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Initial Working Draft of Publish/Subscribe Application Format (PSAF)

1 Publish/Subscribe

Publish/Subscribe (PubSub) is an established communication paradigm where senders do not communicate information directly to intended receivers but rely instead on a service that mediates the relationship between senders and receivers. In PubSub senders (called Publishers) post information on and receivers (called Subscribers) declare their interest in a certain type of information – before or after a publication – to a service. 
A typical workflow of a content distribution context that can benefit from the PubSub modality is given by Table 1 where the need for 4 information objects is highlighted in italic
Table 1 – Steps in multimedia Publish/Subscribe
	
	Step
	Information type required

	1
	Creator stores resource
	Resource ID or locator

	2
	Creator stores information on resource
	Resource format

	3
	Publisher publishes information on resource 
	Publication format

	4
	Subscriber subscribes to a class of resources
	Subscription format

	5
	Service matches subscription with publication 
	No information object

	6
	Service issues notification(s)
	Notification format

	7
	Subscriber opens notification, requests/plays resource
	No information object 


Note that steps 3 and 4 may also happen in reverse order.

This document collects the requirements to be satisfied by the payloads utilised by a Publish/Subscribe mechanism for media applications.

The definitions of Table 2 apply

Table 2 – Users in multimedia Publish/Subscribe
	Creator 
	Creates a Resource

	Publisher 
	Sends Publications to MSPs

	Subscriber 
	Sends Subscriptions to MSPs

	Match Service Provider (MSP)
	Performs matches of Subscriptions with Publications on the request of Pub-Sub users

	Pub-Sub user 
	Is a Publisher or a Subscriber


The Publish/Subscribe mechanism described above can be expressed by the following walkthrough with the following definitions

Resource Information (RI)
Subscription Information (SI)
Publication Information (PI)
Notification Information (NI)
1. User 1
a. Creates SI

b. Subscribes SI

2. User 2
a. Creates RI

b. Stores RI

c. Stores Resource

d. Creates PI

e. Publishes PI

3. Match service

a. Finds Match between Peer1’s SI and Peer2’s PI

b. Notifies Peer1 and Peer2

4. User 1
a. Retrieves RI

b. Retrieves Resource

The walkthrough is graphically depicted in Figure 1.
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Figure 1: Implementation of Publish/Subscribe for multimedia applications
2 PSAF Information Objects

Table 3 gives the informaton that should carried by the four Information Objects RI, PI, SI and NI.
Table 3 – Formats required in media storage and retrieval
	Information
	Format contains

	Resource
	Resource Locator/Address/Name this RI refers to

	
	Metadata for the purpose of Resource use

	
	ID of user who creates RI

	
	Rights to use Resource that include

	
	· Principal ID(s)

	
	· Resource Locator/Address/Name the Rights refer to

	
	· Rights to use

	
	· Conditions to use

	
	ID of users to be notified that Resource has been used 

	
	ID of Resource Information

	
	Signature of user who creates RI

	
	

	Publication
	ID of RI this PI refers to

	
	Metadata for the purpose of Resource publication

	
	ID of Publisher

	
	Rights to match Publication Metadata including

	
	· Match Service ID(s)

	
	· ID of this PI

	
	· Right to match, for how long

	
	· Subject to condition that Subscriptions come/do not come from specific User ID(s)

	
	ID of users who shall be notified that a match has been found

	
	ID of users who shall not be notified that a match has been found

	
	ID of PI

	
	Publisher Signature

	
	

	Subscription
	Query

	
	ID of Subscriber

	
	Rights to match Query that includes

	
	· Match Service ID(s)

	
	· ID of this SI

	
	· Right to match, for how long

	
	· Subject to condition that Publications come/do not come from specific User ID(s)

	
	ID of users who shall be notified that a match has been found

	
	ID of users who shall not be notified that a match has been found

	
	ID of SI

	
	Subscriber Signature

	
	

	Notification 
	ID of RI

	
	ID of PI

	
	ID of SI

	
	ID of Notifier

	
	ID of NI

	
	Notifier Signature


3 Design of PSAF Information Objects 
A generic PSAF Information Object is composed of:

INFORMATION OBJECT

· HEADER

· PAYLOAD

· RIGHTS
· NOTIFICATION
whose sub-elements are:

HEADER

· INFORMATION OBJECT ID

· SIGNATURE of INFORMATION OBJECT’s creator

PAYLOAD

· TYPE of payload (R, P, S, N)
· USER ID of INFORMATION OBJECT’s creator
· METADATA {optional, for instance in case of NI}
· [ RESOURCE METADATA ] or [ PUB METADATA ] or [ SUB METADATA ]
· RESOURCE METADATA

· [ KEYWORDS ] or [ FIELD-VALUE ] or [ STRUCTURED DATA ]
· PUB METADATA

· [ KEYWORDS ] or [ FIELD-VALUE ] or [ STRUCTURED DATA ]
· SUB METADATA

· QUERY

· List of IDs of INFORMATION OBJECTs the PAYLOAD refers to {optional, for instance in case of SI}

RIGHT

· PRINCIPALs
· List of USER/SERVICE IDENTIFIERS

· VERBs
· ID of INFORMATION OBJECT the RIGHT refers to

· CONDITIONs

· [ List of USERs who must be involved in the RIGHT ] or [ other REL conditions ]

NOTIFICATION
· RECIPIENTs to notify

· List of USER IDs to notify

· List of USER IDs not to notify
The following MPEG technologies can be used to specify the PSAF Information Objects
1. Digital Item [3]
2. Digital Item Identifier [4]
3. Simple Metadata Profile [1]
4. MPEG Query Format [2]
5. Rights Expression Language [5]
6. Event Reporting [6]
Outside MPEG the W3C Signature Recommendation [8].

4 Schemas

Here follows the XML schema for PAYLOAD. In order to make the Digital Item become a PSAF Information Object it can be embedded in a MPEG21 Digital Item Descriptor+StructuredData block.

<xsd:schema>
<xsd:element name="PSAFPayload" type="PSAFPayloadType" />
<xsd:element name="ResourceMetadata" type="ResourceMetadataType" />
<xsd:element name="PublicationMetadata" type="PublicationMetadataType" />
<xsd:element name="SubscriptionMetadata" type="SubscriptionMetadataType" />
<xsd:element name="FieldValue" type="FieldValueType" />
<xsd:complexType name="PSAFPayloadType">
<xsd:sequence>
<xsd:element name="InformationObjectType" type="xsd:string" />
<xsd:element name="InformationObjectCreator" type="xsd:anyURI" />
<xsd:choice minOccurs="0">
<xsd:element name="ResourceMetadata" type="ResourceMetadataType" />
<xsd:element name="PublicationMetadata" type="PublicationMetadataType" />
<xsd:element name="SubscriptionMetadata" type="SubscriptionMetadataType" />
</xsd:choice>
<xsd:element name="InformationObjectIdentifier" type="xsd:anyURI" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="ResourceMetadataType">
<xsd:sequence>
<xsd:element name="Keyword" type="xsd:string" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element name="FieldValue" type="FieldValueType" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element name="StructuredData" type="didl-msx:StructuredDataType" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="PublicationMetadataType">
<xsd:sequence>
<xsd:element name="Keyword" type="xsd:string" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element name="FieldValue" type="FieldValueType" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element name="StructuredData" type="didl-msx:StructuredDataType" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="SubscriptionMetadataType">
<xsd:sequence>
<xsd:element name="Query" type="mpqf:InputQueryType"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="FieldValueType">
<xsd:sequence>
<xsd:element name="Field" type="xsd:string"/>
<xsd:element name="Value" type="xsd:anySimpleType"/>
</xsd:sequence>
</xsd:complexType>
</xsd:schema>
5 Open issues
1. PSAF requires a verb to perform MATCH of a publication with a subscription and viceversa. This does not appear to be included in REL and needs to be developed as an amendment to [5].

2. Alternatively the new verb NOTIFY could be used to create a list of users to be notified depending on the result of the conditions expressed in Publications and Subscriptions. This also requires the development of an amendment to [5].

3. The Contract Expression Language (CEL) [6] instead of REL for PI and SI, is a possibility to be investigated. 

4. PSAF could also make reference to User Description to enable a flexible definition of classes of users.
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