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1 
Introduction

1.1 
Scope
This Recommendation describes the TMN interface specification methodology UTRAD (Unified TMN Requirements, Analysis and Design). It describes the process to derive interface specifications based on user requirements, analysis and design (RAD). Guidelines are given to describe RAD using Unified Modeling Language (UML) notation, however other interface specification techniques are not precluded. The guidelines for using UML are described at a high level in this Recommendation. Further Recommendations in this series will provide a more detailed definition of the specific use of UML notation within the TMN.

An interface specification addresses management service(s) defined in Rec M.3200.  Such a specification may support part of or one or more management services. The management services comprise of management functions. These functions may reference those defined in Recommendation M.3400, specialize to suit a specific managed area or new functions may be identified as appropriate. 

1.2 
Related Recommendations

The following Recommendations should be referred to in connection with this Recommendation:

[1]
CCITT Recommendation M.3010 (2000), Principles for a telecommunications management network.

[2]
ITU Recommendation M.3200 (1998), TMN management services: overview.

[3]
ITU Recommendation M.3400 (2000), TMN management functions.

[4]
Unified Modeling Language, Section 1 of OMG Modeling, OMG Doc No. Formal/99-06-01

1.3 Abbreviations

For the purposes of this Recommendation, the following abbreviations are used:

ASN.1
Abstract Syntax Notation one

GDMI
Guidelines for the Definition of Management Interface

NE
Network Element

OAM&P
Operations, Administration, Maintenance and Provisioning

OS
Operations System

OSI
Open Systems Interconnection

TMN
Telecommunications Management Network

UML
Unified Modeling Language

1.4 
Definitions

For the purposes of this Recommendation, the following definitions apply:

1.4.1 Business Requirements

(New text required)

1.4.2 Specification Requirements

(New text required)

1.4.3 User
: 

A user is either a human or a system interacting with the TMN to meet the objectives of the management activities. A TMN user is equivalent to an actor performing a role in the UML use case.

1.4.4 TMN management service
: 

A solution to meet the needs of specific management goal(s).

1.4.5 TMN management goals
: 

High level objectives of a user in performing management activities.

1.4.6 TMN management roles
: 

TMN management roles define the activities that are expected of the staff or system that perform telecommunications management. TMN management roles are defined independent of other components, i.e. telecommunications resources and TMN management functions.

1.4.7 Telecommunications resources
: 

Telecommunications resources are physical or logical entities requiring management, using TMN management services.

1.4.8 TMN management function set
: 

TMN management function set is a grouping of TMN management functions that contextually belong together, i.e. they are related to a specific management capability (e.g. alarm reporting functions, traffic management control). The TMN management function set is the smallest reusable item of functional specification. The TMN management function set must be considered as a whole. It is similar to the requirements part of the OSI SMF (system management function). 

1.4.9 TMN management scenario
: 

A TMN management scenario is an example of management interactions from a management service.

1.4.10
Terms Imported from UML

The following terms from UML [4] are used in this Recommendation.

Activity Diagram

Actor

Class

Class Diagram

Collaboration Diagram

Sequence Diagram

State Diagram

Stereotype

Use Case

1.5 Requirements for methodology and notational support

In developing the methodology and choosing a notation, the following goals were used. 

1. The notation and methodology shall support the capture of all the relevant requirements of the problem space, namely telecommunications management.

2. The notation shall facilitate unambiguous generation of the specification in the target NM paradigms specified in Recommendation Q.812.

3. Non-optional conformance points shall be used in the all three phases. If optional features are required to support the telecommunications problem space these will be specified. For the Requirements and Analysis phases the allowable optional features will be specified in this series of recommendations. Allowable optional features for the design phase will be specified in Q.81x series Recommendations.

4. It shall be possible to generate, from the design specification, interoperable language specific definitions (for example UML to IDL, UML to GDMO/ASN.1).

The current chosen notation, as noted later does not meet all the above requirements. However, it is expected that these requirements should be met as the notations are applied widely in the industry. 

The optional features to be supported include features of the notation for the three phases as well as for target NM paradigm specific capabilities (e.g. selection of CORBA facilities and optional features within a given a facility). These features are not included in the methodology but should be found in other Recommendations. 

1.6 Use of UML Notation

Table 1 identifies the correspondence between TMN concepts and UML notation. The recommendation specifies the high level concepts and notations to be used in the different phases. Further recommendations in this series will describe the guidelines for using specific aspects of the notations, required extensions such as new stereotypes appropriate for use within TMN.

Stereotypes are used to extend UML notation. The approved stereotypes for use within the TMN envronment are included in this recommendation (see Annex C).

Editors Note – Have we captured all stereotypes, if not, where will additional ones be documented?

Table 1/M.3020 – Requirements concepts

TMN concept
UML notation
Comment

management role
actor
An actor plays a role.  It is normally advisable to only model a single role for each actor.

user
actor
A user is modelled as an actor. 

management function set
use case
A management function set is a composite use case with each management function (potentially) modelled as a separate use case. 

management function
use case
A management function is modelled by one or more use cases. 

Management scenario
sequence diagram
Sequence diagrams are preferred over collaboration diagrams.

Telecommunication resource type
class
The class diagrams depict the property details of the telecommunications resource type, at the level of detail appropriate to the phase of the methodology.

Management service
use case
A management service is modelled as a high-level use case.

Management goals
-
Management goals are captured as textual descriptions as there is no applicable UML notation. 

The use of UML notation is specified in the Requirements and Analysis phases. The Design phase uses Network Management Paradigm specific notation. 

Initially, the Design phase will be developed using a manual or customised approach. When interoperable protocol specific definition can be generated by tools, then UML notation can be applied to the design phase. However some protocol specific definitions, such as class hierarchy, can be depicted using UML notation.

2 Methodology

2.1 General considerations

The purpose of this methodology is to provide a description of the processes leading towards the definition of TMN interfaces.

2.2 Application and structure of the methodology

The Unified TMN Requirements Analysis and Design (UTRAD) methodology specifies an iterative three-phase process with features that allow traceability across the three phases. The three phases apply industry-accepted techniques using object oriented analysis and design principles. The three phases are requirements, analysis and design. The techniques should allow the use or development of commercially available support tools. Different techniques may be used for the phases depending on the nature of the problem.

2.3 Detailed methodology

The sections below describe the three phases.

2.3.1 Requirements

The requirements for the problem being solved fall into two classes.  The first class of requirements is referenced here as business requirements. A subject matter expert on the topic shall be able to determine that the requirements adequately represent the needs of the management problem being solved. The second class is referred to as specification requirements. These requirements shall provide sufficient details so that the interface definition in the analysis and design phase can be developed. As final interface definitions must be traceable to the requirements, it may be necessary to have an iterative process among the three phases. Any ambiguity in the requirements will have to be resolved by this iterative process to assure that an implementable specification can be developed.

Different techniques may be used to specify the two classes of requirement. Irrespective of the technique, the readability of the requirements is critical. The requirements themselves are not required to be in a machine-readable notation as long as readability and traceability are possible. Enumerating requirements is one possible approach to delineate the different requirements for traceability. 

The requirements phase include identifying aspects such as security policy, scope of the problem domain in terms of the applications, resources, and roles assumed by the resources. An example of the requirements is available in Appendix I. The requirements specify roles, responsibilities, and the relationships between the constituent entities for the problem space. Different techniques including textual representation may be used to specify the business level requirements. In order to facilitate traceability of these requirements to the design and implementation phases, enumerating requirements is recommended.

The problem must be bounded with a specific scope. One way to determine the scope is by the management services identified in Recommendation M.3200 and function sets identified in M.3400. Requirements are specified using the resources being managed and TMN management functions. Augmenting Recommendation M.3400 may be required in order to meet the business requirements of the problem. 

UML use cases and scenarios should be used to interact with subject matter experts in capturing the business level requirements. The requirements should also identify the failure conditions visible to the business process.

The requirements produced must be complete and detailed. The recursive nature of the UTRAD methodology is used to achieve this completeness. The completeness of the requirements (clear and well-documented) drives the analysis and design phases. 

2.3.2 
Analysis

In the analysis phase the requirements are used to identify the interacting entities, their properties and the relationships among them. This allows the interfaces offered by the entities to be defined.  These entities, in the UML notation, become classes. The class descriptions along with the interfaces exposed should be traceable to the requirements. The relationship between the classes, defined in the analysis phase, and the classes in the design phase is not necessarily one to one.

This document gives high level guidance on the use of UML notation to support TMN interface specification, however SDL, an industry accepted technique might be used to augment the UML definitions. 

The analysis phase should be independent of design constraints. For example the analysis may be documented using OO principles even though the design may use a non object oriented technology. The information specified in the analysis phase includes class descriptions, data definitions, class relationships, interaction diagrams (sequence diagrams and/or collaboration diagrams) , state transition diagrams and activity diagrams. The class definitions include specification of operations, signal (asynchronous stimulus such as receipt of operations, events and exceptions), attributes and behaviour captured as notes or textual description.

The generic definitions (operations and stereotypes) contained in Annex C are provided for use in the analysis phase. They define retrieving and setting multiple attributes and issuing notifications. These can be included in the class definitions and the interaction diagrams.

2.3.3 
Design

In the design phase an implementable interoperable interface specification is produced. This will involve the selection of a target specification language. The design phase specifications are dependent on the specific TMN network management paradigm.

The selection of specific TMN paradigm is addressed in other TMN recommendations.

In the context of the TMN paradigm based on OSI Systems Management, the design phase is the information model specification using GDMO templates for  managed object classes, attributes, behavior, notifications, actions, naming instances of the class, and error/exception specifications.. The syntax of the information is specified using ASN.1 notation. 

In GDMO, the object class hierarchy specifies the properties of the object classes that are needed for management. Extensive use of inheritance (super and subclasses) is needed to benefit the most from the reuse of specifications. The object classes are specified using the templates from Recommendation X.722 [3], structure of management information – Guidelines for the definition of managed objects. The templates defining the information model should be registered (according to the rules of Recommendation X.722) with a value for the ASN.1 object identifier. Annex B describes the procedure for assigning the registration values. For those object classes that are already specified in other ITU-T and ISO Recommendations, only a reference to the particular Recommendation and object class is needed. Naming is not a part, nor the purpose, of the object class hierarchy."

In the context of CORBA based TMN, the information model is defined using IDL. 

In order to support other TMN paradigms (e.g. Java, XML) that may be included in the future, additional appropriate notations may be required.

In the design phase, it is recommended that the UML descriptions from the requirements and analysis phases be referenced to augment behavioral specification. For example, behavior definition of GDMO can reference state charts, sequence diagrams and class definition in the analysis phase. If required additional UML diagrams describing interactions between entities, corresponding to specific protocol paradigms, may be included.

2.4 TMN interface specifications

A TMN interface specification includes all the three phases mentioned above. A structure for specifying the three phases is provided in Annex A and is called Guidelines for the Definition of Mangement Interface (GDMI).

These techniques and supporting notations are also applicable when designing a system to the TMN interface specifications, even though system design is not considered as part of TMN Recommendations. They assist in describing how the interface specifications are applied in managing the resources within a system such as an NE.

2.5 Traceability in UTRAD Process 

In order to achieve traceability of the analysis and design phases, it is necessary that appropriate identification and pointers are provided in each phase. For example the requirements can be identified by numbers or references to the functions in Rec. M.3400 list of functions. Numbering other requirements (new functions not in Rec. M.3400) or security policy and any performance requirements is also recommended as a design may meet these requirements differently based on the specific protocols. Another approach used in the example in the Appendix is to reference the use cases and the associated textual description. The analysis phase specifies for the various use cases further detailed information requirements. The design phase should point to the various diagrams and text in the analysis phase. The pointer may be in-terms of a reference to the appropriate sections. 

An iterative process may be required to trace up to the subject matter level requirements in the first phase from the design phase. This is required because the phases are defined to different level of details.

It should be noted that not all requirements will be traceable in the design. For example requirements such as availability, redundancy etc. may not be reflected in particular interface design even though they are to be supported in an implementation. There is no formal mechanism defined in this document for traceability of requirements between the three phases. One approach is to reference sections and subsections in the requirements and analysis phases during the design phase.

2.6 Documentation Structure

Even though there are three phases, the documentation of the interface may combine them into one or more documents. It is recommended that the requirements and analysis be combined and separate design documents are developed for each specific network management protocol paradigm.

Annex A

Guidelines for the Definition of Management Interface (GDMI)

(This annex forms an integral part of this Recommendation)

A.1
Introduction

The following are guidelines for the Definition of Management Interface (GDMI). The GDMI template provides a structure for specifying the contents of the requirements, analysis and design phases.

A.2
GDMI Template

A.2.1
Scope

Define major goals and objectives and the applicable TMN interfaces (and Reference Points) for this specification. Use Recommendation M.3200 categorization as a source for identifying the management service(s) supported by this interface.

This section should give a clear description of the TMN users benefit, i.e. the reason for performing this management service. Background and context should be added as necessary, but the explanatory and descriptive part should be separated. Supporting background information, where required, should be placed in an appendix.

A.2.2
Requirements

A.2.2.1
Business Level Requirements

List major requirements in text, and identify use cases with actor/role and resources. The use case should bring out high level requirements and is distinguished from the specification requirements by not refining to lower levels. Policies related information (e.g. security, persistence) are candidates for inclusion at this level. Numbering the requirements is recommended for traceability.

A.2.2.1.1`
Actor Roles

A textual description of the actor is included here.

A.2.2.1.2

Telecommunications resourcesxe "Telecommunications resources"
Textual description of the relevant resources required to support the use cases are presented here.

A.2.2.1.3

High Level Use Case

A high-level use case diagram is presented. In order to understand the use case by subject matter experts, they should be augmented with textual description for each use case. The description should serve two purposes: to capture the domain experts’ knowledge and to validate the models in analysis and design phases with respect to the requirements. An example of a high level use case is given in Appendix 1. 

The high level use cases may  identify the various functions sets defined in Recommendation M.3400. These use cases may be further refined as described in the specification requirement section below by using stereotypes such as “include” and “extend”.

If appropriate, sequence and state chart diagrams may be used. However, at the high level requirements these diagrams are not expected to be used. When the use cases at this level are further decomposed in the next level of requirements, these diagrams may be more suitable 

The traceability of the next level of requirements from this level is may be identified by how each function set further refined with new use cases.

A.2.2.2
Specification Level Requirements

The high level use cases are further refined using management functions from Rec M.3400. Since M.3400 is not exhaustive enough to address all management services for all managed areas, it is expected new functions will be required. The new functions  should be included in the requirements as described below. 

A.2.2.2.1

Actor Roles

A list of all actors and textual description of actors not already defined in high level requirements is included here.

A.2.2.2.2

Telecommunications resourcesxe "Telecommunications resources"
A list of all passive resources and textual description of resources not already defined in high level requirements are presented here.

A.2.2.2.3

TMN management functions

Management functions identify the interactions between the different actor roles. The requirements may include one or more of the following - use cases, sequence and state charts diagrams for various functions in the problem domain and textual descriptions. 

A.2.2.2.4

Use Cases

An example of the refinement of the high-level use case diagrams above is presented in Appendix I. The refinement is achieved by using “extend” and “include” stereo types.

If appropriate sequence and state chart diagrams may be used.

A.2.2.3
Analysis

The analysis clause includes functional decomposition, information flows, class diagrams and relationship diagrams between classes, sequence diagrams and state charts/tables. The class diagrams are augmented with details of attributes and allowed operations. As with any UML diagram, textual description is required to augment the figures. Including all the attributes along with their properties within the class diagram may hinder the readability. Thus except for some key attributes, others may be documented as textual definitions.

Detailed descriptions of the Management Functions and interactions between the functions are provided.

The information flow associated with each function should generally be captured using simple tables defining the flow. The tables should specify whether the information is mandatory, optional or present subject to a condition. The condition should be defined. The analysis may include state models as a result of information flow. The state transitions may be described using tables or diagrams identifying events and the resulting state. Another area to consider when documenting analysis of the requirements is the exception/error cases. 

The scenarios describing the information flow amongst the entities may be described using the sequence diagrams as illustrated in Appendix I.

The sequence diagram is a message flow diagram with time going vertical and messages running horizontal. It models the manager interacting with the managed system via the management information model.. Inside the diagram are the object instances, which collaborate via message passing to perform the given functional task. 

It is recommended that pre and post conditions are used to describe the information flows in the interaction diagrams.

Reference numbers are assigned to the analysis sections and can be used for traceability from the model or referencing from the model where appropriate.

Traceability is to be provided for the various diagrams and text to the requirements phase by appropriate references to the use cases.

A.2.2.4
Design

Protocol paradigm specific information models are presented here (e.g. GDMO/ASN.1, IDL)

Annex B

TMN object identifier assignment rulesxe "TMN object identifier assignment rules"
(This annex forms an integral part of this Recommendation)

The following scheme is used for assigning object identifiers when CMIP/GDMO is used in designing a TMN interface.

B.1
TMN object identifier structurexe "TMN object identifier structure"
Annex C/X.6801) defines the first few arcs of the object identifier structure to be used for information items in ITU Recommendations. All object identifiers are structured as in Figure B.1 which is a graphical depiction of the following information:

(0) itu-t2) 


(0) recommendation


(1) a


(2) b


(3) c


.................


(7) g


(774) g774


....................


(13) m


(3100) m3100


.................


(14) n


.................

For example, the object identifier of Recommendation M.3100 is:


{ itu-t(o) recommendation(0) m(13) m3100(3100) }

The leaves of the above structure represent ITU-T Recommendations. The following TMN substructure is to be used beneath each such leaf representing a Recommendation. This substructure is derived from the rules defined in Recommendation X.722.

(0) informationModel


(0) standardSpecificExtension


(2) asn1Module


(3) managedObjectClass


(4) package


(5) parameter


(6) nameBinding


(7) attribute


(8) attributeGroup


(9) action


(10) notification


(11)  --  the next two nodes are reserved for use with GRM

(12)

(1) protocolSupport


(0) applicationContext

(2) managementApplicationsSupport


(0) standardSpecificExtension


(1) functionalUnitPackage


(2) asn1Module

(127) dot --  for parts of a Recommendation (see B.2)
It is recommended that value references be defined within an ASN.1 module for the leaves of the above TMN substructure as follows, e.g. for managedObjectClass:


<recommendation>ObjectClass OBJECT IDENTIFIER


:: =  { itu-t(o)
recommendation(0) <recommendation series letter>(number)


<recommendation>(number) informationModel(0)


managedObjectClass(3) }

Example:


m3100ObjectClass OBJECT IDENTIFIER


:: =  { itu-t(o) recommendation(0) m(13) m3100(3100) informationModel(0)


managedObjectClass(3) }

For management information to be communicated or to be reusable in other templates, the template defining that information must be registered. Each such management information template to be registered is identified with an object identifier. 

As an example, an object class in M.3100 called exampleObjectClass will have an object identifier assigned as follows:


exampleObjectClass MANAGED OBJECT CLASS


.


.


.


REGISTERED AS { m3100ObjectClass 5 };

The same approach should be followed for the other leaves of the TMN substructure.

Included in the Abbreviation clause of the Recommendation the value references and the sequences of values of the object identifier of that value reference, for example:


m3100ObjectClass
{ itu-t(o) recommendation(0) m(13) m3100(3100)


informationModel(0) objectClass(3) }
B.2
TMN object identifier structure extended for Recommendation ìpartsîxe "TMN object identifier structure extended for Recommendation ìpartsî"
The structure in C.1 should also be used for Recommendations that use part numbers as shown below:

(0) itu-t


(0) recommendation


(1) a


(2) b


(3) c


.................


(7) g


(774) g774


(127) dot


(1) part1


....................


(13) m


(3100) m3100


.................


(14) n


.................

For example, the object identifier for Recommendation G.774.01 is:


{ itu-t(o) recommendation(0) g(7) g774(774) dot(127) part1(1) }

The substructure below this level is as defined in Recommendation X.722 and outlined in B.1 above.

An example:


g774dot1ObjectClass OBJECT IDENTIFIER  ::=


{ itu-t(o) recommendation(0) g(7) g774(774) dot(127) part1(1) informationModel(0)


managedObjectClass(3) }

As an example, an object class in Recommendation G.774.01 called exampleObjectClass will have an object identifier assigned as follows:


exampleObjectClass MANAGED OBJECT CLASS


.


.


.


REGISTERED AS { g774dot1ObjectClass 5 };

References from other documents should be in the following format:


ìRecommendation G.774.01: 1994î

B.3
TMN assignment proceduresxe "TMN assignment procedures"
The following assignment procedures are recommended:

1)
An item of management information is only assigned one object identifier and is defined in only one document. If some item of management information is required in a Recommendation, and the item is already defined elsewhere, a reference to the existing template shall be used. The reference to a template shall identify the Recommendation and date published with the template-label, e.g. ìRecommen​dation†M.3100: 1992î: example Object Class. Each Recommendation should also include the following statement:

ìWhen referencing the definitions for the templates in this Recommendation by other documents, the prefix, e.g. ìRecommendation M.3100: 1992î, should be used to identify the source for the definitions.î

2)
Each Study Group is responsible (registration authority) for the registration of object identifiers for its Recommendations within the arcs of the TMN substructure defined above.

3)
Each Study Group should identify an individual, preferably the editor, who is responsible for the allocation of object identifiers for each TMN Recommendation. The identification of each such individual should be sent to the JCG on TMN which will maintain the list.

B.4
Object identifier allocation for a TMN application contextxe "Object identifier allocation for a TMN application context"
It should be noted that the following object identifier for a TMN application context is defined and registered in Recommendation M.3100 and should be used by all TMN applications:

The object identifier value:


{ itu-t(o) recommendation(0) m(13) m3100(3100) protocolSupport(1)


applicationContext(0) tmnApplicationContextOne(1) }

is assigned to the application context that has the same capabilities as the systems application context in Recommendation X.701, but also supports the integer encoding for ProbableCause as defined in Recommendation†M.3100.

Figure B.1 depicts the ìupperî part of the TMN object identifier structure.
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FIGURE C.1/M.3020...[D11] = 3 CM  (118%)
xe "Graphical representation of the object identifier tree"
Annex C

Generic Definitions 

Generic Operations

getAttributes 

The generic operation getAttributes (in attributeNamelist : AttributeNameListType,  out attributeNameValuePairList : AttributeNameValuePairListType) where the parameter attribute name list is used to denote that any combination of the attributes (subject to any additional constraints) are to be returned in the parameter attributeNameValuePairList.

GetAllAttributes

The generic operation getAllAttributes ( out attributeNameValuePairList :  AttributeNameValuePairListType) is used to retrieve values of all the attributes of a class. The response is returned in attributeNameValuePairList .

Generic Notifications

To specify generic notifications, the stereotype <<NotifyDispatch>> of the UML Classifier standard element is used.  The signature of one or more notifications is specified as operations in a <<NotifyDispatch>> stereotype.  The semantics are that the operations in a <<NotifyDispatch>> compartment are used by UML classes to initiate the dispatch of notifications through some event distribution mechanism, which is more fully specified in the design phase.

Placing more than one notification operation in a <<NotifyDispatch>> compartment implies the ability to send all of the notification types shown.

Figure C.1 shows an example of the specification of two notification dispatch stereotypes.  The alarm example has one notification type, commAlarm, which has a parameter signature which is a simplification of the X.733 communicationAlarm syntax.   The configEvents example has four notification types, which have parameter signatures which are simplifications of the syntax defined in X.730 and X.731 

[image: image2.wmf]alarm

commAlarm(in name : ObjectName, in severity : SeverityType, in probableCause : ProbableCauseType)

<<NotifyDispatch>>

configEvents

objectCreation(in name : ObjectName, in createTime : DateAndTime)

stateChange(in name : ObjectName, in oldStateVals : AttrValList, in newStateVals : AttrValList)

atttributeValueChange(in name : ObjectName, in oldVals : AttrValList, in newVals : AttrValList)

objectDeletion(in name : ObjectName, in deleteTime : DateAndTime)

<<NotifyDispatch>>


Figure C.1 – Specification of Generic Notification sets

Figure C.2 shows an example of how to use the stereotype <<send>> of the UML Association standard element to specify that an instance of a Class must be able to send notifications.  When a Class has a <<send>> association with a <<NotifyDispatch>> stereotype, this implies that the Class must be able to send all the notification types shown in the operation compartment of the associated <<NofifyDispatch>> stereotype.  For readability, abbreviations for the notification operation signatures (i.e., empty parameter list) may be used, as shown in Figure y.

The role of the association end on the side of the Class can have constraints which specify conditions under which specific notification types must be emitted by instances of that Class.

[image: image3.wmf]alarm

commAlarm()

<<NotifyDispatch>>

subnetwork

name : ObjectName

layer : CharacteristicInfo

operationalState : OperationalStateType

administrativeState : AdministrativeStateType

owner : string

configEvents

objectCreation()

stateChange()

atttributeValueChange()

objectDeletion()

<<NotifyDispatch>>

+configEvents

<<send>>

networkTP

name : ObjectName

layer : CharacteristicInfo

directionality : DirectionalityType

operationalState : OperationalStateType

administrativeState : AdministrativeStateType

+alarm

<<send>>

+configEvents

<<send>>

If (operationalState changes or

    administrativeState changes)

        send stateChange;

If (directionality changes)

        send attributeValueChange;

If (operationalState changes or

    administrativeState changes)

       send stateChange;

If (owner changes) 

       send attributeValueChange;


Figure C.2 – Specification of Notifications emitted by Classes













1)	Annex C/X.208 provides the equivalent definitions.


2)	The name ìccittî was used in Recommendation X.208 (ASN.1) to construct the object identifier hierarchy. New Recommendations should use ìitu-tî which is synonymous with ìccittî.





�page \# "'Page: '#'�'"�Page: 1���A: ASN.1	Abstract Syntax Notation one


�page \# "'Page: '#'�'"�Page: 1���A: GDMS	Guidelines for the Definition of Management Services


�page \# "'Page: '#'�'"�Page: 1���A: NE	Network Element


�page \# "'Page: '#'�'"�Page: 2���A: OAM&P	Operations, Administration, Maintenance and Provisioning


�page \# "'Page: '#'�'"�Page: 2���A: OS	Operations System


�page \# "'Page: '#'�'"�Page: 2���A: OSI	Open Systems Interconnection


�page \# "'Page: '#'�'"�Page: 2���A: TMN	Telecommunications Management Network


�page \# "'Page: '#'�'"�Page: 2���T: TMN user


�page \# "'Page: '#'�'"�Page: 2���T: TMN management service


�page \# "'Page: '#'�'"�Page: 2���T: TMN management goals


�page \# "'Page: '#'�'"�Page: 2���D: TMN management goals are the telecommunications usersí benefits obtained by carrying out management activities, using TMN management services.


�page \# "'Page: '#'�'"�Page: 2���T: TMN management roles


�page \# "'Page: '#'�'"�Page: 2���D: TMN management roles define the activities which are expected of the staff/system to perform telecommunications management. TMN management roles are defined independent of other components, i.e. telecommunications resources and TMN management functions.


�page \# "'Page: '#'�'"�Page: 2���T: Telecommunications resources


�page \# "'Page: '#'�'"�Page: 2���D: Telecommunications resources are physical or logical entities requiring management, using TMN management services.


�page \# "'Page: '#'�'"�Page: 2���T: TMN management function set


�page \# "'Page: '#'�'"�Page: 2���D: TMN management function set is a grouping of TMN management functions that contextually belong together, i.e. they are related to a specific management capability (e.g. alarm reporting functions, traffic management control). The TMN management function set is the smallest reusable item of functional specification. The TMN management function set must be considered as a whole. It is similar to the requirements part of the OSI SMF (system management function).


�page \# "'Page: '#'�'"�Page: 3���T: TMN management scenario


�page \# "'Page: '#'�'"�Page: 3���D: A TMN management scenario is a set of examples of management interactions using TMN management information definitions and TMN system management services and messages.
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