 Service

UPNP RadiusClient:1 Service

UPNnP WANCableLinkConfig:1 Service
UPnP WANCommonlnterfaceConfig:1 Service
UPnP WANDSL LinkConfig:1 Service

ISO/IEC 29341-2
ISO/IEC 29341-3-1
ISO/IEC 29341-3-2
ISO/IEC 29341-3-3
ISO/IEC 29341-3-10
ISO/IEC 29341-3-11
ISO/IEC 29341-3-12
ISO/IEC 29341-3-13
ISO/IEC 29341-4-2
ISO/IEC 29341-4:3
ISO/IEC 29344:4-4
ISO/IEC 29341:4-10
ISO/IEC29341-4-11
ISO/IEC29341-4-12
ISOAEC*29341-4-13
ISOUEC 29341-4-14
ISQ/IEC 29341-5-1
ISO/IEC 29341-5-10
ISO/IEC 29341-5-11
ISO/IEC 29341-5-12
ISO/IEC 29341-6-1
ISO/IEC 29341-6-2
ISO/IEC 29341-6-10
ISO/IEC 29341-6-11
ISO/IEC 29341-6-12
ISO/IEC 29341-6-13
ISO/IEC 29341-6-14
ISO/IEC 29341-6-15
ISO/IEC 29341-6-16
ISO/IEC 29341-6-17
ISO/IEC 29341-7-1
ISO/IEC 29341-7-2
ISO/IEC 29341-7-10
ISO/IEC 29341-7-11
ISO/IEC 29341-8-1
ISO/IEC 29341-8-2
ISO/IEC 29341-8-3
ISO/IEC 29341-8-4
ISO/IEC 29341-8-5
ISO/IEC 29341-8-10
ISO/IEC 29341-8-11
ISO/IEC 29341-8-12
ISO/IEC 29341-8-13
ISO/IEC 29341-8-14
ISO/IEC 29341-8-15
ISO/IEC 29341-8-16

UPNnP WANEthernetLinkConfig:1 Service
UPnP WANIPConnection:1 Service
UPnP WANPOTSLinkConfig:1 Service
UPnP WANPPPConnection:1 Service
UPnP WLANConfiguration:1 Service
UPnP Printer:1 Device

UPnP Scanner:1.0 Device

UPnP ExternalActivity:1 Service
UPnP Feeder:1.0 Service

UPnP PrintBasic:1 Service

UPnP Scan:1 Service

UPnP QoS Architecture:1.0

UPnP QosDevice:1 Service

UPnP QosManager:1 Service

UPNP QosPolicyHolder:1 Service
UPnP QoS Architecture:2

UPnP QOS v2 Schema Files

UPnP QosDevice:2 Service

ISO/IEC 29341-8-17
ISO/IEC 29341-8-18
ISO/IEC 29341-8-19
ISO/IEC 29341-8-20
ISO/IEC 29341-8-21
ISO/IEC 29341-9-1
ISO/IEC 29341-9-2
ISO/IEC 29341-9-10
ISO/IEC 29341-9-11
ISO/IEC 29341-9-12
ISO/IEC 29341-9-13
ISO/IEC 29341-10-1
ISO/IEC 29341-10-10
ISO/IEC 29341-10-11
ISO/IEC 29341-10-12
ISO/IEC 29341-11-1
ISO/IEC 29341-11-2
ISO/IEC 29341-11-10
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UPnP Document Title

UPNnP QosManager:2 Service

UPNP QosPolicyHolder:2 Service
UPnP RemoteUIClientDevice:1 Device
UPnP RemoteUlServerDevice:1 Device
UPnP RemoteUIClient:1 Service

UPnP RemoteUlServer:1 Service
UPNP DeviceSecurity:1 Service

UPnP SecurityConsole:1 Service

ISO/IEC 29341 Part

ISO/IEC 29341-11-11
ISO/IEC 29341-11-12
ISO/IEC 29341-12-1

ISO/IEC 29341-12-2

ISO/IEC 29341-12-10
ISO/IEC 29341-12-11
ISO/IEC 29341-13-10
ISO/IEC 29341-13-11
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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

refe

rred 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 MediaServer device might contain a significant
portion of the homeowner’s audio, video, and still-image library. In order for the homeowner to enjoy this
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1.2 Notation

ent, the homeowner must be able to browse the objects stored on the MediaServer, select a specific one,
e it to be played on an appropriate rendering device (for example, an audio player for music objects a\F
ideo content, an Electronic Picture Frame for still-images, etc).

maximum convenience, it is highly desirable to allow the homeowner to initiate these operations from a
ety of Ul devices. In most cases, these Ul devices will either be a Ul built into the renderingdevice, or it
stand-alone Ul device such as a wireless PDA or tablet. In any case, it is unlikely that the homeowner w

er device). In order to enable this capability, the server device needs to provide a @niform mechanism for
ces to browse the content on the server and to obtain detailed information about individual content object
is the purpose of the ContentDirectory service.

ContentDirectory service additionally provides a lookup/storage servigeithat allows clients (for example,
ces) to locate (and possibly store) individual objects (for example, songs, movies, pictures, etc) that the
er) device is capable of providing. For example, this service candbeused to enumerate a list of songs stof
n MP3 player, a list of still-images comprising various slide-shows, a list of movies stored in a DVD-
box, a list of TV shows currently being broadcast (a.k.a an-EPG), a list of songs stored in a CD-Jukebox,
bf programs stored on a PVR (Personal Video Recorder)device, etc. Nearly any type of content can be
merated via this ContentDirectory service. For devices that contain multiple types of content (for examplg
B, MPEG2, JPEG, etc.), a single instance of the CortentDirectory service can be used to enumerate all
cts, regardless of their type.

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

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

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

PROHIBITED s~ The definition or behavior is an absolute prohibition of this specification. Opposite
REQUIRED.

CONBITIONALLY REQUIRED — The definition or behavior depends on a condition. If the specifi
condition is met, then the definition or behavior is REQUIRED, otherwise it is PROHIBITED.

CONDITIONALLY OPTIONAL — The definition or behavior depends on a condition. If the specifi

Fact directly with the device containing the content (that is: the homeowner won’t hayeto walk over to the¢

nd
,

will
11

Ul

Ul

of
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o

condition is met, then the definition or behavior is OPTIONAL, otherwise it is PROHIBITED

These keywords are thus capitalized when used to unambiguously 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”.

e  Words that are emphasized are printed in italic.

e Keywords that are defined by the UPnP AV Working Committee are printed using the forum character

style.

e Keywords that are defined by the UPnP Device Architecture are printed using the arch character style.

[339% 1)

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 examp
Service::Action(), Action():: Argument, parentProperty::childProperty.

le:
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1.21 Data Types

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

For UPnP Device Architecture defined Boolean data types, it is strongly RECOMMENDED to use the value “0”
for false, and the value “1” for true. However, when used as input arguments, the values “false”, “no”, “true”,
“yes” may also be encountered and MUST be accepted. Nevertheless, it is strongly RECOMMENDED that all

state variables and output arguments be represented as “0” and “1”.

For XML Schema defined Boolean data types, it is strongly RECOMMENDED to use the value “0” for false,

andtirevatue~“7=for true-However;, whemused-as Tmput propertics; the vatues“faise ™ “rrre may atso be

enc¢untered and MUST be accepted. Nevertheless, it is strongly RECOMMENDED that all properties be
represented as “0” and “/”.

1.2.2 Strings Embedded in Other Strings

Sonpe string variables and arguments described in this document contain substrings that MUST be independeptly
idertifiable and extractable for other processing. This requires the definition of appropuiate‘substring delimitdrs
and[an escaping mechanism so that these delimiters can also appear as ordinary charactets in the string and/of its
indgpendent substrings. This document uses embedded strings in two contexts — Comma Separated Value (CFV)
listd (see Section 1.3.1, “Comma Separated Value (CSV) Lists”) and property yalues in search criteria strings
Escyiping conventions use the backslash character, “\” (character code U+005C)y as follows:

a. Backslash (“\”) is represented as “\\” in both contexts.
b. Comma (*,”) is
1. represented as “\,” in individual substring entries infl€SV lists
2. not escaped in search strings
c. Double quote (“*”) is
1. notescaped in CSV lists
2. not escaped in search strings when it appears as the start or end delimiter of a property value

“\””

3. represented as in search strings'when it appears as a character that is part of the property vdlue

1.2.3 Extended Backus-Naur Form

Ext¢nded 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].

1.2{3.1 Typographic conventions for EBNF

Norj-terminal symbels are unquoted sequences of characters from the set of English upper and lower cas¢
lettdrs, the digits “0%through “9”, and the hyphen (“-”). Character sequences between 'single quotegd
are ferminal strings’and MUST appear literally in valid strings. Character sequences between (*comment
delimitexs¥*) are English language definitions or supplementary explanations of their associated symbol.
White space.in the EBNF is used to separate elements of the EBNF, not to represent white space in valid strings.
Whitesspace usage in valid strings is described explicitly in the EBNF. Finally, the EBNF uses the following
operators:
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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.

[ ] 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@perands
inclusively.

1.3 Derived Data Types

Thig section defines a derived data type that is represented as a string data type/with special syntax. This

spegification uses string data type definitions that originate from two different'sources. The UPnP Device
Architecture defined string data type is used to define state variable and.action argument string data types. Tlhe
Schema namespace is used to define property xsd:string data typesThe following definition applies to

.1 Comma Separated Value (CSV) Lists

eithpr an array type or a list type, so a list type is defined here. Lists MAY either be homogeneous (all values|are

occyirrences of homogeneous or heterogeneous subsequences, all of which have the same syntax and semanti¢s

hetdrogeneous list is also string or x5d:string and denoted by CSV (x, y, z), where x, y and z are the types of the
idual values. If the number,of values in the heterogeneous list is too large to show each type individually,
that|variable type is represented‘as CSV (heterogeneous), and the variable description includes additional
information as to the expected sequence of values appearing in the list and their corresponding types. The dat
typq of a repeated subsequence list is string or xsd:string and denoted by CSV ({x, y, z}), where x, y and z ar¢
the fypes of the individual values in the subsequence and the subsequence MAY be repeated zero or more tinjes.

-

e A listis-represented as a string type (for state variables and action arguments) or xsd:string type (fo
propertties).

e Commas separate values within a list.

e { Integer values are represented in CSVs with the same syntax as the integer data type specified in
[DEVICE] (that is* optional leading sign aptional ]Pﬂ{‘“hg zeroes numeric ASCIT)

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 type values specified in [DEVICE]: 0,
false, no, 1, true, yes.

e Boolean values are represented in property CSVs as either “0” for false or “/” for true. These values are
a subset of the defined Boolean data type values specified in [XML SCHEMA-2]: 0, false, 1, true.

e Escaping conventions for the comma and backslash characters are defined in Section 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.
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Table 1-2: CSV Examples

Type refinement Value Comments

of string

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

CSV (xsd:string) criteria.

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

CSV (xsd:integer)

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

CS Y-sd-Boeteany

CSY (string) or “Smith\, Fred,Jones\, Davey” List of 2 names,

CSY (xsd:string) “Smith, Fred” and
“Jones, Davey”

CSY (i4,string,ui2) “-29837, string with leading blanks,0” Note that the séeond value

or SV (xsd:int, is ¢ string with leading

xsd]string, blanks”

xsdjunsignedShort)

CSY (i4) or “3,4” Illegal CSV. White space

CSY (xsd:int) iSnot allowed as part of
an integer value.

CSY (string) or “, List of 3 empty string

CSY (xsd:string) values

CSY (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

UPyP specifications make/extensive use of XML namespaces. This allows separate DCPs, and even separate
conjponents of an individual DCP, to be designed independently and still avoid name collisions when they share
documents. " Every name in an XML document belongs to exactly one namespace. In documents, XML
nanjes appear-in‘one of two forms: qualified or unqualified. An unqualified name (or no-colon-name) contains
no dolon ( &¥)-characters. An unqualified name belongs to the document’s default namespace. A qualified najme
is tyo na-colon-names separated by one colon character. The no-colon-name before the colon is the qualified

nanfe’sdamespace prefix, the no-colon-name after the colon is the qualified name’s “local” name (meaning 1

bcal

default namespace.

The formal name of a namespace is a URI. The namespace prefix used in an XML document is not the name of
the namespace. The namespace name 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.

All AV object properties are represented in XML by element and attribute names, therefore, all property names
belong to an XML namespace.
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For the same reason that namespace prefixes are convenient in XML documents, it is convenient in specification
text to refer to namespaces using a namespace prefix. Therefore, this specification declares a “standard” prefix
for all XML namespaces used herein. In addition, this specification expands the scope where these prefixes have
meaning, beyond a single XML document, to all of its text, XML examples, and certain string-valued properties.
This expansion of scope does not supercede XML rules for usage in documents, it only augments and
complements them in important contexts that are out-of-scope for the XML specifications.

All of the namespaces used in this specification are listed in the Tables “Namespace Definitions” and “Schema-
related Information”. For each such namespace, Table 1-3, “Namespace Definitions” gives a brief description of
it, its name (a URI) and its defined “standard” prefix name. Some namespaces included in these tables are not
directly used or referenced in this document. They are included for completeness to accommodate those
fors witere thisspecification I used T comjuncton witir other UPnP-specificatio 0 CO Ct 3

the

w

of the namespace definitions. As a result, the schemas will validate many XML doguments that are not valid
acc¢rding to the specifications.

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

Table 1-3: Namespace Definitions

Stardard

Namre- Normative Definition
space Document

Prefix Namespace Name Namespace Description Reference

AV Working \Committee defined namespaces

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 schemas | [AVS-XSD]

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

avt-gvent: | urn:schemas-upnp-0org:metadata-1-0/AVT/ Evented LastChange state variable for [AVT]
AVTransport

didl-fite: urn:schemassupnp-org:metadata-1-0/DIDL- Structure and metadata for [CDS]

Lite/ ContentDirectory

res-epent: | urnischemas-upnp-org:metadata-1-0/RCS/ Evented LastChange state variable for [RCS]
RenderingControl

SIs: urn:schemas-upnp-org:av:srs Metadata and structure for [SRS]
ScheduledRecording

srs-event: | urn:schemas-upnp-org:av:srs-event Evented LastChange state variable for [SRS]
ScheduledRecording
upnp: urn:schemas-upnp-org:metadata- 1-0/upnp/ Metadata for ContentDirectory [CDS]

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 Schema Instance Document schema | Sections 2.6 & 3.2.7 of
instance [XML SCHEMA-1]

xml: http://www.w3.0org/XML/1998/namespace The “xml:” Namespace [XML-NS]
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Table 1-4: Schema-related Information

Standard Relative URI and File
Name- Name

space e Form 1
Prefix e Form 2 Valid Root Element(s) Schema Reference

AV Working Committee Defined Namespaces

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

e av-va.xsd

avs: e avs-vn-yyyymmdd.xsd <Features> [AVS-XSD]
e avs-vn.xsd <stateVariableValuePairs>
avdt; o avdt-vn-yyyymmdd.xsd <AVDT> [AVDT]

e avdt-vn.xsd

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

e avt-event-vn.xsd

didl-Jite: ° didl-lite-vn-yyyymmdd.Xsd <DIDL-Lite> [D[DL-LITE-XSD]

o didl-lite-van.xsd

res-epent: | e rcs-event-van-yyyymmdd.xsd | <Event> [RCS-EVENT-XSD]

e rcs-event-va.xsd

SIS: o srs-vn-yyyymmdd.xsd <srs> [SRS-XSD]

e srs-van.xsd

srs-eyent: | e srs-event-va-yyyymmdd.xsd | <StateEvent> [SRS-EVENT-XSD]

e srs-event-va.xsd

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

e upnp-vn.xsd

Externall fined Namespaces

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

xsd: n/a <gchema> [XMLSCHEMA-XSD]
Xsi: n/a n/a

xml: n/a [XML-XSD]

1.4.1 Namespace Prefix Requirements

Thefe are many occurtences in this specification of string data types that contain XML names (property namg
Thepe XML names:in strings will not be processed under namespace-aware conditions. Therefore, all
occyirrences iminstance documents of XML names in strings MUST use the standard namespace prefixes as
declared inTable 1-3. In order to properly process the XML documents described herein, control points and
devices MUST use namespace-aware XML processors [ XML-NMSP] for both reading and writing. As allowed
by [[XML-NMSP], the namespace prefixes used in an instance document are at the sole discretion of the
documment creator. T herelore, the declared prelix 1or a namespace in a document MAY be different from the
standard prefix. All devices MUST be able to correctly process any valid XML instance document, even when it
uses a non-standard prefix for ordinary XML names. It is strongly RECOMMENDED that all devices use these
standard prefixes for all instance documents to avoid confusion on the part of both human and machine readers.
These standard prefixes are used in all descriptive text and all XML examples in this and related UPnP
specifications. Also, each individual specification may assume a default namespace for its descriptive text. In
that case, names from that namespace may appear with no prefix.

w2

).

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

Note: all UPnP AV schemas declare attributes to be “unqualified”, so namespace prefixes are never used with
AV Working Committee defined attribute names.
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Table 1-5:  Default Namespaces for the AV Specifications

AVTransport:2 avt-event:

ConnectionManager:2 n/a

ContentDirectory:2 didl-lite:

MediaRenderer:2 n/a

MediaServer:2 n/a

RenderingControl:2 rcs-event:

SchgduledRecording: 1 STS:

1.4.2 Namespace Names, Namespace Versioning and Schema Versioning

Eac

Ino
nanm
defi
timg
The]
doc

Nan
nan
be 4
doc
diff¢
conj
Tab,
schg

h namespace that is defined by the AV Working Committee is named by a URN.

hition of a namespace. But, namespaces still have version numbers that reflect definitional changes. Each|
the definition of a namespace is changed, the namespace’s version numbgr/is incremented by one.
refore, namespace version information must be provided with each XM instance document so that the
iment’s receiver can properly understand its meaning. This is achieved by the following rules:

n corresponds to the namespace definition version number and yyyymmdd is the year, month and day
the Gregorian calendar that the schema is released.

Versions for new schemas, such as “srs” are “I%

For each schema, the version-date will appear in two places:

Information”.

2. As the value of the version attribute of each schema’s schema root element.

sed to qualify names fram each namespace. Schemas are referenced in both schema and XML instance
hments by URI in the-schemaLocat ion attribute. See section 1.4.3, “Namespace Usage Examples” . 7

le 1-4, “Schema-related Information™), according to which version of a namespace and its representative
ma is of interest. The allowed relative URI forms are:

1. Schema-root-name “-v” version-date
where version-date is a full version-date of the form n-yyyymmdd. This form references the schema

whose “root’ name(tunicallsz the standardized nrefix name used forthe namesnacethat the schema
JF J r o

represents) and version-date match schema-root-name and version-date, respectively.

2. schema-root-name “-v” version
where version is an integer representing the namespace’s version number. This form references the
most recent version of the schema whose root name and namespace version number match schema-
root-name and the version, respectively.

Usage rules for schema location URIs are as follows:

e All instance documents, whether generated by a service or a control point, MUST use Form 1.

e All UPnP AV published schemas that reference other UPnP AV schemas will also use Form 1.

For example, the new version numbers of the pre-existing “DIDL-Lite” and “upnp” schemas are “2’|.

1. Inthe schema file name, according:to the naming structure shown in Table 1-4, “Schema-relategl

hespaces are referenced in both.Schiema and XML instance documents by namespace name. The namespage
e appears as the value of anixmlns attribute. The xm1lns attribute also declares a namespace prefix thatfwill

rder to enable both forward and backward compatibility, the UPnP TC has established the general policy fthat
espace names will not change with new versions of specifications, even when the specification changes the

e Every release of a schema is identified by a version number-and date of the form “n-yyyymmdd”, where

WO

erent forms of URLare’available, each with a different meaning. All UPnP AV-defined schema URIs shaie a
mon base path of :‘http://www.upnp.org/schemas/av/”. Each schema URI has two unique relative forms (see

e Validation of XML instance documents in UPnP AV systems potentially serves two purposes. The first

is based on standard XML and XML Schema semantics: the document’s creator asserts that the
document is syntactically correct with respect to the referenced schema. The receiving processor can
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confirm this with a validating parser that uses the referenced schema(s). The second is based on UPnP
AV namespace semantics. The receiving processor knows that the XML instance document is supposed
to conform to one or more specific UPnP AV specifications. Since the second context is actually the
more important context for instance document processing, the receiving processor MAY validate the
instance document against any version of a schema that satisfies its needs in assessing the acceptability

of the received instance document.

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/XMI Schema-instance”. A single occurrence of the attribute can decla

[€

the
list
nec

Sa

nanfespace/schema combination and (a possible later) version 2-20061231 of “upnp:”. Thedines with the gra
background show how to express this versioning information in the instance document;

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

<D]DL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xg41i:schemalLocation="

</DIDL-Lite>

Sa

conjbination. Again, the lings with the gray background show how to express this versioning information in t

inst

<?3¥ml version="1.0" encoding="UTF-8"?>

<s1s

xmlns="urnt schemas-upnp-org:av:srs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xg1:sChemal.ocation="

EXJmple 1:

EXJmple 2:

ocation of one or more schemas. The schemaLocat ion attribute value consists of a whitespace separs
bf values: namespace name followed by its schema location URL. This pair-sequence is repeated as
ssary for the schemas that need to be located for this instance document.

ple DIDL-Lite XML Document. This document assumes version-date 2-20060531 of the “didl-lite:”

urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1ite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20061231.xsd">
<item i1d="18" parentID="13" regtricted="0">

</item>

ple srs XML Document. This-document assumes version 1-20060531 of the “srs:” namespace/schema

ince document.

u¥r: schemas-upnp-org:av:srs

ted

-

ne

</srs>

1.5 Vendor-defined Extensions

Whenever vendors create additional vendor-defined state variables, actions or properties, their assigned names

and

XML representation MUST follow the naming conventions and XML rules as specified in [DEVICE],

Section 2.5, “Description: Non-standard vendor extensions”.
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brackets that is used for each such reference:

[AVARCH] — AVArchitecture: 1, UPnP Forum, June 25, 2002.
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2 Service Modeling Definitions

21 Service Type

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

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

ContentDirectory service is used herein to refer to this service type.

2.2 Terms

221 object

An pbject is any data entity that can be returned by a ContentDirectory service from a Browse() orSearch()
actipn. The ContentDirectory service defines a class system to represent the different types of ebjects that arg
marfaged by the ContentDirectory service. The base class, from which all other classes are.derived, is named
objdct. The class object cannot be instantiated.

222 property

A property in the ContentDirectory service represents a characteristic of amobject. Properties are distinguishdd
by their names. The ContentDirectory service defines two kinds of propérties — independent and dependent. Kach
indgpendent property has zero or more dependent properties associatéd with it. Independent property names
confain no “@” symbol; they may contain an XML namespace prefix/(see below for an explanation of the
relafionship between properties and XML). Each dependent prepérty is associated either with exactly one
indgpendent property or directly with a ScheduledRecordingsetvice class. The name of a dependent property
that|is associated with an independent property is the concatenation of three parts: its associated independent
property name, the “@” symbol, and a name for the relationship between the two properties’ values. The nanje
of aldependent property that is associated directly with’a class is just the “(@” symbol followed by the
relafionship name. A small number of independentproperties have child independent properties. These are
indikated by the concatenation of parent propertyname, “::”, child property name. The data types and meanings
for 4ll properties are defined in Annex B.

Evep though ContentDirectory service properties are not XML objects, XML is used to express them in all
exchanges between a control point ahd-a ContentDirectory service implementation. This creates an unavoidable
relafionship between XML syntaxand property names and values. In XML, an independent property is
repriesented as an element. The property name is used as the element name. The property value is the element
confent. A child property is‘tepresented as an element in the content of the parent property element. A dependent
property is represented as-an attribute in XML. The dependent property’s relationship name is used as the
attribute name. The dépendent property’s value is the attribute value. For dependent properties that are
assqciated with an fndependent property, the attribute appears in the start tag of the element that represents it
assdciated independent property. For dependent properties that are associated directly with a class, the attribute
appgars in thé top-level start tag for each object of that class.

Examples:
Ta
XML Representation
Property Name (didl-lite declared as default namespace)
dc:title <dc:titles..</dc:title>
res <ress.</res>
res(@size <res size=".."s..</res>
@id <item id="..">..</item>
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2221 Multi-valued property

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

object.

2222 Single-valued property

Most independent properties are single-valued. This means thatthe property MUST occur at most once in an
object. Some single-valued properties can contain a CSV list of values. A dependent property is always

considered single-valued, because it can occur at most once with each occurrence of its associated independent

property, even though the independent property may be multi-valued.

2.2.3 class

A class is used to assign a type to an object. It also identifies the minimum REQUIRED set of properties that
MUST be present on that object and the OPTIONAL properties that MAY be present. Classes arg organized
hierprchy with certain classes being derived from others as in a typical object-oriented systems At the root of
clasp hierarchy is the object base class. Examples are object.item.audioltem.musicTrack and
objdct.container.album.musicAlbum. See Section C.1.1, “Class name syntax” for a definition of the format of
clasp specification for an object.

224 item

iten] is a first-level class derived directly from object. An item most often fepresents a single piece of AV dat
such as a CD track, a movie or an audio file. [tems MAY be playable, meahing they have information that ca
played on a rendering device. Any object which is derived from the iz class is represented in XML using th
DINL-Lite element <items..</items>.

Notp: The term item is used in this specification to indicate afd object whose class is either izem or any of the
defiped item-derived classes.

2.2.5 container

conjainer is a first-level class derived directly ffom object. A container instance represents a collection of
objdcts. Containers can represent the physicalerganization of objects (storage containers) or logical collectio
Logical collections can have formal definitions of their contents or they can be arbitrary collections. Containg
can |be either homogeneous, containing objects that are all of the same class, or heterogeneous, containing

objdcts of mixed class. Containers cancontain other containers. Any object derived from the container classli

repriesented in XML using the DIDL-Lite element <containers..</containers.

A (ontentDirectory servicetis REQUIRED to maintain a ContainerUpdatelD for each of its containers. This

valye is maintained internally, does not appear in any XML expression of the container, and cannot be used i
search or sort criteriof.

na
the

the

h be

N a

e A property of the container is added, removed or changed in value.
e A direct child object (including vendor defined objects) is added to or removed from the container.

e A direct child object (including vendor defined objects) has one of its properties added, removed or
changed.

Note to implementers: since ContainerUpdatelD is not a formal property of a container, a modification to a
direct child container that affects that child’s ContainerUpdatelD does not propagate upward to the parent
container.
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2.2.7 XML Document

An XML document is a string that represents a valid XML 1.0 document according to a specific schema. Every
occurrence of the phrase “XML Document” is italicized and preceded by the document’s root element name (also
italicized), as listed in Table 1-4, “Schema-related Information”.

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

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

CeDIDL-Lite /nTnT-T%ra >

or

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

2.2.8 XML Fragment

An KML fragment is a sequence of XML elements that are valid direct or indirect child-elements of the root
elerhent according to a specific schema. Every occurrence of the phrase “XML Fragnient” is italicized and
prededed by the document’s root element name (also italicized), as listed in Table.1-4¢ “Schema-related
Infgrmation”.

The]following are examples of DIDL-Lite XML Fragments:
“<item id=".." .>..</item>”

or
“<res protocolInfo=".." ..>..</res>”
or

“<dc:title>Sunrise</dc:title>”

2.2.9 ContainerUpdatelD

An pinsigned integer associated with each Inistance of class container. The integer value is incremented each fime
the fontainer is modified (see the entry*in-this table for the precise definition of container modification). Upon
readhing the value 2°*-1, the next update rolls the value back to zero. The initial value of ContainerUpdatelD|for
any[newly created container is unspecified, but RECOMMENDED to be zero. Implementers SHOULD mainfain
the jame value for each container’s ContainerUpdatelD through power cycles and any other
disappearance/reappearance\on the network. ContainerUpdatelD is not a formal property of a container objeq
so almodification to a direct child container that affects that child’s ContainerUpdatelD does not propagate
upward to the parent container.

Kad

2.2.10 reference, reference item, referenced item

A rdferencens a link from one ContentDirectory service item to another. It allows one item (the reference iten)
to pfovidea copy of the metadata of another item (the referenced item) without having to actually create a
phy ical copy of the metadata In addition to P]iminming dnp]ir‘mp pthi(‘n] (‘npipq of the referenced item’s

metadata, a reference enables a reference item to automatically track metadata changes in the referenced items.
For example, if there are three playlist containers that all contain child items representing the same song, the
ContentDirectory service implementation may store one item that contains all of the song’s metadata and store
two (smaller) reference items that simply point to the one referenced item.

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

e  The reference item MUST have a unique (@id property value.

e  The reference item MUST contain a @refID 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 @refID
property to distinguish between a referenced item and all of the reference items that point to it.

e The reference item MAY have a different @parentld property value.
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e The reference item MAY (as described below) override (for example, change a property value or
remove an existing property) any of the original referenced item’s properties.

Additionally, a reference item MAY override any of the original referenced item’s properties in one of the
following ways:

e A reference item may be updated so that its metadata includes one or more additional properties not
present in the referenced item.

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

A it saas-hbamndatad-co-thatita todot variridacthasalinaof on aaaara oot
T eI CeH e ey ocHpaatCaSotmatr it etaaata- o verae stV artdC- o onC- o more-CXaStg

properties of the referenced item.

All pf the modifications listed above are bound to the reference item and MUST NOT propagate backytoe-the
refefenced item, that is: the original referenced item MUST NOT be affected by any modifications of.the

refefence item. All resulting changes specified by the reference item MUST result in a valid DIDL-Lite objeft
whdn subsequently browsed and/or searched.

2.2.11 CDS feature

The| CDS feature exposes extended functionality of a ContentDirectory service implementation. Each CDS
feathire has a normative name, such as “EPG”, and a set of requirements to realize the feature. These
reqyirements are defined in Annex E.

2.3 State Variables

Unljke most other services, the ContentDirectory service is primafily action-based. The service state variablep
exist primarily to support argument passing in the service actions. Information is not exposed directly through
explicit state variables. Rather, a client retrieves ContentDirectory service information via the return argumerts
of the actions defined below. The majority of state variablés defined below exist simply to enable the various
actipns of this service.

Reader Note: For a first-time reader, it may be.more helpful to read the action definitions before reading the
state variable definitions.
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2.31 State Variable Overview

Table 2-2: State variables

Variable Name R/O1 Data Allowed Value Default Eng.

Type Value Units

SearchCapabilities R string CSV (string)

See Section 2.3.2
SortCapabilities R string CSV (string)

See Section 2.3.3
SoriExtensionCapabilities 02 string CSV (string)

See Section 2.3.4
SystemUpdatelD R ui4 See Section 0
ContainerUpdatelDs [0} string CSV ({string,ui4})

See Section 2.3.6
TrapsferIDs o string CSV (ui4)

See Section 2.3.7
FeafureList R string Features XML Document

See Section 2.3.8
A_ARG TYPE ObjectID R string See Section2:3/9
A_ARG_TYPE Result R string See Section 2.3.10
A ARG TYPE SearchCriteria | O string See‘Section 2.3.11
A_ARG TYPE BrowseFlag R string BrowseMetadata,

BrowseDirectChildren
A_ARG TYPE Filter R stein CSV (string)

See Section 2.3.13
A_ARG TYPE SortCriteria R string CSV (string)

See Section 2.3.14
A ARG TYPE Index R ui4 See Section 2.3.15
A_ARG_TYPE_Count R ui4 See Section 2.3.16
A_ARG_TYPE UpdatelD R ui4 See Section 2.3.17
A_ARG_Type_TransfertD [0) ui4 See Section 2.3.18
A ARG Type_TrausferStatus [0) string See Section 2.3.19
ARG Tvpe_JransferLength [0) string See Section 2.3.20
A ARG (hye TransterTotal @) string See Section 2.3.21
A_ RG_TYPF_THUV(/]UPI ist 0 cfﬂg_ )

See Section 2.3.22
A_ARG_TYPE_URI [0) uri See Section 2.3.23
Non-standard state variables X TBD TBD TBD TBD
implemented by a UPnP vendor
g0 here

1 R=REQUIRED, O = OPTIONAL, X = Non-standard
2 REQUIRED if implementation supports sort modifiers other than “+” and “-”
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2.3.2 SearchCapabilities

This state variable is a CSV list of property names that can be used in search queries. An empty string indicates
that the ContentDirectory service does not support any kind of searching. A wildcard (“*”) indicates that the
device supports search queries using all property names supported by the ContentDirectory service.

2.3.3 SortCapabilities

This state variable is a CSV list of property names that the ContentDirectory service can use to sort Search() or
Browse() action results. An empty string indicates that the device does not support any kind of sorting. A
wildcard (“*”) indicates that the device supports sorting using all property names supported by the

COI LCIILDiICLLUly SCI ViLC.

2.3.4 SortExtensionCapabilities

Thig state variable is a CSV list of sort modifiers that the ContentDirectory service can use to sott.Search() of
Bropwse() results. Table 2-3, “Sort Modifiers” defines the standard sort modifiers. Other standdrd sort modifiers
MAJY be defined in future versions of this specification. Vendors MAY define vendor-specifi€ sort modifiers

Modifiers MUST be treated as case-sensitive.

Omjtting this state variable is identical to listing only “+” and “-”” modifiers. If moditiers other than “+” and |-
are pupported, this state variable is REQUIRED.

Tahle 2-3: Sort Modifiers

Sort Modifiers = Descriptions

+, 4| The “+” and “-” modifiers indicate that the\sort is in ascending or descending order,

respectively, with regard to the valueof its associated property. The modifiers “+”
and “-”"MUST be supported by anyisetvice that supports sorting. Sorting support is
indicated by a non-empty value for, the SortCapabilities state variable.

When a ContentDirectory service implements the SortExtensionCapabilities state
variable, the values “+” and*“-” MUST be included.

TIME+, TIME- The “TIME+" and “ZIME-" 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 A that has “2004-05-08T10:00:00” in dc-date.
2. Object C that has “2004-05-11T12:00:00” in dc:date.
3. Object B that has “2003-02-12T18:30:00 in dc.date.
4. Object D that has “2003-02-10” 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.
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2.3.5 SystemUpdatelD

This REQUIRED state variable changes whenever anything in the ContentDirectory service changes. A change
could be a new or removed object, or a change in the metadata of an object. This variable is evented and the
event is moderated at a maximum rate of 5 Hz (once every 0.2 seconds). The actual value of SvstemUpdatelD is
unspecified. However, implementers SHOULD maintain the same value for SystemUpdatelD through power
cycles and any other disappearance/reappearance of the service on the network. Control points can use a change
in the value of this variable to determine if there has been a change in the ContentDirectory service.

Note that the (OPTIONAL) ContainerUpdatelDs variable provides more information about the scope of the
change, since it takes advantage of the ContainerUpdatelD values maintained for each container.

2.3.6 ContainerUpdatelDs
Thi§ OPTIONAL state variable is an unordered CSV list of ordered pairs. Each pair consists of a Containerllp

and|a ContainerUpdatelD, in that order, separated by a comma (“,”). ContainerUpdatelDs is a moderated
evenmted state variable and is only used for eventing. There is no action that returns the value of

ConftainerUpdatelDs. The initial value of ContainerUpdatelDs is the empty string.

Each time a container is modified (see container modification in 2.2.6, “container modification”), its
ConftainerUpdatelD is incremented and the ordered pair of ContainerID and ContaintrUpdatelD values is
congatenated to the list ContainerUpdatelDs. If the ContainerID already appears,in ContainerUpdatelDs, thd
new| ordered pair is not added to the list. Instead, the corresponding ContainerUpddtelD that is already in
ConftainerUpdatelD:s is replaced by the new ContainerUpdatelD value. Consequently, there can be at most ohe
occyirrence in ContainerUpdatelDs of an ordered pair with any specific CountinerID. ContainerUpdatelDs i not
a higtory list of container changes. Its evented value will never show the same ContainerID, ContainerUpdatplD
valye pair twice, and a subscribing control point only sees the last value of ContainerUpdatelD immediately
prior to the event.

The|net effect for a ContentDirectory service implementatiod is‘that the ContainerUpdatelDs state variable i not
cleared immediately after it has been evented. Rather, the:ContainerUpdatelDs state variable is cleared
imnpediately before the first new ContainerlD, ContainerUpdatelD pair is added to the ContainerUpdatelDs
stat¢ variable following a ContainerUpdatelDs event(/The reason for this behavior is that if the
ContainerUpdatelDs state variable were to be cledared immediately after eventing, then when the current
moderation period ends, the empty list would betevented (because the ContainerUpdatelDs state variable
chanpged since the last event). This would fals€ly indicate a state change in the ContentDirectory service that ¢l
not pctually occur.

d

=

Example: The following table shows\a-time-ordered sequence of actions on a ContentDirectory service for
confainer modifications.
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Table 2-4:  ContainerUpdatelDs Example

New value of

Action U  New value of
Initialization — — | “” (empty)
container modified musicAlbuml15 | 53 “musicAlbum15,53”

container modified photoAlbum28 | 427 | “musicAlbuml5,53,photoAlbum?28,427”
container modified musicAlbuml5 | 54 “musicAlbum15,54,photoAlbum28,427”

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

ConltainerUpdatelDs | — — | Value does not change.

is eyented

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

sigris up for events unicast to the new control point includes the full set of
3 pairs

confainer modified musicAlbumO1 | 97 Value is first cleared, then set/to, “musicAlbum01,97”

If tHis OPTIONAL state variable is not supported, a control point may use the ‘Browse() or Search() actions t
quety the ContainerUpdatelD for an individual container. For indications ef/ContentDirectory service-wide
chamge, the evented state variable SystemUpdatelD or the action GetSystemnUpdatelD() can be used.

2.3.7 TransferlDs

Thig§ state variable is a CSV list of type A_ARG TYPE TransferID. It is evented to notify clients when file
trangfers initiated by /mportResource() or ExportResource() started or finished. When a file transfer starts, its
trangfer ID is added to the TransferlDs list. When theAransfer ends, its ID is removed from the Transfer/Ds 1ist.

Thig state variable is used for eventing only.

2.3.8 FeaturelList

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

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

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

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

Ex1mple (this string must be escaped when transmitted in a SOAP response message):

<?xml version="1.0" encoding="UTEF-8"7>
<Features
xmlns="urn:schemas-upnp-org:av:avs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs-v1-20060531.xsd" >
<Feature name="BOOKMARK" version="1">
<objectIDs>bookmarkl</objectIDs>
</Feature>
<Feature name="EPG" version="1">
<objectIDs>epgl, epg2</objectIDs>
</Features>
</Features>
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239 A ARG TYPE ObjectiD

This state variable is introduced to provide type information for the Object/D argument in various actions. The
ObjectID argument uniquely identifies individual objects within the ContentDirectory service.

2310 A ARG TYPE Result

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

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

Not|
2.4

typq
esca

2.3

Thi
acti
Con

2.3

Seal
Bac

e <DIDL-Lite> is the root element.
e <containers is the element representing objects of class container and all its derived classes:
e <items> is the element representing objects of class ifem and all its derived classes.

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

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

AV Working Committee Properties”.

Character Data and Markup) before embedding in a SOAP responseiiessage. In addition, when a value o
A_ARG _TYPE Result is employed in a CSV list, commas (“,”)that appear within XML CDATA MUS']
ped as “\,”. See Section 1.2.2, “Strings Embedded in Other.Stfings”

A1 A ARG TYPE SearchCriteria

state variable is introduced to provide type information for the SearchCriteria argument in the Search()
bn. The SearchCriteria argument provides one«0r more search criteria to be used for querying the
tentDirectory service.

11.1  SearchCriteria String Syntax

chCriteria string syntax is described here formally using EBNF as described in Section 1.2.3, "Extended
kus-Naur Form”.

searchCrit {:= searchExp|asterisk

searchExp ::= relExp|

searchExp wChar+ logOp wChar+ searchExp |
' (' wChar* searchExp wChar* ')

b that since the value of Result is XML, it needs to be escaped (usingthe’normal XML rules: [XML] Sectjon

i
be

logOop ::= 'and'|'or'

relExp ::= property wChar+ binOp wChar+ gquotedval |
property wChar+ existsOp wChar+ boolval

D1inop T:= rel0pfsStringop

relOp L N O N P P P

stringOp ::= 'contains'|'doesNotContain'|'derivedfrom'

existsOp ::= 'exists'

boolval ::= 'true'|'false'

quotedVal : := dQuote escapedQuote dQuote

wChar ::= space|hTab|lineFeed|vTab|formFeed|return

property ::= (* property name as defined in Section 2.4 *)

escapedQuote ::= (* double-quote escaped string as defined in Section

1.2.2 *)


https://iecnorm.com/api/?name=a847f39f6dd6d03709dd2769ecb01cfb

2.3

-38 - 29341-4-12 © ISO/IEC:2008(E)

hTab ::= (* UTF-8 code 0x09, horizontal tab character ¥*)
lineFeed ::= (* UTF-8 code 0x0A, line feed character ¥*)

vTab ::= (* UTF-8 code 0x0B, vertical tab character *)
formFeed ::= (* UTF-8 code 0x0C, form feed character *)
return ::= (* UTF-8 code 0x0D, carriage return character *)
space HEE L

(* UTF-8 code 0x20, space character *)

dQuote i= M1

(* UTF-8 code 0x22, double quote character ¥*)

asterisk = R
(* UTF-8 code 0x2A, asterisk character *)

11.2 SearchCriteria String Semantics and Examples

e  Operator precedence
Precedence, highest to lowest, is:

dQuote

(G

binOp, existsOp
and

or

Examples:
“sl and s2 or s3 or s4 and s5”
is equivalent to:
“((s1 and s2) or s3) or (84 and s5)”
Likewise,
“sl and s2 or (83 or s4) and s5”
is equivalent to:
“(s1 and s2) (or ((s83 or s4) and s5)”

ek

e Return all. The special value
selected starting-container.

means find everything, or return all objects that exist beneath the|

e Property existence testing. Property existence is queried for by using the exists operator. Strictl
speaking,;'exists could be a unary operator. This SearchCriteria syntax makes it a binary operatof
simplify search string parsing — there are no unary operators. The string “actor exists true” iy

truexfor 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 |

y
to

as

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 class
specification is queried for by using the derivedfrom operator. For example:

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

e Numeric comparisons. When the operator in a relExp is a re10p, 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 property values, the comparison is done by treating both values as
strings, converting a numeric value to its string representation in decimal if necessary.
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Note: The ContentDirectory service is not expected to recognize any kind of numeric data other than

decimal integers, composed only of decimal digits with the optional leading sign.

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

12 A ARG TYPE BrowseFlag

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

Bro

seMetadata - this indicates that the properties of the ohject specified hy the Ohject/D argument will be

retyl

Bro

fned in the Result argument.

seDirectChildren - this indicates that first level objects under the object specified by the ObjectlD.argun

will

2.3

Thi
acti
proj
The

retu
the

point to specify additional properties, not REQUIRED by the DIDL-Eite’schema to be returned in Result.
hpliant ContentDirectory service implementations do not return optional properties unless they are explictly
reqyested in the Filter input argument.

Corn

Bot

If th
nan|

Ac
Filti
inpy
with

In a]l cases, a compliant ContentDirectory service implementation MUST always respond to Search() and

Bro
Filt
the |
magd
Con

Example 1:“The Filter argument in a Search() action is specified as “didl-1lite:res@size”, indicating

the

Red

be returned in the Result argument, as well as the metadata of all objects specified.

13 A ARG TYPE Filter

state variable is introduced to provide type information for the Filter argument in the’Browse() and Sea

hent

Ch()

ns. The comma-separated list of property specifiers (including namespaces) indicates which metadata
erties are to be returned in the Result of the Browse() or Search() actions.

Filter argument allows control points to control the complexity of the obje€t/metadata properties that are
fned within the DIDL-Lite Result argument of the Browse() and Searcli()yactions. Properties REQUIRED
DIDL-Lite schema are always returned in the Result output argumerit. The Filter argument allows a contr

h independent and dependent properties MAY be included in the comma-separated Filter argument.

e Filter argument is equal to “*”, all supported properties, both REQUIRED and OPTIONAL, from all
espaces are returned.

mpliant ContentDirectory service implementation MUST also ignore optional properties requested in thg
b input argument, which are not actually.present in the matching objects. For example, a Browse() Filter
t argument of the form “dc : creator™is successful and returns a DIDL-Lite Result value that complie
the other Browse() input argumentsyeven in the case that the objects represented in Resul/t do not have a
reator property defined.

vse() requests with the smallest, valid DIDL-Lite XML Document in the Result argument that satisfies the
b input argument. In-soime cases, a ContentDirectory service MUST add properties that are not specified
Filter argument s@ that the resulting DIDL-Lite XML Document is valid. If the XML document can not bd
e valid by addifig other properties, the offending properties in the Filter argument MUST be ignored by t
tentDirectory service.

bptiohal'yes@size property, if present, MUST be returned in the results of the Search().

uest:

by
bl

B

in
he

that

Search("0", "dc:title contains "tenderness"", "didl-lite:res@size", 0, 1,

nmn )
The

ContentDirectory service responds with the smallest, valid DIDL-Lite XML Document in the Result

argument that satisfies the Filter argument, as follows:

Response:

Search ("

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

<DIDL-Lite

xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xgi:schemaLocation="
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urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1lite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="18" parentID="13" restricted="0">
<dc:title>Try a little tenderness</dc:title>
<upnp:class>object.item.audioIltem.musicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/mpeg:*" size="3558000">
http://168.192.1.1/audiol97.mp3
</res>
</item>
</DIDL-Lite>", 1, 1, 2345)

By the same token, individual properties NOT specified in the comma-separated Filter list that are REQUIRED
for § 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
autdmatically included in all item and container objects in the Result. The REQUIRED res@protocollnfo
property is also automatically included in the Result. (Note that the REQUIRED inclusion of.the dependent
res@protocollnfo property forces the inclusion of its associated independent res propertys)

Example 2: The Filter argument in a Search() action is specified as
"ugnp: longDescription, dc:creator”, indicating that the optional upup:longDescription and
dc:dreator properties MUST be included in the DIDL-Lite Result returned forg¢ach object.

Request:
Segdrch("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
Sealch() arguments and the specified Filter argument, as follows:

Regponse:
Segrch ("
<?3¥ml version="1.0" encoding="UTF%8''?>
<DIDL-Lite
xmlns:dc="http://purl.org/dc/&lements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns :upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3torg/2001/XMLSchema-instance"
xg41i:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnpsorg/schemas/av/didl-1ite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://wwwlupnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="18" parentID="13" restricted="0">
<dc:title>Try a little tenderness</dc:title>
<upnp:class>object.item.audioltem.musicTrack</upnp:class>
<Upnp:longDescriptions>
This song is considered to be the finest R&amp;B tune ever
</upnp:longDescription>
<dc:creator>0Otis Redding</dc:creators>
</item>
</DIDL-Lite>", 1, 1, 2345)

2.314 A ARG TYPE SortCriteria

This state variable is introduced to provide type information for the SortCriteria argument in the Browse() and
Search() actions. A_ARG_TYPE SortCriteria is a possibly empty CSV list of property names, each of which
MUST be prefixed by a sort modifier. Sort modifiers indicate whether the prefixed property is to be sorted in
ascending or descending order. They may also indicate that the sort process should use some special
interpretation of the property’s value. See Section 2.3.4 “SortExtensionCapabilities” for detailed information
about sort modifiers. Properties appear in the list in order of descending sort priority. For example, a value of

“+upnp:artist,-dc:date,+dc:title”
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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.

a

e  Objects that have at least one value for the property are returned next in their group. Objects that hay
multiple values for the property (either multi-valued or CSV list) are sorted based on the propetty)vqlue
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 hay
multiple values (either multi-valued or CSV list) for the property are sorted baset,on the property vglue
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 thejr-group.

Depending on the property, the sort operation uses the semantics of the propertyrather than the alphabetical
ordgr of the values of that property. Note that alphabetical sorting should not)be based on Unicode character
valyes but rather based on localized lexical conventions. For example, the3'6” character in German sorts between

€699

n” fand “p” characters whereas in Swedish, it sorts after “z”. See [UNICODE COLLATION].

When an empty string is specified, then the order is device depefident. Additionally, this device dependent
ord¢ring MUST remain constant unless the SystemUpdatelD~value has changed since the last action invocatign.

In other words, any two objects that appear in a Result argament MUST always appear in the same relative ofder
as lgng as the SystemUpdatelD value did not change.

Notg that only properties available in SortCapabilities-¢an be sorted on.

2315 A ARG TYPE Index

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

2316 A ARG TYPE Count

Thig state variable is intreduced to provide type information for the Count argument in various actions. Coun}
argyments specify an ordinal number of arbitrary objects.

2317 A-ARG TYPE UpdatelD

Thig state vatiable is introduced to provide type information for the UpdatelD output argument in the Browsd()
and|Searchl) actions. The returned value will either be the System UpdatelD (see Section 0, “
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SystemUpdatelID”) or a ContainerUpdatelD (see Section 2.2, “Terms”).

2.318 A ARG TYPE TransferID

This state variable is introduced to provide type information for the 7ransferlD argument in various actions. The
TransferID argument uniquely identifies individual file transfers initiated by the /mportResource() or the
ExportResource() action of the ContentDirectory service. The TransferlD is a unique value assigned by the
device.

2.319 A ARG TYPE TransferStatus

Thig state variable is introduced to provide type information for the TransferStatus argument in various actiofs.
Thi§ variable MAY assume one of the enumerated values: “/N_PROGRESS”, “STOPPED”, “ERROR” 0t
“CAMPLETED”, indicating the status of a file transfer.

2.320 A ARG TYPE TransferLength

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

2.321 A ARG TYPE TransferTotal

Thig state variable is introduced to provide type information for the Transférfotal argument in various actionk.
Its data type is string, representing a numerical value that MAY exceed32 bits in size.

2.322 A ARG TYPE TaqgValuelist

Thig state variable is introduced to provide type informationétér'the CurrentTagValue and NewTagValue
argyments in the UpdateObject() action. It is a CSV list of\pairs of DIDL-Lite XML fragments. Each fragmen is
eithpr an empty placeholder or a well-formed XML element. Note that commas (“,”) that appear within XML
CDATA in the fragments MUST be escaped (as “\,”){See Section 1.3.1, “Comma Separated Value (CSV)
Listg”.

2.3.23 A ARG TYPE URI

Thig state variable is introduced to provide type information for the UR/ argument in various actions. UR/ INJor
OUT arguments in ContentDirectory service actions MUST be properly escaped URIs as described in [RFC
239p]. In addition, URI argumefits MUST be escaped according to the requirements of RFC1738
(http://www.ietf.org/rfc/rfc1738.txt).
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2.4 Eventing and Moderation

Table 2-5: Event moderation

Variable Name Evented Moderated | Max Event | Logical Min Delta

Event Rate’ Combination  per
Event?

TransferlDs YES NO

A_ARG TYPE ObjectID NO NO

A ARG TYPE Result NO NO

A_ARG _TYPE SearchCriteria | NO NO

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_TransferID 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

SeakchCapabilities NO NO

SorjCapabilities NQ NO

SorjExtensionCapabilities NO NO

FeayureList NO NO

SystemUpdatelD YES YES 0.2 seconds

ContainerUpdatelDs, YES YES 0.2 seconds

Nonl-standard-stafé variables TBD TBD TBD TBD TBD

implemented\by’a UPnP

vendlor go here

1 Détefmined by N, where Rate = (Event)/(N seconds).

2 (N) * (allowedValueRange Step)
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The following tables and subsections define the various ContentDirectory service actions.

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

Table 2-6: Actions

Name R/O1

GetSearchCapabilities() R
GetSartCapabilities() R
GetbortExtensionCapabilities() 02
GetFeatureList() R
GetbystemUpdatelD() R
Bropse() R
Seakch() [0)
CreputeObject() o
DesfroyObject() [0}
UpdateObject() @)
MoveObject() [0}
ImppritResource() [0}
ExpprtResource() [0}
DelgteResource() 0]
Ston TransferResource() 0]
Get{ransferProgress() [0)
CrejuteReference() [0
Non-standard actions implemented by air UPnP vendor go here. X
1 R=REQUIRED, O = OPTIONAL, X = Non-standard

2 REQUIRED if implementation supports sort modifiers other than “+” and “=”

Notp: Non-standard actionssMUST be implemented in such a way that they do not interfere with the basic
opefation of the ConténtDirectory service, that is: these actions MUST be OPTIONAL and do not need to be
invgked for the ContentDirectory service to operate normally.
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2.51 GetSearchCapabilities()

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

2.5

A1 Arguments

Table 2-7:  Arguments for GetSearchCapabilities()

Argument Direction Related State Variable
SearchCaps our SearchCapabilities
2.5(1.2 Dependency on State
Norje.
2.511.3 Effect on State
Norje.
2.5(1.4 Errors
Tahle 2-8: Error Codes for GetSearchCapabilities()

errorDescription Description
400499 TBD See UPnP Device Architeeture section on Control.
5004599 TBD See UPnP Device Architecture section on Control.
600699 TBD See UPnP Device Architecture section on Control.
2.5.2 GetSortCapabilities()

Thi
nanf
in th

2.5

action returns a CSV list of property names'that can be used in the sortCriteria argument. The property
es returned MUST include the appropriate namespace prefixes, except for the didl-lite namespace. Prope
e didl-lite namespace MUST always(be returned without the prefix.

21 Arguments

Table 2-9:  Argumentsfor GetSortCapabilities()

Direction Related State Variable
Sor{Caps our SortCapabilities
2.5(2.2 Dependency on State

Norj

C.,

'ties

2.5.2.3 Effect on State

None.
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2.5.24 Errors

Table 2-10: Error Codes for GetSortCapabilities()

errorCode @ errorDescription | Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.

2.9.3 GetSortExtensionCapabilities()

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

2.5(3.1 Arguments

Tahle 2-11: Arguments for GetSortExtensionCapabilities()

Direction Related State Variable

SorjExtensionCaps our SortExtension€apabilities

2.5/3.2 Dependency on State

Norje.

2.5(3.3 Effect on State

Norje.

2.5/3.4 Errors

Talhle 2-12: Error Codes for GetSortExtensionCapabilities()

)rCode  errorDescription | Description

4004499 TBD See UPnP Device Architecture section on Control.
5004599 TBD See UPnP Device Architecture section on Control.
600{699 TBD See UPnP Device Architecture section on Control.

2.4 GetkeaturelList()

Thig action téturns a Features XML Document describing which optional CDS features this device supports, If
any

25247 Arguments

Table 2-13: Arguments for GetFeatureList()

Argument Direction Related State Variable

FeatureList our FeatureList

2542 Dependency on State

None.

2.5.4.3 Effect on State

None.
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2.5.4.4 Errors

Table 2-14: Error Codes for GetFeatureList()

errorCode @ errorDescription | Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.

2.8.5 GetSystemUpdatelD()

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

2.5(5.1 Arguments
Tahle 2-15: Arguments for GetSystemUpdatelD()

Direction Related State Variable

Id our System UpdatetD

2.5/5.2 Dependency on State

Norje.

2.5(5.3 Effect on State
Nor

o

2.5(5.4 Errors
Table 2-16: Error Codes for GetSystemUpdatelD()

Error Error Description

Code Description

4001499 TBD See UPnP Device Architecture section on Control.
5004599 TBD See UPnP Device Architecture section on Control.
6001699 TBD See UPnP Device Architecture section on Control.

256 Browse()

Thig actien‘allows the caller to incrementally browse the native hierarchy of the ContentDirectory service objects
exppsed by the ContentDirectory service, including information listing the classes of objects available in any
particuldr object container.

2.5.6.1 Arguments

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

e ObjectID: The @id of the object currently being browsed. An ObjectID value of zero corresponds to the
root object of the ContentDirectory service.

e  BrowseFlag: See Section 2.3.12, “4_ARG_TYPE BrowseFlag.”
e  Filter: See Section 2.3.13, “A_ARG_TYPE Filter.”

o  Startinglndex: Zero-based offset to enumerate children under the container specified by ObjectID.
Startinglndex MUST be set to 0 if BrowseFlag is equal to “BrowseMetaData”.
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RequestedCount: Requested number of entries under the object specified by ObjectID. RequestedCount

= 0 indicates request all entries.

o  SortCriteria: See Section 2.3.14, “A_ARG _TYPE_SortCriteria.”

e  Result: See Section 2.3.10, “A_ARG_TYPE Result.”

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

o  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

U‘L}j\.a\.«tb ;11 t}l\.a U‘l}j\/\ut Dybb;ﬁ\.«d fUl t}lb BI Unwoscc l\ aut;uu (illd\.«y\/lld\.«llt Uf t}l\/ Dtﬂ.l_tills ;lld\.«A DP\/\/;ﬁUd L)
Startinglndex argument).
If the ContentDirectory service implementation cannot timely compute the value of TotalMatches, b
there are matching objects that have been found by the ContentDirectory service implementation, th
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,
there are no matching objects found, then the Browse() action MUST return errorcode 720.

e UpdatelD: 1f a container’s @id is specified in the ObjectID argument, then'the’ ContainerUpdatelD
Section 2.2, “Terms”) of that container is returned. If the control point las,a ContainerUpdatelD foy
container that is not equal to the UpdatelD last returned, then the contrd} point should refresh all its
state relative to that container. If the ObjectID argument does notefer to a container, then the value
returned in the UpdatelD argument MUST be the System UpdatetD:

the

see
the

Talhle 2-17: Arguments for Browse()

Argument Direction Related State Variable
ObjkctID IN A ARG TYPE ObjectlD
BrowseFlag IN A ARG _TYPE BrowseFlag
Filtgr 1IN A_ARG TYPE Filter
StanftingIndex IN A_ARG_TYPE Index
RequestedCount IN A ARG TYPE Count
SoriCriteria IN A ARG _TYPE SortCriteria
Reshlt our A_ARG TYPE Result
NumberReturned our A ARG _TYPE Count
TotqIMatches our A_ARG_TYPE Count
UpdatelD our A_ARG_TYPE UpdatelD
2.5/6.2 Dependency on State

Nore.

2.5.6.3 Effect on State

None.
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2.5.6.4

Errors

Table 2-18: Error Codes for Browse()

errorCode @ errorDescription | Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
701 No such object The Browse() request failed because the specified Object/D
argument is invalid.
709 Unsupported or The Browse() request failed because the specified SortCriteria i$
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 numbeér of
objects that are a match for the browse criteria and fs.additionally
unable to return, in the time allotted, any objectsythat match the
browse criteria.
2.8.7 Search()

Thig action allows the caller to search the ContentDirectory service for abjects that match some search criteri

0.

The|search criteria are specified as a query string operating on properties with comparison and logical operat¢rs.

2.571

Thel Filter, Startinglndex, RequestedCount, SortCriteria isiput arguments are the same as the corresponding if

Arguments

argyments for the Browse() action. The Result and UpdatefD output arguments are the same as the
corfiesponding output arguments for the Browse() action. (See Section 2.5.6, “Browse()”). In addition, the
follpwing arguments are defined:

ContainerID: Unique identifier of thexcontainer in which to begin searching. A ContainerID value o
zero corresponds to the root object-of the ContentDirectory service.

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

TotalMatches: Total number of ContentDirectory service objects that match the search criteria
(specified by the Search€riteria argument, and independent of the starting index specified by the
Startinglndex arguinerit) under the object specified by the Container/D argument.

If the ContentDitectory service implementation cannot timely compute the value of TotalMatches, b
there are mafching objects that have been found by the ContentDirectory service implementation, th
the Search().action MUST successfully return with the TotalMatches argument set to zero and the
NumbépReturned argument indicating the number of returned objects.

If the ContentDirectory service implementation cannot timely compute the value of TotalMatches,
there are no matching objects found, then the Search() action MUST return error code 720.

SearchCriteria: See Section 2.3.11, “A_ARG _TYPE_SearchCriteria.”

iput
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Table 2-19: Arguments for Search()

Argument Direction Related State Variable
ContainerID IN A ARG TYPE ObjectID
SearchCriteria IN A ARG _TYPE SearchCriteria
Filter IN A_ARG TYPE Filter
StartingIndex IN A_ARG_TYPE Index
RequestedCount IN A ARG _TYPE Count
SoriCriteria IN A_ARG_TYPE SortCriteria
Result our A ARG TYPE Result
NumpberReturned our A ARG TYPE Count
TotylMatches our A ARG _TYPE Count
UpdatelD our A_ARG_TYPE UpdatetD

2.5|7.2 Dependency on State

Norje.

2.5(7.3 Effect on State

Norje.

2.5|7.4 Errors
Table 2-20: Error Codes for Search()

)rCode  errorDescription | Description

400499 TBD See UPnP Device Architecture section on Control.

500599 TBD See-UPnP Device Architecture section on Control.

600+699 TBD See UPnP Device Architecture section on Control.

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

709 Unsupported or The Search() request failed because the SortCriteria argument is
mvalid sort criteria | not supported or is invalid

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

invalid or identifies an object that is not a container.

720 Cannot process the | The Search() 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 search criteria and is additionally
unable to return, in the time allotted, any objects that match the
search criteria.
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2.5.8 CreateObject()

This action creates a new object in the container identified by Container/D. The Elements input argument MUST
conform to the DIDL-Lite schema [DIDL-LITE-XSD]. Consequently, the minimum information that MUST be
included is the @id, @parentID, @restricted, dc:title, and_upnp:class properties. Since the value of the @id
property is assigned by the CreateObject() action, it MUST initially be set to “””. The value of the @parentID
property MUST match the value specified by the ContainerID input argument. Additionally, the @restricted
property MUST be set to “0” (false). If any of these requirements are not met, the device MUST return error
code 712 — “Bad metadata”.

The

ContentDirectory service MUST prevent control points from initializing the @restricted property to “1”

(true) since restricted objects can only be deleted and/or modified by the service itself according to some service-

inte
can
this

The

not be deleted and/or modified by the service because the service does not know the rules for that objeet.
were allowed to happen, the new object would become both permanent and un-modifiable.

al rules. Allowing a control point to initialize the @restricted property to “/” would create an objectcthgt

If

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.dcross the whole

dire

conjplete object description is returned in output argument Resu/t in DIDL-Lite form.

2.5

Wh
way

ctory. The unique @id assigned to the newly created object is returned in the output argurhent ObjectID.

8.1 res Property Creation

en the new object will have one or more res properties, the res propertiessMUST be generated in one of ty
S:

e 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, ther€Source is available immediately and there is|
need to invoke the /mportResource() action.

The following is an example of the res property.and its associated res@xxx properties as returned in

property and the res@protocollnfo propetty:

Request:

CreateObject ("10", "

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

<DIDL-Lite

xmlns:dc="http: //purl.org/dc/elements/1.1/"

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

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

xmlns:xsiz"http://www.w3.0org/2001/XMLSchema-instance"

xsi:schemaliocation="
urn:gchemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1ite-v2-20060531.xsd
urh: schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="" parentID="10" restricted="0">

<dc:title>New Song</dc:title>

Result argument of the CreateObject() actioppwhen the control point specifies a value for both the rds

The

VO

no

the

LAI.L)].J.L) . blabb)

object.item.audioltem

</upnp:class>

<res protocolInfo="http:*:audio/mp3:*">
http://10.0.0.1/contentdir?id=10

</res>

</item>
</DIDL-Lite>")
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Response:

CreateObject ("12", "

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

<DIDL-Lite

xmlns:dc="http://purl.org/dc/elements/1.1/"

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

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

xmlns: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-1lite-v2-20060531.xsd

urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="12" parentID="10" restricted="0">
<dc:title>New Song</dc:title>
<dc:creators></dc:creators
<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
protocolInfo="http:*:audio/mpd:*"
importUri="http://10.0.0.1/postdir?id=10">
http://10.0.0.1/contentdir?id=10
</res>

The control point does not specify a value for the res property. In this case, the ContentDirectory
service MUST create the y'es@importUri property whose value is used for importing the resource at
later time. The res property returned to the control point (as part of the CreateObject() Result output]
argument) has nowalue (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;

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

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

The following is an example of the res property and its associated res(@xxx properties as returned in the
Result argument of the CreateObject() action when the control point does not specify a value for the res

property, but provides the res@protocollnfo property and a value for the res@importUri property that
MUST used to bind the resource to the object:
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Request:
CreateObject ("10", "
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns: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-1lite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="" parentID="10" restricted="0">
<dc:title>New Song</dc:title>
<upnp:class>
object.item.audioItem
</upnp:class>
<res protocolInfo="*:*:* %>
</res>
</item>
</DIDL-Lite>")

Response:
CreateObject ("12", "
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-oxrgsrmetadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="
urn:schemas-upnp-org:mepadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1ite-v2-20060531.xsd
urn:schemas-upnp-orgametadata-1-0/upnp/
http://www.upnp.ety/schemas/av/upnp-v2-20060531.xsd">
<item id="12" pakentID="10" restricted="0">
<dc:title>New Song</dc:title>
<dc:creater></dc:creator>
<upnp:elass>
object.item.audioIltem
</upnp:class>
<xes
protocolInfo="http:*:audio/mp3:*"
importUri="http://10.0.0.1/postdir?id=10">
http://10.0.0.1/contentdir?id=10
</res>
</item>
</DIDL-Lite>")

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

In both cases (1. and 2.), if the control point knows the MIME-type of the resource being added, the associated
res@protocolinfo property should be set to “* : * : MIME-type: *” (for example, “* : * :audio/m3u: *”).
Otherwise, it should be set to “* : * : * : *”_ [t is the responsibility of the ContentDirectory service to fill in the
appropriate values for the protocol, network and additionallnfo fields of the associated res@protocolinfo
property (for example, “http:*:audio/m3u: *”) when it knows them (typically after importing the
resource). This information is used to enable compatibility checking between MediaServer and MediaRenderer
devices for this resource.
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The ability to allow res properties in container objects is vendor dependent. If a ContentDirectory service
implementation does not allow container objects to have res properties, attempting to create a container object
with a res property MUST generate error code 712 — “Bad metadata”.

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

CreateObject() can also be used to create a new bookmark item. A bookmark item can be created in any
container. When a bookmark item is created, the associated content item MUST be updated so that one of its
upnp-bookmarkID properties contains the object ID of the newly created bookmark item. After the bookmark is
created, it MUST contain the object ID of the bookmarked content item in its upnp:bookmarkedObjectID

“P ”

property. (See also Appendix Requirements for th

In the Elements input argument, the upnp:bookmarkedObjectID, dc:title, upnp:deviceUDN (AVT and RES)
upnp.devicetUDN@serviceld, upnp:deviceUDN@serviceType, and upnp:stateVariableCollection propertics gre
spegified to create a bookmark item. The upnp.class property MUST be set to “object.item.bookmgitkltém” of a
derived class if the upnp.createClass property in the bookmark container allows this. Other bookmark related
information such as creation time (dc:date) is created by the ContentDirectory service or the cotrol point. If]the
confrol point has a clock, it sets creation time to the current time. If available, the ContentDit€ctory service cqn
overwrite the control point-supplied creation time with its own notion of creation time. df the ContentDirectofy
serviice does not have a clock, then it MUST NOT update or remove creation time from)the object. Table C-1p,
“bopkmarkitem:item Properties” shows the structure of each bookmark item.

Notg:

1. AVTransport service implementations that want to participate in scenarios that use bookmarks MUST
implement the AV TransportURIMetaData state variable to store-the relevant DIDL-Lite XML fragmpnt
that includes the object ID of the current content.

2. A control point embedded with a private MediaServerorMediaRenderer MUST provide a persisten
UDN that is not exposed to the network but is usedédn & data structure that contains a UDN field.
Additionally, serviceType and serviceld must besupported by the device.

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

In afldition, the CreateObject() action can be used to'create a new bookmark container. The newly created
confainer MUST have the bookmark containerelass type and SHOULD set the @neverPlayable property to 117
if itjwill never contain content other than (non-playable) bookmarks.

2.5(8.2 Arguments
Tahle 2-21: Arguments for-CreateObject()

Argument Direction Related State Variable
ContainerID IN A ARG TYPE ObjectID
Elements IN A ARG TYPE Result
ObjpctID our A_ARG_TYPE_ObjectID
Resiulr our A ARG TYPE Result

25.8.3 Dependency on State

None.

2.5.8.4 Effect on State

This action updates the System UpdatelD and the ContainerUpdatelD for this container. Also, if creation of this
object causes other containers to change, their ContainerUpdatelD values are updated as well.
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2.5.8.5 Errors
Table 2-22: Error codes for CreateObject()

errorCode errorDescription Description

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

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

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

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

71p Bad metadata CreateObject() failed because the Elements argument is not
supported or is invalid.

71B Restricted parent CreateObject() failed because the @restricted property of the

object container specified by ContainerID argument is setto,“/”.

2.9 DestroyObject()

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

Thelresults of DestroyObject() in the case that the targeted object is a container with @restricted property seft
“0”land one or more direct child or descendant child objects with @restiieted properties set to “/” are vendof
depgndent. There are three likely outcomes when this condition prevails:

w

=

(o)

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

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

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

Bechuse the results of the DestroyObject() action are vendor dependent when the above condition prevails,
confrol points are strongly recommended to execute DestrovObject() on all of the descendant and child objec
the fargeted container object individually before attempting to destroy the container.

w2
5.

The|ContentDirectory service implementation MAY delete a resource when it detects, with absolute certainty,
that|there are no refergnces to it left anywhere in the ContentDirectory service after the successful
DeslroyObject() action’For ContentDirectory service implementations that do not attempt to delete resources,
DesfroyObject()seturns successfully. These ContentDirectory service implementations may possess some mgans
of hpndling resources that are no longer referenced by the ContentDirectory service as a result of the
DesyroyObjerl() action. For ContentDirectory service implementations that do attempt to delete resources, th¢re
are three\likely outcomes of the DestroyObject() action:

on returns successfully even if only a p

longer referenced. The DestroyObject() acti
resources at all are deleted.

ortion or no

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

e DestroyObject() fails and returns error code 715 indicating that an unsuccessful attempt was made to
delete one or more resources referenced in the target object because one or more resources can not be
accessed. No resources are deleted and there is no change in state of the ContentDirectory service.
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This action can also be used to destroy a bookmark item or a bookmark container. When a bookmark item is to
be destroyed, the ContentDirectory service MUST first find the associated content item using the
upnp:bookmarkedID property of the bookmark item and it MUST remove the associated upnp.bookmarkiD
property from the content item. Similarly, when a content item that contains one or more upnp.bookmarklD
properties is destroyed, the ContentDirectory service MUST find all associated bookmark items and MUST also
delete those bookmark items.

2591 Arguments

Table 2-23: Arguments for DestroyObject()

Argument Direction Related State Variable

ObjectID IN A_ARG_TYPE_ObjectID

2.5(9.2 Dependency on State

Norfe.

2.5(9.3 Effect on State

Thig action updates the SystemUpdatelD and the ContainerUpdatelD of the parent‘container. Also, if deletiof of
this|object causes other containers to change, and those containers exist after'the’completion of the
DesyroyObject() action, their ContainerUpdatelD values are updated as wells

2.519.4 Errors
Table 2-24: Error Codes for DestroyObject()

rorCode errorDescription Description

40pP-499 TBD See UPnP Device Architecture section on Control.
50p-599 TBD See UPnP'Device Architecture section on Control.
60p-699 TBD See'UPnP Device Architecture section on Control.
70[l No such object DestroyObject() failed because the object specified by the
ObjectID argument is invalid.
71| Restricted object DestroyObject() failed because the @restricted property of the
object specified by the ObjectID argument is set to “/”.
71B Restricted parent DestroyObject() failed because the @restricted property of the
object parent object of the object specified by the Object/D argument is
set to “/”.
714 No such resource DestroyObject() failed because the resource referenced by the
object specified by the Object/D argument cannot be identified.
71p Source resource DestroyObject() failed because the resource referenced by the
access denied object specified by the Object/D argument cannot be accessed.

2.510 UpdateObject()

This action modifies, deletes or inserts object metadata. The object to be updated is specified by ObjectID. The
CurrentTagValue argument is a CSV list of DIDL-Lite XML fragments. Each fragment is either the complete,
exact, current text of the XML representation of an existing independent property of the object or an empty
placeholder. The NewTagValue argument is also a CSV list of DIDL-Lite XML fragments, each of which is the
complete new XML representation of an independent property for the object or an empty placeholder. The two
tag/value lists MUST have the same number of entries. Each entry in the CurrentTagValue argument represents
properties to be modified. The corresponding entry in the NewTagValue represents the new, replacement value
for the property identified by the CurrentTagValue argument.
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Identification of existing properties to be modified MUST be exact. The CurrentTagValue entry text MUST
exactly match the text of the property value. This is easily done by copying the text from a previously returned
Search() or Browse() result, and it allows UpdateObject() to perform a simple string comparison between a
CurrentTagValue entry and the current information. The matched existing property is then replaced by the
corresponding value in the NewTagValue argument. The independent property name in the NewTagValue entry
MUST be the same as in the CurrentTagValue entry. Using UpdateObject() to replace one property by a
different property is not allowed. This MUST be accomplished by first deleting the old property and then adding
the new one.

If an entry in the CurrentTagValue argument is an empty string, it matches the nu/l element, and the net effect is

to insert the corresponding NewTagValue entry as a new property. Conversely, if an entry in the

Cuiperr T agy atne arguIment 1S ot TMpty but the COITESPOIiimng VoW gy aiie emry 13, the et eifect S to Temove
the gurrent property. If changing or removing a property would result in an object that no longer satisfies-the

reqyirements as specified by the object’s class, the UpdateObject() action MUST fail without any chardgg and
retuln the appropriate error code. Examples include:

e Removing a REQUIRED property, unless the property appears multiple times and this single removpl
leaves the object with a valid set of REQUIRED occurrences.

e Changing the value of the dc.date property to a person’s name.

e Changing the object’s class.

The| ContentDirectory service MAY delete a resource when it detects, with absolute certainty, that there are 1
rempining references to the resource anywhere in the ContentDirectory service after the UpdateObject() actig

50

When the specified object is targeted to acquire one or more res properties)as part of the update, the res
properties MUST be generated as specified in Section 2.5.8.1, “res Property Creation”.

When the two argument lists contain two or more entries, the mulfiple-update request is performed as an atorpic
opefation. In other words, all modifications to the object MUST.be made before any change is visible to an
extgrnal observer. Either the entire request succeeds or no.property is changed. A partial update MUST never
occyir.

Itenps that are actually references to other, existing«€ontentDirectory service items are generated with the
CrejiteReference() action. Reference items cannot be generated using the UpdateObject() action.

Objpcts can be moved within the ContentDitectory service hierarchy with the MoveObject() action. Objects
canfot be moved with UpdateObject() because the @parentID property is a dependent property and
UpdateObject() does not provide a way to'change a dependent property without sending the entire value of it
assqciated independent property. In¢his case, it would be the entire object.
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Table 2-25: Update examples

Operation Notes

Change the title of <dc:title> <dc:title>
a song My Favorite Song My Second
</dc:title> Favorite Song
</dc:title>
Delete the date <dc:date> (Empty String)
property 1990-01-01
</dc:date>
Insert-a genre tag (Fmpfv Qh‘ing\ <upnp:genre>
Swing
</upnp:genre>
Change the artist’s | <UPHP: artist> <upnp: artist > The entire top-level tag
nanje from Singerl | Singerl . Singerz . (that is:
to Singer2 </upnp:artist> </upnp:artist > <upnp:artistd) is
included injboth
CurrentldagValue and
NewTagWalue.
Chalnge the title, <dC:tit1?> <dc:t%tle> . I CutrentTagValue,
insert another My Favorite Song | My Third Favorite Vs the double-comma
genfe, and delete </dc:title>,, Song placeholder just after
the publisher <dc:publisher> </dc:title>, </dc:titles.In
property Acme Music <UPnp :genre>Jazz | vo. 140 Value, note that
</dc:publishers> </upnp:genres the trailing comma at the
end is a placeholder for
the deleted
<dc:publishers tag.

2.5(10.1 Arguments
Tahle 2-26: Arguments for UpdateObjéct()

Argument Direction Related State Variable
ObjpctID IN A ARG TYPE ObjectlD
CuryentTagValue IN A ARG _TYPE TagValueList
NewTagValue IN A ARG _TYPE TagValueList

2.5(10.2 Dependency on State

Norfe.

2.5(10.3 ,* Effect on State

Thig action will change the metadata of the specified object. It also updates the System UpdatelD state variabl|
and the ContainerUpdatelD value for the parent container. Finally, if changing this object causes other
containers to change, and those containers exist after the completion of the action, their ContainerUpdatelD
values are updated as well.

w
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2.5.10.4 Errors
Table 2-27: Error Codes for UpdateObject()

errorCode @ errorDescription | Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
701 No such object UpdateQObject() failed because the specified Object/D is invalid.
702 Invalid UpdateObject() failed because the tag/value pair(s) listed in
currentTagValue CurrentTagValue do not match the current state of the
ContentDirectory service. The specified data is likely out of.date’
703 Invalid UpdateObject() failed because the specified value for the
newTagValue NewTagValue argument is invalid.
704 Required tag UpdateObject() failed because the request includeéd'a request to
delete a required tag.
705 Read only tag UpdateObject() failed because the request‘in¢luded a request to
update a read only tag.
706 Parameter UpdateObject() failed because the nimber of tag/value pairs
Mismatch (including empty placeholders) in\CurrentTagValue and
NewTagValue do not match.
711 Restricted object UpdateObject() failed because the @restricted property of the
object specified by the\-ObjectID argument is set to “/”.
712 Bad metadata UpdateObject() failed because the specified Elements argument is
not supported oris invalid.
713 Restricted parent UpdateObject() failed because the @restricted property of the
object parent gbject of the object specified by the ObjectID argument is
set to-1".
2.5.11 MoveObject()
Thig optional action moves ContentDirectory objects within the ContentDirectory service hierarchy when

itted. The caller specifies the ID of the object to move in the ObjectID input argument and the ID of the
destiination container in theNewParentID input argument and the action returns the object ID of the moved
objgct after the move has-completed in the NewObjectID output argument. The MoveObject() action may be
invgked to move eithercontainers or items. A container move action is a hierarchical move. If a container
confains other gbjects, all contained objects must be moved along with the parent object. The object ID of thd
moyed object’or any of its descendent children MAY be changed by the move operation but all other object IDs
MUSST remain unchanged by the move operation. If a moved object is referenced by other objects, all references
to the movéd object must remain valid after the ContentDirectory service has completed the move operation.
While.implementers MAY choose to provide an implementation which changes the object ID of the objects
being moved, this requirement may create a significant database problem for ContentDirectory service
implementations with many entries. If a MoveObject() implementation changes the object IDs of moving objects,
it MUST also send SystemUpdatelD events and, if it supports the ContainerUpdatelDs state variable, it MUST
send ContainerUpdatelDs events indicating which containers have changed. The ContainerUpdatelDs state
variable MUST contain the object IDs of the old parent container and the new parent container.

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

The entire requested move MUST complete or it MUST fail and leave the ContentDirectory service hierarchy
unchanged.
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Browse() and Search() actions depend upon the presence of a coherent ContentDirectory service hierarchy. If a

Browse() or Search() action is invoked by a control point while the MoveObject() action is executing, the

ContentDirectory service implementation is responsible for coordinating ContentDirectory service operations so

that

control points receive coherent results.

e Ifthe object to be moved is restricted (indicated by its @restricted property set to true), the action must

fail with error code 711 (Restricted object).

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

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

>

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

e Ifthe move operation would create an illegal configuration for the ContentDirectory service-hierarcl
the action must fail with error code 723 (Illegal move destination). This may happen, for €xarple, i
requested destination container is a child of the container to be moved.

2.5111.1 Arguments

Table 2-28: Arguments for MoveObject()

Argument Direction Related State Variable
ObjectID IN A_ARG TYRE ObjectiD
NewParentID IN A_ARGNTYPE ObjectID
NewObjectID ouUT 4, ARG _TYPE_ObjectID
2.5(11.2 Dependency on State

Note.

2.5/11.3 Effect on State

Thi
proy
prog

action updates the System UpdatelD state:variable. This action also updates the ContainerUpdatelD
erty for the destination parent container and the source parent Container. Also, the ContainerUpdatelD
erty must be updated for each container that contains objects with references to objects whose object ID

chamged.

Ly,
the
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2.5.11.4 Errors

Table 2-29: Error Codes for MoveObject()

Error Error Description
Code Description
400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
701 No such object The object identified by ObjectID does not exist.
710 No such container | The container identified by NewParentID does not exist.
711 Restricted object Cannot move the object because the object’s @restricted property
is setto “1”.
713 Restricted parent MoveObject() failed because the @restricted propertyof the
object destination parent container is set to “/”.
721 Restricted source MoveObject() failed because the @restricted property of the
parent object source parent container of the object to moyeis set to “/”.
722 Incompatible MoveObject() failed because the class-of‘the object to move is not
parent class compatible with the upnp:createGluss’property of the destination
parent container.
723 Illegal destination | MoveObject() failed becauge the specified move would create an
illegal configuration.
2.812 ImportResource()
Thig action transfers a file from an external source, specified by the SourceURI argument, to a local destinati
in the ContentDirectory service, specified by the DestinationURI argument. The control point invokes the
ImpprtResource() action with the SourceURI argument set to the URI of the external location and the
DesyinationURI argument set to the value ofithe res@importURI property associated with the destination
objgct’s res property. The ImportResourcef) action MUST use HTTP-GET on the SourceURI to retrieve the

extq

The
imp|
spe
sucd
valy
targ|
valy

Wh
imp|

rnal content and to create a local.copy of it.

DestinationURI should corpespond to an existing res@importURI property in the ContentDirectory servi
lementation. The res@importURI property identifies a download portal for the associated res property of]
ific target object. It is,used to create a local copy of the external content. After the transfer finishes
essfully, the local content is then associated with the target object by setting the target object’s res prope
e to a URI for that content, which MAY or MAY NOT be the same URI as the one specified in the

et object already has a value when the /mportResource() action is invoked, the resource is updated and th
e of the'es property MAY be changed.

en the GontentDirectory service validates the destination location in the ContentDirectory service
Jemernitation, the action returns a unique 7ransferlD in the response and starts transferring the content. A

n

CC
a

[ty

importURI property, depending on the ContentDirectory service implementation. If the res property of the

h
L

con

2.5

rol point can monitor the progress oI the transier by mvoking the Geilransjerf’rogress() action.

121 Arguments

Table 2-30: Arguments for ImportResource()

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

TransferlD out A ARG _TYPE TransferID
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2.5.12.2 Dependency on State
None.

2.5.12.3 Effect on State

When the file transfer is started, the 7ransfer/D value returned by the /mportResource() action is added into the
TransferlDs state variable. When the file transfer is finished, the TransferlD value is removed from the

TransferlDs state variable.

2.5.12.4 Errors

Table 2-31: Error Codes for ImportResource()

errorDescription | Description

400499 TBD See UPnP Device Architecture section on Control.

500599 TBD See UPnP Device Architecture section on Control.

600+699 TBD See UPnP Device Architecture section on Control:

714 No such source ImportResource() failed because the sourceresource specified by
resource the SourceURI argument cannot be idenfified.

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

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

the SourceURI argument-refuses to perform another file transfer.

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

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

2.513 ExportResource()

Thig action transfers a file, using H'I' TP POST, from a local source, specified by the SourceURI input argumdnt,
to ap external destination, specified by the DestinationURI input argument. When the ContentDirectory servite
valiflates the source locatien,the action returns a unique 7ransferID 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 fhat
the fransfer does not remove the resource from the ContentDirectory service. The transfer simply copies the
existing resource to.an external destination.

2.5(13.1.<-Arguments

Tahle2<32: Arguments for ExportResource()

Argument Direction Related State Variable
SourceURI IN A ARG _TYPE URI
DestinationURI IN A_ARG TYPE URI
TransferID our A ARG TYPE TransferID

2.5.13.2 Dependency on State
None.
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2.5.13.3 Effect on State

When the file transfer is started, the 7ransfer/D returned by ExportResource() is added into the TransferIDs state
variable. When the file transfer is finished, TransferID is removed from the TransferIDs state variable.

2.5.13.4 Errors

Table 2-33: Error Codes for ExportResource()

errorCode  errorDescription | Description

400499 TBD Sce IIPnP Device Architecture sectionon-Control

500599 TBD See UPnP Device Architecture section on Control.

600+699 TBD See UPnP Device Architecture section on Control.

714 No such source ExportResource() failed because the source resource specified by
resource the SourceURI argument cannot be identified.

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

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

the SourceURI argument refuses to perform another file transfer.

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

719 Destination ExportResource() faileddecause the destination resource specified
resource access by the Destination URf. argument cannot be accessed.
denied

2.5.14 DeleteResource()

Thig action uses the specified ResourceURI to 1ocate all of the res properties whose value equals the value
speg¢ified in the ResourceURI input argumentin the ContentDirectory service, and then delete those res
properties and all of their associated res@axxx properties from the respective objects. As a result, all located
objdcts will end up with one less res property and in some cases some objects may end up without any res
properties.

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

e The DeleteResource() action returns successfully, indicating that the resource identified by
ResourcéRI was found and deleted.

o The'DgleteResource() 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.

e The DeleieResource(] action fails and returns error code 715 mdicating that an unsuccessiul 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.

25141 Arguments

Table 2-34: Arguments for DeleteResource()

Argument Direction Related State Variable

ResourceURI IN A ARG TYPE URI



https://iecnorm.com/api/?name=a847f39f6dd6d03709dd2769ecb01cfb

- 64 - 29341-4-12 © ISO/IEC:2008(E)

2.5.14.2 Dependency on State

None.

2.5.14.3 Effect on State

This action updates SystemUpdatelD. Also updates ContainerUpdateld for each container in which a res
property is removed from an object.

2.5.14.4 Errors

Table 2-35: Error Codes for DeleteResource()

errorCode  errorDescription | Description

400499 TBD See UPnP Device Architecture section on Control.
500599 TBD See UPnP Device Architecture section on Control.
600+699 TBD See UPnP Device Architecture section on Control,
714 No such resource DeleteResource() failed because the resource‘spécified by
ResourceURI argument was not found.
715 Source resource DeleteResource() failed because the resource specified by
access denied ResourceURI argument cannot beaceessed.

2.8.15 StopTransferResource()

Thig action stops the file transfer initiated by the /mportResource() or ExportResource() action. The file transffer,
idertified by the TransferID argument, is halted immediatelys

2.5(15.1 Arguments

Table 2-36: Arguments for StopTransferResource()

Direction Related State Variable

TrapsferlD IN A ARG TYPE TransferID

2.5(15.2 Dependency-on State

Norfe.

2.5|15.3 Effect on State
When the filetransfer is finished, TransferID is removed from the status Transfer/Ds.

2.5(15.4~ Errors

Table 2-37: Error Codes for StopTransferResource()

errorCode | errorDescription Description

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

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

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

717 No such file StopTransferResource() failed because the file transfer task
transfer specified by the Transfer/D argument does not exist.
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2.5.16 GetTransferProgress()

This action is used to query the progress of the file transfer initiated by the /mportResource() or the
ExportResource() action. Progress of the file transfer, specified by Transfer/D, will be returned in the response.
The TransferStatus argument indicates the status of the file transfer. It can be either “/N_PROGRESS”,
“STOPPED”, “ERROR”, or “COMPLETED”. The TransferLength argument specifies the length in bytes that
has been transferred so far. The TransferTotal argument specifies the total length of the file in bytes that is
expected to be transferred. If the ContentDirectory serivce cannot determine the total length, the TransferTotal
argument MUST be set to zero. If the file transfer is started, the status is changed to “/N_PROGRESS”. If the file
transfer is finished, the status is changed to either “STOPPED”, “ERROR”, or “COMPLETED” depending on the
result of the file transfer. The ContentDirectory service MUST maintain the status of a file transfer for at least 30

1 o 1 £1 FaR. | FAL | 111 . 1 . 1 1 £ £ £
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2.5(16.1 Arguments

Table 2-38: Arguments for GetTransferProgress()

Argument Direction Related State Variable
TrapsferlD IN A ARG TYPE TransfertD
TrapsferStatus our A ARG _TYPE TransterStatus
TrapsferLength our A ARG TYPE/TransferLength
TrapsferTotal our A_ARGATYPE TransferTotal

2.5/16.2 Dependency on State

Norfe.

2.5(16.3 Effect on State

Norfe.

2.5(16.4 Errors

Table 2-39: Error Codes for GetFransferProgress()

Error Error Description

Code Description

4004499 TBD See UPnP Device Architecture section on Control.

5004599 TBD See UPnP Device Architecture section on Control.

600{699 TBD See UPnP Device Architecture section on Control.

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

2.5.17 CreateReference()

This action creates a reference to an existing item, specified by the Object/D argument, in the parent container,
specified by the ContainerID 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 New/D output argument.

Refer to Section 2.2, “Terms” for detailed information about reference items.
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25171 Arguments

Table 2-40: Arguments for CreateReference()

Argument Direction Related State Variable
ContainerID IN A ARG TYPE ObjectID
ObjectID IN A_ARG_TYPE_ObjectID
NewID our A_ARG_TYPE_ObjectID

2.5(17.2 Dependency on State

Norje.

2.5(17.3 Effect on State

A ngw reference object is added to the specified parent object.

2.5|17.4 Errors

Tahle 2-41: Error Codes for CreateReference()

)rCode | errorDescription Description

4001499 TBD See UPnP Device Architecturetsection on Control.

5004599 TBD See UPnP Device Architecture section on Control.

600£699 TBD See UPnP Device Architécture section on Control.

701 No such object CreateReference() failed because the specified ObjectID argument
is invalid.

710 No such container | CreateRefereiice() failed because the ContainerID argument is
invalid eridentifies an object that is not a container.

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

object parent object of the object specified by the Object/D argument is

Set to “/”.

2.518 Non-Standard.Actions Implemented by a UPnP Vendor

To facilitate certification, non-standard actions implemented by a UPnP vendor MUST be included in the
device’s service template” The UPnP Device Architecture lists naming requirements for non-standard actions
(cfr] Section on Dgseription).
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2.5.19 Common Error Codes

The following table lists error codes common to actions for this service type. If a given action results in multiple

errors, the most specific error MUST be returned.

Table 2-42:

errorCode

Common error codes

errorDescription

Description

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

500F599 TBD Ste UPnPDevice ATCHITECIUre STCHom Ol COMITOT.

6001699 TBD See UPnP Device Architecture section on Control.

701 No such object The action failed because a specified object is invalid.

702 Invalid The action failed because a specified tag/value pair does.not match

CurrentTagValue the current state of the ContentDirectory service.
703 Invalid The action failed because the specified tag value sinvalid.
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 requestincluded 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 (includidg empty placeholders) do not match.
708 Unsupported or The action failed because a specified search criteria argument is

invalid search not supported or i§\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 | Theyaction failed because an argument specifying a container is
invalid or identifies an object that is not a container.

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

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

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

object restricted parent object of the target object.

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

resource found.

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

access denied

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

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

transfer exist.

718 No such The action failed because a specified destination resource cannot

destination be identified.

resource
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errorCode

errorDescription

Description

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

720 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 @restricted property of the source
parent object parent container of the object to move is set to true.

722 Tncompatibie The action faited because e ciass of The 0bject 10 Move 15 ot
parent class compatible with the upnp:createClass property of the destination

parent container.
723 Illegal destination The action failed because it would create an illegal configuration.
Notp 1: The errorDescription field returned by an action does not necessarily contain human-reddable text (fg

29341-4-12 © ISO/IEC:2008(E)

example, as indicated in the second column of the Error Code tables.) It may contain machine-readable
inf%‘mation that provides more detailed information about the error. It is therefore not-adyisable for a control
poinpt to blindly display the errorDescription field contents to the user.

Notp 2: 800-899 Error Codes are not permitted for standard actions. See UPnP‘Device Architecture section op
Control for more details.
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2.6 Theory of Operation (Informative)

2.6.1 Introduction

This section 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.

2.6.2 Content Setup for Browsing and Searching

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

e Name=“Content”
o Name=“My Music”
= Name="Singles Soundtrack - Various Artists.musicalbum”
e Name=“Would - Alice In Chains.wma”, Size=“90000"
e  Name="“Chloe Dancer - Mother Love Bone.wma”, Size<*200000”
e Name="“State Of Love And Trust - Pearl Jam.wmaZ’} Size="70000"
e  Name=“Drown - Smashing Pumpkins.mp3”, Size=“140000"
=  Name=“Brand New Day - Sting.musicalbum”
e Name="“A Thousand Years - Sting.wra”, Size=“100000"
e Name="Desert Rose - Sting.wma?, Size="50000"
e Name="Big Lie Small World~Sting.mp3”, Size=“80000”
o Name=“My Photos”
= Name="Mexico Trip.photoalbum”
e Name="Sunset on-the beach - 10/20/2001.jpg”, Size=20000"
e Name="Playing in the pool - 10/25/2001 .jpg”, Size="25000"
= Name="“Christmas.photoalbum”
e Name="“John and Mary by the fire - 12/24/2001.jpg”, Size="“22000"
o« Name="“Christmas Tree loaded with presents - 12/25/2001.jpg”, Size=“10000"
o Name=“Album Art”
= Name="Brand New Day.albumart”,Size="20000"
= Name="Singles Soundtrack.albumart”,Size=“20000"

2.6.3 Browsing

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

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

e  Children object browsing. The direct children of an object whose class is derived from the container
class can be retrieved.

e Incremental navigation that is: the full hierarchy is never returned in one action since this is likely to
flood the resources available to the control point (memory, network bandwidth, etc.). Also within a
particular hierarchy level, the control point can restrict the number (and the starting offset) of objects
returned in the result.
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e Sorting. The result can be requested in a particular sort order. The available sort orders are expressed in

the return value of the GetSortCapabilities() action.

e Filtering. The result data can be filtered to only include a subset of the properties available on the
object (see Section 2.3.13, “4_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-filterab
property is left out of the filter list, it will still be included in the Result argument.

le

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 Section 2.6.2, “Content Setup for Browsing

and Searching.”

2.6/3.1 Retrieving Sort Capabilities

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

Request:

GefjSortCapabilities ()

Regponse:

Gef

SortCapabilities("dc:title,dc:creator,dc:date,didl-1lité:res@size")

2.6/3.2 Browsing the Root Level Metadata
The]control point needs to retrieve the root level metadata for the ContentDirectory service. It does this via th
follpwing Browse() action:
Request:
Brgwse ("0O", "BrowseMetadata", "*", 0, 0,\"'")
Regponse:
Brgwse ("
<?¥ml version="1.0" encoding="UTE-8"?>
<DIDL-Lite
xmlns:dc="http://purl.org/dcfelements/1.1/"

XN
XN
XN
X9

lns="urn:schemas-upnp-orgimetadata-1-0/DIDL-Lite/"
lns:upnp="urn:schemas<upnp-org:metadata-1-0/upnp/"
Ins:xsi="http://www.w3d). org/2001/XMLSchema-instance"
i:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upip\.org/schemas/av/didl-1ite-v2-20060531.xsd
urn:schemasuprp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<containexr*id="0" parentID="-1" childCount="3"
restricted="1" searchable="1">
<dartitle>Content</dc:title>
<uypnp:class>object.container.storageFolder</upnp:class>
<upnp: storageUsed>847000</upnp: storageUsed>

HS

[¢]

UpnpTWI T tEStatusSWRITABLET/upnp T wrttesStatuss
<upnp:searchClass includeDerived="0">
object.container.album.musicAlbum
</upnp:searchClass>
<upnp:searchClass includeDerived="0">
object.container.album.photoAlbum
</upnp:searchClass>
<upnp:searchClass includeDerived="0">
object.item.audioIltem.musicTrack
</upnp:searchClass>
<upnp:searchClass includeDerived="0">
object.item.imageIltem.photo
</upnp:searchClass>
<upnp:searchClass name="Vendor Album Art"
includeDerived="1">
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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 ContainerUpdatelD, respectively.

2.6.3.3 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 tems
at aftime, so it restricts the number of children returned in the Result argument. It does this via the following
Bropse() action:

Request:
Brgwse ("0", "BrowseDirectChildren", "*", 0, 3, "")

Regponse:
Brgwse ("
<?¥ml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Litey"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/uphp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xg1i:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL+Tiite/
http://www.upnp.org/schemas/av/didl-44ite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/uphp-v2-20060531.xsd">
<container id="1" parentID="0" chdldCount="2" restricted="0">
<dc:title>My Music</dc:titlés
<upnp:class>object.containgér.storageFolder</upnp:class>
<upnp:storageUsed>730000<7/upnp: storageUsed>
<upnp:writeStatus>WRITABLE</upnp:writeStatus>
<upnp:searchClass includeDerived="0">
object.containefyralbum.musicAlbum
</upnp:searchClasss>
<upnp:searchClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp:sedrchClass>
<upnp:createClass includeDerived="0">
object.container.album.musicAlbum
</upnprcreateClass>
</containers
<cofitainer id="2" parentID="0" childCount="2" restricted="0">
<dc:title>My Photos</dc:title>
11I\nr\-ﬂ'|:cc r\hjnrﬂ- container ci—nv:g’n'ﬁ'r\'l dexr /111\7\1\-("1200
<upnp:storageUsed>77000</upnp: storageUsed>
<upnp:writeStatus>WRITABLE</upnp:writeStatuss>
<upnp:searchClass includeDerived="0">
object.container.album.photoAlbum
</upnp:searchClass>
<upnp:searchClass includeDerived="0">
object.item.imageltem.photo
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.container.album.photoAlbum
</upnp:createClass>
</containers>
<container 1d="30" parentID="0" childCount="2" restricted="0">
<dc:title>Album Art</dc:title>
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<upnp:class>object.container.storageFolder</upnp:class>

<upnp: storageUsed>40000</upnp: storageUsed>

<upnp:writeStatus>WRITABLE</upnp:writeStatuss>

<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>

</containers>
</DIDL-Lite>", 3, 3, 10)

2.6/3.4 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 display3 itemq at
a tirpe, so it specifies the number of children returned in the Result argument. In addition, it specifies the Resylz
argyment to be sorted in ascending order by the creator property. It does this via the following Browse() acti¢n:

Request:
Brgwse ("1", "BrowseDirectChildren", "*", 0, 3, "+dc:creater")

Regponse:
Brgwse ("
<?3¥ml version="1.0" encoding="UTF-8"?>
<D]DL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns :upnp="urn:schemas-upnp-org:metadata<1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xg41i:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/avy/didl-1lite-v2-20060531.xsd
urn:schemas-upnp-org:metadata21-0/upnp/
http://www.upnp.org/schemasgy,av/upnp-v2-20060531.xsd">
<container id="4" parentID="1" childCount="3" restricted="0">
<dc:title>Brand New Day</dc:title>
<dc:creator>Sting</8c:creators
<upnp:class>objectrcontainer.album.musicAlbum</upnp:class>
<upnp:searchClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp:searchClass>
<upnp:createClass includeDerived="0">
objeet item.audioltem.musicTrack
</upnp ~createClass>
</cont@iners>
<container id="3" parentID="1" childCount="4" restricted="0">
<dc:title>Singles Soundtrack</dc:title>
<dc:creator>Various Artists</dc:creators>
<upnp:class>object.contaliner.album.musicAlbum</upnp:class>
<upnp:searchClass includeDerived="0">
object.item.audioIltem.musicTrack
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp:createClass>
</container>
</DIDL-Lite>", 2, 2, 21)

2.6.3.5 Browsing the Children of the Singles Soundtrack Music Album

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

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

Response:

Browse ("

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

VANV e ok m s o VAT

Xprs=tuwrarschemas—upnp—orgmetadata—t—0/DIDi—irtey
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xg1i:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1ite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="6" parentID="3" restricted="0">
<dc:title>Chloe Dancer</dc:title>
<dc:creator>Mother Love Bone</dc:creators>
<upnp:class>object.item.audioltem.musicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/x-ms-wmd:¥" size="200000">
http://10.0.0.1/getcontent.asp?id=6
</res>
</item>
<item id="8" parentID="3" restricted="0"s
<dc:title>Drown</dc:title>
<dc:creator>Smashing Pumpkins</d&icreators
<upnp:class>object.item.audioltew.musicTrack</upnp:class>
<res protocolInfo="http-get:*{gudio/mpeg:*" size="140000">
http://10.0.0.1/getconterit. asp?id=8
</res>
</item>
<item id="7" parentID="3)\ restricted="0">
<dc:title>State Of Love And Trust</dc:title>
<dc:creator>Pearl Jam</dc:creator>
<upnp:class>objéct. 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-Litex'y~3, 4, 18)

Request:
Brgwse("™3", "BrowseDirectChildren", "*", 3, 3, "4+dc:title")

Regponse:

Browse ("

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

<DIDL-Lite

xmlns:dc="http://purl.org/dc/elements/1.1/"

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

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

xmlns: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-1ite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="5" parentID="3" restricted="0">

<dc:title>Would</dc:title>
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<dc:creator>Alice In Chains</dc:creator>
<upnp:class>object.item.audioltem.musicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/x-ms-wma:*" size="90000">
http://10.0.0.1/getcontent.asp?id=5
</res>
</item>
</DIDL-Lite>", 1, 4, 18)

2.6.3.6 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 tirpe estrtetsthe-number-ot-chtldrenreturnedtthef aretRent—H-does a-thetohe <

Bropse() action:

Request:
Brgwse ("30", "BrowseDirectChildren", "*", 0, 3, "")

Regponse:
Brgwse ("
<?3¥ml version="1.0" encoding="UTF-8"?>
<D]DL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/¥
xmlns :upnp="urn:schemas-upnp-org:metadata-1-0/upnp/™
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xg41i:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite¥
http://www.upnp.org/schemas/av/didl-1it€&+v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="31" parentID="30" restricted="0">
<dc:title>Brand New Day</dc:title>
<upnp:class name="Vendor Albdm Art"s>
object.item.imageltem.photo.vendorAlbumArt
</upnp:class>
<res protocolInfo="httpaget:*:image/jpeg:*" size="20000">
http://10.0.0.1/getecontent.asp?id=31
</res>
</item>
<item i1d="32" parent/ID="30" restricted="0">
<dc:title>Singles Soundtrack</dc:titles>
<upnp:class~name="Vendor Album Art"s>
object” tem.imageltem.photo.vendorAlbumArt
</upnp:elass>
<res protocolInfo="http-get:*:image/jpeg:*" size="20000">
http://10.0.0.1/getcontent.asp?id=32
<fres>
< /item>
</DIDL~Lites>", 2, 2, 50)

2.6.4 Searching

The Search() action is designed to allow a control point to search for objects in the ContentDirectory service that
match a given search criteria (see Section 2.3.11, “4_ARG TYPE SearchCriteria.”) In addition, the Search()
action supports the following features:

¢ Incremental result retrieval that is: in the context of a particular request the control point can restrict
the number (and the starting offset) of objects returned in the Resul/t argument.

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

e Filtering. The Result data can be filtered to only include a subset of the properties available on the
object (see Section 2.3.13, “4_ARG TYPE Filter.”) Note that certain properties MUST NOT be
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filtered out in order to maintain the validity of the resulting DIDL-Lite XML Document. If a non-
filterable property is left out of the filter set, it will still be included in the Resu/t argument.

The following examples illustrate the typical Search() request-response interaction between a control point and a
ContentDirectory service. It assumes the content setup specified in Section 2.6.2, “Content Setup for Browsing

and

2.6

Searching.”

4.1 Retrieving Search Capabilities

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:

Red
Geft

uest:
SearchCapabilities()

Regponse:

Gef
dc

2.6

Sea
con
acti

Red
Sed

SearchCapabilities ("
title,dc:creator,dc:date,upnp:class,res@size")

4.2 Search for All Content Created by the performer Sting

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

uest:
rch("0", "dc:creator = "Sting"", "*", 0, 3,."™dc:title")

Regponse:

Sead
< 7?3
<D]
X1
X1
X1
X1
X9

rch("
ml version="1.0" encoding="UTF-8"7?>
DL-Lite
lns:dc="http://purl.org/dc/elements/1.1/"
lns="urn:schemas-upnp-org:metaddta-1-0/DIDL-Lite/"
lns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
lns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
i:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1ite-v2-20060531.xsd
urn:schemas-upnp-orgimetadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="9" patentID="4" restricted="0">
<dc:title>A\Thousand Years</dc:title>
<dc:creatorsSting</dc:creators>
<upnp:class>object.item.audioltem.musicTrack</upnp:class>
<res¢protocolInfo="http-get:*:audio/x-ms-wma:*" size="100000">
http://10.0.0.1/getcontent.asp?id=9
<Yres>
< pitems>

1§

Aitem id="11" parentID="4" restricted="0">

<dc:title>Big Lie, Small World</dc:title>
<dc:creator>Sting</dc:creators
<upnp:class>object.item.audioltem.musicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/mpeg:*" size="70000">
http://10.0.0.1/getcontent.asp?id=11
</res>
</item>
<container id="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>
<upnp:createClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp:createClass>
</containers>
</DIDL-Lite>", 3, 4, 10)

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

Response:
Sedrch ("
<?¥ml version="1.0" encoding="UTF-8"?>
<D]DL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns :upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xg41i:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1lite-v2-20060531 .%sd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-200605313%x8d" >
<item 1d="10" parentID="4" restricted="0">
<dc:title>Desert Rose</dc:title>
<dc:creator>Sting</dc:creators
<upnp:class>object.item.audioIltem.musdicTrack</upnp:class>
<res protocolInfo="http-get:*:audio/x*ms-wma:*" size="50000">
http://10.0.0.1/getcontent.asp?id=10
</res>
</item>
</DIDL-Lites", 1, 4, 10)

2.6/4.3  Search for all Photos Taken During the Month of October

Seafch for all photo objects whose dc:date 1s in October and sort the Result argument in ascending order by
dc:date. The control point can only display 3 items at a time so it restricts the number requested. The followihg
Seafch() action is used:

Request:

Sedrch("o",

"ugnp:class deriwedfrom "object.item.imageItem.photo" and (dc:date >=
"2Q01-10-01" amd;~dc:date <= "2001-10-31")", "*", 0, 3, "+dc:date")

Regponse:
Segdrch ("
<?¥ml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmIfs”: dc="http://purl.org/dc/elements/1.1/"
xmIns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/ ™
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1lite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="14" parentID="12" restricted="0">
<dc:title>Sunset on the beach</dc:titles>
<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>
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</item>
<item id="15" parentID="12" restricted="0">

<dc:title>Playing in the pool</dc:title>

<dc:date>2001-10-25</dc:date>

<upnp:class>object.item.imageltem.photo</upnp:class>

<res protocolInfo="http-get:*:image/jpeg:*" size="25000">
http://10.0.0.1/getcontent.asp?id=15

</res>

</item>
</DIDL-Lite>", 2, 2, 10)

2.6(4.4 Search for All Objects in the My Photos Folder Containing the Word
“Christmas”

Seafch 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]

ordgr by dc:title. The following Search() action is used:

Request:

Segdrch("2", "dc:title contains "Christmas"", "*",6 0, 3, "+de€:title")

Regponse:

Segrch ("

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

<D]DL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL3Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-%0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchena-instance"

X9

i:schemalocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1lite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-140/upnp/
http://www.upnp.org/schemas/dv/upnp-v2-20060531.xsd">
<container 1d="13" parentIb£%2" restricted="0"
searchable="1">

<dc:title>Christmas<yd¢:titles>

<upnp:class>object container.album.photoAlbum</upnp:class>

<upnp:searchClassiincludeDerived="0">
object.item. imageItem.photo

</upnp:searchClass>

<upnp:create€lass includeDerived="0">
object.item.imageItem.photo

</upnp:‘ereateClass>

</containers
<item (1d="17" parentID="13" restricted="0">

<dextitle>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)

2.6.4.5 Search for all album objects in the ContentDirectory service

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

Search("0", "upnp:class derivedfrom "object.container.album"", "*m,

n Il)

Response:
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Search ("
<?xml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1lite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<container 1d="3" parentID="1" childCount="4" restricted="0"
searchable="1">
<dc:title>Singles Soundtrack</dc:title>
<dc:creator>Various Artists</dc:creators>
<upnp:class>object.container.album.musicAlbum</upnp:classs
<upnp:searchClass includeDerived="0">
object.item.audioItem.musicTrack
</upnp:searchClass>
<upnp:createClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp:createClass>
</containers>
<container id="4" parentID="1" childCount="3™ estricted="0"
searchable="1">
<dc:title>Brand New Day</dc:title>
<dc:creator>Sting</dc:creators>
<upnp:class>object.container.album musicAlbum</upnp:class>
<upnp:searchClass includeDerived="0">
object.item.audioltem.musicTrack
</upnp:searchClass>
<upnp:createClass includeDgrived="0">
object.item.audioIltem¢musicTrack
</upnp:createClass>
</containers>
<container 1d="12" paréntID="2" restricted="0"
searchable="1">
<dc:titles>MexiceJTrip</dc:title>
<upnp:class>ebject.container.album.photoAlbum</upnp:class>
<upnp:searehClass includeDerived="0" >
object” Fem.imageltem.photo
</upnp:sedrchClass>
<upnpicreateClass includeDerived="0">
Ohject.item.imageltem.photo
</upnp:createClass>
</Containers>
2Cohitainer i1id="13" parentID="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.imageItem.photo
</upnp:createClass>
</containers>
</DIDL-Lite>", 4, 4, 10)
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2.6.5 Browsing, Searching, and References

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

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

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

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

Reronse:
CrgateReference ("20")

2.6/5.2  Search for All Photos Taken During the Month of October

Seafch for all photo objects whose dc.date is in October and sort the Result argument in aseending order by
dc:date. The control point can only display 3 items at a time so it restricts the number requested. The followihg
Sealch() action is used:

Request:

Sedrch("o",

"ugnp:class derivedfrom "object.item.imageItem.photo™ and (dc:date >=
"2001-10-01" and dc:date <= "2001-10-31")", "*" ~0v/ 3, "+dc:date")

Regponse:

Segrch ("

<?3¥ml version="1.0" encoding="UTF-8"?>

<DIDL-Lite

xmlns:dc="http://purl.org/dc/elementg/L.1/"

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

xmlns:upnp="urn:schemas-upnp-orgsmetadata-1-0/upnp/"

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

xg1i:schemaLocation="

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

http://www.upnp.org/schemas/av/didl-1ite-v2-20060531.xsd

urn:schemas-upnp-org:metadata-1-0/upnp/

http://www.upnp.org/fschemas/av/upnp-v2-20060531.xsd" >

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

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

</ress

</items>

<i¥tem id="15" parentID="12" restricted="0">
<dc:title>Playing in the pool</dc:title>
<dc:date>2001-10-25</dc:date>
<upnp:class>object.item.imageltem.photo</upnp:class>
<res protocolInfo="http-get:*:image/jpeg:*" size="25000">

http://10.0.0.1/getcontent.asp?id=15

</res>

</item>
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<item id="20" refID="15" parentID="13" restricted="0">
<dc:title>Playing in the pool</dc:title>
<dc:date>2001-10-25</dc:date>
<upnp:class>object.item.imageltem.photo</upnp:class>
<res protocolInfo="http-get:*:image/jpeg:*" size="25000">

http://10.0.0.1/getcontent.asp?id=15

</res>

</item>

</DIDL-Lite>", 3, 3, 10)

2.6

A r¢ference item is deleted via the DestroyObject() action:

Request:
DegtroyObject ("20")

Regponse:
DegtroyObject ()

2.6.6 Object Creation

2.6
The

will
Con
RE

2.6

Inv
desq
1S S6

Red
Cre
< 7?3
<D]
X1
X1
X1
X1
X9

5.3 Deletion of the Reference to the Photo in the Mexico Trip Album

6.1 Creating a New Object

CreateObject() action is used to create a new object in the specified.eontainer. The ContentDirectory ser
create an object according to the specified metadata. Additional metadata MAY be added by the
tentDirectory service. The action returns Object/D and metadataof the created object. Note that all
UIRED elements MUST exist in the returned Result argumént.

6.2 Example: Creating a New MusicTrack in the Album1 (@id = 10)

ke CreateObject() with the Container/D argument set to 10 and the Elements argument set to the metadal
ribing the new object to be created. This mustifictude the upnp:class property, and in this example, its v3
t to “object.item.audioltem.musicTrack”.

uest:

ateObject ("10", ™

ml version="1.0" encoding="UTF-8"7?>

DL-Lite

lns:dc="http://purl.org/dc/elements/1.1/"
lns="urn:schemasg-upnp-org:metadata-1-0/DIDL-Lite/"
lns:upnp="urn: schemas-upnp-org:metadata-1-0/upnp/"
lns:xsi="http: //www.w3.0rg/2001/XMLSchema-instance"
i:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/

http: [/www.upnp.org/schemas/av/didl-1lite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/

https //www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<dtem id="" parentID="10" restricted="0">

ice

ta
lue

deo-titlesNew Tracke/do.title

<upnp:class>
object.item.audioltem.musicTrack
</upnp:class>
</item>

</DIDL-Lite>")
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Response:

CreateObject ("12", "

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

<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns: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-1lite-v2-20060531.xsd

</1

2.6
The

2.6

The]
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the
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</1

Ac

urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="12" parentID="10" restricted="0">
<dc:title>New Track</dc:title>
<dc:creators></dc:creators
<res importUri="http:/pc/item?id=12"
protocolInfo="*:*:audio:*">
</res>
<upnp:class>
object.item.audioltem.musicTrack
</upnp:class>
<upnp:genre></upnp:genre>
<upnp:album>Albuml</upnp:album>
</item>
IDL-Lite>")

.7 Object Resource Binding (Importing a Resource)
re are two ContentDirectory service mechanisms defined to import content into the ContentDirectory sery

e  The ImportResource() action, which uses HFIP GET and the res@J/mportUri property.
e HTTP POST, executed by the control point.

71 Transfer Using the ImportResource() Action

destination (for example https//10.0.0.1/cd/import?id=3) is located in the ContentDirector
ice and the source that needs to.bé imported (for example http://server/song.mp3) is external t
ContentDirectory service. (Any resource identified by a URL can be used). If a control point wants to cre
w object whose resource needs to be imported from an external source, it can first invoke the CreateObjé
n and then import the file.

1 the CreateObjett() action, the res property of the newly created object holds the following value:

s protogolInfo="*:*:3udio:*"
portUniz“http://10.0.0.1/cd/import?id=3">
es>

ice:

ntfol point then invokes the /mportResource() action and a TransferID value (for example “1234”) is

returned. The 7ransfer/D can be used by the control point to manipulate the transter while 1t 1s progressing.

Request:
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.
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Request:
GET /song.mp3 HTTP/1.1

Response:
HTTP/1.1 200 OK

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

Request:
GetTransferProgress ("1234")

Regpoense—

GefiTransferProgress ("IN PROGRESS", 43852, 125327)

Aftgr the HTTP GET has finished successfully, the control point can query the result of the file transfer:
Request:

GeflTransferProgress ("1234")

Regponse:
GefjTransferProgress ("COMPLETED", 125327, 125327)

If a[control point has subscribed to events from the ContentDirectory service, the control point receives two
evefts from the TransferlDs state variable during the transfer described above:

The|following event is generated when the actual transfer starts:

Evgnt:

TrdnsferIDs="1234"

When the transfer ends (either successfully or when it failssdue to an error or is stopped by the
StopTransferResource() action) a second event is generated:

Event:
TrdnsferIDs=""

Aftgr the file transfer has completed successfully, the res property of the newly created object contains the
follpwing value (as an example):

<rgs protocolInfo="http-get:*:audio/m3u:*">
http://10.0.0.1/cd/content?id=3
</fes>

2.67.2 Transfer Using Direct HTTP POST

When the control peint-has direct access to the content (such as when the content is local to the control point}, it
is ppssible for acontrol point to post the desired content directly to the ContentDirectory service.

A control point initiates HTTP POST to the destination and begins sending the data.

Request:
POY9T/cd/content?id=3 HTTP/1.1

Response:
HTTP/1.1 200 OK

2.6.8 Exporting ContentDirectory Resources

There are two ContentDirectory service mechanisms defined to export content from the ContentDirectory
service:

e The ExportResource() action.

e HTTP GET executed by the control point (only for resources that have the HTTP GET protocol
specified in their res@protocollnfo property).
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2.6.8.1 Transfer Using the ExportResource() Action

The source (for example http://10.0.0.1/cd/content?id=3) is located internal to the
ContentDirectory service and the destination (for example http://server/content?id=6) is located
externally and is identified by a URL.

For example, the res property of a ContentDirectory object contains the following value before the export:

<res protocolInfo="http-get:*:audio/m3u:*">
http://10.0.0.1/cd/content?id=3
</res>

1 . . 1 1 = D 0 1 = 2N 1 c 1 -V W-TT )
A CQIITOT POILILIIIVORCS UIC CAPOTTNESOUrCE) aCUOIl alld- d 1 7d 75 JErTLVAaluC (101 CAAIIPIC 1250 ) 15 TCLUITIC( :

Request:
ExportResource (
"hiftp://10.0.0.1/cd/content?id=3", "http://server/content?id=6")

Regponse:
ExpgortResource ("1235")

The|ContentDirectory service initiates the HTTP POST to the external destination afid"begins sending data fr
the Jocal source.

Request:

POYT content?id=6 HTTP/1.1

Regponse:
HTTP/1.1 200 OK

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

Request:
GefjTransferProgress ("1235")

Regponse:

GeflTransferProgress ("IN _PROGRESS", 43852, 125327)

Aftgr the HTTP POST has finished successfully, the control point can query the result of the file transfer:
Request:

GefjTransferProgress ("1235")

Regponse:
GefjTransferProgress ("COMPLETED", 125327, 125327)

If afcontrol pointshas subscribed to events from the ContentDirectory service, the control point receives two
evenmts from the\¥ransfer/Ds state variable during the transfer described above:
The|following event is generated when the actual transfer starts:

Evéent(
TransierlDsS="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:
TransferIDg=""

After the file transfer has completed successfully, the res property of the object that contains the source, is
unaltered:

<res protocolInfo="http-get:*:audio/m3u:*">
http://10.0.0.1/cd/content?id=3
</res>
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2.6.8.2 Transfer using HTTP GET

For any resource that supports the HTTP GET protocol as specified in its res@protocollnfo property, a control
point initiates the transfer at the remote source, using HTTP GET. The resource is then copied from the
ContentDirectory service to the control point.

2.6

.9 Playlist Manipulation

2.6.9.1 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

indipated by the MIME type section of the res@protocollnfo property on the playlist object. If a search were
performed for all objects of class object.item.playlist in the ContentDirectory service, it would return a Resi/.
the following form:

< 7?3
<D]
Xn
Xn
XN
Xn
X9

< /1

2.6

Obj
(ob

ml version="1.0" encoding="UTF-8"?>
DL-Lite
lns:dc="http://purl.org/dc/elements/1.1/"
lns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
lns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
Ilns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
i:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1lite-v2-2Q060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="2" parentID="1" restricted="0">
<dc:title>Playlist of John and MaryYs\music</dc:title>
<dc:creator>John Jones</dc:creator$
<upnp:class>object.item.playlistTtem</upnp:class>
<res protocolInfo="http-get:*:audio/m3u:*">
http://pc/k.m3u
</res>
</item>
IDL-Lite>

9.2 Playlist File Generation

pets derived from the containerelass (object.container) MAY contain objects derived from the item
ect.item) or container classes./An example of such a class is the musicAlbum class

(ob

ect.container.album.musicAlbum). It is desired to allow a control point to set up a rendering session of all

itenys in the music album=This may be accomplished by having the container object expose a res property,

whd
play
proj
mat
illus

se value is the URT of'a playlist file in a format that is understood by the MediaRenderer. The content of

erty. Note: the'order of the items in the playlist file is defined by the generator of the playlist, but SHOU
Ch the order)of the items as returned from the Browse() action on that container. The following example
trates. this:

¢/ A Browse() of a musicAlbum object’s metadata returns a Result of the following form:

list file is a sequence of individual content items. Its internal format is identified by the res@protocollnfq

(E)

of

the

he

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

<DIDL-Lite

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

urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1ite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<container id="1" parentID="0" restricted="0"
searchable="1">
<dc:title>Brand New Day</dc:title>
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<dc:creator>Sting</dc:creators
<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>
<res protocolInfo="http-get:*:audio/m3u:*">
http://pc/genm3u?containerID="1"
</res>
</containers>
</DIDL-Lite>

e A Browse() of that musicAlbum object’s direct children returns a Result of the following form:

<?3¥ml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns :upnp="urn:schemas-upnp-org:metadata-1-0/upnpy/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instdnge"
xg1i:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Litek
http://www.upnp.org/schemas/av/didl-1itg-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-%¢2-20060531.xsd">
<item id="2" parentID="1" restricted='0">
<dc:title>A Thousand Years</dc:ti¥tle>
<dc:creator>Sting</dc:creators
<upnp:class>
object.item.audioltem.musicTrack
</upnp:class>
<res protocolInfo="htgp-get:*:audio/x-ms-wma:*">
http://pc/getcontent?contentID="2"
</res>
</item>
<item id="3" parentID="1" restricted="0">
<dc:title>Degeért Rose</dc:titles>
<dc:creator>»Sting</dc:creators>
<upnp:class>
object.item.audioltem.musicTrack
</upnprclass>
<res/protocolInfo="http-get:*:audio/x-ms-wma:*">
http://pc/getcontent?contentID="3"
</res>
/4fam

</DIDL-Lite>

e The control point uses the content of the res property on the musicAl/bum container object in the
AVTransport::SetAVTransportURI() action on the MediaRenderer. The MediaRenderer then issues an
HTTP GET on the URI “http://pc/genm3u?containerID="1"" to retrieve the generated
M3U resource with the following content:

http://pc/getcontent?contentID="2"
http://pc/getcontent?contentID="3"

2.6.10 Internet Content Representation

A ContentDirectory service implementation will always reside on a UPnP device. However, various URIs
present as metadata inside the ContentDirectory service are allowed to point to locations, for example, web
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servers, that are outside the UPnP network. For example, an Internet Radio station may be represented by an
object in a ContentDirectory service hosted by a UPnP MediaServer device.

In order to be compatible with as many renderer (player) devices in the UPnP home network as possible, a
MediaServer device MAY be able to perform protocol and/or format conversion of content. Protocol and format
information is exposed via the res and res@protocollnfo properties. MediaServer devices that can serve content
using multiple protocols will generally have multiple res properties for a single object. For example, consider an
Internet video resource using RTSP/RTP/UDP. To accomodate MediaRenderer devices that can only play via
HTTP, a MediaServer could provide protocol translation, and offer the following metadata:

<item id="InternetStreaml" restricted="0">

<dc:title>Some Stream</dc:title>

<upnp:class>
object.item.videoItem

</upnp:class>

<res protocolInfo="rtsp-rtp-udp:*:MPV:*">
rtsp://internet-server/streaml.m2v

</res>

<res protocolInfo="http-get:*:video/mpeg:*">
http://upnp-device/streaml.m2v

</res>

</iltem>

MediaRenderer devices that can deal with RTSP/RTP/UDP streams can play, from the Internet server directly,
whdreas MediaRenderer devices that can only deal with HTTP streams wonld stream the same content over
HTTP via the MediaServer device that acts as a translating proxy.

2.6.11 Bookmark Manipulation

The| CreateObject(), Browse(), and DestroyObject() actions.ate used to manipulate bookmark objects.

2.6(11.1 bookmarkitem Example

Thelfollowing is an example of a bookmarkltent:

<?¥ml version="1.0" encoding="UTF-8"?>
<D]DL-Lite
xmlns:dc="http://purl.oxg/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xg41:schemaLocatidns="
urn:schemas upAp-org:metadata-1-0/DIDL-Lite/
http://www.wpnp.org/schemas/av/didl-1lite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<itemi\Id="bookmark-763215" parentID="BC 001"
restricted="0">
«<dc:title>Gone with the Wind</dc:titles>
uyuy.plabb U-‘UJCLL.iLUlll.bUU}&llldL}&J.LClll /uyuy.blabb
<upnp:deviceUDN serviceType="AVTransport:1"
serviceId="AVTransport">
uuid:2F5A2466-55EF-44af-953A-74DE96FF2B14
</upnp:deviceUDN>
<upnp:deviceUDN serviceType="RenderingControl:1"
serviceId="RenderingControl">
uuid:EF0DB408-3018-4e13-831A-8349CA543538
</upnp:deviceUDN>
<upnp : bookmarkedObjectID>1230131</upnp:bookmarkedObjectID>
<dc:date>2003-03-21T15:21:22</dc:date>
<upnp:stateVariableCollection serviceName="AVTransport"s>

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

-->

<!4- End of stateVariableValuePairs XML Document --> (b(bb‘

</upnp:stateVariableCollections> qgrb
<upnp:stateVariableCollection serviceName:"Ren@%; ngControl"
rcsInstanceType="pre-mix"> O\\

<!q- \%

Thg following stateVariableValuePairs XML Doc nt needs to be interpretdd
as |a simple string and therefore needs tolﬁ%g&operly escaped

| <

<! —<g§g 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

-=>
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http://www.upnp.org/schemas/av/avs-v1l-20060531.xsd" &gt ;

&1lt;stateVariable variableName="Brightness"&gt;
70

&lt; /statevVariable&gt;

&lt;stateVariable variableName="Sharpness"&gt;
21

&lt;/stateVariables&gt;

&lt; !— More state variable value pairs can

be inserted here --&gt;

&lt; /stateVariableValuePairsé&gt;

< !4

</1

2.6
The

supj
the
AV
poi
of t
the
Hoy
boo

Ifa

- End of stateVariableValuePairs XML Document -->

</upnp:statevVariableCollection>
</item>
IDL-Lites>

11.2 Creating and Destroying Bookmarks
control point can use the GetFeaturelList() action to determine whether the BOOKMARK feature is

ContentDirectory service. After the control point has gathered state information from the relevant
[ransport and RenderingControl services through the respective GetStateldriubles() actions, the control
t can then decide where to create the bookmark. It can then proceed aigd'create the new bookmark within|

bookmark subtrees. Bookmark items can be created anywhere in the ContentDirectory data structure.
vever, the ContentDirectory MUST create a reference item tothatbookmark within one of the exposed
kmark subtrees. The location of that reference item within ¢ghe ‘bookmark subtrees is vendor dependent.

bookmark container has its (@restricted property set to ‘0% and its upnp.createClass set to
ect.container.bookmarkFolder”, then only a bookmark container can be created. If a bookmark container

“ob,
its
boo
upn
with

The

(orestricted property set to “0” and its upnp:create€lass set to “object.container.bookmarkltem”, then onl

kmark item can be created. If a bookmark container has its @restricted property set to “0” and the
.createClass property is not specified, thensboth bookmark container and bookmark item can be created
in that container.

Elements input argument of the CreateObject() action contains the title of the bookmark (dc.title), the Ul

of the device that contains the AVTransport service, the UDN of the device that contains the RenderingContr

sery
con
XM

The
credg
its ¢

ice, the bookmark timestamp,:ahd the respective state snapshots. The output of the CreateObject() action|
ains the object ID of the newly created bookmark object in the ObjectID output argument and the DIDL-
. Document, describingthe.created bookmark object in the Result output argument.

following paragraph shows an example invocation of the CreateObject() action. When a bookmark is
ted, the associated content item must be updated to contain the object ID of the newly created bookmark
np.bookmarklD. property. In this example, “BC 001" is used as the parent container’s object ID.

Red
Crs
< 7?3
<D]

uest:

ateObject ("BC_OO1", ™

ml (version="1.0" encoding="UTF-8"?>
Di-Lite

e exposed bookmark subtrees. Alternatively, the control point may, deeide to create the bookmark outsidg

orted by the ContentDirectory service and retrieve the object IDs of all the bookmark root containers within

one

has
b a

pl

[ite

n

XNMINS T OC="CCp://PUri-org/aC/e1lenments/ . 1/
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
xmlns: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-1lite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="" parentID="BC 001" restricted="0">
<dc:title>Gone with the wind</dc:titles>
<upnp:class>object.item.bookmarkItem</upnp:class>
<upnp:deviceUDN serviceType="AVTransport:1"
serviceId="AVTransport">
uuid:2F5A2466-55EF-44af-953A-74DE96FF2B14
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</upnp:deviceUDN>

<upnp:deviceUDN serviceType="RenderingControl:1"

serviceId="RenderingControl">
uuid:EF0DB408-3018-4e13-831A-8349CA543538

</upnp:deviceUDN>

<upnp : bookmarkedObjectID>1230131</upnp:bookmarkedObjectID>

<upnp:stateVariableCollection serviceName="AVTransport"s

<!l--
The following stateVariableValuePairs XML Document needs to be interpreted
as

a simple string and therefore needs to be properly escaped

<!

<14
Ths

- End of stateVariableValuePairs XML E?E)ment -->

</upnp:statevVariableCollection> \§\
<upnp:stateVariableCollectionQéérviceName:"RenderingControl"
rcsInstanceType:"pre—mlx">§S>

] Y
following statevariablevaXﬁePairs XML Document needs to be interprets
a simple string and theggiore needs to be properly escaped

d

NG
W

<!-- End of stateVariableValuePairs XML Document -->

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

<l--
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The following stateVariableValuePairs XML Document needs to be interpreted
as a simple string and therefore needs to be properly escaped
-=>

&lt;?xml version="1.0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
xmlns="urn:schemas-upnp-org:av:avs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs-v1l-20060531.xsd" &gt ;
&1lt;stateVariable variableName="Brightness"&gt; QD
Q

70
&lt; /statevVariable&gt; (19
&lt;stateVariable variableName="Sharpness"&gt; (l/
21 N
&lt;/stateVariables&gt; b(
&lt; !— More state variable value pairs can ‘
be inserted here --&gt; Q§x
&lt; /stateVariableValuePairsé&gt; pr

<!4- End of stateVariableValuePairs XML Document -->

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

Regponse:

Cr4ateObject ("bookmark-763215",

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

<DIDL-Lite

xmlns:dc="http://purl.org/dc/elements/1.1/"

xmlns="urn:schemas-upnp-org:metaddta-1-0/DIDL-Lite/"

xmlns:upnp="urn:schemas-upnp-oxrg:metadata-1-0/upnp/"

xmlns:xsi="http://www.w3.0rgA2001/XMLSchema-instance"

xg1:schemaLocation="

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

http://www.upnp.orgischemas/av/didl-1ite-v2-20060531.xsd

urn:schemas-upnp-okxg:metadata-1-0/upnp/

http://www.upnp. org/schemas/av/upnp-v2-20060531.xsd">

<item id="bookmark-763215" parentID="BC 001" restricted="0">
<dc:titles@one with the wind</dc:titles>
<upnp:class>object.item.bookmarkItem</upnp:class>
<upnpydéviceUDN serviceType="AVTransport:1"
sefviceIld="AVTransport"s>

uuid:2F5A2466-55EF-44af-953A-74DE96FF2B14
</upnp:deviceUDN>
<upnp:deviceUDN serviceType="RenderingControl:1"
Serviceld="Renderingconctrol ">
uuid:EF0DB408-3018-4e13-831A-8349CA543538

</upnp:deviceUDN>
<upnp : bookmarkedObjectID>1230131</upnp:bookmarkedObjectID>
<dc:date>2003-04-21T15:33:44</dc:date>
<upnp:stateVariableCollection serviceName="AVTransport"s>

<!--

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

-->

&lt;?xml version="1.0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
xmlns="urn:schemas-upnp-org:av:avs"
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- End of stateVariableValuePairs XML Document --> (b

</upnp:statevVariableCollection> (19
<upnp:stateVariableCollection serviceName="RenderingControl!y’.

rcsInstanceType="pre-mix"> .

’

a simple string and therefore needs to be properly eq@ed

O

following stateVariableValuePairs XML Document needs to.)%e interpretdd

- End of stateV@(’J}ableValuePairs XML Document -->

</upnp: s@VariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"

rcs anceType="post-mix">

RS

d

é)owing stateVariableValuePairs XML Document needs to be interprets
A mple string and therefore needs to be properly escaped
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&lt; !— More state variable value pairs can
be inserted here --&gt;
&lt; /stateVariableValuePairsé&gt;

<!-- End of stateVariableValuePairs XML Document -->

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

The DestrovObject() action destroys the bookmark object specified by the Object/D argument. The

ContentDirectory service is REQUIRED to maintain consistency; that is, when a bookmark is destroyed, the
assdciated content item’s upnp.bookmarkID property MUST be removed. Likewise, when a content item tha
confains bookmark references is destroyed, the corresponding bookmark items (and their reference items) if any)
MUSST also be destroyed.

Thelfollowing is an example of a DestroyObject() action invocation:

Request:
DegtroyObject ("bookmark-763215")

Regponse:
DegtroyObject ()

2.6|11.3 Browsing Bookmarks

The]bookmark list is obtained by invoking the Browse() action with the BrowseFlag argument set to
“BrowseDirectChildren”. The GetFeatureList() action MAY b€ ysed to find the bookmark root containers in|the
ContentDirectory service.

Thelfollowing is an example where “BC_001" is used as.the parent container’s object ID.

Request:
Brgwse ("BC_001", "BrowseDirectChildren", "*", 0, 2, "")

Regponse:

Brgwse ("

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

<D]DL-Lite

xmlns:dc="http://purl .0rg/dc/elements/1.1/"
xmlns="urn:schemag-upnp-org:metadata-1-0/DIDL-Lite/"

xmlns :upnp="urn;sehemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xg41i:schemaLocation="
urn:schemas*upnp-org:metadata-1-0/DIDL-Lite/

http: /Avww.upnp.org/schemas/av/didl-1lite-v2-20060531.xsd
urn:gschemas-upnp-org:metadata-1-0/upnp/

ht€p: //www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="bookmark-00001" parentID="BC 001" restricted="0">

=] P | [2xh Mad=ac L3 P |
A 2 e o o A 06 4 e e 7 et

<upnp:class>object.item.bookmarkItem</upnp:class>
<upnp:deviceUDN serviceType="AVTransport:1"
serviceId="AVTransport">

uuid:2F5A2466-55EF-44af-953A-74DE96FF2B14

</upnp:deviceUDN>

<upnp:deviceUDN serviceType="RenderingControl:1"

serviceId="RenderingControl">
uuid:EF0DB408-3018-4e13-831A-8349CA543538

</upnp:deviceUDN>

<upnp : bookmarkedObjectID>1230131</upnp:bookmarkedObjectID>

<dc:date>2003-04-21T15:33:44</dc:date>

<upnp:stateVariableCollection serviceName="AVTransport's
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The following stateVariableValuePairs XML Document needs to be interpreted
as a simple string and therefore needs to be properly escaped

-->

<!4- End of stateVariableValuePairs XML Document --> (b(bb‘

</upnp:stateVariableCollections> qgrb
<upnp:stateVariableCollection serviceName:"Ren@%; ngControl"
rcsInstanceType="pre-mix"> O\\

<!q- \%

Thg following stateVariableValuePairs XML Doc nt needs to be interpretdd
as |a simple string and therefore needs tolﬁ%g&operly escaped

| <

<! —<g§g 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

-=>
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<!4{- End of stateVariableValuePairs XML Document --> q)
</upnp:statevVariableCollection> (§>
</item> .

<item id="bookmark-00002" parentID="BC 001" restricted="0"> “\
<dc:title>The Matrix Reloaded</dc:title> 4
<upnp:class>object.item.bookmarkItem</upnp:class>
<upnp:deviceUDN serviceType="AVTransport:1" (bb‘
serviceId="AVTransport"s> rﬁb

uuid:858733A8-E64C-4a2b-A407-38518D96AA0E C)

</upnp :deviceUDN> Q/
<upnp:deviceUDN serviceType="RenderingContro Q}
serviceId="RenderingControl"> Egs

’

uuid:65AD5B9D-557E-4ddb-8EDE-F5A4C519
</upnp :deviceUDN>
<upnp : bookmarkedObjectID>1230131</upnp:bookmarkedObjectID>
<dc:date>2003-04-18T15:33:44</dc:d
<upnp:stateVariableCollection selgg~ eName="AVTransport">

QO

<! 4=
Theg following statevariablevaluepq§§g XML Document needs to be interpretqd
as|a simple string and therefor§§p eds to be properly escaped

N

<!-- End of stateVariableValuePairs XML Document -->

</upnp:statevVariableCollection>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcsInstanceType="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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<!4- End of stateVariableValuePairs XML Document --> (tsb

</upnp:stateVariableCollections> )
<upnp:stateVariableCollection serviceName="RenderingC ol"
rcsInstanceType="post-mix"> (b(b

<!q- (v

Theg following stateVariableValuePairs XML Document n<E> to be interpretdd
as |a simple string and therefore needs to be prop escaped

&

AL

<!4- End of g;gvariablevaluePairs XML Document -->

</u€3§:stateVariableCollection>
</it
</DIDI-Dite>", 2, 2, 10)

Utilizing Tilters will reduce the size of the response. Once the user has selected a certain bookmark, another
Browse() action can be invoked to obtain the rest of the bookmark information:

Request:
Browse ("BC_001", "BrowseDirectChildren", "@id, @parentId,@restricted,
dc:title,upnp:class,dc:date",0,2,"")

Response:

Browse ("

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

<DIDL-Lite

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

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

http://www.upnp.org/schemas/av/didl-1ite-v2-20060531.xsd

urn:schemas-upnp-org:metadata-1-0/upnp/

http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">

<item id="bookmark-00001" parentID="BC 001" restricted="0">
<dc:title>The Matrix</dc:title>
<upnp:class>object.item.bookmarkItem</upnp:class>
<dc:date>2003-04-13T15:33:44</dc:date>

</item>

<item id="bookmark-00002" parentID="BC 001" restricted="0">
<dc:title>The Matrix Reloaded</dc:title>
<upnp:class>object.item.bookmarkItem</upnp:class>
<dc:date>2003-04-22T15:33:44</dc:date>

</item>

</DIDL-Lite>", 2, 2, 10)

Thel following example shows how to browse the container metadata of a bookmark container:

Request:
Brcwse("BC_OOl", "BrowseMetaData", "*", 0, 0, "")

Regponse:
Brgwse ("
<?3¥ml version="1.0" encoding="UTF-8"?>
<D]DL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/}
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns :upnp="urn:schemas-upnp-org:metadata~1-0/upnp/"
xmlns:xsi="http://www.w3.0rg/2001/XMLS¢chéma-instance"
xg4i:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/aw/didl-1lite-v2-20060531.xsd
urn:schemas-upnp-org:metadata$il-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<container id="BC 001" parentID="0" restricted="0"
neverPlayable="1">
<dc:title>BookMark  Container</dc:title>
<upnp:class>objéct’. container.bookmarkFolder</upnp:class>
</containers>
</DIDL-Lite>, 1, 1,\N20)

To ¢btain a particularbookmark, the bookmark id MUST be provided in the Object/D argument and the
BropseFlag argument must be set to “BrowseMetaData”. The following is an example:

Request:
Brgwse (*“bookmark-00001", "BrowseMetaData", "*", 0, 0, "")

Regponse:

Browse ("

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

<DIDL-Lite

xmlns:dc="http://purl.org/dc/elements/1.1/"

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

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

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

xsi:schemaLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-1lite-v2-20060531.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp-v2-20060531.xsd">
<item id="bookmark-00001" parentID="BC 001" restricted="0">

<dc:title>The Matrix</dc:title>
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<upnp:class>object.item.bookmarkItem</upnp:class>

<upnp:deviceUDN serviceType="AVTransport:1"

serviceId="AVTransport">
uuid:2F5A2466-55EF-44af-953A-74DE96FF2B14

</upnp:deviceUDN>

<upnp:deviceUDN serviceType="RenderingControl:1"

serviceId="RenderingControl">
uuid:EF0DB408-3018-4e13-831A-8349CA543538

</upnp :deviceUDN>

<upnp : bookmarkedObjectID>1230131</upnp : bookmarkedObjectID>

<dc:date>2003-04-17T15:33:44</dc:date>

<upnp:stateVariableCollection serviceName="AVTransport'"s>

Qo)
<!q- (§>

The following stateVariableValuePairs XML Document needs to be intf;k%eted
as|a simple string and therefore needs to be properly escaped r\

'\/

N

<!4- End of statevariablevaluePﬁggg XML Document -->

</upnp:stateVariableCoLﬁéction>
<upnp:stateVariableCollection serviceName="RenderingControl"
rcsInstanceType=" -mix">

N\
<!q- C)
Thg following stateVariableValuePairs XML Document needs to be interpretqd
as|a simple stri nd therefore needs to be properly escaped

@)

\\ *

<!-- End of stateVariableValuePairs XML Document -->

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

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

-->

&lt;?xml version="1.0" encoding="UTF-8"?&gt;
&lt;stateVariableValuePairs
xmlns="urn:schemas-upnp-org:av:avs"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation=" ch
urn:schemas-upnp-org:av:avs (19
http://www.upnp.org/schemas/av/avs-v1l-20060531.xsd"&gt; (1/
&1lt;stateVariable variableName="Brightness"&gt; N
70 W
&lt; /statevVariable&gt; '\'
&lt;stateVariable variableName="Sharpness"&gt (bb‘
21 éb
&lt; /stateVariables&gt; (1/
&lt; !— More state variable value pairs %@
be inserted here --&gt; \\

&lt; /stateVariableValuePairs&gt;

PEN

<!4- End of stateVariableValuePairs XML Documert -->

</upnp:statevVariableCollection>
</item>
</DBIDL-Lite>, 1, 1, 30)

2.6.12 Vendor Metadata Extensions

Vendors MAY extend DIDL-Lite metadata by placing blocks of vendor-specific metadata into <desc> blocks.
In QIDL-Lite, a <desc> element identifies\a-descriptor. The REQUIRED nameSpace attribute identifies thd
nanjespace of the contained metadata. <desc> elements MAY appear as child elements of <DIDL-Lite> foot
elements, <containers, and <item> eclements. The contents of each <desc> MUST be associated with
only one namespace.

A dbscriptor is employed to associate blocks of other XML-based metadata with a given ContentDirectory
servlice object. Examples of other XML-based metadata include DIG35, MPEG7, RDF, XtML, etc. descriptof
blodks could also be employed to contain vendor-specific content ratings information, digitally signed rights
desgriptions, etc.

S

Allgwing the <desc> elements to contain only elements from the namespace defined by the nameSpace
attribute allows'control point vendors to selectively deploy support for a given namespace using parser plug-in
techniquestzdesc> elements that have an unknown namespace specified in their nameSpace attribute should be
ignqred by-the control point.
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3 XML Service Description

<?xml version="1.0"?>
<scpd xmlns="urn:schemas-upnp-org:service-1-0">
<specVersion>
<major>l</major>
<minor>0</minor>
</specVersion>
<actionList>
<action>

Name>Getoedrcicapapbl It Ies</ name
<argumentLists>
<argument>
<name>SearchCaps</name>
<direction>out</direction>
<relatedStateVariable>
SearchCapabilities
</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>

<argumentList> <?)
<argument>
<name>SortCaps</name> Q )
<direction>out</direction><>
<relatedStateVariable>
SortCapabilities é}
</relatedStateVariable

</argument> ng
</argumentList> B\
</actions> ‘Q§$
<action>

<name>GetSortEXtngjonCapabilities</name>
<argumentList> %7
<argument>‘<b
<name> tExtensionCaps</name>
<di(etﬁion>out</direction>
<ré&latedStateVariable>
(:})éortExtensionCapabilities

/relatedStateVariables>
%&Ergument>

Cﬁ%?gumentList>
<é% ion>
<action>

\\ <name>GetFeaturel.ist</name>

<name>GetSortCapabilities</name> ()

T

<argument>
<names>FeaturelLlst</name>
<direction>out</direction>
<relatedStateVariable>
FeatureList
</relatedStateVariable>

</argument>
</argumentList>

</actions>
<action>
<name>GetSystemUpdateID</name>

<argumentList>
<argument>

<name>JId</name>
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<directions>out</direction>
<relatedStateVariable>
SystemUpdateID
</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>Browse</name>
<argumentLists>

<argument>

29341-4-12 © ISO/IEC:2008(E)

<name>ObjectID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStateVariable>
</argument>
<argument>
<name>BrowseFlag</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE BrowseFlag
</relatedStateVariable>
</argument>
<argument>
<name>Filter</name>
<direction>in</direction>

<relatedStateVariable> QQQ

A ARG TYPE Filter
</relatedStateVarlablng>

</argument> QD

<argument>
<name>Start1ngInd§;¥/name>

<d1rectlon>£E</@i}ectlon>
<relatedStateVariable>

A ARG TYPE) Index
</relatedStatevariable>

</argumenE£$J'
<argument

>RequestedCount</name>

ction>in</direction>
Ci latedStateVariable>
. A ARG TYPE Count
<é3§\</re1atedStateVar1ab1e>
</argument>
<argument>
() <name>SortCriteria</name>
{g/ <direction>in</direction>

<relatedstatevariable>
A ARG TYPE SortCriteria

</relatedStateVariable>
</argument>
<argument>
<name>Result</name>
<directions>out</directions>
<relatedStateVariable>
A ARG TYPE Result
</relatedStateVariable>
</argument>
<argument>

<name>NumberReturned</name>

<directions>out</direction>
<relatedStateVariable>
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A ARG TYPE Count
</relatedStateVariable>
</argument>
<argument>
<name>TotalMatches</name>
<directions>out</direction>
<relatedStateVariable>
A ARG TYPE Count
</relatedStateVariable>
</argument>
<§£gument>

<name>UpdateID</name>
<directions>out</direction
<relatedStateVariable>
A ARG TYPE UpdateID
</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>Search</name>
<argumentList>
<argument>
<name>ContainerID</name>
<direction>in</direction>
<relatedStateVariable>

</relatedStateVariable> <2

</argument>
<argument> \\

<name>SearchCriteria %ame>
<direction>in</dir on>
<re1atedStateVari§P e>

A ARG TYPE SeatrchCriteria

A ARG TYPE ObjectID (<

</relatedStateVariable>

</argument> XS)

<argument>
<name>££§;ér</name>

<directilon>in</direction>
girectlon>in</girection
<relatedStateVariable>

2 ARG TYPE Filter
(:§}elatedstateVariable>

ga. gument>
<2~ rgument>
O

<name>StartingIndex</name>

‘s; <direction>in</direction>
() <relatedStateVariable>
\@ A ARG TYPE Index
</TelatedsStatevariables
</argument>

<argument>

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

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

29341-4-12 © ISO/IEC:2008(E)

<relatedStateVariable>
A ARG TYPE Count
</relatedStateVariable>
</argument>
<argument>
<name>TotalMatches</name>
<directions>out</directions>
<relatedStateVariable>
A ARG TYPE Count
</relatedStateVariable>
</argument>
<argument>
<name>UpdateID</name>
<directions>out</directions>
<relatedStateVariable>
A ARG TYPE UpdatelID (<
</relatedStateVariable> <D
</argument> <2

</argumentList> §
</action> 5\
<action> ngb
<name>CreateObject</naT§f
<argumentLists> X%
<argument> K\

<name>ContagfierID</name>
<direction§i§</direction>
<relate tevVariable>

A ARG TYPE ObjectID

Zname>Elements</name>
<é3§\ <direction>in</direction>
C) <relatedStateVariable>
C)% A ARG TYPE Result

</relatedStateVariable>

\Q/ </argument>

Zarguments
<name>ObjectID</name>
<directions>out</direction>
<relatedStateVariable>

A ARG TYPE ObjectID
</relatedStateVariable>
</argument>

<argument>
<name>Result</name>
<directions>out</directions>
<relatedStateVariable>

A ARG TYPE Result
</relatedStateVariable>
</argument>

</argumentList>
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</action>
<action>
<name>DestroyObject</name>
<argumentList>
<argument>
<name>ObjectID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStateVariable>
</§£gument>

</argumentList>

</action>
<action>
<name>UpdateObject</name>

<argumentList>
<argument>

<name>ObjectID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjeCtID
</relatedStateVariable>
</argument>
<argument>
<name>CurrentTagvalue</name>
<direction>in</direction>
<relatedStateVariable>

</relatedStateVariable> N\
</argument> *S>

<argument>
<name>NewTagvalue<4§éﬁg>
<direction>in</dinection>
<re1atedStateVaxm§b1e>
A ARG TYPE ~FagValueList
</relatedsStatevariable>
</argument>

</argumentL1§§A
</action>

<action>
<name>Mp§§5bject</name>

<argu List>

rgument>
<2§§ <name>ObjectID</name>

<direction>in</direction>
‘s; <relatedStateVariable>
A ARG TYPE ObjeCtID
<Z/ </relatedStatevVariable>

A ARG TYPE TagValueLisQQ

</argumentc>
<argument>
<name>NewParent ID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStateVariable>

</argument>
<argument>

<name>NewObjectID</name>
<directions>out</directions>
<relatedStateVariable>
A ARG TYPE ObjeCtID
</relatedStateVariable>
</argument>
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</argumentList>

</action>
<action>
<name>ImportResource</name>
<argumentLists>
<argument>
<name>SourceURI</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE URI
</relatedStateVariable>

</argument >
Q‘b

<argument>
<names>DestinationURI</name> ¢1S>
<direction>in</direction> (l/
<relatedStateVariable> N

A ARG TYPE URI W

</relatedStateVariable>

</argument> Q§x

<argument> Cb
<name>TransferID</name> (L

<direction>out</direction> Q/C)
\

<relatedStateVariable>
A ARG TYPE TransferID é)

</relatedStateVariable>

</argument> é}
</argumentList> Q
</action> <D
<action> <2
<name>ExportResource</name> %$>

<argumentLlst>
<argument>
’xe>

<name>SourceURI</
<d1rectlon>£E</@; -ection>
<relatedStateVariable>
A ARG TYPE) URT
</relatedStatevariable>
</argumenE£$J'
<argument
>DestinationURI</names>
ction>in</direction>
Ci latedStateVariable>
. A ARG TYPE URI
<é3§\</re1atedStateVar1ab1e>
</argument>
<argument>
() <name>TransferID</name>
{g/ <directions>out</directions>

<relatedstatevariables
A ARG TYPE TransferID
</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>StopTransferResource</name>
<argumentList>
<argument>
<names>TransferID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE TransferID
</relatedStateVariable>



https://iecnorm.com/api/?name=a847f39f6dd6d03709dd2769ecb01cfb

29341-4-12 © ISO/IEC:2008(E) - 105 -

</argument>
</argumentList>

</action>
<action>
<names>DeleteResource</name>

<argumentList>
<argument>

<names>ResourceURI</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE URI

</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>GetTransferProgress</name>
<argumentLists>
<argument>
<names>TransferID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE TransferID
</relatedStateVariable>
</argument>
<argument>
<names>TransferStatus</name>
<directions>out</direction
<relatedStateVariable> 22
A ARG TYPE Transfqu\\:
</relatedStateVariable>
</argument> YSP
<argument> =
<name>TransferLength</name>
<direction>out&fairection>
<relatedStatéVariable>
A ARG TKPE TransferLength
</relatedStatevariable>
</argument>

<argumente
<§>TransferTotal</name>
<directions>out</direction>

O

us

R <relatedStateVariable>
Q‘® A ARG TYPE TransferTotal
</relatedStateVariable>
</argument>

Q,E) </argumentList>

/action>

<action>
<name>CreateReference</name>

<argumentList>
<argument>

<name>ContainerID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjeCtID
</relatedStateVariable>
</argument>
<argument>
<name>ObjectID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID



https://iecnorm.com/api/?name=a847f39f6dd6d03709dd2769ecb01cfb

-106 — 29341-4-12 © ISO/IEC:2008(E)

</relatedStateVariable>
</argument>
<argument>
<name>NewID</name>
<directions>out</directions>
<relatedStateVariable>
A ARG TYPE ObjeCtID
</relatedStateVariable>

</argument>
</argumentList>
</action>
Declarations for other actions added by UPnP vendor
(if any) go here Q§b
</actionList> (19
<serviceStateTable> (tx
<stateVariable sendEvents="no"> N
<name>SearchCapabilities</name> b(
<dataType>string</dataType> N(
</stateVariable> Q;*
<stateVariable sendEvents="no"> cb
<name>SortCapabilities</name> (:;1’
<dataType>string</dataType> Q/
</stateVariable> Q}
<stateVariable sendEvents="no"> ()
<name>SortExtensionCapabilities</name;\sb
<dataType>string</dataType> é}

</stateVariable> Q
<stateVariable sendEvents="yes"> QQ
N\

<name>SystemUpdateID</name>
<dataType>ui4</dataType> g§>

</stateVariable>

<stateVariable sendEvents:"z§§b>
<name>ContainerUpdateIDs</name>
<dataType>string</datalype>

</stateVariable>

<stateVariable sendEyé€hts="yes">
<name>TransferIN5;7name>
<dataType>stringk/dataType>

</stateVariable

<stateVariab§e'sendEvents:"Eg">
<name>FeatureList</name>
<dataT§§é>string</dataType>

</state§§r&ab1e>

<stap§§éiiable sendEvents="no">
@d‘Sme>A ARG TYPE ObjectID</names>

ataType>string</dataType>

Q]gtateVariable>

{gkstateVariable sendEvents="no">

<name>A ARG ITYPE Result</names>
<dataType>string</dataType>
</stateVariable>
<stateVariable sendEvents="no">
<name>A ARG TYPE SearchCriteria</names
<dataType>string</dataType>
</stateVariable>
<stateVariable sendEvents="no">
<name>A ARG TYPE BrowseFlag</name>
<dataType>string</dataType>
<allowedValueList>
<allowedValues>BrowseMetadata</allowedValues>
<allowedValues>BrowseDirectChildren</allowedValue>
</allowedValueList>
</stateVariable>
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<stateVariable sendEvents="no">
<name>A ARG TYPE Filter</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE SortCriteria</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE Index</names>
<dataType>ui4</dataType>

</stateVariable>
<stateVariable sendEvents="no">
<name>A ARG TYPE Count</names (19
<dataType>ui4</dataType> (L
</stateVariable> N
<stateVariable sendEvents="no"> b(
<name>A ARG TYPE UpdateID</name>
<dataType>ui4</dataType> Q§x
</stateVariable> Cb
<stateVariable sendEvents="no"> (:;1’
<name>A ARG TYPE TransferID</name> Q/
<dataType>ui4</dataType> Q}
</stateVariable> ()
<stateVariable sendEvents="no"> '<?)
<name>A ARG TYPE TransferStatus</nam k\
<dataType>string</dataType> 22
<allowedValueList>
<a110wedVa1ue>COMPLETED</aL;S&edVa1ue>
<allowedValue>ERROR</allowedValue>
<allowedValue>IN PROGRESS</allowedValue>
<allowedValue>STOPPED§$§YlowedValue>
</allowedValueList> Qs g
</stateVariable> Q@
<stateVariable sendEve ="no">
<name>A ARG TYPE JT&ansferLength</name>
<dataType>strin§£JaataType>
</stateVariable> s\
<stateVariable héndEvents:"Eg">
<name>A ARG\TYPE TransferTotal</names>

<dataTz§§§§tring</dataType>
</stateVariable>

<stateV“£T%b1e sendEvents="no">

<pame>A ARG TYPE TagValueList</names
£;§§§E;Type>string</dataType>

< ateVariable>
(statevariable sendEvents="no">
\Q/ <name-A ARG TYPE URI</name>

— _ <datalypesuri</datalypes>
</stateVariable>
Declarations for other state variables added by
UPnP vendor (if any) go here
</serviceStateTable>
</scpd>
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4 Test

No semantic tests have been specified for this service.
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Annex A
(normative)

Schemas

This appendix describes the XML schemas for the DIDL-Lite element set. The UPnP, Dublin Core and XML
namespaces are imported into the DIDL-Lite schema.

A1 DIDL-Lite
DIOL-Lite is derived from a subset of DIDL, the Digital Item Declaration Language, recently developed within
ISOYMPEG21 [DIDL].

Thelreferenced DIDL-Lite schema [DIDL-LITE-XSD] may be downloaded from the UPnP.Forum website and
savgd into a local file for use in a validating parser or instance document editing tool.

It is|anticipated that few if any, UPnP A/V control points or ContentDirectory servieeswill employ schema-
bas¢d validation in the implementation of A/V functionality. The schema serves as a feference for the formatfof
DIDL-Lite XML Documents and DIDL-Lite XML Fragments. Any discrepanci€s between this specification afgd
the jchema MUST be resolved in favor of the specification.

The|schema however, may have a use in testing and certifying the UPnP-A/V standard compliance of UPnP A/V
confrol points and UPnP A/V ContentDirectory services (see Section4, “Test.”)

Thel DIDL-Lite schema has been constructed using the May 2, 2001 W3C XML Schema Recommendation.

A.2 UPNP Elements

The|referenced schema [UPNP-XSD] defines the upnp properties that are implemented as XML elements and
attripbutes and used in DIDL-Lite. The schema may.be downloaded from the UPnP Forum website and saved |nto
a logal file for use in a validating parser or instance document-editing tool.

A.3 Dublin Core Subset.Elements

The|referenced schema [DC-XSB}defines the dc namespace tags that are employed as descriptors under DI}L-
Lite They represent a subset of Dublin Core elements.

A.4 Featurelist-State Variable Schema

The|external XMLE.schema [AVS-XSD] describes the format of the FeatureList state variable, which is used fo
indikate supporfed-CDS features defined in Annex E,
(normative)

CDJ féatures™.
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Annex B
(normative)

AV Working Committee Properties

The tables and sections below list all properties of ContentDirectory service objects as defined by the AV
Working Committee.

ContentDirectory service object descriptions are serialized into DIDL-Lite XML Documents in response to
Bropse() and Search() requests. DIDL-Lite XML Documents are formatted according to the DIDL-Liteschenha
in [DIDL-LITE-XSD]. The DIDL-Lite schema includes elements from the upnp schema [UPNP-XSD],and a
subget of the Dublin Core schema [DC-XSD].

Theltables and sections below describe each object property that can appear in serialized form\in a DIDL-Litd
XML Document, as well as the XML data type [XML SCHEMA-2] from which each property is derived.
Properties that are directly based on XML datatypes are listed with the xsd: prefix.

Notg: The NS column in the tables contains the namespace prefix of the namespace'to-which the property nagne
beldngs. The M-Val column indicates whether the property is multi-valued (M-Vaal)= YES) or single-valued (M-
Valj= NO). See Section 2.2.2.

B.1 Base Properties

Tabhle B-1: Base Properties Overview

Property Name NS Data Type M-Val Reference

@id DIDL-Lite | xsdsstring NO Appendix B.1.1
@pdirentID DIDL-Lité« [\ xsd:string NO Appendix B.1.2
@rdfID DIDL4Lite | xsd:string NO Appendix B.1.3
@rdgstricted DIDL-Lite | xsd:boolean NO Appendix B.1.4
(@sdarchable DIDL-Lite | xsd:boolean NO Appendix B.1.5
(@childCount DIDL-Lite | xsd:unsignedInt | NO Appendix B.1.6
dc:tyitle dc xsd:string NO Appendix B.1.7
dc:dreator dc xsd:string NO Appendix B.1.8
res DIDL-Lite | xsd:anyURI YES Appendix B.1.9
upnp.class upnp xsd:string NO Appendix B.1.10
upnp:cldss@name upnp xsd:string NO Appendix B.1.10.1
upnb:SearchClass upnp xsd:string YES Appendix B 1 11
upnp:searchClass@name upnp xsd:string NO Appendix B.1.11.1
upnp:searchClass@includeDerived | upnp xsd:boolean NO Appendix B.1.11.2
upnp:createClass upnp xsd:string YES Appendix B.1.12
upnp.createClass@name upnp xsd:string NO Appendix B.1.12.1
upnp:createClass@includeDerived | upnp xsd:boolean NO Appendix B.1.12.2
upnp:writeStatus upnp xsd:string NO Appendix B.1.13
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B11 @id

Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The @id property is a REQUIRED property of an item or container object and contains an
identifier for the object. The value of each object @id property MUST be unique with respect to the
ContentDirectory service. It is highly RECOMMENDED that an object’s @id property NOT change during the
lifetime of the object. However, the @id property of an object MAY change, if absolutely necessary, for
example, on reboot or when the object is moved by the MoveObject() action.

Default Value: N/A — The property is REQUIRED.

B.1.2 @parentIiD

Narpespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Desgription: @parentID is a REQUIRED property of an item or container object. The @parent[D property
MUST be set and always remain equal to the @id property of the object’s parent. The @parentID of the
ContentDirectory service root container MUST be set to the reserved value of -1. The @parentID property of
any|other ContentDirectory service object MUST NOT take this value.

Defpult Value: N/A — The property is REQUIRED.

B.1.3  @refiD

Nal[espace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO
Desgription: The @refID property is only applicable to item objects.“The presence of this property indicates fthat

the {tem is actually referencing another existing item (reference item)! The @refID property MUST be set angl
alwiys remain equal to the @id property of the item that is referenced.

Defhult Value: None.

B.1.4 @restricted

Na-Eespace: DIDL-Lite Property Data Type: xsd:boolean Multi-Valued: NO
S

Desgription: The REQUIRED @restricted property indicates whether the object is modifiable. If set to “/”, the
abiljty to modify a given object is confined to the ContentDirectory service. Control point metadata write accpss
is dfsabled. If set to “0”, a control point can modify the object’s metadata and/or modify the object’s children|

Defhult Value: N/A — The property~is REQUIRED.

B.1.5 (@searchable
Narpespace: DIDL-Lite Property Data Type: xsd:boolean Multi-Valued: NO

Desgription: The @searchable property is only applicable to container objects. When “/” (true), the ability t
perform a Seq7eh() action under a container is enabled, otherwise a Search() action under that container will
retun no results, even when child containers have their @searchable property set to “1”.

Defhult-Value: “0”.

o

B.1.6  @childCount
Namespace: DIDL-Lite Property Data Type: xsd:unsignedInt Multi-Valued: NO

Description: The @childCount property is only applicable to container objects. It reflects the number of direct
children contained in the container object.

Default Value: None.
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B.1.7  dc:title
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

credting the content. Examples include a person, an organization or a service. Typically, the name of the'cteajor

Narpespace: DIDL-Lite Property Data Type: xsd:anyURI MultitValued: YES

Desgription: The res property indicates a resource, typically a media file, associated with the object. If the vdlue

Defhult Value: None.

1.10 upnp:class
Narpespace: upnp Property Data Typeixsd:string Multi-Valued: NO

Des|
De

ription: The upnp:class property is a REQUIRED property and it indicates the class of the object.
ult Value: N/A — The property is REQUIRED.
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B.1.10.1  allowedValuelList for the upnp:class Property
Table B-2: allowedValueList for the upnp:class Property

Value R/O Description

“object.item” [0} See Appendix C.2.1
“object.item.imageltem” [0} See Appendix C.2.1.1
“object.item.imageltem.photo” [0} See Appendix C.2.1.1.1
“object item gudioltem” 0 See Appendix C2 12
“oblect.item.audioltem.musicTrack” [0} See Appendix C.2.1.2.1
“oblect.item.audioltem.audioBroadcast” [0} See Appendix C.2.1.2.2
“oblect.item.audioltem.audioBook” [0} See Appendix C.2.1.2.3
“oblect.item.videoltem” [0} See Appendix C.2.1.3
“oblect.item.videoltem.movie” [0} See Appendix C.2.]1.3.1
“oblect.item.videoltem.videoBroadcast” [0} See Appendix-C.271.3.2
“oblect.item.videoltem.musicVideoClip” [0} See Appendix C.2.1.3.3
“oblect.item.playlistitem” [0} See Appendix C.2.1.4
“oblect.item.textltem” [0} See Appendix C.2.1.5
“oblect.item.bookmarkltem” [0} See Appendix C.2.1.6
“oblect.item.epgltem” O See Appendix C.2.1.7
“oblect.item.epgltem.audioProgram” [0} See Appendix C.2.1.7.1
“oblect.item.epgltem.videoProgram” [0} See Appendix C.2.1.7.2
“oblect.container.person” [0} See Appendix C.2.2.1
“object.container.person.musicArtist” [0} See Appendix C.2.2.1.1
“oblect.container.playlistContainer” [0} See Appendix C.2.2.2
“oblect.container.album” [0} See Appendix C.2.2.3
“oblect.container.album.musicAlbum” [0} See Appendix C.2.2.3.1
“oblect.container.album.photoAlbum” [0} See Appendix C.2.2.3.2
“oblect.container geure” [0} See Appendix C.2.2.4
“object.containet. genre.musicGenre” [0} See Appendix C.2.2.4.1
“oblect.comidiner.genre.movieGenre” [0} See Appendix C.2.2.4.2
“oblecKcontainer.channelGroup” [0} See Appendix C.2.2.5
“object.container.channelGroup.audio ChannelGroup” [0} See Appendix C.2.2.5.1
“object.container.channelGroup.videoChannelGroup” [0} See Appendix C.2.2.5.2
“object.container.epgContainer” [0} See Appendix C.2.2.6
“object.container.storageSystem” [0} See Appendix C.2.2.7
“object.container.storageVolume” 0 See Appendix C.2.2.8
“object.container.storageFolder” 0 See Appendix C.2.2.9
“object.container.bookmarkFolder” [0} See Appendix C.2.2.10
Vendor-defined X
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B.1.10.2 upnp:class@name
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:class@name property indicates a friendly name for the class of the object. This
SHOULD NOT be used for class-based searches as it is not guaranteed to be unique or consistent across content
items of the same class.

Default Value: None.

B.1.11 upnp:searchClass

Nan['e:pmm'p—l’mmy'ﬂm‘l‘ym. XSATSUIE Mutt=-vValued 25— |
Desgription: The upnp:searchClass property is only applicable to container objects. It contains a class-for)which

the fontainer object can be searched.

If @searchable =17, then

e Ifno upnp:searchClass properties are specified, then the Search() action can return ary match.

o Ifupnp:searchClass properties are specified, then the Search() action MUST enly return matches from
the classes specified in the upnp:searchClass properties.

o upnp:searchClass is OPTIONAL.

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 fo
searches started from that container.

else

e  The container and its subtrees are not searchable,

e The values of the upnp:searchClass properties‘are meaningless and therefore the upnp:searchClass
properties SHOULD NOT be included.

Defhpult Value: If @searchable =“1”, then all ¢lasses can be searched.

B.1.11.1  upnp:searchClasS@name
Narpespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Desgription: The upnp.search@lass property indicates a friendly name for the class.

Defhult Value: None.

B.1.11.2 upnp:searchClass@includeDerived
Nal[espace: upnp Property Data Type: xsd:boolean Multi-Valued: NO
S

Desgription:The 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. Wh
set fo°'%”, derived classes must be included. When set to “0”, derived classes must be excluded.

1]
=

Default Value: N/A — The property is REQUIRED when the upnp.searchClass property is present.

B.1.12 upnp:createClass
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp.createClass property is only applicable to container objects. It contains a class that can
be created within the container object.

If @restricted =0, then

e Ifno upnp:createClass properties are specified, then CreateObject() MAY create any class of object
under the container.

e Ifupnp:createClass properties are specified, then CreateObject() MUST only create classes of objects
specified in the upnp.createClass properties.
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else

e upnp:createClass is OPTIONAL.

e upnp:createClass semantics are per container, there is no parent-child relationship, they only apply to

CreateObject() actions in that container.

o (CreateObject() MUST fail since the container can not be modified.

Default Value: If @restricted =“0”, then any class of object MAY be created under the container.

Narpespace: upnp Property Data Type: xsd:string Multi-Valued: NO
Desgription: The upnp.createClass property indicates a friendly name for the class.

Defpult Value: None.

B.1.12.2 upnp:createClass@includeDerived

Narphespace: upnp Property Data Type: xsd:boolean Multi~Valued: NO
Des'[ription: The upnp.createClass@includeDerived property is a REQUIRED ptoperty of the associated

upn

De

der[i['ed classes must be included. When set to “0”, derived classes must be-excluded.

.createClass property and indicates that the class specified also includes detived classes. When set to “/

ult Value: N/A — The property is REQUIRED when the upnp:creareClass property is present.

B.1.13 upnp:writeStatus
Nal[espace: upnp Property Data Type: xsd:string Multi-Valued: NO
Desgription: The upnp:-writeStatus property controls the'modifiability of the resources of a given object. The

abil

Defhult Value: “UNKNOWN”.

B.1

ty for a control point to change the value of the upup.writeStatus property is implementation dependent.

13.1  allowedValuelListfor the upnp:writeStatus Property

Table B-3: allowedValueListfor the upnp:writeStatus Property

Value R/O Description

“WRITABLE” [0} The object’s resource(s) MAY be deleted and/or
modified.

“PROTECTED”, [0} The object’s resource(s) MAY NOT be deleted
and/or modified.

“NOT WRFTABLE” [0} The object’s resource(s) MAY NOT be modified.

“UNKNOWN” [0} The object’s resource(s) write status is unknown.

“MIXED” [0} Some of the object’s resource(s) have a different
write status.
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B.2 Resource Encoding Characteristics Properties

Table B-4: Resource Encoding Characteristics Properties Overview

Property Name NS Data Type M-Val Reference

res DIDL-Lite xsd:anyURI NO Appendix B.2.1
res(@protocollnfo DIDL-Lite xsd:string NO Appendix B.2.1.1
res@importUri DIDL-Lite xsd:anyURI NO Appendix B.2.1.2
res(@size DIDI Lite xsd:unsignedLong NQ AppendixB.2.1.3
res@oduration DIDL-Lite xsd:string NO Appendix B.2.1.4
res(protection DIDL-Lite xsd:string NO Appendix B.2.1.5
res@bitrate DIDL-Lite xsd:unsignedInt NO Appendix B.2:1.6
res@bitsPerSample DIDL-Lite xsd:unsignedInt NO Appendix B.2.1.7
resQusampleFrequency DIDL-Lite xsd:unsignedInt NO Appendix B.2.1.8
res@nrAudioChannels DIDL-Lite xsd:unsignedInt NO Appendix B.2.1.9
res@resolution DIDL-Lite xsd:string NO Appendix B.2.1.10
res@colorDepth DIDL-Lite xsd:unsignedInt NO Appendix B.2.1.11
res(tspec DIDL-Lite xsd:string NO Appendix B.2.1.12
res@allowedUse DIDL-Lite CSV (xsd:string) NO Appendix B.2.1.13
res@validityStart DIDL-Lite xsd:string NO Appendix B.2.1.14
res@validitvEnd DIDL-Lite xsd:string NO Appendix B.2.1.15
res@remainingTime DIDL-Lite xsd:string NO Appendix B.2.1.16
res@usagelnfo DIDL-Lite xsd:string NO Appendix B.2.1.17
res@rightsinfoURI DIDL-Lite xsd:anyURI NO Appendix B.2.1.18
res@contentInfoURI DIDE=Lite xsd:anyURI NO Appendix B.2.1.19
res@recordQuality DIDL-Lite CSV (xsd:string) NO Appendix B.2.1.20
B.21 res

See|Appendix B.1.9, “rés”.

B.2.1.1 res@protocolinfo

Default Value: N/A — The property is REQUIRED when the res property is present.
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B.2.1.2 res@importUri
Namespace: DIDL-Lite Property Data Type: xsd:anyURI Multi-Valued: NO

Description: The res@importUri property indicates the URI via which the resource can be imported to the
ContentDirectory service via the ImportResource() action or HTTP POST. The res@importUri property
identifies a download portal for the associated res property of a specific target object. 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 res@importUri property, depending on the ContentDirectory
service implementation.

Defpult-VatueNone:

B.2.1.3 res@size

Narmpespace: DIDL-Lite Property Data Type: xsd:unsignedLong  Multi-Valued: NO

Desgription: The res@size property indicates the size in bytes of the resource. This property is'a 64-bit unsigned
inteper.

Defhult Value: None.

B.2.1.4 res@duration
Narpespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Desgription: The res@duration property indicates the time duration of the playback of the resource, at normal
spe¢d. The form of the duration string is:

H+ {MM:SS[.F+]

or

H+{MM:SS[.F0/F1]

whdre:

H+: one or more digits to indicate-elapsed hours,

MM:  exactly 2 digits to indicate minutes (00 to 59),

SS: exactly 2 digits to sndicate seconds (00 to 59),

F+: any number of digits (including no digits) to indicate fractions of seconds,
FO/F1: a fraction,with FO and F1 at least one digit long, and FO < F1.

Thelstring MAY beypreceded by a “+” or “-” sign, and the decimal point itself MUST be omitted if there are ho
fracfional second,digits.

Defhult Value:/None.

B.2.1:6 res@protection
Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The res@protection property contains some identification of a protection system used for the
resource.

Default Value: None.


https://iecnorm.com/api/?name=a847f39f6dd6d03709dd2769ecb01cfb

-118 - 29341-4-12 © ISO/IEC:2008(E)

B.2.1.6 res@bitrate

Namespace: DIDL-Lite Property Data Type: xsd:unsignedInt Multi-Valued: NO
Description: The res@bitrate property indicates the bitrate in bytes/second of the encoding of the resource.

Note that there exists an inconsistency with a res@bitrate property name and its value being expressed in
bytes/sec.

In case the resource has been encoded using variable bitrate (VBR), it is RECOMMENDED that the res@bitrate
value represents the average bitrate, calculated over the entire duration of the resource (total number of bytes
divided by the total duration of the resource).

The[rest@brrare vatue SHOULD NOT be taken C TOm a FOUNCT PeIspe C
hm; The protocol used and the physical layer headers may increase the actual required bandwidth.

ault Value: None.

2.1.7 res@bitsPerSample
espace: DIDL-Lite Property Data Type: xsd:unsignedInt Multi-Valued: NO

ription: The res@bitsPerSample property indicates the number of bits used to repycsent one sample of the
rce.

ault Value: None.

.2.1.8 res@sampleFrequency
espace: DIDL-Lite Property Data Type: xsd:unsignedInt Multi-Valued: NO

ription: The res@sampleFrequency property indicates the.sample frequency used to digitize the audio
rce. Expressed in Hz.

ault Value: None.

219 res@nrAudioChannels
espace: DIDL-Lite Property-Data Type: xsd:unsignedInt Multi-Valued: NO

ription: The res@nrAudioChannéls-property indicates the number of audio channels present in the audip
rce, for example, 1 for mono, 2-for stereo, 6 for Dolby Surround.

ault Value: None.

.2.1.10 res@kesolution
espace: DIDLsLite Property Data Type: xsd:string Multi-Valued: NO

Desgription: Theres@resolution property indicates the XxY resolution, in pixels, of the resource (typically gn
imaleltem ot\ideoltem). The string pattern is of the form: “[0-9] +x [0-9] +” (one or more digits, followd
by ;tc”, followed by one or more digits).

De

o

ult*Value: None.

B.2.1.11 res@colorDepth
Namespace: DIDL-Lite Property Data Type: xsd:unsignedInt Multi-Valued: NO

Description: The res@colorDepth property indicates the number of bits per pixel used to represent the video or
image resource.

Default Value: None.
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B.2.1.12 res@tspec

Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The res@tspec property identifies the content QoS (quality of service) requirements. It has a
maximum length of 256 characters. The details about this property, including its components and formatting
constraints, are defined in the QoS Manager service definition document of the UPnP QoS protocol.

Default Value: None.

B.21.13 res@allowedUse
Na i

Desgription: The res@allowedUse property is composed of a comma-separated list of value pairs. Each\value

66,9

pair|is composed of an enumerated string value, followed by a colon (“:”), followed by an integer. For)examy]le,
“PLUAY:5,COPY:1”.

In epch pair, the first value corresponds to an allowed use for the resource referenced by the assgciated res
property. RECOMMENDED enumerated values are: “PLAY”, “COPY”, “MOVE” and “UNKNOWN”. Vendofs
may extend this list. The “UNKNOWN” value is the default value when new resources arg-Created. A value of
“UNKNOWN” indicates that allowed uses for this resource may exist, but have not béen teflected in the
ContentDirectory service.

Anyf resource that has accompanying constraints on uses must expose a value\ferthe res@allowedUse propeity.
Anyf use of the resource that does not appear explicitly in the res@allowedUse property must be assumed to e
disdllowed. When the res@allowedUse property is not present, there aréno use constraints on the resource.

Thelsecond quantity corresponds to the number of times the specifiedyuse is allowed to occur. A value of “-/]
indicates that there is no limit on the number of times this use may occur.

1t is|recommended to update this value when the number of allowed uses changes. For example, a resource wjth
the Jes@allowedUse property initially set to “COPY:[” should be updated to “COPY: () after a copy has been
sucg¢essfully completed.

Defpult Value: “UNKNOWN”.

B.2.1.14 res@uvalidityStart
Narpespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Desgription: The res@yalidityStarfproperty defines the beginning date&time when the corresponding uses
desgribed in the res@allowedUse property become valid. The format of the res@validityStart property MUS

conlply with the date-time syntax as defined in Annex D.

=

The|following example ¥alue designates May 30, 2004, 1:20pm, as a validity interval beginning value:
“2004-05-30T13:20:00-05:00".

When the res@yalidityStart property is not present, the beginning of the validity interval is assumed to have
alrepdy started:

Defpult Value: The validity interval is assumed to have already started.

B.2.1.15 res@validityEnd
Namespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Description: The res@validitvEnd 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.

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@remaining Time and
res@yvalidityEnd are specified, the use is revoked either when res@remainingTime reaches zero, or when the
res@yvalidityEnd time is reached, whichever occurs first. The format of the res@remainingTime property MUST
comply with the duration syntax as defined in Annex D.

Example: “P08:03:10” indicates that the resource is available for an additional 8 hours, 3 minutes and 10
secqmds.

Defhult Value: None.

B.2.1.17 res@usagelnfo
Narpespace: DIDL-Lite Property Data Type: xsd:string Multi-Valued: NO

Desgription: The res@usagelnfo property contains a user-friendly string with additionalinformation about the
allopved use of the resource, as in the example: "Playing of the movie is allowed in highsdefinition mode. Ond
copy is allowed to be made, but only the standard definition version may be copied".

Defhult Value: None.

B.2.1.18 res@rightsinfoURI
Narpespace: DIDL-Lite Property Data Type: xsd:anyURI Multi-Valued: NO

Desgription: The res@rightsinfoURI property references an/htiml page and a web site associated with the rights
venglor for the resource. The referenced page SHOULD assist the user interface in documenting the rights anld
the fenewal of the allowed use of the resource.

Defhult Value: None.

B.2.1.19 res@contentinfoURI
Narmpespace: DIDL-Lite Property Data Type: xsd:anyURI Multi-Valued: NO

Desgription: Each res@contentinfoRT property contains a URI employed to assist the user interface in
proyiding 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.

Defhult Value: None.

B.2.1.20 res@recordQuality
Narpespace: DIDL-Lite Property Data Type: CSV (xsd:string) Multi-Valued: NO

lity

s by

). The type portion 1nd1cates What klnd of Value system is used in the recordlng quahty

a colon character (““
portion. The recording quality portion is the actual recording quality value used. When there is more than one
pair of colon-separated values in the list, all pairs MUST represent the same quality level in different type
systems. For detailed descriptions of the type and quality values, refer to the properties srs.recordQuality@type

and srs:recordQuality, respectively, as defined in the ScheduledRecording service specification [SRS].

Default Value: None.
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B.3 Contributor-related Properties

Table B-5: Contributor-related Properties Overview

Property Name NS Data Type M-Val Reference
upnp:artist upnp xsd:string YES Appendix B.3.1
upnp:artist@role upnp xsd:string NO Appendix B.3.1.1
upnp.actor upnp xsd:string YES Appendix B.3.2
upnp-actor@yrole upnp xsd:string NQ AppendixB.3.2.1
upnp:author upnp xsd:string YES Appendix B.3.3
upnp:author@role upnp xsd:string NO Appendix B.3.3.1
upnp:producer upnp xsd:string YES Appendix B.3:4
upnp:director upnp xsd:string YES Appendix B.3.5
dc:publisher de xsd:string YES Appendix B.3.6
dc:dontributor de xsd:string YES Appendix B.3.7
B.3.1 upnp:artist

Narpespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Desgription: The upnp:artist property indicates the name of an artist:

=]

efpult Value: None.

B.3.1.1 upnp:artist@role
Narpespace: upnp Property Data(Type: xsd:string Multi-Valued: NO

Desgription: The upnp.artist@role property indicates the role of the artist in the work.
Defpult Value: None.

B.3.2 upnp:actor
Narpespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Desgription: The upnp:acior property indicates the name of an actor performing in (part of) the content.
Defhult Value: None!

B.3.2.1 upnp:actor@role
Narpespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Desgription: The upnp:actor@role property indicates the role of the actor in the work.

Default Value: None.

B.3.3 upnp:author
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp:author property indicates the name of an author contributing to the content (for example,
the writer of a text book).

Default Value: None.
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B.3.3.1 upnp:author@role
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:author@role property indicates the role of the author in the work.

Default Value: None.

B.3.4 upnp:producer

Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Defhult Value: None.

B.3.5 upnp:director
Narpespace: upnp Property Data Type: xsd:string Multi-Valuéd: YES

Desgription: The upnp.director property indicates the name of a director of the content (for example, a movig).

Defhult Value: None.

B.3.6 dc:publisher
Nal[espace: dc Property Data Type: xsd:string Multi-Valued: YES
S

Desgription: The dc.publisher property indicates the name of a publisher of the content. See
http}//dublincore.org/documents/dces.

Defhult Value: None.

B.3.7 dc:contributor
Nal[espace: dc Property Data Type: xsd:string Multi-Valued: YES
Desgription: The dc.contributor property iidicates the name of a contributor to the content item. It is

RECOMMENDED that dc:contributor.pfoperty includes the name of the primary content creator or owner
(Dubplin Core ‘creator’ property). See http://dublincore.org/documents/dces.

Defhult Value: None.

B.4 Affiliation-related Properties

Tahle B-6:  Affiliation-related Properties Overview

Property Name NS Data Type M-Val Reference
upnp:genre upnp xsd:string YES Appendix B.4.1
upnp*gedre@id upnp xsd:string NO Appendix B.4.1.1
upnp. genre(@extended upnp CSV (xsd:string) NO Appendix B.4.1.1
upnp:album upnp xsd:string YES AppendixB.4.2
upnp:playlist upnp xsd:string YES Appendix B.4.3
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B.4.1 upnp:genre
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: The upnp.genre property indicates the genre to which an object belongs.
Default Value: None.

B.4.1.1 upnp:genre@id
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp:genre@id property identifies the genre scheme which defines the set of names used in
the ypnp:genre and upnp. genre(@extended property.

The|format of the upnp:genre@id is:

<ICANN registered domain> “_” <genre scheme id>.
Example: “epg.com_GenreSet1”

Thelupnp:genre@id property is REQUIRED if the upnp.genre@extended property is spebified.
Defpult Value: N/A — This property is REQUIRED when the upnp. genre@extended property is present.

B.4.1.2 upnp:genre@extended
Narpespace: upnp Property Data Type: CSV (xsd:string) Multi-Valued: NO

Desgription: The upnp:genre@extended property MUST be a CSV list of genre names, which are individuarl,]y

displlayable strings, representing increasingly precise (sub)genre nariies. The list MUST be ordered with the
gengral genre first. The first entry in the list MUST be equal to-the value of the upnp.genre property.

Example: “Sports,Basketball, NBA”
Defhult Value: None.

B.4.2 upnp:album
Narpespace: upnp Property®ata Type: xsd:string Multi-Valued: YES

Desgription: The upnp:album property indicates the title of the album to which the content item belongs.
Defpult Value: None.

B.4.3 upnp:playlist
Nal[espace: upnp Property Data Type: xsd:string Multi-Valued: YES
S

Desgription: The upnp:playlist property indicates the name of a playlist (the dc:title of a playlistltem) to whig
the fontent item, belongs.

Defhult Value: None.

B. Associated Resources Properties

Table B-7: Associated Resources Properties Overview

Property Name NS Data Type M-Val Reference

upnp:albumArtURI upnp xsd:anyURI YES Appendix B.5.1
upnp:artistDiscographyURI upnp xsd:anyURI NO Appendix B.5.2
upnp.lyricsURI upnp xsd:anyURI NO Appendix B.5.3
dc:relation dc xsd:string YES Appendix B.5.4

ost

h
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B.5.1 upnp:albumArtURI
Namespace: upnp Property Data Type: xsd:anyURI Multi-Valued: YES

Description: The upnp:albumArtURI property contains a reference to album art. The value MUST be a properly
escaped URI as described in [RFC 2396].

Default Value: None.

B.5.2 upnp:artistDiscographyURI
Namespace: upnp Property Data Type: xsd:anyURI Multi-Valued: NO

Desgription: The upnp:artistDiscographyURI property contains a reference to the artist’s discography. The
valye MUST be a properly escaped URI as described in [RFC 2396].

Defhult Value: None.

B.%.3 upnp:lyricsURI
Narpespace: upnp Property Data Type: xsd:anyURI MultisValued: NO

Desgription: The upnp:lyricsURI property contains a reference to lyrics of the song or0of the whole album. Tjhe
valye MUST be a properly escaped URI as described in [RFC 2396].

Defhult Value: None.

B.3.4 dc:relation
Narpespace: dc Property Data Type: xsd:stfing Multi-Valued: YES

Desgription: See http://dublincore.org/documents/dces. Thelyalie MUST be a properly escaped URI as
desgribed in [RFC 2396].

Defhult Value: None.

B.¢ Storage-Related Properties

Tahle B-8: Storage-Related Properties Overview

Property Name NS Data Type M-Val Reference

upnp.storageTotal upnp xsd:long NO Appendix B.6.1
upnp:storageUsed upnp xsd:long NO Appendix B.6.2
upnp.storageFree upnp xsd:long NO Appendix B.6.3
upnp:storageMdaxPartition upnp xsd:long NO Appendix B.6.4
upnp.storageMedium upnp xsd:string NO Appendix B.6.5

B.6.1 upnp:storageTotal

Namespace: upnp Property Data Type: xsd:long Multi-Valued: NO

Description: The upnp:storageTotal property contains the total capacity, in bytes, of the storage represented by
the container. Value -1 is reserved to indicate that the capacity is unknown.

Default Value: None.

B.6.2 upnp:storageUsed
Namespace: upnp Property Data Type: xsd:long Multi-Valued: NO

Description: The upnp:storageUsed property contains the combined space, in bytes, used by all the objects held
in the storage represented by the container. Value -1 is reserved to indicate that the space is unknown.

Default Value: None.
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B.6.3 upnp:storageFree
Namespace: upnp Property Data Type: xsd:long Multi-Valued: NO

Description: The upnp.storageFree property contains the total free capacity, in bytes, of the storage represented
by the container. Value -1 is reserved to indicate that the capacity is unknown.

Default Value: None.

B.6.4 upnp:storageMaxPartition
Namespace: upnp Property Data Type: xsd:long Multi-Valued: NO

Desgription: The upnp:storageMaxPartition property contains the largest amount of space, in bytes, availab]
for $toring a single resource in the container. Value -1 is reserved to indicate that the amount of space is
unkhown.

[¢]

Defhult Value: None.

B.§.5 upnp:storageMedium
Narpespace: upnp Property Data Type: xsd:string MultitValued: NO

Desgription: The upnp.storageMedium property indicates the type of storage médium used for the content.
Pot¢ntially useful for user-interface purposes.

Defhult Value: “UNKNOWN”.

B.§.5.1 allowedValuelList for the upnp:storageMedium Property

See|Table 2-4, “allowedValueList for PlaybackStorageMediwimand RecordStorageMedium~ of the
AVTransport:1 service specification.

B.7 General Description (mainly for<Ul purposes) Properties

Tahjle B-9: General Description (mainly for Ul purposes) Properties Overview

Property Name NS Data Type M-Val Reference
dc:description dc xsd:string NO Appendix B.7.1
upnp:longDescription upnp xsd:string NO Appendix B.7.2
upnp:icon upnp xsd:anyURI NO Appendix B.7.3
upnp:region upnp xsd:string NO Appendix B.7.4
dc:ilights dc xsd:string YES Appendix B.7.5
dc:date dc xsd:string NO Appendix B.7.6
de:langibage de xsd:string YES Appendix B.7.7
upnbplayvbackCount upap xsd:int NQ Appendix B7 8
upnp:lastPlaybackTime upnp xsd:string NO Appendix B.7.9
upnp:lastPlaybackPosition upnp xsd:string NO Appendix B.7.10
upnp:recordedStartDateTime | upnp xsd:string NO Appendix B.7.11
upnp:recordedDuration upnp xsd:string NO Appendix B.7.12
upnp:recordedDayOfWeek upnp xsd:string NO Appendix B.7.13
upnp:srsRecordSchedulelD upnp xsd:string NO Appendix B.7.14
upnp:srsRecordTaskID upnp xsd:string NO Appendix B.7.15
upnp:recordable upnp xsd:boolean NO Appendix B.7.16
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B.7.1 dc:description
Namespace: dc Property Data Type: xsd:string Multi-Valued: NO

Description: The dc.description property contains a brief description of the content item. See
http://dublincore.org/documents/dces.

Default Value: None.

B.7.2 upnp:longDescription
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Deskription: The upnp:longDescription property contains a few lines of description of the content item (longer
than] the dc:description property).

Defhult Value: None.

B.7.3 upnp:icon
Nal[espace: upnp Property Data Type: xsd:anyURI MultisYalued: NO
S

Desgription: The upnp.icon property contains a URI to some icon that a control point,can use in its Ul to display
the gontent, for example, a CNN logo for a Tuner channel. It is RECOMMENDEDjthat the same format be uked

as 1§ used for the icon element in the UPnP device description document schetha(PNG). The value MUST bq a
properly escaped URI as described in [RFC 2396].

Defhult Value: None.

B.7.4 upnp:region
Nal[espace: upnp Property Data Type: xsd:string Multi-Valued: NO
S

Desgription: The upnp:region property contains some identification of the region, associated with the source]of
the pbject, for example, “US”, “Latin America”, “Seattle”.

Defhult Value: None.

B.1.5 upnp:rights
Nm[espace: upnp Property Data Type: xsd:string Multi-Valued: YES
S

Desgription: The upnp.rights property contains some descriptive information about the legal rights held in o
ovef this resource. (http://dublincore.org/documents/dces)

Defhult Value: None.

B.1.6 dc:date
Narpespaces dc Property Data Type: xsd:string Multi-Valued: NO

Desgription: The dc:date property contains the primary date of the content. The format MUST be compliant fto
[IS® 8601] and SHOULD be compliant to [RFC 3339]. See http://dublincore.org/documents/dces.

Examples:

e 2004-05-14

e 2004-05-14T14:30:05

e 2004-05-14T14:30:05+09:00
Default Value: None.
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B.7.7 dc:language
Namespace: dc Property Data Type: xsd:string Multi-Valued: YES

Description: 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.

Default Value: None.

B.7.8 upnp:playbackCount
Namespace: upnp Property Data Type: xsd:int Multi-Valued: NO

Desgription: The upnp:playbackCount property contains the number of times the content has been playediThe
spe¢ial value -1 means that the content has been played but the count is unknown. The criteria for detepmining
whdther the content has been played, is device dependent.

Defhult Value: None.

T

B.1.9 upnp:lastPlaybackTime
Nal[espace: upnp Property Data Type: xsd:string Multi=Valued: NO
S

De

ription: The upnp:lastPlaybackTime property contains the date&ime of the(last playback.

The|format of the upnp:lastPlaybackTime property MUST comply with the.dat’e - t ime syntax as defined if
Anrfex D.

The|criteria for determining when the content has been played last, is‘device dependent.

Defhult Value: None.

B.7.10 upnp:lastPlaybackPosition
Nal[espace: upnp Property Data Type: xsd:string Multi-Valued: NO
S

Desgription: The upnp.lastPlaybackPosition property conbtains the time offset within the content where the [last
playback was suspended.

The|format of the upnp:lastPlaybackPosition property MUST comply with the duration syntax as defined in
Anrfex D.

Thelcriteria for determining the time-offset in the content where the playback of the content has been suspended,
is d¢vice dependent.

Defhult Value: None.

B.1.11 upnp:recordedStartDateTime
Nal[espace: upnp Property Data Type: xsd:string Multi-Valued: NO
S

De

ription:“The upnp:recordedStartDateTime property contains the date&time when the recording started.

The| format of the upnp:recordedStartDateTime property MUST comply with the date-time syntax as

od T A Rt
dell ICU IIT AIIICA 1J.

Default Value: None.

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.

Default Value: None.
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B.7.13 upnp:recordedDayOfWeek
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp.recordedDayOfWeek property contains the day of the week when the recording started.

Sorting for this property is based on the order in Table B-10. Ascending: first table entry first.
Default Value: None.

B.7.13.1  allowedValuelList for the upnp:recordedDayOfWeek Property

eeK Property

“SUYN” R
“MON? R
“Tyr» R
“WikD> R
“THU” R
“FRI” R
“sAfr R
B.7.14 upnp:srsRecordSchedulelD

Nal[espace: upnp Property Data Type: x$8d:string Multi-Valued: NO
S

Desgription: The upnp:srsRecordSchedulelD property contains the value of the srs:(@id property of the
srs:fecordSchedule object that was used to create thisrecorded content. Refer to the ScheduledRecording seryice
spegification [SRS] for details.

Defhult Value: None.

B.7.15 upnp:srsRecordTasSkID

Nal[espace: upnp Property Data Type: xsd:string Multi-Valued: NO
Desgription: The upnp.srsRecordTasklD property contains the value of the srs:@id property of the

srs:fecordTask object thatwas used to create this recorded content. Refer to the ScheduledRecording service
spegification [SRS] for details.

Defhult Value: None.

B.1.16 _upnp:recordable
espace: upnp Property Data Type: xsd: boolean Multi-Valued: NO

o\ hen se a\ he conten epresented-b h obie n-noten

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 for recording due to various reasons, such as hardware limitations.

Default Value: “/”.
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B.8 Recorded Object-related Properties
Table B-11: Recorded Object-related Properties Overview

Property Name NS Data Type M-Val Reference
upnp.programTitle upnp xsd:string NO Appendix B.8.1
upnp:seriesTitle upnp xsd:string NO Appendix B.8.2
upnp:programlD upnp xsd:string NO Appendix B.8.3
upnpprogramlD@ s pe upnp xsd:string NQ AppendixB.8.3.1
upnp:seriesID upnp xsd:string NO Appendix B.8.4
upnp:seriesID@type upnp xsd:string NO Appendix B.8.4.1
upnp:channellD upnp xsd:string YES Appendix B.8:5
upnp:channellD@type upnp xsd:string NO Appendix B.8.5.1
upnp:episodeCount upnp xsd:unsignedInt NO Appendix B.8.6
upnp.episodeNumber upnp xsd:unsignedInt NO Appendix B.8.7
upnp:programCode upnp xsd:string NO Appendix B.8.8
upnp.programCode(@type upnp xsd:string NO Appendix B.8.8.1
upnp:rating upnp xsd:string NO Appendix B.8.9
upnp:rating@type upnp xsd:string NO Appendix B.8.9.1
upnp:episodeType upnp xsd:string NO Appendix B.8.10
B.§.1 upnp:programTitle

Narpespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Desgription: 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”.

Notg: To be precise, this is différent 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 g
the ypnp.programTitle property.

Defhult Value: None;

Narpespace:-upnp Property Data Type: xsd:string Multi-Valued: NO

of the series. This is most likely obtained fromj
Ela anieProcra Gaide

FTeetHo > O arr-goarat

e upnp.seriesTitle property contains the name

sav > OH-5H¢C

Default Value: None.
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B.8.3 upnp:programiD
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp.:programlD property contains the unique ID of a program.

When this content is created via a ScheduledRecording service, this is the value of the srs:matchedID property
of the recordTask that generated this content. Otherwise, the upnp.programlID 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.

Defhult Value: None.

B.§.3.1 upnp:programlD@type
Narpespace: upnp Property Data Type: xsd:string Multi-Valued:"’NO

Desgription: The upnp:programlID@type property indicates the type of the ID that is contained in the
upnp:programlD property. The format and allowed values are identical to those of thesz3:matchedID@tvpe
property, defined in the ScheduledRecording service specification. Refer to the ScheduledRecording service
spedification [SRS] for details.

Thelupnp:programID@type property is REQUIRED if the upnp.programID ‘property is specified.

Defhult Value: N/A — The property is REQUIRED when the upnp.programiD property is present.

B.8.4  upnp:seriesiD
Nal[espace: upnp Property Data Type: xsdistring Multi-Valued: NO
S

De

ription: The upnp:seriesID property contains the unique ID of a series.

When this content is created via a ScheduledRecordingservice, this is the value of the srs.matchedID propert
of the recordTask that generated this content. Othetwise, the upnp:seriesID property value is set by the
ContentDirectory service based on some device'dependent information, such as an EPG database.

<

Thelformat and semantics are identical to thase of the srs.matchedID property, defined in the
ScheduledRecording service specificationh. Refer to the ScheduledRecording service specification [SRS] for
detdils.

Defhult Value: None.

B.§.4.1 upnpSeriesiID@type
Narpespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Desgription: The.wpnp.seriesID@type property indicates the type of the ID that is contained in the
upnp:seriesllD 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
spegification [SRS] for details.
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Default Value: N/A — The property is REQUIRED when the upnp.seriesID property is present.
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B.8.5 upnp:channellD
Namespace: upnp Property Data Type: xsd:string Multi-Valued: YES

Description: When this content is created via a ScheduledRecording service, the upnp:channellD property
identifies the channel that was the source. Otherwise, the upnp:channellD value indicates the channel that is
associated with the content item. For example, when present in an object that represents a tuner channel, it
contains the ID of that channel.

The possible formats and the dependency on the upnp:channellD@type property are identical to the possible
formats of the srs:scheduledChannellD and its dependency on the srs:scheduled ChannellD(@type property as
described in the ScheduledRecording service [SRS].

The|upnp:channellD property is multi-valued so that different formats can be used to identify a particular
champnel. For example, if both the analog channel number and the analog channel frequency are known for the
same channel, they can be advertised through the following construct:

<upnp:channelID type="ANALOG">5</upnp:channelID>
<upnp:channelID type="FREQUENCY">79000000</upnp:channelID>

When multiple instances of the upnp:channellD property are included, they MUST refer o the same channel
Defpult Value: None.

B.§.5.1 upnp:channellD@type
Narpespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Desgription: 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.chanueHD@type property are identical to the possible
forrhats of the srs:scheduledChannellD@type propertycas'described in the ScheduledRecording service
spe¢ification [SRS].

Thelupnp:channellD@type property is REQUIREDVif the upnp:channellD property is specified.
Defhult Value: N/A — The property is REQUIRED when the upnp.channellD property is present.

B.§.6 upnp:episodeCount
Nal[espace: upnp Property Data Type: xsd: unsignedInt Multi-Valued: NO
S

Desgription: The upnp.episodeCount property contains the total number of episodes in the series to which thjs
confent belongs.

Defhult Value: None(

B.§.7 uphp:episodeNumber
NalEespace: upnp Property Data Type: xsd:unsignedInt Multi-Valued: NO

Despription: The upnp:episodeCount property contains the episode number of this recorded content within the

) A Joiole olos bt laal
SerICsto-whnreIr timscontentocIongs:

Default Value: None.
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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.

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.

Defhult Value: None.

B.§.8.1 upnp:programCode@type
Narpespace: upnp Property Data Type: xsd:string Multi-Valued:"’NO

Desgription: The upnp.:programCode(@type property indicates t indicates the type of the program guide servjce
that|defines the program code specified in the upnp.:programCode property. The format and allowed values afe
iderjtical to those of the srs.taskProgramCode@type property, defined in the SchedtiledRecording service
spedification. See [SRS] for details.

Thelupnp:programCode@type property is REQUIRED if the upnp:programCede property is specified.

Defhult Value: N/A — The property is REQUIRED when the upnp.programCode property is present.

B.§.9 upnp:rating
Narpespace: upnp Property Data Type: xsdistring Multi-Valued: YES

Desgription: The upnp.rating property contains the viewenrating value of the content of this item expressed [in
the tating system indicated by the upnp:rating@type property. The format and semantics of the upnp.rating
property are identical to those of the srs:matchedRatirg property, defined in the ScheduledRecording service
spegification. Refer to the ScheduledRecording service specification [SRS] for details.

Defhult Value: None.

B.§.9.1 upnp:rating@type
Narpespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Desgription: The upnp:rating@type property indicates the rating system used in the upnp.rating property. The
forrhat and allowed values,of the upnp:rating@type property are identical to those of the
srs:fnatchedRating@typeproperty, defined in the ScheduledRecording service specification. Refer to the
SchgduledRecording, service specification [SRS] for details.

Thelupnp:rating@type property is highly RECOMMENDED if the upnp:rating property is specified.
Defhult Value? N/A.

B¢ 4Hp——rnnr—r--o-ooo-ooo———«
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.

Default Value: None.
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B.9 User Channel and EPG Related Properties
Table B-12: User Channel and EPG Related Properties Overview

Property Name NS Data Type M-Val Reference
upnp:channelGroupName upnp xsd:string NO Appendix B.9.1
upnp:channelGroupName@id | upnp xsd:string NO Appendix B.9.1.1
upnp.callSign upnp xsd:string NO Appendix B.9.2
upnpeiebirorkdtiliation upnp xsd:string NQ AppendixB.9.3
upnp:serviceProvider upnp xsd:string NO Appendix B.9.4
upnp:price upnp xsd:float YES Appendix B.9.5
upnp:price@currency upnp xsd:string NO Appendix B.9:5.1
upnp:payPerView upnp xsd:boolean NO Appendix B.9.6
upnp:epgProviderName upnp xsd:string NO Appendix B.9.7
upnp.dateTimeRange upnp xsd:string NO Appendix B.9.8

B.9.1 upnp:channelGroupName
Nal[espace: upnp Property Data Type: xsd:string Multi-Valued: NO
S

De
Examples: “Digital Terrestrial”, “DirecTV”

ription: The upnp:channelGroupName property contains the/user friendly name of the channelGroup.

A channel group defines a group of channels. A device thatthas multiple tuners may provide multiple channe
grogps. Moreover, a physical tuner device may provide’multiple channel groups (for example, a set-top-box that
confains a single tuner but supports three different inpiit connections: terrestrial, cable, and satellite).

In ajchannel group, channels may be identified in, various ways. For example, upnp.channellD,
upnp.channelName, or upnp:channelNr may beused for that purpose.

Defhult Value: None.

B.9.1.1 upnp:channélGroupName@id
Narpespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Desgription: The upnp.:chapielGroupName(@id property contains the ID of a channel group to differentiate {t
frorh other channel groups'implemented in a ContentDirectory service.

The|format of the upup:channelGroupName@id property is as follows:
<ICJANN registered domain> *“ ”” <channel group id defined in the domain>

Exajmple: “broadcast.com DigitalSatellite”

The|upnp:channelGroupName(@id property is REQUIRED if the upnp:channelGroupName property is
speqified.

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.

Example: “KGW”.

If the upnp.callSign property is supported and upnp:class = “object.item.audioltem.audioBroadcast” then the
upnp:radioCallSign property MUST also be supported and MUST be set equal to the value of the upnp.callSign
property.

Default Value: None.
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B.9.3 upnp:networkAffiliation
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp.networkAffiliation property contains the name of the broadcast network or distribution
network associated with this content. This is typically used for live content or recorded content.

Examples: “NBC”, “CBS”, “BBC”.
Default Value: None.

B.9.4 upnp:serviceProvider

Examples: “CANAL+", “Echostar”, “SkyLife”.
Defhult Value: None.

B.9.5 upnp:price
Narpespace: upnp Property Data Type: xsd:float Multi-Valued: YES

Desgription: The upnp.price property contains the price for a broadcast, s€rigs, program, movie, etc.

Defhult Value: None.

B.9.5.1 upnp:price@currency
Narpespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Desgription: The upnp:price(@currency property indicates the unit of currency used for the upnp:price propdrty.

Defhult Value: N/A — The property is REQUIRED when the upnp:price property is present.

B.9.6 upnp:payPerView
Narpespace: upnp Property Data Type: xsd:boolean Multi-Valued: NO

Desgription: The upnp:payPer¥iew property indicates whether the object represents pay-per-view content.
When set to “/”, the object is a‘pay-per-view object. When set to “0”, the object is not a pay-per-view object,

Defhult Value: None,

B.9.7 upnp:epqgProviderName
Narpespace:upnp Property Data Type: xsd:string Multi-Valued: NO

Desgription: The upnp:epgProviderName property indicates the name of the Electronic Program Guide service
proyider:

Default Value: None.

B.9.8 upnp:dateTimeRange
Namespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Description: The upnp.:dateTimeRange property indicates that all EPG items found in this container’s subtree
exist within this time range. The format of the upnp.dateTimeRange property MUST comply with the date-
time-range syntax as defined in Annex D.

Default Value: None.
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B.10 Radio Broadcast Properties

Table B-13: Radio Broadcast Properties Overview

Property Name NS Data Type M-Val Reference

upnp:radioCallSign upnp xsd:string NO Appendix B.10.1
upnp:radioStationlD upnp xsd:string NO Appendix B.10.2
upnp:radioBand upnp xsd:string NO Appendix B.10.3

upnp:radioCallSign
Narpespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Desgription: The upnp:radioCallSign property contains a radio station call sign, for example, “KSJO”.

Defhult Value: None.

B.10.2 upnp:radioStationID
Narpespace: upnp Property Data Type: xsd:string Multi-Valued: NO

Des ription: The upnp:radioStationID property contains some identification; forexample, “107.7”, broadcas
ency of the radio station.

Defhult Value: None.

B.10.3 upnp:radioBand
Narpespace: upnp Property Data Type;xsd:string Multi-Valued: NO

Desgription: The upnp.radioBand property contains thé.radio station frequency band.

ult Value: None.

B.10.3.1  allowedValuelList forthe upnp:radioBand Property

able B-14: allowedValueList for the upnp:radioBand Property

“AM” @)
“EMr (@)
“Shortwave” o
“Intprnet” 0
“Safellit¢” (@)
Venfor>defined X

B.11 Video Broadcast Properties

Table B-15: Video Broadcast Properties Overview

Property Name NS Data Type M-Val Reference

upnp:channelNr upnp xsd:int NO Appendix B.11.1
upnp:channelName upnp xsd:string NO Appendix B.11.2
upnp:scheduledStartTime upnp xsd:string YES Appendix B.11.3
upnp:scheduledEndTime upnp xsd:string YES Appendix B.11.4
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