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Background
In a management hierarchy containing not only NE-OSs but also a NM-OS the need of alignment ("synchronization") between these management systems is required when one of the following events occurs:

· Restart of the superior NM-OS

· Restart of (at least) one of the NE-OSs
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Re-establishment of the communication between NM-OS and NE-OS after a link interruption.







Figure 1

Taking into consideration that:

· the interface between NM-OS and the subordinates NE-OSs will be fully standardized (i.e it is a manufacturer-independent interface) with a clear Manager-Agent relationship
and
· an alignment procedure must cope with future Multi-Manager-Environments,

this paper proposes the introduction of a standardized and flexible generic alignment procedure with the following main properties:

a) The procedure shall use as far as possible already standardized services and protocols and be of a generic nature, to avoid specific Manager and Agent implementations (acceptance problem !).

b)
The information contained in the event reports provided by means of the alignment procedure shall have the same (at least for the mandatory parameters) as in the original event report (especially important for dynamic information, e.g. alarms or state changes).

c)
The Manager (NM-OS) must be able to trigger the alignment start and to recognize unambiguously the end of its alignment procedure.

d)
The Manager shall be able to discern easily between an "on-line" (normal) event report and an event report received as consequence of a previously triggered alignment procedure.

e)
Concerning the event reporting, both alignment-related notifications and the "normal" notifications sent by the Agent (NE-OS) make use of the same discriminator instances, e.g. same filtering criteria of a standardized Event Forwarding Discriminator (EFD) according to ITU-T X.734 within the Agent.

f)
Concerning the event logging, for both alignment-related notifications and "normal" notifications sent by the Agent the same parameter settings (e.g. of log instances according to ITU-T X.735) are used.

g)
The Manager may request - dependent on specific parameter values contained within the alignment request - a full or only a partial alignment.

h)
In case of parallel running alignments in a Multi-Manager-Environment, every Manager M shall receive only those alignment-related notifications sent by the Agent as a consequence of an alignment procedure triggered by the Manager M itself. This avoids a useless load of the interfaces between Agent and those Managers which do not need an alignment and improves the overall system performance.

i)
A Manager shall be able to differentiate between alignment-related notifications, if several alignment procedures triggered by this Manager run at the same time (e.g. alignments related to different data or different network regions).

Proposal
This paper describes a generic alignment procedure (i.e. independent of the information to be aligned - alarms, state information, configuration-related data - and of Manager-/Agent-implementations), which should be able to fulfil all above-mentioned criteria without making use of additional, not yet standardized services.

The procedure is described in a general way and explained by means of an alarm alignment example at a CMISE-based interface. It makes use of the following properties according to ITU-T X.721 definitions:

· Every standardized notification, which may be potentially used for an alignment procedure (alarm notification, state change notification, attribute value change notification, object creation notification, object deletion notification) contains as optional parameter (Attribute) the Additional text.

· The definition of the Additional text parameter (type GraphicString) contains the clause:

MATCHES FOR EQUALITY, SUBSTRINGS
i.e. (according to ITU-T X.722) this attribute may be tested with regard to the availability of a contained substring. The test result can be also used as filtering criterion (in EFD- or log instances) for such notifications which contain this parameter.

For our purposes the substring used for tests contains the word ALIGNMENT.

Data flow of the alignment procedure

Generally at the interface between a Manager and an Agent the event reporting functionality requires the availability of a manager-own EFD instance within the Agent. This EFD is created and stays under the total control of the corresponding Manager. It ensures that only the event reports which fulfil manager-defined criteria can reach the current Manager. In a Multi-manager-Environment every Manager must have an own EFD instance within the Agent.

1.
In normal operation mode (i.e. without alignment need, see Figure 2) the filter construct of every EFD instance in Agent shall contain (besides the usual filtering clauses) the additional default alignment-related clause (here as plain text):

<Every notification having the string "ALIGNMENT" in the Additional text field is discriminated>.
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Figure 2

2. Each time when an arbitrary Managera needs a data alignment with the Agent (e.g. when the communication Manager-Agent is re-established after a link interruption), this Manager replaces in the discriminatorConstruct of its own EFD instance the above-mentioned default alignment-related clause through a so-called active alignment-related clause (here as plain text, see Figure 3):

<Each notification having the string "(aaaa-ALIGNMENT" or "(aaaa-ENDALIGNMENT" in the Additional text field is NOT discriminated.>

where aaaa is a number which unambiguously identifies a Manager (this number may be provided e.g. by the Agent for every particular association).
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Figure 3

3. Subsequently the Managera sends to the Agent a CMISE M-ACTION request with the following parameters (see Figure 3):

· Action type:
*
requestDataSynchronisation
· Action information:
*
managerHandle (value aaaa, used for EFD setting as above




mentioned)

This handle is used later by the Agent to mark all subsequent notifications sent due to the request of the current Manager.




*
alignmentHandle (value abc, see also later)

This parameter identifies unambiguously for the Managera the current alignment request (i.e. the Manager must be able to discern also between notifications received due to several parallel running alignments triggered by itself).




*
dataType
This parameter specifies the kind of data for which an alignment is required by the Managera (e.g. alarms, states, configuration changes).




*
relatedEntities
The parameter specifies which network entities have to be considered for the current alignment procedure (a partial alignment, related only to a subnetwork is also possible).




*
relatedTimeInterval
The parameter indicates that only event reports generated within this time range have to be taken into consideration (e.g. all alarms having the Event time between 6 p.m. and 10 p.m.).




*
specificParameters
Dependent on the previous parameter dataType, this field contains specific parameters (e.g. for alarms only those with a defined perceived Severity value).



*
Additional agreements may be fixed between Managers and Agent, e.g: during the alignment only the event reports related to information different from a "default" value shall be sent (useful for state change alignment).
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Figure 4

4.
After request confirmation (by means of M-ACTION response, which contains also the alignmentHandle) the Agent sends in a sequential way all potential notifications towards all available EFD instances (according to ITU-T X.734, see Figure 5). Each alignment-related notification (but the last one) contains at the beginning of the field Additional text the string "(aaaa-ALIGNMENT-abc)", where aaaa and abc have the meaning explained before. The last notification sent by the Agent due to the current alignment procedure contains at the beginning of the Additional text field the string "(aaaa-ENDALIGNMENT-abc)", see also below chapter 5.
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Figure 5

The particular filter setting of the EFD instance of the Managera ensures that the notifications sent by the Agent and related to the current alignment will pass only this discriminator (see Figure 6).

Also if another Manager (e.g. Managerb) starts at the same time an alignment procedure (with the unambiguous managerHandle bbbb), the Managera receives (due to the specific discriminatorConstruct setting of its EFD instance) only "its" notifications with the handle aaaa.
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Figure 6

During the alignment procedure new generated notifications (i.e. real-time alarm notifications, forwarded by the Agent not as consequence of an alignment procedure and which do not contain alignment-related strings in the field Additional text) can pass through all EFD instances (e.g. notification 3 in Figure 5) and can reach all superior Managers (see Figure 7)!
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Figure 7

The Managera is also able to recognize unambiguously the end of "its" alignment procedure (notification with the unambiguous string "(78-ENDALIGNMENT-123)", see Figure 5).

5.
At the end of the alignment procedure (i.e. after reception of the notification with the SUBSTRING "(aaaa-ENDALIGNMENT)") the Managera sets again the default alignment-related clause of its EFD instance.

Remark

If at the time of the Manager request no alignment is needed (e.g. no active alarms available), a corresponding information is sent by the Agent in the M-ACTION response (Parameter Action reply).

Concept benefits
The alignment procedure described here offers the following benefits:

· No additional, not yet standardized notifications are needed.

· Simple, standards-compliant implementation in Agent, simple correlation in the Manager between alignment request and alignment notifications.

· Good time behavior expected.

· All criteria for a generic alignment procedure in a Multi-Manager-Environment mentioned at the beginning of this paper are fulfilled.

In case this general concept will be agreed within SA5 as subject of standardization, our company will make a concrete proposal concerning:

· the Information Model for the whole above-described functionality

· the definition of messages via the interface NE-OS <==> NM-OS.
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