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Background

…
4.
Discussion
4.1
Overall approach
This paper defines the Umbrella Operation Model (UOM). It also defines its role within the “Process and Operation Model” (see Appendix A).
The analogy between IM and Process and Operation Model can be seen from the following (extract of [1], see Appendix A).
“

· Information Model (IM): The representation of things, their properties and their relationships. Example: TopologicalLink and TerminationPointEncapsulation are things that are interrelated and have properties represented via attributes.

· Process and Operation Model: The representation of the relevant activities required to facilitate the running of the business including the flows and interactions. Example: “IsolateCustomerProblem” and “Track&ManageCustomerProblem” are relevant activities that are interrelated by flows of control and information. “getAlarmList”, “getAttribute” and “createFlowDomainFragment” are examples of operations.

“

Today, the “representation of things” (see first bullet above) is defined in UIM [2]. This paper suggests the “representation of the relevant activities” (see second bullet above) be defined in the UOM. This would provide an analogy between the UIM and UOM in that:
· Recognizing it is technically impossible to specify fully and completely, for implementations, in the two umbrella models in the Multi-SDO environment, the design of UOM, similar to UIM, must support capabilities allowing extensions to be done in specific domains (see grey circles of Figure 1 of Appendix A.)
4.2 Details of UOM
The following definitions apply to the figure:

· Information Model: See definition in section 4.2.1 of [1].

· Federated Operation Model (FOM): The parts of the IM that are being developed collaboratively or have been developed collaboratively and agreed by two or more standards bodies. Some of these parts will be found in the specific SDO or standard organization including expert group models.

· Federated Network Operation Model (FNOM): The part of the FOM that deals with Network domain considerations. There will be other domain models in future (FOM).

· Umbrella Operation Model (UOM): The parts of the FNOM that represent the agreed model structures that various SDOs or standard organizations including expert groups will use (via “specific linkages” including inheritance, mappings and other derivations Note 1) for their definitions of their respective Domain/Technology-specific concrete classes. The use of UOM maximizes the probability of the Domain/Technology-specific concrete classes being semantically consistent, a necessary characteristic for FMC NM purposes.
· 3GPP OM, TM Forum OM: The OM of all things relevant to the specific SDO or standard organization including expert group including elements that are federated and elements that are not. The federated elements are related to and/or derived from the UOM in the area of the FNOM.
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Figure X: Analogue of IM and OM

FNOM components

This section describes the two key elements of FNOM (UOM and Domain/Technology-specific Concrete Models).

The UOM) provides abstract definitions applicable across Domain/Technology-specific Concrete Models to enable end-to-end consistency of such definitions.
Domain/Technology-specific Concrete Models are described as ‘concrete models’ in the sense that their instantiation is necessary to provide meaningful management services. 

Relations between model components related to UOM

This section is a graphical representation of the FNOM in terms of relation between model components.  

There are two areas considered:
· The definitions of the classes inside the UOM model component.

· The definitions of relation (R0 in the following Figure) used between various classes in UOM model component and other model components.  

The aim is to have identical R0 for use between the UOM model component and other model components while the UOM model component needs no specific knowledge of its usage by classes of other model components.  This will ensure consistency (e.g. resource management style, paradigm) of protocol design for managing mobile resources, as well as other types of resources such as transport managed resources.
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Figure X: Relation between UOM model component and other model components

Taking one example of “3GPP wireless concrete models” and the UOM, the 3GPP model component (e.g. TS Notification IRP [2]) would inherit relevant UOM classes and make derivatives for their use.  R0 in this case is an inheritance relation.  See Appendix B for an overview of how 3GPP wireless concrete models would use the UOM.
4.3 UOM
Introduction
This section introduces the OMG UML defined classifier called interface.

Various SDOs and organizations are expected to use this interface definition for their definitions of Domain/Technology-specific operations model classes. This procedure will maximize the probability of the domain/technology specific concrete classes (from various SDOs) being semantically consistent, a necessary characteristic for FMC NM purposes.

Interface classifier
“An interface is a kind of classifier that represents a declaration of a set of coherent public features and obligations. An interface specifies a contract; any instance of a classifier that realizes the interface must fulfill that contract. The obligations that may be associated with an interface are in the form of various kinds of constraints (such as pre- and post-conditions) or protocol specifications, which may impose ordering restrictions on interactions through the interface. 
Since interfaces are declarations, they are not instantiable. Instead, an interface specification is implemented by an instance of an instantiable classifier, which means that the instantiable classifier presents a public facade that conforms to the interface specification. Note that a given classifier may implement more than one interface and that an interface may be implemented by a number of different classifiers (see “InterfaceRealization (from Interfaces)” on page 92). The obligations that can be associated with an interface are in the forms of constraints such as preconditions and postconditions for protocol specifications, ordering restrictions on interactions through the interface.” See subsection Description of 7.3.24 of [4].
As a classifier, an interface is shown using a rectangle symbol with the keyword <<interface>> preceding the name.
InterfaceRealization (from Interfaces)

An interface, as a classifier, cannot be instantiated. Interface realization and usage dependencies are specified in Domain Specific models with appropriate dependency arrows as below. See subsection of Notation of 7.3.24 of [4].

See more description in section 7.3.25 of [4].
Note: Diagram for realization. See Figure 7.57 of [4] and Diagram for notification collaboration would be captured in Model Repertoire. (see Figure 7.59 of [4].)
Operation (from Kernel, Interfaces)

“An operation is a behavioral feature of a classifier that specifies the name, type, parameters, and constraints for invoking an associated behavior.” See subsection Description of 7.3.37 of [4].

“An operation is invoked on an instance of the classifier for which the operation is a feature. 
The preconditions for an operation define conditions that must be true when the operation is invoked. These preconditions may be assumed by an implementation of this operation.
The postconditions for an operation define conditions that will be true when the invocation of the operation completes successfully, assuming the preconditions were satisfied. These postconditions must be satisfied by any implementation of the operation.
The bodyCondition for an operation constrains the return result. The bodyCondition differs from postconditions in that the bodyCondition may be overridden when an operation is redefined, whereas postconditions can only be added during redefinition. 
An operation may raise an exception during its invocation. When an exception is raised, it should not be assumed that the postconditions or bodyCondition of the operation are satisfied. 
An operation may be redefined in a specialization of the featured classifier. This redefinition may specialize the types of the owned parameters, add new preconditions or postconditions, add new raised exceptions, or otherwise refine the specification of the operation. 
Each operation states whether or not its application will modify the state of the instance or any other element in the model (isQuery).” See subsection Semantics of 7.3.37 of [4].
“
<<interface>> Definition

This lists the overall arrangement of <<interfaces>> in UOM. 
Operations are grouped along the various network management domains such as configuration management, fault management, performance management etc.

Operations are abstract.
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Figure X: <<interfaces>> in UOM

APPENDIX A: Extract from [1]

The following is extracted from [1].

“
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Figure 1: Broad standardization context

The figure depicts a broad standardization context. The concept embodied by the term Information Model (of Managed Elements etc.), abbreviated as IM, is separable from the concept of Process and Operation Model (covering definitions of activities). Clearly the Process and Operation Model influences and is influenced by the IM. 

Encoding in general (of information defined in IM Process and operation model) to achieve an Interface Implementation is also separable and is not considered further here. Each aspect of the problem is guided and constrained by an appropriate Architecture (e.g. Metamodel) that defines the breadth and scope of the aspect.

The things in the IM are relevant to some activity identified in the Process and Operation Model.  That relevance is necessary in order to fulfil some purpose of the system. The things in the IM are in many cases relevant to expose at some Interface in which case they will dictate some aspects of structure of information defined in IM and Process and Operation Model.

The IM can be broken down into two parts:

· Broad conceptual model that articulates the concepts of the problem space (alternative names are purpose neutral, implementation neutral views)
· Specific purpose models that each articulate the solution to a specific problem (alternative names are purpose specific, implementation neutral views)
In summary, the following definitions apply to terms of the above figure:

· Information Model (IM): The representation of things, their properties and their relationships. Example: TopologicalLink and TerminationPointEncapsulation are things that are interrelated and have properties represented via attributes.

· Process and Operation Model: The representation of the relevant activities required to facilitate the running of the business including the flows and interactions. Example: “IsolateCustomerProblem” and “Track&ManageCustomerProblem” are relevant activities that are interrelated by flows of control and information. “getAlarmList”, “getAttribute” and “createFlowDomainFragment” are examples of operations.

“

The following is extract of [1]. It describes the internals of IM.

“
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“

APPENDIX B: 

UOM relationship with “3GPP wireless concrete models”
This indicates how 3GPP wireless concrete models are related to UOM. This is not complete in that:

· There are other concrete models not shown;

· The relation of the various XyzIRP and NotificationIRP are not shown.
See [5, 6, 7, 2, 7, 8] for BasicCMIRP, BulkCMIRP, AlarmIRP, NotificationIRP and PMIRP respectively.

Classes above the heavy line are in UOM. Others are in the 3GPP wireless concrete models.
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