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Abstract

This document describes an extension to the IPP Event Notification Proposal [ipp-not].  Three new Printer operations are specified:  Subscribe, Renew-Subscription, and Unsubscribe.  The basic idea of the two subscription Operation attributes ("notify-event-groups" and "notify-recipients") used in create operations is preserved.  These two subscription attributes are supplied by the client as operation attributes in this new Subscribe operation, along with a new "notify-lease-time" operation attribute.

A client can remove a subscription explicitly using the Unsubscribe operation or can let the lease time expire.  A client can extend the lease time for a subscription using the Renew-Subscription.
Subscriptions sent to the IPP object using a job submission operation are called "Job Submission Subscriptions."  Subscriptions sent to the IPP object using the new "Subscribe" operation are called "Job Independent Subscriptions".  The semantic differences between job submission subscriptions and job independent subscriptions are presented.
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1 Summary of the proposal

1. Three new Printer operations.  They are  Subscribe, Renew-Subscription, and Unsubscribe.  These operations allow a client that is not submitting a job to subscribe, renew a subscription, and to unsubscribe using a job independent subscription.

2. The Subscribe operation uses the following two subscription operation attributes:
"notify-event-groups"
(1setOf type2 keyword)

"notify-recipients"
(1setOf uri) 

These are the same operation attributes used to subscribe for notifications in the create operations [ipp-not].

3. A third operation attribute, "notify-lease-time", specifies the length of time in minutes that the subscription is to be in effect, after which the subscription is automatically canceled.
4. The subscription created by a Subscribe operation is called a "job independent subscription".  Subscriptions for Job Events in this type apply to all jobs. For these types of subscriptions, it is most likely that the subscribing entity is either a server-based device management application submitting jobs to a device which has IPP embedded in it or an accounting application collecting accounting data.

The Model for Job Independent Subscriptions

Figure 1 to shows both 1) job submission subscriptions and 2) job independent subscriptions. 

Legend:

A = Job Independent Subscription Client and 

       Notification Recipient

B = Job Submission Subscription Client and

       Notification Recipient

C = Notification Recipient (subscription by some third party)

 O A +----------+

/|\  | client/  |----Job Independent Subscription---+

/ \  | notif.   |                                   |

oper-| recip.   |<---Any Job and device-----+       |
ator +----------+    Event Reports          |       |

                                            +       |

                                             \      v

 O B +----------+    Job Submission           \###########

/|\  | client/  |----Subscription-------------># IPP     #

/ \  | notif.   |                              # Printer #

end- | recip.   |<---Job and device------------# Object  #

user +----------+    Event Reports           / ###########

                                            /

 O C +----------+                          +

/|\  | notif.   |                          |

/ \  | recip.   |<---Job and device--------+
end- |          |    Event Reports
user +----------+

D = server-based device management application submitting

       jobs to a device which has IPP embedded in it

E = an accounting application collecting accounting data

                +----Job Independent Subscription------+

                |                                      |

                |                                      v

IPP     D +----------+    Job Submission       ###########

jobs----->| server/  |----Subscription--------># IPP     #

          | notif.   |                         # Printer #

other---->| recipient|<---Job and device-------# Object  #

jobs      +----------+    Event Reports        ###########

                                                    |  ^

        E +----------+    Job and device            |  |

          | server/  |<--Event Reports     ---------+  |

accounting| notif.   |                                 |

   app.   | recipient|--Job Independent Subscription---+

          +----------+

Figure 1 - Model for Job and Printer Notification

Job Independent Subscription Semantics

There are semantic differences between job submission subscriptions and job independent subscriptions.  These differences are:

1. Any subscription register interest in job event groups, printer event groups, or both.

2. For "Job Submission Subscriptions", the subscription is only valid while the job is "active".

3. For "Job Independent Subscriptions", the subscription is valid until it is explicitly canceled with an Unsubscribe operation or the time that was specified in the "notify-lease-time" (in minutes) expires, whichever occurs first.

4. Job Events in a "Job Submission Subscription" apply only to "this job" (the Job object created because of the job create operation).

5. Job Events in a "Job Independent Subscription" apply to ALL jobs contained in the IPP Printer object.  There is no way to use a Job Independent Subscription to subscribe to job events on a specific job.  In other words, once a job object has been created, there is no way to subscribe to Job Events only on that job and no other job.

2 The Subscribe, Renew-Subscription, and Unsubscribe Operations

The Subscribe, Renew-Subscription, and Unsubscribe operations are like any other IPP operation with respect to common operation attributes (target, charset, "requesting-user-name", natural language, unsupported attributes, etc.).

In a Subscribe Request, the client MUST supply the three subscription operation attributes (it would be meaningless for a client to use the Subscribe operation to subscribe to nothing):

"notify-event-groups"
(1setOf type2 keyword)

"notify-recipients"
(1setOf uri) 

"notify-lease-time"
(integer(0:MAX))

In the Subscribe Response, the error code and message indicate the success or failure during the processing of the operation request.  Also included in the response is a "subscription-id (integer(1:MAX)) attribute that contains an integer subscription identifier assigned by the Printer object.  
There is no way to query the outstanding subscriptions.  Instead, every subscription has a lease time, so that no subscription can be carried too long can become a dead subscription because the notification recipient has gone away.
In the Renew-Subscription and Unsubscribe Requests, the client MUST supply one subscription identifier in a "subscription-identifier" operation attribute.  In the Renew-Subscription Request, the client MUST also supply the "notify-lease-time" operation attribute specifying the new lease time for the subscription.  In the Renew-Subscription and Unsubscribe Response, the error code and message indicate the success or failure during the processing of the operation request.  A 'client-error-not-found' status code is returned if the subscription id is not found (or has expired).  A 'server-error-temporary-error' is returned if the Printer or subscription service is full or cannot otherwise accept the subscription due to a condition that is likely to go away soon enough that the client should try again shortly.

3 References
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4 ISSUES

The following issues need to be addressed:

1. If the IPP Printer is forwarding Subscribe operations to a notification service which rejects the subscription, is there any way the IPP Printer can return that implementation specific error condition back to the client?  Or is it better for the IPP Printer to map the error codes to standard IPP error status codes for interoperability?

2. Should we allow for an "Unsubscribe ALL" feature in some operation?

3. Should we define subscription service events? Such as: "subscription-about-to-expire", "subscription-expired", "are-you-alive" notification events as an additional event group, say 'subscription-events'?  The notification recipient would have to know to issue the Renew-Subscription operation, (not the original client).  The 'subscription-events' event group would be one that is available with the Subscribe operation, but not create operations, correct?
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