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This document presents definitions for visibility qualifiers for use within UML static structure diagrams related to the definition and implementation of 3GPP SA-5 Integration Reference Points.  There are four visibility qualifiers proposed

1. public

2. protected

3. private

4. agent-internal

1 Background material

1.1 Visibility Qualifiers in UML

Visibility qualifiers (also called access privilege qualifiers) are used to restrict the access to elements within a UML model.  Visibility qualifiers are commonly applied to associations, attributes, operations, and packages. 

The Unified Modeling Language [1] defines four fundamental visibility qualifiers

1. public

2. protected

3. private

4. package

Within the UML metamodel these values are defined by the «enumeration» VisibilityKind, contained within the Foundation::Core::Datatypes package.  Clause 2.7.2.29 of [1] provides the following definitions for the values of the VisibilityKind enumeration.

public
other elements may see and use the target element
protected
[the source element and] descendants of the source element may see and use the target element
private
only the source element may see and use the target element

package
[the source element and] elements declared in the same package [as the source element] may see and use the target element

Within the UML, packages serve as a mechanism to group model elements.  Section 2.14..2.4 of [1] provides the following definition/description of package:

A package is a grouping of model elements.

In the metamodel Package is a subclass of Namespace and GeneralizableElement. A Package contains ModelElements like Packages, Classifiers, and Associations. A Package may also contain Constraints and Dependencies between ModelElements of the Package.

Each ModelElement of a Package has a visibility relative to the Package stating if the ModelElement is available to ModelElements in other Packages with a Permission («access» or «import») or Generalization relationship to the Package. An «access» or «import» Permission from one Package to another allows public ModelElements in the target Package to be referenced by ModelElements in the source Package. They differ

in that all public ModelElements in imported Packages are added to the Namespace within the importing Package, whereas the Namespace within an accessing Package is not affected at all. The ModelElements available in a Package are those in the contents of the Namespace within the Package, which consists of owned and imported 

ModelElements, together with public ModelElements in accessed Packages.

2 Contribution

From the perspective of standardization, there are aspects of an information or service model that are necessary to correctly model internals of the standard in question, yet are not visible externally, that is, across the interface being standardized.  

From the perspective of 3GPP, the logical unit of organization is the IRPAgent.  IRPAgent instances support the various interfaces, network resource model, and data definition integration reference points that compose the suite of 3GPP SA-5 Interface-N definition.  When modeling aspects of a 3GPP compliant management system, the IRPAgent represents the unit of deployment, or the component.  As such the internals of a 3GPP interface,  NRM, or data definition IRP are said to be agent-internals.  

Finally it is important to note that a release 5 or later IRP Agent may contain (or support) more than one IRP (specifically, may contain  zero or more GenericIRPs or subclasses thereof) [3].

As such the following proposal is made.

(1) 3GPP SA-5 UML models shall not make use of the UML defined VisibilityKind enumeration, nor shall they make use of any of the values defined therein.

(2) 3GPP SA-5 UML models pertaining to the modeling of integration reference points shall make use of the 3GPPVisibilityKind enumeration that is defined as an extension to the UML Metamodel, specifically to replace the UML defined VisibilityKind enumeration.

The 3GPPVisibilityKind enumeration is defined as follows
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Figure 1: 3GPPVisibilityKind datatype

The legal values of the 3GPPVisibilityKind enumeration are public, protected, private, and agent-internal. The semantics of each of these values is delineated in the following table.

	value
	notation
	semantics

	public
	+
	The target element is visible to all other elements within a given IRPAgent and to all IRPManagers that are connected to the given IRPAgent (visibility across Itf-N)

	protected
	#
	The target element is visible to the source element and elements derived from the source element that are contained within a given IRPAgent instance

	private
	-
	The target element is visible only to the source element

	agent-internal
	%
	The target element is visible to any element that is contained within the given IRPAgent that contains the source element


Table 1: Semantics for the legal values of  the 3GPPVisibilityKind enumeration.
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