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1 Issues related to UML Usage

1.1 Relationships between entities in a UML Model

From [2]
A relationship is a connection among model elements.

From the perspective of the UML, the Relationship abstraction provides the base from which more meaningful model elements can be constructed.  Specifically, the UML metamodel defines four fundamental subtypes of Relationship:  Association, Generalization, Flow, and Dependency.  Of these four abstractions, Association is of interest relative to the model depicted in Figure 1.

Within Figure 1, the basic “un-typed” Association is used in a number of places, for example,  between PMIRP and MeasurementJob.  Additionally, a single aggregation relationship is shown, between IRPAgent and PMIRP.

UML defines two general “styles” of associations, Binary Associations, and n-ary Associations.  The UML recommends that n-ary associations be avoided whenever possible.  This contribution does not discuss n-ary associations as the current proposed version of TS 32.412 does not contain models that make use of n-ary associations.

Section 3.42.1 of [2] defines the semantics of a Binary Association as  

A binary association is an association among exactly two classifiers (including the possibility of an association from a classifier to itself).

As noted above, an Association is used to “connect” two classifiers.  From the perspective of UML (as a language) the classifiers at either end of any given association are connected to the association using AssociationEnd(s).  Section 3.43.1 of [2] defines the semantic of an AssociationEnd as

An association end is simply an end of an association where it connects to a classifier It is part of the association, not part of the classifier. Each association has two or more ends. Most of the interesting details about an association are attached to its ends. An association end is not a separable element, it is just a mechanical part of an association.

The concept of AssociationEnd is used within the UML to enable the specification of constraints on the manner in which the adjacent classifier participates in the association.  These constraints include such things as multiplicity,  ordering, navigability, qualifiers, etc.

Of particular interest relative to the UML model fragment depicted in Figure 1 is the ability to indicate that an association between two classifiers is an aggregation.  Section 

A hollow diamond is attached to the end of the path to indicate aggregation. The diamond may not be attached to both ends of a line, but it need not be present at all. The diamond is attached to the class that is the aggregate. The aggregation is optional, but not suppressible. 

If the diamond is filled, then it signifies the strong form of aggregation known as composition.

As can be seen from the above citation, there are two types of aggregations within UML, simple aggregation and strong aggregation (known as composition.  From section 3.48.1 of [2]
Composite aggregation is a strong form of aggregation, which requires that a part instance be included in at most one composite at a time and that the composite object has sole responsibility for the disposition of its parts. The multiplicity of the aggregate end may not exceed one (it is unshared).

There are two key elements of the specification of composition that should be used as questions whenever a modeler decides that a whole-part relationship exists between two classifiers in a model.  These are 

1. “…the part instance can be include in at most one composite at a time …” and

2. “…the composite object has sole responsibility for the disposition of its parts.”
From the above the following axiom can be determined: composition should be used whenever a “part” can only be included in a single “whole” and the disposal of the “whole” results in the disposal of the parts (in other words, exclusive ownership and a fate-relationship). 
1.1.1 Specification (or lack thereof) of Multiplicity

The rules governing multiplicity in the UML Specification [2] are extremely complicated, and vary depending on the constructs that are involved (multiplicity of association, multiplicity of class, etc).  Gleaming through [2] and compiling the various rules governing multiplicity results in the understanding that the only place where an unspecified indication of multiplicity has meaning is on the “diamond end” of a composition  (note that compositions are filled diamonds, and are inherently different from aggregations).

This is further confirmed by [3] 

The multiplicity may be suppressed on a diagram, but it exists in the underlying model.  In a finished model there is no meaning to an “unspecified” multiplicity. Not knowing the multiplicity is no different than saying “many”, because in the absence of any knowledge the cardinality might take any value, which is just the meaning of many.

For the sake of completeness, the UML definition of many (taken from [3]) is 

An abbreviation for the multiplicity 0..* -- that is zero or more without limit. In other words, totally unrestricted in size.

For example, looking at the UML model fragment depicted in Figure 1 it would seem that any given measurement job can belong to many PMIRP instances, which is obviously not desirable.

Recommendation 1:  All UML models (where multiplicity is appropriate) within 3GPP SA-5 documents shall indicate multiplicity on all association ends, except composition association ends (filled diamond, wherein an unspecified multiplicity has specific meaning).

2 Comments on the Current Draft Proposal/Version of TS32.412

This section of the document presents the current information model for the 3GPP Performance Management IRP, as proposed by [4]
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Figure 1: PM IRP Information Model from S5-038011

Referring again to Figure 1, the following observations are made relative to the associations that exist between the classifiers within the [depicted] model fragment.

· Relative to the aggregation association that exists between IRPAgent (the aggregate) and PMIRP

It is asserted that:

1. An instance of a PM IRP can only be contained within a single instance of IRPAgent

2. If the aggregate instance of IRPAgent is disposed of, or suffers a catastrophic failure, an associated part instance of PM IRP  is disposed of, or otherwise lost

Recommendation 2: The whole-part association between an IRPAgent and a PM IRP should be modeled as composition (strong), not weak, aggregation.  

· Relative to the relationship between PMIRP and MeasurementJob

It is asserted that:

1. A Measurement job is maintained by, and contained within, an single instance of a PMIRP[Agent].

2. If the PMIRP[Agent] is disposed of, suffers a catastrophic failure, or is otherwise lost, any contained MeasurementJobs suffer a similar fate.

Recommendation 3: The generic association between PMIRP and MeasurementJob should be modeled as composition (strong aggregation) and not as a generic association.

3 PM IRP Information Model as Proposed within S5-038006 [5]
This section of the contribution presents comments on the proposed information model provided by Orange France to SA-5 #32bis, January 2003 in contribution S5-038006.  The proposed information model is depicted in the following figure.
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Figure 2:  S5-038006 Proposed PM Information Model

As stated by the Orange France delegate (Baptiste Caroz) during the joint sessions between SWG-C and SWG-D at 3GPP SA-5 #32bis, one of the primary motivations behind the contribution was to align the information model for the PM IRP with the paradigms and patterns within the information models for the IRPs that were developed during past releases.   It is asserted that the model in proposed in Figure 2 does not achieve the stated goal of alignment.  Anecdotally, application of the recommendations made within preceding sections of this contribution would seem to produce better, but not complete alignment. Further suggestions for improvement are made in remainder of this document. The following figure depicts the information model for the Alarm IRP  [6]
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Figure 3:  Alarm IRP Information Model

Applying the preceding recommendations
, and reducing the Alarm IRP information model to a pattern model provides for an easier understanding of the structure of lists of First-Class entities within an IRP Information Model. 
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Figure 4:  “Pattern Model” for Lists of First-Class Entities within an IRP Information Model

Forward engineering this “pattern model” to create an instantiation for the proposed PM IRP produces the following UML model fragment.
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Figure 5:  Proposal for PM IRP Information Model (Measurement)

For the sake of completeness, a similar modeling covering the thresholding aspect of performance management is presented.
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Figure 6 Proposal for PM IRP Information Model (Thresholding)

In order to show the symmetry in the proposed definition of the static structure of measurement and thresholding, a single combined diagram is provided.
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Figure 7 Proposal for PM IRP Information Model (combined)

For sake of completeness a proposal for a more correct version of the Alarm IRP information model is included.
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Figure 8:  Proposed modification, Alarm IRP Information Model
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