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INFORMATION TECHNOLOGY –  
UPNP DEVICE ARCHITECTURE –  

 
Part 3-12: Audio Video Device Control Protocol –  

Content Directory Service 

FOREWORD 

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

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

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

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

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

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

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

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

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

IEC and ISO draw attention to the fact that it is claimed that compliance with this document may involve the use of 
patents as indicated below. 

ISO and IEC take no position concerning the evidence, validity and scope of the putative patent rights. The holders 
of the putative patent rights have assured IEC and ISO that they are willing to negotiate free licences or licences 
under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this respect, 
the statements of the holders of the putative patent rights are registered with IEC and ISO.  

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: 

Full document details: ISO IEC 29341-3-12-2008

http://avadocuments2026.com/doc/iso-iec-29341-3-12-2008
http://avadocuments2026.com/doc/iso-iec-29341-3-12-2008


 – 6 – 29341-3-12 © ISO/IEC:2008(E) 

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

Information may be obtained from: 

Microsoft Corporation 
One Microsoft Way 
USA – Redmond WA 98052 

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

Information may be obtained from: 

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

NXP B.V. (NL) has informed IEC and ISO that it has patent applications or granted patents. 

Information may be obtained from: 

NXP B.V. (NL) 
High Tech campus 60 
NL – 5656 AG Eindhoven 

Matsushita Electric Industrial Co. Ltd. has informed IEC and ISO that it has patent applications or granted patents. 

Information may be obtained from: 

Matsushita Electric Industrial Co. Ltd. 
1-3-7 Shiromi, Chuoh-ku 
JP – Osaka 540-6139 

Hewlett Packard Company has informed IEC and ISO that it has patent applications or granted patents as listed 
below: 

5 956 487 / US; 6 170 007 / US; 6 139 177 / US; 6 529 936 / US; 6 470 339 / US; 6 571 388 / US; 6 205 
466 / US 

Information may be obtained from: 

Hewlett Packard Company 
1501 Page Mill Road 
USA – Palo Alto, CA 94304 

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

Information may be obtained from: 

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

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights 
other than those identified above. IEC and ISO shall not be held responsible for identifying any or all such patent 
rights. 

ISO/IEC 29341-3-12 was prepared by UPnP Implementers Corporation and adopted, under the PAS procedure, by 
joint technical committee ISO/IEC JTC 1, Information technology, in parallel with its approval by national bodies of 
ISO and IEC. 

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 ISO/IEC 29341 Part 

UPnP Device Architecture 1.0 ISO/IEC 29341-1 
UPnP Basic:1 Device ISO/IEC 29341-2 
UPnP AV Architecture:1 ISO/IEC 29341-3-1 
UPnP MediaRenderer:1 Device  ISO/IEC 29341-3-2 
UPnP MediaServer:1 Device  ISO/IEC 29341-3-3 
UPnP AVTransport:1 Service  ISO/IEC 29341-3-10 
UPnP ConnectionManager:1 Service  ISO/IEC 29341-3-11 
UPnP ContentDirectory:1 Service  ISO/IEC 29341-3-12 
UPnP RenderingControl:1 Service  ISO/IEC 29341-3-13 
UPnP MediaRenderer:2 Device ISO/IEC 29341-4-2 
UPnP MediaServer:2 Device ISO/IEC 29341-4-3 
UPnP AV Datastructure Template:1 ISO/IEC 29341-4-4 
UPnP AVTransport:2 Service ISO/IEC 29341-4-10 
UPnP ConnectionManager:2 Service ISO/IEC 29341-4-11 
UPnP ContentDirectory:2 Service ISO/IEC 29341-4-12 
UPnP RenderingControl:2 Service ISO/IEC 29341-4-13 
UPnP ScheduledRecording:1 ISO/IEC 29341-4-14 
UPnP DigitalSecurityCamera:1 Device  ISO/IEC 29341-5-1 
UPnP DigitalSecurityCameraMotionImage:1 Service  ISO/IEC 29341-5-10 
UPnP DigitalSecurityCameraSettings:1 Service  ISO/IEC 29341-5-11 
UPnP DigitalSecurityCameraStillImage:1 Service  ISO/IEC 29341-5-12 
UPnP HVAC_System:1 Device  ISO/IEC 29341-6-1 
UPnP HVAC_ZoneThermostat:1 Device  ISO/IEC 29341-6-2 
UPnP ControlValve:1 Service  ISO/IEC 29341-6-10 
UPnP HVAC_FanOperatingMode:1 Service  ISO/IEC 29341-6-11 
UPnP FanSpeed:1 Service  ISO/IEC 29341-6-12 
UPnP HouseStatus:1 Service  ISO/IEC 29341-6-13 
UPnP HVAC_SetpointSchedule:1 Service  ISO/IEC 29341-6-14 
UPnP TemperatureSensor:1 Service  ISO/IEC 29341-6-15 
UPnP TemperatureSetpoint:1 Service  ISO/IEC 29341-6-16 
UPnP HVAC_UserOperatingMode:1 Service  ISO/IEC 29341-6-17 
UPnP BinaryLight:1 Device  ISO/IEC 29341-7-1 
UPnP DimmableLight:1 Device  ISO/IEC 29341-7-2 
UPnP Dimming:1 Service  ISO/IEC 29341-7-10 
UPnP SwitchPower:1 Service  ISO/IEC 29341-7-11 
UPnP InternetGatewayDevice:1 Device ISO/IEC 29341-8-1 
UPnP LANDevice:1 Device ISO/IEC 29341-8-2 
UPnP WANDevice:1 Device ISO/IEC 29341-8-3 
UPnP WANConnectionDevice:1 Device ISO/IEC 29341-8-4 
UPnP WLANAccessPointDevice:1 Device ISO/IEC 29341-8-5 
UPnP LANHostConfigManagement:1 Service ISO/IEC 29341-8-10 
UPnP Layer3Forwarding:1 Service ISO/IEC 29341-8-11 
UPnP LinkAuthentication:1 Service ISO/IEC 29341-8-12 
UPnP RadiusClient:1 Service ISO/IEC 29341-8-13 
UPnP WANCableLinkConfig:1 Service ISO/IEC 29341-8-14 
UPnP WANCommonInterfaceConfig:1 Service ISO/IEC 29341-8-15 
UPnP WANDSLLinkConfig:1 Service ISO/IEC 29341-8-16 
UPnP WANEthernetLinkConfig:1 Service ISO/IEC 29341-8-17 
UPnP WANIPConnection:1 Service ISO/IEC 29341-8-18 
UPnP WANPOTSLinkConfig:1 Service ISO/IEC 29341-8-19 
UPnP WANPPPConnection:1 Service ISO/IEC 29341-8-20 
UPnP WLANConfiguration:1 Service ISO/IEC 29341-8-21 
UPnP Printer:1 Device ISO/IEC 29341-9-1 
UPnP Scanner:1.0 Device ISO/IEC 29341-9-2 
UPnP ExternalActivity:1 Service ISO/IEC 29341-9-10 
UPnP Feeder:1.0 Service ISO/IEC 29341-9-11 
UPnP PrintBasic:1 Service ISO/IEC 29341-9-12 
UPnP Scan:1 Service ISO/IEC 29341-9-13 
UPnP QoS Architecture:1.0 ISO/IEC 29341-10-1 
UPnP QosDevice:1 Service ISO/IEC 29341-10-10 
UPnP QosManager:1 Service ISO/IEC 29341-10-11 
UPnP QosPolicyHolder:1 Service ISO/IEC 29341-10-12 
UPnP QoS Architecture:2 ISO/IEC 29341-11-1 
UPnP QOS v2 Schema Files ISO/IEC 29341-11-2 
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UPnP Document Title ISO/IEC 29341 Part 

UPnP QosDevice:2 Service ISO/IEC 29341-11-10 
UPnP QosManager:2 Service ISO/IEC 29341-11-11 
UPnP QosPolicyHolder:2 Service ISO/IEC 29341-11-12 
UPnP RemoteUIClientDevice:1 Device ISO/IEC 29341-12-1 
UPnP RemoteUIServerDevice:1 Device ISO/IEC 29341-12-2 
UPnP RemoteUIClient:1 Service ISO/IEC 29341-12-10 
UPnP RemoteUIServer:1 Service ISO/IEC 29341-12-11 
UPnP DeviceSecurity:1 Service ISO/IEC 29341-13-10 
UPnP SecurityConsole:1 Service ISO/IEC 29341-13-11 
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1. Overview and Scope 
This service template is compliant with the UPnP Device Architecture version 1.0.  It defines a service type 
referred to herein as Content Directory Service (CDS). 

1.1. Introduction 
Many devices within the home network contain various types of content that other devices would like to access 
(e.g. music, videos, still images, etc).  As an example, a “Media Server” device might contain a significant 
portion of the homeowner’s audio, video, and still-image library.  In order for the homeowner to enjoy this 
content, the homeowner must be able to browse the objects stored on the Media Server, select a specific one, and 
cause it to be “played” on an appropriate rendering device (e.g. an audio player for music objects, a TV for video 
content, an Electronic Picture Frame for still-images, etc). 

For maximum convenience, it is highly desirable to allow the homeowner to initiate these operations from a 
variety of UI devices.  In most cases, these UI devices will either be a UI built into the rendering device, or it will 
be a stand-alone UI device such as a wireless PDA or tablet.  In any case, it is unlikely that the homeowner will 
interact directly with the device containing the content (i.e. the homeowner won’t have to walk over to the server 
device).  In order to enable this capability, the service device needs to provide a uniform mechanism for UI 
devices to browse the content on the server and to obtain detailed information about individual content objects.  
This is the purpose of the Content Directory Service 

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

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

urn:schemas-upnp-org:service:ContentDirectory:1 

Content Directory Service (CDS) is used herein to refer to this service type. 

2.2. References 
This section lists the normative references used in this document and includes the tag inside square brackets that 
is used for each such reference: 

[DEVICE] - UPnP Device Architecture, version 1.0. 

[XML] - “Extensible Markup Language (XML) 1.0 (Second Edition)”, T. Bray, J. Paoli, C. M. Sperberg-
McQueen, E. Maler, eds.  W3C Recommendation, 6 October 2000.  Available at:  
http://www.w3.org/TR/2000/REC-xml-20001006. 

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

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

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

Table 1: Terms 

Term Description 
object Any data entity that can be returned by a Content Directory Service from a browsing 

or searching action.  The Content Directory Service defines a class system to 
represent the different types of objects that are ‘managed’ by the CDS.  The base 
class, from which all other classes are derived, is named object.  The class object 
cannot be instantiated. 

property  A property represents a CDS or client-defined characteristic of an object.  The 
Content Directory Service expresses properties in XML as either elements or 
attributes.  When expressed as an element, the property is addressed via its 
property/element tag name (including namespace other than DIDL-Lite) e.g. dc:title, 
upnp:class.  When expressed as an attribute, the property is addressed with its parent 
expression, the @ delimeter and its property name e.g. res@size, res@protocolInfo, 
upnp:class@name.  One exception is if the property is expressed as an attribute of 
an element which is a top-level object tag (item, container, etc.) in which case it is 
simply addressed with the @ delimeter and its property name e.g. @id, @parentID, 
@restricted, @childCount etc.  Properties declared in this specification come from 
one of three metadata namespaces: DIDL-Lite, Dublin Core (dc) or UPnP (upnp).  
Their data types and meanings are defined in  Annex B. 

class A class is used to assign a type to an object, and identifies the minimum required and 
optional set of properties that must be present on that object.  Classes are organized 
in a hierarchy with certain classes being derived from others as in a typical object 
oriented system.  At the root of the class hierarchy is the object base class.  Examples 
are object.item.audioItem.musicTrack and object.container.album.musicAlbum.  See 
section  2.4 for a definition of the format of the class specification for an object. 

item item is a first-level class derived directly from object.  An item most often represents 
a single piece of AV data, such as a CD track, a movie or an audio file.  Items may be 
playable, meaning they have information that can be played on a rendering device.  
Any object which derives from the item class is expressed via the DIDL-Lite item 
structure.   

container container is a first-level class derived directly from object.  A container represents 
a collection of objects.  Containers can represent the physical organization of objects 
(storage containers) or logical collections.  Logical collections can have formal 
definitions of their contents or they can be arbitrary collections.  Containers can be 
either homogeneous, containing objects that are all of the same class, or 
heterogeneous, containing objects of mixed class.  Containers can contain other 
containers.   Any object derived from the container class is expressed via the DIDL-
Lite container structure.   
A CDS is required to maintain a ContainerUpdateID for each of its containers.  
This value is maintained internally, does not appear in any XML expression of the 
container, and cannot be used in a search or sort criterion. 
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Term Description 
container 
modification 

A container is considered modified when any of the following occurs: 
A property of the container is added, removed or changed in value. 
A direct child element, whether object-derived or ordinary element, is 
added to or removed from the container. 
A direct, non-container-derived, child object has one of its properties or 
child elements added, removed or changed. 
A direct container-derived child element has one of its properties or non-
object-derived child elements added, removed or changed. 

 
Note to implementors: since ‘ContainerUpdateID’ is not a formal property of a 
container, a modification to a direct child container that affects that child’s 
‘ContainerUpdateID’ does not propagate upward to the parent container. 

XML fragment In this document, XML fragment refers to a string that represents one element from a 
valid XML document.  Individual uses of ‘XML fragment’ do not always specify the 
exact XML context that would be required to validate the fragment.  If a “qualifying 
name” is given, the name defines the root element tag of the fragment.  For example, 
‘DIDL-Lite XML fragment’ means a string of the form “<DIDL-Lite …>…</DIDL-
Lite>”.  In addition, any AV-defined XML fragment is permitted to be fully 
compliant XML.  Any extraneous headers/tags should be gracefully ignored by the 
code processing the fragment. 

CDS Content Directory Service 
ContainerUpdateID An unsigned integer associated with each container.  The integer value is 

incremented each time the container is modified (see the entry in this ‘Terms’ table 
for the precise definition of ‘container modification’).  Upon reaching the value 232-1, 
the next update rolls the value back to zero.  Initial value of ContainerUpdateID for 
any newly created container is unspecified, but recommended to be zero.  
Implementers should maintain the same value for each container’s 
ContainerUpdateID through power cycles and any other 
disappearance/reappearance on the network. 

2.3.1. Notation: Strings Embedded in Other Strings 
Some string variables and arguments described in this document contain substrings that must be independently 
identifiable and extractable for other processing.  This requires the definition of appropriate substring delimiters 
and an escaping mechanism so that these delimiters can also appear as ordinary characters in the string and/or its 
independent substrings.  This document uses embedded strings in two contexts—Comma Separated Value (CSV) 
lists (see Section  2.5.1.1 below) and property values in search criteria strings.  Escaping conventions use the 
backslash character,  '\' (UTF-8 character code 0x5C), as follows: 

a. Backslash (‘\’) is represented as ‘\\’ in both contexts. 
b. Comma (‘,’) is 

1. represented as ‘\,’ in individual substring entries in CSV lists 
2. not escaped in search strings 

c. Double quote (‘"’) is 
1. not escaped in CSV lists 
2. not escaped in search strings when it appears as the start or end delimiter of a property value 
3. represented as ‘\"’ in search strings when it appears as a character that is part of the property 

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

Typographic conventions for EBNF 

Symbol names in monospace font are non-terminal symbols.  Character sequences between ‘single quotes’ 
are terminal strings and must appear literally in valid expressions.  Character sequences between (*comment 
delimiters*) are English language definitions or supplementary explanations of their associated symbols.  White 
space in the EBNF is used to separate elements of the EBNF, not to represent white space in search strings.  
White space usage in actual search strings is described explicitly in the EBNF.  Finally, the EBNF uses the 
following four 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 
 

2.4. Class Hierarchy 
The ContentDirectory service exposes a class hierarchy which is used to type all objects that can be retrieved 
from it.  The ContentDirectory service exposes a class hierarchy which is used to type all objects that can be 
retrived from it.  Each class is named using a string of the form described in  2.4.1 below.  Each class definition 
includes a list of properties.  Some properties are required while others are optional. Some properties are ‘multi-
valued’ for a class, meaning that, in an XML instance of the class, the property may occur more than once.  A 
class that is derived from another class must include all the required properties of the base class. The definition of 
a subclass may make some optional properties of the base class required. Each property will be expressed in 
XML as either an XML Element or XML Attribute.  

This section will describe three classes, object, object.item and object.container which make up the base 
hierarchy from which all other classes (UPnP- or vendor-defined) derive, see  Annex C. 

2.4.1. Class name syntax 
Class name syntax is formally described using EBNF as described in section  2.3.2. 

className ::=  baseName  |  derivedName 

baseName ::=  ‘object’ 

derivedName ::=  ( baseName  |  derivedName )  ‘.’  shortName 

shortName ::=   (* valid XML name, excluding the characters 
 ‘.’ — UTF-8 code 0x2E and 
 ‘:’ — UTF-8 code 0x3A *) 
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2.4.2. Base Properties 
These properties are used by the base classes.  Where a property is defined as having an "element" XML 
structure, all properties that are defined as attributes of that XML element are implicitly included (see  Annex B 
for details on those properties).  The base properties are defined as follows: 

Table 2: Base properties 

Property 
Name 

XML 
Structure 

Namespace Property 
Type 

Property Description 

id Element 
attribute 

DIDL-Lite String An identifier for the object.  The value 
of each object id property must be 
unique with respect to the Content 
Directory. 

title Element Dublin Core String Name of the object 
creator Element Dublin Core String Primary content creator or owner of 

the object 
res Element DIDL-Lite URI Resource, typically a media file, 

associated with the object. Values 
must be properly escaped URIs as 
described in [RFC 2396]. 

class Element UPnP String Class of the object. 
searchable Element 

attribute 
DIDL-Lite Boolean When true, the ability to perform a 

Search() action under a container is 
enabled, otherwise a Search() under 
that container will return no results.  
The default value of this attribute 
when it is absent on a container is 
false 

searchClass Element UPnP String See  Annex B for details 
createClass Element UPnP String See  Annex B for details 
parentID Element 

attribute 
DIDL-Lite String id property of object’s parent. The 

parentID of the Content Directory 
‘root’ container must be set to the 
reserved value of  “-1”.  No other 
parentID attribute of any other 
Content Directory object may take this 
value. 

refID Element 
attribute 

DIDL-Lite String id property of the item being referred 
to. 

restricted Element 
attribute 

DIDL-Lite Boolean When true, ability to modify a given 
object is confined to the Content 
Directory Service.  Control point 
metadata write access is disabled.   

writeStatus Element UPnP String When present, controls the 
modifiability of  the resources of a 
given object.  Ability of a Control 
Point to change writeStatus of a 
given resource(s) is implementation 
dependent. Allowed values are:   
WRITABLE, PROTECTED, 
NOT_WRITABLE, UNKNOWN, 
MIXED. 

childCount Element 
attribute 

DIDL-Lite Integer Child count for the object. Applies to 
containers only. 
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2.4.3. Class ‘object’  (Base Class) 
This is the root class of the entire content directory class hierarchy. It can not be instantiated, in the sense that no 
XML fragment returned by a Browse() or Search() action can be of class object. The object class defines 
properties that are common to both atomic media items, as well as logical collections of these items. The object 
class contains the following properties: 

Table 3: Object properties 

Property 
Name 

Required Multiple 
Values 

id yes no 
parentID yes no 
title yes no 
creator no no 
res no yes 
class yes no 
restricted yes no 
writeStatus no no 
 

2.4.4. Class  ‘item’ : ‘object’ 
This is a derived class of object used to represent “atomic” content objects, i.e., object that don’t contain other 
objects, for example, a music track on an audio CD. The XML expression of any instance of a class that is 
derived from item is the <item> tag.  The item class identifies the properties specified on its base class object, 
as well as the following additional properties: 

Table 4: Item properties 

Property 
Name 

Required Multiple 
Values 

refID no no 
 

2.4.5. Class ‘container’ : ‘object’ 
This is a derived class of object used to represent containers e.g. a music album.  The XML expression of any 
instance of a class that is derived from container is the <container> tag.  The container class identifies the 
properties specified on its base class object, as well as the following additional properties: 

Table 5: Container properties 

Property 
Name 

Required Multiple 
Values 

childCount no no 
createClass no yes 
searchClass no yes 
searchable no no 
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2.5. State Variables 
Unlike most other service templates, the Content Directory Service is primarily ‘action’ based.  The service’s 
state variables exist primarily to support argument passing of the service’s actions.  Information is not exposed 
directly through explicit state variables.  Rather, a client retrieves Content Directory Service information via the 
return parameters of the actions defined below.  The majority of state variables defined below exist simply to 
enable the various actions of this service. 

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

2.5.1. Derived data types 
This section defines some derived data types that are represented as UPnP string data types with special syntax. 

2.5.1.1. Comma Separated Value (CSV) Lists 
The UPnP ContentDirectory Service uses variables that represent lists, or one-dimensional arrays, of values.  
Examples include the lists of active resource transfer ids and tag/value pairs for UpdateObject.  The UPnP 
Device Architecture, Version 1.0 [DEVICE], does not provide for either an array type or a list type, so a list type 
is defined here.  Lists may either be homogeneous (all values are the same type) or heterogeneous (values of 
different types are allowed).  Lists may also consist of repeated occurrences of homogeneous or heterogeneous 
subsequences, all of which have the same syntax and semantics (same number of values, same value types and in 
the same order).  The data type of a homogeneous list is string (CSV x), where x is the UPnP type of the 
individual values.  The data type of a heterogeneous list is of the form string (CSV x, y, z), where x, y and z are 
the UPnP types of individual values.  If the number of values in the heterogeneous list is too large to show each 
type individually, that variable type is represented as string (CSV heterogeneous), and the variable description 
includes additional information as to the expected sequence of values appearing in the list and their 
corresponding types.  The data type of a repeated subsequence list is string (CSV {x, y, z}), where x, y and z are 
the types of the individual values in the subsequence and the subsequence may be repeated zero or more times. 

o A list is represented as a UPnP string type. 
o Commas separate values within a list. 
o Integer values are represented in CSVs with the same syntax as the integer data type specified in 

[DEVICE] (i.e., optional leading sign, optional leading zeroes, numeric ASCII) 
o Boolean values are represented in 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’. 
o Escaping conventions for the comma and backslash characters are defined in section  2.3.1.  
o White space before, after, or interior to any numeric data type is not allowed. 
o White space before, after, or interior to any other data type is part of the value. 
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Table 6: CSV Examples 

Type refinement 
of string 

 

Value 

 

Comments 
CSV string +artist,-date List of 2 property sort criteria. 
CSV int 1,-5,006,0,+7 List of 5 integers. 
CSV boolean 0,1,1,0 List of 4 booleans 
CSV string Smith\, Fred,Jones\, Davey List of 2 names, “Smith, Fred” 

and “Jones, Davey” 
CSV i4,string,ui2 -29837,    string with leading blanks,0 Note that the second value is 

“    string with leading blanks” 
CSV i4 3,  4 Illegal CSV.  White space is not 

allowed as part of an integer 
value. 

CSV string ,, List of 3 empty string values 
CSV heterogeneous Alice,Marketing,5,Susan,R&D,21,David,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. 
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Table 7: State variables 

Variable Name Req. or 
Opt. 1 

Data 
Type 

Allowed Value Default 
Value 

Eng. 
Units 

TransferIDs O string 
(CSV 
ui4) 

see section  2.5.2 n/a n/a 

A_ARG_TYPE_ObjectID R string see section  2.5.3 n/a n/a 
A_ARG_TYPE_Result R string see section  2.5.4 n/a n/a 
A_ARG_TYPE_SearchCriteria O string see section  2.5.5 n/a n/a 
A_ARG_TYPE_BrowseFlag R string BrowseMetadata , 

BrowseDirectChildren 
 

n/a n/a 

A_ARG_TYPE_Filter R string 
(CSV 
string) 

see section  2.5.7 n/a n/a 

A_ARG_TYPE_SortCriteria R string 
(CSV 
string) 

see section  2.5.8 n/a n/a 

A_ARG_TYPE_Index R ui4 see section  2.5.9 n/a n/a 
A_ARG_TYPE_Count R ui4 see section  2.5.10 n/a n/a 
A_ARG_TYPE_UpdateID R ui4 see section  2.5.11 n/a n/a 
A_ARG_Type_TransferID O ui4 see section  2.5.12 n/a n/a 

A_ARG_Type_TransferStatus O string see section  2.5.13 n/a n/a 
A_ARG_Type_TransferLength O string see section  2.5.14 n/a n/a 

A_ARG_Type_TransferTotal O string see section  2.5.15 n/a n/a 
A_ARG_TYPE_TagValueList O string 

(CSV 
string) 

see section  2.5.16 n/a n/a 

A_ARG_TYPE_URI O uri see section  2.5.17 n/a n/a 
SearchCapabilities R string 

(CSV 
string) 

see section  2.5.18 n/a n/a 

SortCapabilities R string 
(CSV 
string) 

see section  2.5.19 n/a n/a 

SystemUpdateID R ui4 see section  2.5.20 n/a n/a 
ContainerUpdateIDs O string 

(CSV 
{string, 
ui4}) 

see section  2.5.21  “” n/a 

1 R = Required, O = Optional, X = Non-standard. 

2.5.2. TransferIDs 
TransferIDs is a CSV list of type A_ARG_TYPE_TransferID.  It is evented to notify clients when file 
transfers initiated by ImportResource or ExportResource started or finished.  When a file transfer starts, its 
transfer id is added to the TransferIDs list.  When the transfer ends, its id is removed from TransferIDs. 

This state variable is used for eventing only. 
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2.5.3. A_ARG_TYPE_ObjectID 
This variable is used in conjunction with those actions that include an ObjectID parameter.  ObjectID 
parameters uniquely identify individual objects within the Content Directory Service.   

2.5.4. A_ARG_TYPE_Result 
This variable is used in conjunction with those actions that include a Result parameter.  The structure of the 
result is a DIDL-Lite XML fragment: 

• Optional XML header e.g. <?xml version=”1.0” ?> 

• <DIDL-Lite> is the root tag. 

• <container> is the tag representing container objects. 

• <item> is the tag representing item objects. 

• Tags in the Dublin Core (dc) and UPnP (upnp) namespaces represent object metadata. 

See the DIDL-Lite schema in Annex A for more details on the structure.  The available metadata tags for 
properties are described in section 2.3 on Service Base Classes (for the base properties), and in the Annex (for 
AV working group defined extended properties). 

Control points may validate the document fragment returned by prepending the appropriate XML headers on the 
start of the document fragment. 

Note that since the DIDL-Lite format of Result is based on XML, it needs to be escaped (using the normal XML 
rules:  [XML] Section 2.4 Character Data and Markup) before embedding in a SOAP response message. In 
addition, when a variable of type A_ARG_TYPE_Result is employed as a parameter in a comma-separated list, 
commas (‘,’) that appear within XML CDATA must be escaped (as \,), see section 2.3.1. 

2.5.5. A_ARG_TYPE_SearchCriteria 
A_ARG_TYPE_SearchCriteria is the related state variable for the SearchCriteria parameter used in search 
actions.  The SearchCriteria parameter gives one or more search criteria to be used for querying the Content 
Directory.  

2.5.5.1. SearchCriteria String Syntax 
SearchCriteria string syntax is described here formally using EBNF as described in section  2.3.2. 

searchCrit ::=  searchExp  |  asterisk 

searchExp ::=  relExp  |   
searchExp  wChar+  logOp  wChar+  searchExp  |    
‘(’  wChar*  searchExp  wChar*  ‘)’ 

logOp ::=  ‘and’  |  ‘or’ 

relExp ::=  property  wChar+  binOp  wChar+  quotedVal  |   
property  wChar+  existsOp  wChar+  boolVal 

binOp ::=  relOp  |  stringOp 

relOp ::=  ‘=’  |  ‘!=’  |  ‘<’  |  ‘<=’  |  ‘>’  |  ‘>=’ 

stringOp ::=  ‘contains’  |  ‘doesNotContain’  |  ‘derivedfrom’ 

existsOp ::=  ‘exists’ 

boolVal ::=  ‘true’  |  ‘false’ 

quotedVal ::= dQuote  escapedQuote  dQuote 
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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  2.3.1 *) 

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 ::= ‘ ’ (* UTF-8 code 0x20, space character *) 

dQuote ::= ‘"’ (* UTF-8 code 0x22, double quote character *) 

asterisk ::= ‘*’ (* UTF-8 code 0x2A, asterisk character *) 

2.5.5.2. SearchCriteria String Semantics and Examples 
• Operator precedence 

Precedence, highest to lowest, is: 

dQuote 
(  ) 
binOp, existsOp 
and 
or 

Examples: 

‘s1 and s2 or s3 or s4 and s5’ is equivalent to: 
‘ ((s1 and s2) or s3) or (s4 and s5)’ 

‘s1 and s2 or (s3 or s4) and s5’ is equivalent to: 
‘ (s1 and s2) or ((s3 or s4) and s5)’ 

• Return all.  The special value ‘*’ means “find everything”, or “return all objects that exist beneath the 
selected starting container”. 

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

• 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. 

• 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.”. 

• Numeric comparisons.  When the operator in a relExp is a relOp, and both the escapedQuote 
value and the actual property value are sequences of decimal digits or sequences of decimal digits 
preceded by either a ‘+’ or ‘-’ sign (i.e., 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 CDS is not expected to recognize any kind of numeric data other than decimal integers, 
composed only of decimal digits with the optional leading sign. 

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

2.5.6. A_ARG_TYPE_BrowseFlag 
This variable is used in conjunction with the browse actions. A BrowseFlag parameter specifies a browse  option 
to be used for browsing the Content Directory.  Valid values are:  

• BrowseMetadata - this indicates that the properties of the object specified by the ObjectID parameter 
will be returned in the result.   

• BrowseDirectChildren - this indicates that first level objects under the object specified by ObjectID 
parameter will be returned in the result, as well as the metadata of all objects specified. 

2.5.7. A_ARG_TYPE_Filter 
This variable is used in conjunction with those actions that include a Filter parameter.  The comma-separated list 
of property specifiers (including namespaces) indicates which metadata properties are to be returned in the results 
from browsing or searching.   

Both properties represented in CDS query results as XML elements, as well as properties represented as element 
attributes, may be included in the comma-separated list. 

If the Filter parameter is equal to “*”, all properties are returned.   

As a rule, all required properties are returned, but no optional properties will be returned unless explicitly 
requested in the filter. 

A CDS must always respond to Search() and Browse() requests with valid DIDL-Lite in the Result parameter.  
Individual properties specified in the comma-separated filter list that would result in an invalid DIDL-Lite Result 
are selectively ignored by the CDS.   
 
By the same token, individual properties NOT specified in the comma-separated Filter list that are required for a 
valid DIDL-Lite Result are automatically included.  For example, since title is a required property for both item 
and container objects, the <dc:title> element would automatically be included in all <item>s and <container>s 
in the Result. 

2.5.8. A_ARG_TYPE_SortCriteria 
This variable is used in conjunction with those actions that include a SortCriteria parameter.  
A_ARG_TYPE_SortCriteria is CSV list of signed property names, where signed means preceded by ‘+’ or ‘-’ 
sign.  The ‘+’ and ‘-’ indicate the sort is in ascending or descending order, respectively, with regard to the value 
of its associated property.  Properties appear in the list in order of descending sort priority.  For example, a value 
of "+upnp:artist,-dc:date,+dc:title" would sort first on artist in ascending order, then within each artist by date in 
descending order (most recent first) and finally by title in ascending order.  An empty string indicates no sorting 
requested.   

Note that only properties available in SortCapabilities can be sorted on. 

2.5.9. A_ARG_TYPE_Index 
This variable is used in conjunction with those actions that include an Index parameter.  Index parameters specify 
an offset into an arbitrary list of objects.  A value of 0 represents the first object in the list. 

2.5.10.A_ARG_TYPE_Count 
This variable is used in conjunction with those actions that include a Count parameter.  Count parameters 
specify an ordinal number of arbitrary objects.  
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2.5.11.A_ARG_TYPE_UpdateID 
This variable is used in conjunction with any action that includes an UpdateID parameter.   

A_ARG_TYPE_UpdateID is the related state variable for the return parameter UpdateID used in Browse() and 
Search() actions.  The return value will either be the SystemUpdateID (sec.  2.5.20 below) or a 
ContainerUpdateID (see Terms table, sec.  2.5.21). 

2.5.12.A_ARG_TYPE_TransferID 
This variable is used in conjunction with those actions that include a TransferID parameter.  TransferID 
parameters uniquely identify individual file transfers initiated by the ImportResource() or the 
ExportResource() action of the Content Directory Service.  TransferID is a unique value assigned by the 
device. 

2.5.13.A_ARG_TYPE_TransferStatus 
This variable is used in conjunction with those actions that include a TransferStatus parameter. This variable 
may assume one of the enumerated values: IN_PROGRESS, STOPPED, ERROR, or COMPLETED, indicating 
the status of a file transfer. 

2.5.14.A_ARG_TYPE_TransferLength 
This variable is used in conjunction with those actions that include a TransferLength parameter.  It has the 
string type of data representing a numerical value that may exceed 32 bits in size. 

2.5.15.A_ARG_TYPE_TransferTotal 
This variable is used in conjunction with those actions that include a TransferTotal  parameter. It has the string 
type of data representing a numerical value that may exceed 32 bits in size. 

2.5.16.A_ARG_TYPE_TagValueList 
A_ARG_TYPE_TagValueList is a CSV list of pairs of XML fragments.  Each fragment is either an empty 
placeholder or a well-formed XML element. Note that commas (‘,’) that appear within XML CDATA in the 
fragments must be escaped (as \,), see section 2.3.1. 

2.5.17.A_ARG_TYPE_URI 
This variable is used in conjunction with any action that includes a URI parameter.  A_ARG_TYPE_URI 
variables utilized as IN or OUT parameters in CDS actions must be properly escaped URIs as described in [RFC 
2396]. 

2.5.18. SearchCapabilities 
SearchCapabilities is a CSV list of property names that can be used in search queries.  An empty string indicates 
that the CDS does not support any kind of searching. A wildcard (‘*’) indicates that the device supports search 
queries using all tags present in the CDS. 

2.5.19. SortCapabilities 
SortCapabilities is a CSV list of tags that the CDS can use to sort Search() or Browse() 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 tags present in the Content Directory. 
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2.5.20. SystemUpdateID 
This required variable changes whenever anything in the Content Directory 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 0.5 Hz (once every 2 seconds). The actual value of SystemUpdateID is unspecified.  Clients 
should only check for equality with previous values of SystemUpdateID. 

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

2.5.21. ContainerUpdateIDs 
This optional state variable is an unordered CSV list of ordered pairs.  Each pair consists of a ContainerID and a 
ContainerUpdateID, in that order.  There can be at most one occurrence in ContainerUpdateIDs of an ordered 
pair with any specific ContainerID.  The initial value of ContainerUpdateIDs is the empty string. 

Each time a container is modified (see ‘container modification’ in table 2.3), its ContainerUpdateID is 
incremented and the ordered pair of the ContainerID and ContainerUpdateID are concatenated to the list 
ContainerUpdateIDs.  If the ContainerID already appears in ContainerUpdateIDs, the new ordered pair is 
not added to the list.  Instead, the corresponding ContainerUpdateID that is already in ContainerUpdateIDs is 
replaced by the new ContainerUpdateID value.  A subscribing control point only sees the last value of 
ContainerUpdateID prior to the event. 

ContainerUpdateIDs is a moderated evented state variable and is only used for eventing.  There is no action that 
returns the value of ContainerUpdateIDs. 

ContainerUpdateIDs is not a history list of container changes.  Its evented value will never show the same 
‘ContainerID,ContainerUpdateID’ pair value twice.  The net effect for a ContentDirectory Service 
implementation is that the first time a new value of a changed value of a ContainerUpdateID is added to 
ContainerUpdateIDs after its value has been evented, the value of ContainerUpdateIDs is cleared (set to the 
empty string) before the newly changed ‘ContainerID,ContainerUpdateID’ is added to the list. 

Example:  Table 8 shows a time-ordered sequence of activities on a ContentDirectory Service for container 
modifications. 
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Table 8: ContainerUpdateIDs Example 

Activity on 
CDS ContainerID 

N
ew

 v
al

ue
 o

f 
C

on
ta

in
er

U
pd

at
eI

D
 

New value of ContainerUpdateIDs (the 
open close double quote marks are to clearly 
mark the variable value—they are not part of 
the value) 

Initialization — — “” 
container 

modified 
musicAlbum15 53 “musicAlbum15,53” 

container 
modified 

photoAlbum28 427 “musicAlbum15,53,photoAlbum28,427” 

container 
modified 

musicAlbum15 54 “musicAlbum15,54,photoAlbum28,427” 

container 
modified 

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

ContainerUp
dateIDs is 
evented 

— — — 
(value not changed) 

New control 
point signs 
up for 
events 

— — — 
(no change to value, the special event value 
unicast to new control point includes the full 

set of 3 pairs) 
container 

modified 
musicAlbum01 97 “musicAlbum01,97” 

 

If this optional variable is not supported, a control point may use the Browse() or Search() actions to query the 
ContainerUpdateID for an individual container.  For indications of CDS-wide change, use the evented variable 
SystemUpdateID, or the action GetSystemUpdateID(). 
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2.6. Eventing and Moderation 

Table 9: Event moderation 

Variable Name Evented Moderated 
Event 

Max 
Event 
Rate 1 

Logical 
Combination 

Min 
Delta 
per 
Event 2 

TransferIDs Yes No N/A N/A N/A 
A_ARG_TYPE_ObjectID No No N/A N/A N/A 
A_ARG_TYPE_Result No No N/A N/A N/A 
A_ARG_TYPE_SearchCriteria No No N/A N/A N/A 
A_ARG_TYPE_SortCriteria No No N/A N/A N/A 
A_ARG_TYPE_UpdateID No No N/A N/A N/A 
A_ARG_TYPE_BrowseFlag No No N/A N/A N/A 
A_ARG_TYPE_Filter No No N/A N/A N/A 
A_ARG_TYPE_Index No No N/A N/A N/A 
A_ARG_TYPE_Count No No N/A N/A N/A 
A_ARG_Type_TransferID No No N/A N/A N/A 
A_ARG_Type_TransferStatus No No N/A N/A N/A 
A_ARG_Type_TransferLength No No N/A N/A N/A 
A_ARG_Type_TransferTotal No No N/A N/A N/A 
A_ARG_TYPE_TagValueList No No N/A N/A N/A 
A_ARG_TYPE_URI No No N/A N/A N/A 
SearchCapabilities No No N/A N/A N/A 
SortCapabilities No No N/A N/A N/A 
SystemUpdateID Yes Yes 2 N/A N/A 
ContainerUpdateIDs Yes Yes 2 N/A N/A 

1 Determined by N, where Rate = (Event)/(N seconds). 
2 (N) * (allowedValueRange Step). 
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2.7. Actions 
The following tables and subsections define the various CDS actions.   

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

Table 10: Actions 

Name Req. or Opt. 1 
GetSearchCapabilities R 
GetSortCapabilities R 
GetSystemUpdateID R 
Browse R 
Search O 
CreateObject O 
DestroyObject O 
UpdateObject O 
ImportResource O 
ExportResource O 
StopTransferResource O 
GetTransferProgress O 
DeleteResource O 
CreateReference O 
Non-standard actions implemented by an 
UPnP vendor go here. 

X 

1 R = Required, O = Optional, X = Non-standard. 

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

2.7.1.1. Arguments 

Argument Direction Related State Variable 
SearchCaps OUT SearchCapabilities 

 

2.7.1.2. Effect on State 
This action has no effect on the device’s current state. 

2.7.1.3. Errors 

Error Code Error 
Description 

Description 

402 Invalid args See UPnP Device Architecture section on Control. 
501 Action failed See UPnP Device Architecture section on Control. 
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2.7.2. GetSortCapabilities 
Returns the  CSV list of meta-data tags that can be used in sortCriteria 

2.7.2.1. Arguments 

Argument Direction Related State Variable 
SortCaps OUT SortCapabilities 

 

2.7.2.2. Effect on State 
This action has no effect on the device’s current state. 

2.7.2.3. Errors 

Error Code Error 
Description 

Description 

402 Invalid args See UPnP Device Architecture section on Control. 
501 Action failed See UPnP Device Architecture section on Control. 

 

2.7.3. GetSystemUpdateID 
This action returns the current value of state variable SystemUpdateID. It can be used by clients that want to 
‘poll’ for any changes in the Content Directory (as opposed to subscribing to events). 

2.7.3.1. Arguments 

Argument Direction Related State Variable 
Id OUT SystemUpdateID 

 

2.7.3.2. Effect on State 
This action has no effect on the device’s current state. 

2.7.3.3. Errors 

Error Code Error 
Description 

Description 

402 Invalid args See UPnP Device Architecture section on Control. 
501 Action failed See UPnP Device Architecture section on Control. 
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2.7.4. Browse 
This action allows the caller to incrementally browse the native hierarchy of the Content Directory objects 
exposed by the Content Directory Service, including information listing the classes of objects available in any 
particular object container. 

2.7.4.1. Arguments 

Argument Direction Related State Variable 

ObjectID IN A_ARG_TYPE_ObjectID 
BrowseFlag IN A_ARG_TYPE_BrowseFlag 
Filter IN A_ARG_TYPE_Filter 
StartingIndex IN A_ARG_TYPE_Index 
RequestedCount IN A_ARG_TYPE_Count 
SortCriteria IN A_ARG_TYPE_SortCriteria 
Result OUT A_ARG_TYPE_Result 
NumberReturned OUT A_ARG_TYPE_Count 
TotalMatches OUT A_ARG_TYPE_Count 
UpdateID OUT A_ARG_TYPE_UpdateID 
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