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Background

Tdoc S5-99302 (Revised Alarm IRP Information Model) specifies that notifications may only notify one event at a time.  It also only defines a push notification model.  A companion contribution shows that these constraints would cause a traffic problem in a large system with many Actors.  To avoid this problem, this contribution proposes the following optional features in the Alarm IRP:

1) a mechanism for packing multiple events into one notification 

2) a pull-style notification

Proposal

Modify S5-99302 as follows (paragraph numbers refer to the original document):

1.3
Key Terms

This section lists key terms used in this document.

Actor: It models all kinds of objects outside the domain of the System and it interacts directly with the System using this IRP.  Since Actors represent System users, they help delimit the System and give a clearer picture of what System is supposed to do.

Acknowledge alarm: System, when first reports an alarm to Actor, will set the alarm to unacknowledged state.  Actor, on behalf of the user (e.g., operator), can set the alarm to acknowledged state.  System maintains the identifier of alarm acknowledger in the subject alarm record of System’s Alarm List.  The semantics of alarm acknowledgement (e.g. if acknowledgement implies that an operator is taking on the responsibility to resolve the reported problem) is outside the scope of this IRP.

Alarm: It represents an abnormal NE condition.  It is of significance to System and Actor.  With respect to this IRP, Actor is the receiver and System is the sender of alarm information.  System captures alarm information in alarm objects or alarm records that are stored in Alarm List.  Alarms have states.  Actor can trigger alarm state changes via this IRP.  One example is for Actor to acknowledge an alarm.  System can change the state of alarm as well.  For example, the severity level of an alarm changes from critical to minor.  But the trigger of this change is internal to System and is outside the scope of this document and therefore, this type of trigger is not visible in this IRP.

Alarm Identifier: It identifies an alarm object or alarm record in System Alarm List.  All alarm objects or alarm records in System Alarm List shall, at any given time, have different Alarm Identifiers.
Alarm List: It contains a list of alarm objects or alarm records whose alarm information is active (i.e., the severity level is not cleared).  System maintains the Alarm List.

Event: It is an occurrence that is of significance to network operators, the network elements under surveillance and network management applications.  Events do not have state.  

Notification: It refers to the transport of events from event producer to consumer.  In this IRP, notification is used to carry alarm information from System to Actor.  Producer sends events to consumers as soon as there are new events to be sent.  Alternatively, the Consumer may optionally implement a pull-style notification mechanism.
Notification Identifier: It identifies a notification from other notifications generated by a System.  This identifier is present in all notifications.  In the context of Alarm IRP, this identifier does not identify a specific fault of a specific network resource
.  Thus, several notifications that report the same fault on the same network resource will have different values for this attribute.  Furthermore, the Alarm Identifiers carried in the notifications shall have the same value since the notifications are reporting alarm information on the same fault of the same network resource.

For example, a System first issues a notification indicating a network resource fault of critical severity level.  Some time later, the System can issue another notification indicating the same fault of the same or different severity level.  The Notification Identifier values for both notifications are different.  The Alarm Identifier values carried in both notifications are identical.    

System: It models the object that interacts with Actor using this IRP.  For this document, System encapsulates network element functions regarding alarm detection and reporting.  From Actor’s perspective, System behavior is only visible via the subject Alarm IRP.

4.1.1

Interface Class Diagram

The following figure illustrates the operations and notifications defined as interfaces
 implemented and used by System and Actor.  Parameters and return status are not indicated.

Two interfaces are defined.  One is called AlarmIRPOperations.  This interface defines operations implemented by System and used (or called by) Actor.  The other is called AlarmIRPNotifications.  This interface defines notifications implemented by Actor and used by System.  In the case of the pull model, the interface AlarmIRPNotifications is implemented by the System, and notifications are pulled using the pullNotify operation.
Figure 1: Protocol Independent interface
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4.1.2.2.2
Notification notifyNewAlarm (M)
System notifies the subscribed Actor that a new alarm has been added into the Alarm List (4.1.3.1) and that the added alarm satisfies the optional filter constraint expressed in Actor’s subscribe operation (see Notification IRP).  If the new alarm produces more than one notification, each parameter in Table 6 shall be a list.  This notification is mandatory. 

4.1.2.2.3
Notification notifyChangedAlarm (O)
System notifies the subscribed Actor of state change (e.g. when alarm state is changed from unacknowledged to acknowledged, see (4.2)  or alarm record attribute value change (e.g., when alarm PerceivedSeverity changes from Critical to Major) in one of the alarms in the Alarm List (4.1.3.1)..  Furthermore, the subject alarm satisfies the optional filter constraint expressed in the Actor subscribe operation. If the changed alarm produces more than one notification, each parameter in Table 6 shall be a list.  This notification is optional.

4.1.2.2.4
Notification notifyClearedAlarm (M)

System notifies the subscribed Actor of alarm clearing.  The alarm cleared shall no longer be kept in the Alarm List.  The System invokes this notification because the subject alarm satisfies the optional filter constraint expressed in the Actor subscribe operation. If the cleared alarm produces more than one notification, each parameter in Table 6 shall be a list.  This notification is mandatory.

4.1.2.2.5
Notification notifyAlarmListRebuilt (M)
System maintains an Alarm List (4.1.3.1).  If System rebuilds this list for any reason, the System shall notify Actor after the Alarm List is rebuilt.   The conditions under which System shall rebuild and the means by which System shall rebuild its Alarm List are outside the scope of this IRP.  If the rebuilding of the Alarm List produces more than one notification, each parameter in Table 6 shall be a list.  This notification is mandatory.

4.1.2.3
Pull-style Notifications

4.1.2.3.1
General

The System may support pull-style interfaces as an option to acquire notifications.  This enables Actors to retrieve notifications at their convenience.  The pull model is also applicable where multiple events are packed into one notification, as otherwise (in the push model) a flow control mechanism would additionally be required.  Subscription in the pull model is outside the scope of this specification.  See Notification IRP [11].

4.1.2.3.2
Notification pullNotify (O)
In the pull model, an Actor retrieves notifications by requesting the System to send them. If the System has no notifications to report, it waits until it has something to report.  The number of notifications kept by the system, and duration for which they are kept, are matters of individual System design and therefore outside the scope of this specification.
Table 1: Parameters for pullNotify
Name
Qualifier
Purpose

EventType
Output, M
It contains the type of events to be notified.

AlarmRecord
Input, O
It contains the changed alarm information.

EventTime
Output, O
It indicates the time when the Alarm List completed its rebuild.

SystemDN
Output, M
Standard parameter defined in [11]. It carries the Distinguished Name of the System generating the notification.

NotificationId
Output, M
Standard parameter defined in [11]. It distinguishes this notification from other notifications.

� Note that the one network resource can have multiple (different types of) active faults at any one time.


� Interface in IRP Information Model is identical to concepts conveyed by stereotype <<interface>> of Rational Rose Model.
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