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Problem

The ETSI 120070-3 document contains a section on heartbeat management.  However, the current heartbeat mechanism seems unintuitive. In the current mechanism, a service or client application can request the framework to monitor it.  The result of this is that the framework sends a message to the service/client application at a specified interval.  If the service/client application does not respond to this message, they are deemed to have failed the heartbeat and consequently are probably no longer running.  

This is effectively a polling mechanism and seems to us to be redundant.  There are already activityTestReq methods on the Ip*FaultManager interfaces which perform exactly this functionality.  This leaves two options:  

· Remove the heartbeat mechanism from the specification; or

· Rework the heartbeat mechanism into something different and useful.

Also, it doesn’t really seem sensible for something to request the monitoring of itself.  Why would it do this?  If an interface believes that it is not going to perform correctly, then it should use other means of informing the other party, rather than requesting them to keep on checking it periodically.

One of the parameters to the enable*Heartbeat() methods is a duration.  This is supposed to represent the interval between heart beats.  It is confusing for this parameter to be of type TpDuration, as the definition of TpDuration states that if a –2 value is passed in, then the duration is infinite (definitely no use within a heartbeat mechanism)!

Proposal

Lucent proposes to modify the existing heartbeat functionality so that it is no longer redundant.  The mechanism we propose involves requesting a heartbeat, and then monitoring for that heartbeat.  If the beat is not received then it can be decided that the subject of the monitor is no longer running.  Policies will then determine the behaviour.  

We would also like to propose removing the session ID from these interfaces.  It doesn’t seem to make sense for an entity to have parallel heartbeat sessions with the same framework/service/client application.  Methods exist to change the heartbeat interval.  An entity can request a long interval for a steady background heartbeat, and can shorten the interval if it desires more frequent pulses.  There seems to be no need for parallel heartbeat sessions, and the interleaving of heartbeats that would result.  Also, the relationship between an IpHeartBeat(Mgmt) interface and an application is a 1-2-1 relationship (no client application ID is passed across the interface).  Every time a new heartbeat interface is obtained using obtainInterfaceWithCallBack() a new interface instance will be created.

Resulting changes

Lucent would like to modify the description of the heartbeat process.  Lucent would like to rename the send() method on IpHeartBeat and IpAppHeartBeat to something more representative of its function.  We would propose renaming it to pulse().  We would also like to change the duration parameter in the enable*Heartbeat() methods to “interval” of type TpInt32.  

8.3.3  Interface Class IpAppHeartBeatMgmt 

Inherits from: IpInterface.
This interface allows the initialisation of a heartbeat supervision of the client application by the framework.  
<<Interface>>

IpAppHeartBeatMgmt



enableAppHeartBeat (interval : in TpInt32, fwInterface : in IpHeartBeatRef) : TpResult

disableAppHeartBeat () : TpResult

changeAppHeartBeatInterval (interval : in TpInt32) : TpResult



Method

enableAppHeartBeat()

With this method, the framework informs the client application to begin sending its heartbeat to the specified interface at the specified interval. The invoker of this method should be aware that the first beat is unlikely to arrive at exactly the specified interval after this request for a variety of reasons.  The invoker should allow an initial period longer than the original specified interval (as a guide, this initial interval could be, by default, a maximum of 1 ¼ of the specified interval).
Parameters

interval : in TpInt32
The time interval in milliseconds between the heartbeats.
fwInterface : in IpHeartBeatRef

This parameter refers to the callback interface the heartbeat is calling.


Raises

TpGeneralException,TpFWException
Method

disableAppHeartBeat()

Informs the client application to cease the sending of its heartbeat. 

Parameters


None.
Raises

TpGeneralException,TpFWException
Method

changeAppHeartBeatInterval()

Allows the administrative change of the heartbeat interval.  

Parameters

interval : in TpInt32
The time interval in milliseconds between the heartbeats.


Raises

TpGeneralException,TpFWException
8.3.4 Interface Class IpAppHeartBeat 

Inherits from: IpInterface.
The Heartbeat Application interface is used by the Framework to send the client application its heartbeat. 

<<Interface>>

IpAppHeartBeat



pulse () : TpResult



Method

pulse()

The framework uses this method to send its heartbeat to the client application.  The application will be expecting a pulse at the end of every interval specified in the parameter to the IpHeartBeatMgmt.enableHeartbeat() method.  If the pulse() is not received within the specified interval, then the framework can be deemed to have failed the heartbeat.
Parameters


None.
Raises

TpGeneralException,TpFWException






8.3.5 Interface Class IpHeartBeatMgmt 

Inherits from: IpInterface.
This interface allows the initialisation of a heartbeat supervision of the framework by a client application. 

<<Interface>>

IpHeartBeatMgmt



enableHeartBeat (interval : in TpInt32, appInterface : in IpAppHeartBeatRef) : TpResult

disableHeartBeat () : TpResult

changeHeartBeatInterval (interval : in TpInt32) : TpResult



Method

enableHeartBeat()

With this method, the client application informs the framework to begin sending its heartbeat to the specified interface at the specified interval. The invoker of this method should be aware that the first beat is unlikely to arrive at exactly the specified interval after this request for a variety of reasons.  The invoker should allow an initial period longer than the original specified interval (as a guide, this initial interval could be, by default, a maximum of 1 ¼ of the specified interval).

Parameters

interval : in TpInt32
The time interval  in milliseconds between the heartbeats.
appInterface : in IpAppHeartBeatRef

This parameter refers to the callback interface the heartbeat is calling.


Raises

TpGeneralException,TpFWException
Method

disableHeartBeat()

Informs the framework to cease the sending of its heartbeat.
Parameters


None.
Raises

TpGeneralException,TpFWException
Method

changeHeartBeatInterval()

Allows the administrative change of the heartbeat interval. 

Parameters

interval : in TpInt32
The time interval in milliseconds between the heartbeats.


Raises

TpGeneralException,TpFWException
8.3.6 Interface Class IpHeartBeat 

Inherits from: IpInterface.
The Heartbeat Framework interface is used by the client application to send its heartbeat. 

<<Interface>>

IpHeartBeat



pulse () : TpResult



Method

pulse()

The client application uses this method to send its heartbeat to the framework.  The framework will be expecting a pulse at the end of every interval specified in the parameter to the IpAppHeartBeatMgmt.enableAppHeartbeat() method.  If the pulse() is not received within the specified interval, then the framework can be deemed to have failed the heartbeat.

Parameters


None.
Raises

TpGeneralException,TpFWException
4.1.1 Interface Class IpFwHeartBeatMgmt 

Inherits from: IpInterface.
This interface allows the initialisation of a heartbeat supervision of the framework by a service. 
<<Interface>>

IpFwHeartBeatMgmt



enableHeartBeat (interval : in TpInt32, svcInterface : in IpSvcHeartBeatRef) : TpResult

disableHeartBeat () : TpResult

changeHeartBeatInterval (interval : in) : TpResult



Method

enableHeartBeat()

With this method, the service informs the framework to begin sending its heartbeat to the specified interface at the specified interval. The invoker of this method should be aware that the first beat is unlikely to arrive at exactly the specified interval after this request for a variety of reasons.  The invoker should allow an initial period longer than the original specified interval (as a guide, this initial interval could be, by default, a maximum of 1 ¼ of the specified interval).

Parameters

interval : in TpInt32
The time interval in milliseconds between the heartbeats.
svcInterface : in IpSvcHeartBeatRef

This parameter refers to the callback interface the heartbeat is calling.


Raises

TpGeneralException,TpFWException
Method

disableHeartBeat()

Informs the framework to cease the sending of its heartbeat. 

Parameters


None.
Raises

TpGeneralException,TpFWException
Method

changeHeartBeatInterval()

Allows the administrative change of the heartbeat interval. 

Parameters

interval : in TpInt32
The time interval in milliseconds between the heartbeats.


Raises

TpGeneralException,TpFWException
4.1.2 Interface Class IpFwHeartBeat 

Inherits from: IpInterface.
 The service side framework heartbeat interface is used by the service to send the framework its heartbeat.
<<Interface>>

IpFwHeartBeat



pulse () : TpResult



Method

pulse()

The service uses this method to send its heartbeat to the framework. The framework will be expecting a pulse at the end of every interval specified in the parameter to the IpSvcHeartBeatMgmt.enableSvcHeartbeat() method.  If the pulse() is not received within the specified interval, then the framework can be deemed to have failed the heartbeat.

Parameters


None.
Raises

TpGeneralException,TpFWException






4.1.3 Interface Class IpSvcHeartBeatMgmt 

Inherits from: IpInterface.
This interface allows the initialisation of a heartbeat supervision of the service by the framework.
<<Interface>>

IpSvcHeartBeatMgmt



enableSvcHeartBeat (interval : in TpInt32, fwInterface : in IpFwHeartBeatRef) : TpResult

disableSvcHeartBeat () : TpResult

changeSvcHeartBeatInterval (interval : in TpInt32) : TpResult



Method

enableSvcHeartBeat()

With this method, the framework informs the service to begin sending its heartbeat to the specified interface at the specified interval. The invoker of this method should be aware that the first beat is unlikely to arrive at exactly the specified interval after this request for a variety of reasons.  The invoker should allow an initial period longer than the original specified interval (as a guide, this initial interval could be, by default, a maximum of 1 ¼ of the specified interval).

Parameters

interval : in TpInt32
The time interval in milliseconds between the heartbeats.
fwInterface : in IpFwHeartBeatRef

This parameter refers to the callback interface the heartbeat is calling.


Raises

TpGeneralException,TpFWException
Method

disableSvcHeartBeat()

Informs the service to cease the sending of its heartbeat. 

Parameters


None.
Raises

TpGeneralException,TpFWException
Method

changeSvcHeartBeatInterval()

Allows the administrative change of the heartbeat interval. 

Parameters

interval : in TpInt32
The time interval in milliseconds between the heartbeats.


Raises

TpGeneralException,TpFWException
4.1.4 Interface Class IpSvcHeartBeat 

Inherits from: IpInterface.
 The service heartbeat interface is used by the framework to send the service its heartbeat.
<<Interface>>

IpSvcHeartBeat



pulse () : TpResult



Method

pulse()

The framework uses this method to send its heartbeat to the service.  The service will be expecting a pulse at the end of every interval specified in the parameter to the IpFwHeartBeatMgmt.enableHeartbeat() method.  If the pulse() is not received within the specified interval, then the framework can be deemed to have failed the heartbeat.

Parameters


None.
Raises

TpGeneralException,TpFWException






4.1.5 Heartbeat Management: Start/perform/end heartbeat supervision of the application
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In this sequence diagram, the framework has decided that it wishes to monitor the application, and has therefore requested the application to commence sending its heartbeat.  The application responds by sending its heartbeat at the specified interval.  The framework then decides that it is satisfied with the application’s health and disables the heartbeat mechanism.  If the heartbeat was not received from the application within the specified interval, the framework can decide that the application has failed the heartbeat and can then perform some recovery action.
We would also like to introduce the following framework to service sequence diagram:

14.7 Heartbeat Management: Start/perform/end heartbeat supervision of the service
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In this sequence diagram, the framework has decided that it wishes to monitor the service, and has therefore requested the service to commence sending its heartbeat.  The service responds by sending its heartbeat at the specified interval.  The framework then decides that it is satisfied with the service’s health and disables the heartbeat mechanism.  If the heartbeat was not received from the service within the specified interval, the framework can decide that the service has failed the heartbeat and can then perform some recovery action.
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