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1
Decision/action requested

Agree to develop more detailed requirements for sub classing
2
References

[1]
S5-056335 contribution to SA5 42 bis

[2] 
TS 32.150

[3]
OMG Unified Modeling Language Specification version 1.5 Mach 2003

[4]
TS 32.300 Name convention for Managed Objects

3
Rationale
To address the comments from SA5 #42 bis:-
· Need to present examples for all the bullet points. 

· Clarify if the rules allow for change in containment rules in the parent as well as the child. 

· The IS needs to change first and then the rules on a SS basis need to be defined. So there should be a discussion on the rules to be included at an IS level first. 

· How does this proposal impact Backward Compatibility? Please clarify.

· Make a mention that this proposal applies to VS extensions for sub classing only and not to VSDs.

There needs to be a clear understanding that ‘subclassing’ is not being redefined here. Sub-classing is a concept already defined in object modelling concepts. The aim here is to show how it is used / implemented within 3GPP. 
4
Detailed proposal

Comments from the previous meeting suggest that the IS needs should be addressed first.

This contribution provides an overview of subclassing and provides proposal for the IS.

It should be remembered that this has an aim of achieving vendor extensions using sub classing.

4.1 What is sub classing

Sub classing is  a technique which allows extension to an existing class to be made.

Using this technique it is possible to capture common (more abstract) data elements and behaviour in an abstract class, and then develop a more specific derivative, where all of the properties of the abstract class are included.

Hence consistency is assured by inheritance from the base (more abstract class)

Examples occur in Zoological Taxonomy, Health systems, Auto manufacturing and Management of  Mobile Telecommunications systems.

A class which has been specialized may be referred to as a super class. The specialized class may be referred to as a Sub class.

Sub classing ensures that a sub class will have all of the attributes, relationships, and behaviour of the super class without change.

This is a technique useful to ensure consistency, by taking an existing class, along with all of the class's properties (attributes, operations and behaviour), and copying these via inheritance to a new class which adds behaviour and attributes to create a specialized sub class. 

4.2 What is it used for

One way in which 3GPP may use this is to allow a vendor to create the  vendor's own specialization of an exiting class.

The vendor extension is a class derived from an existing 3GPP class, hence all of the standard 3GPP behaviour is included by  inheritance.

i.e.  all of the parent classes attributes, behaviour, relationships and notifications are included into the sub-class.

For example take a GGSN in the Core network NRM and arbitrarily one of the IOCs, as copied form 32.632 below.

e.g. a 6.3.10
GgsnFunction
6.3.10.1
Definitions

This IOC represents GGSN functionality. For more information about the GGSN, see 3GPP TS 23.002 [15].

6.3.10.2
Attributes

Table 6.3.10.1: Attributes of GgsnFunction
	Attribute name
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	ggsnFunctionId
	+
	M
	M
	-

	userLabel
	+
	M
	M
	M

	proceduralStatus (Note)
	%
	O
	-
	-

	Note:
This proceduralStatus is not settable or readable via any Interface IRP except conveyed by notifyStateChange notifications.


An illustrative class diagram is provided below
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The relationship between managedElement, and GgsnFunction is also derived into the new LuGgsnFunction.

The multiplicity constraints are the same as those from the inherited class.

A more formal definition of inheritance is provide in the OMG Unified Modeling Language

Specification [3] section 2.5.4.4

5. Method considerations

5.1
Information service considerations

SA5's IRPs are divided across several specifications. The relationships between specifications are represented by the imports table at the head of the Information service. However the IS does not include all attribute definitions which are present by inheritance from the super class.

The class diagram above shows an example from existing 32.632 NRMs where inheritance is used to create specialized  classes whch inherit from sub classes specified in different TSs.

 
SA5 should consider showing  all aspects which are inherited from the parent class, as this is important when it comes to proving and checking that a solution set fulfills the information service definition. This should help reduce inconsistencies between solution sets and the Information service specifications.

To achieve this it would be relatively easy to add a column to the IS attribute definitions to identify where an attribute and / or operation is inherited from. This is shown below. Inherited attributes are shaded blue.

	Attribute name
	Inherited from
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	objectClass
	Top:32.622
	
	
	
	

	objectInstance
	Top:32.622
	
	
	
	

	userLabel
	managedFunction:32.622
	+
	M
	M
	M

	ggsnFunctionId
	
	+
	M
	M
	-

	proceduralStatus (Note)
	
	%
	O
	-
	-

	Note:
This proceduralStatus is not settable or readable via any Interface IRP except conveyed by notifyStateChange notifications.


5.2 Object Naming

The information service depicts naming relationships with the stereo type <<names>> which in conjunction with the naming rues in TS 32.300 defines how managed objects names are constructed.

At the current time there is no provision  in TS 32.300 for naming the instances of a subclasse.

This proposal is to permit TS 32.300 to support sub classing by adding the following name  convention.

Where an existing 3GPP class is specialized, the instances of the child class shall be identified using the following conventions.

The existing naming hierarchy (following the NRM <Names> stereo type) will be used, down to the subclassed node.

The subclassed entity will follow the pattern of 





<childClassName><period><parentClassName>=<instanceValue>

e.g. 


subnetwork=3, subnetwork=12,managedElement=231, LuGgsnFunction.GgsnFunction= 4

There can be no name clashes between instances of a subClass and instances of any 3GPP class.
Alternative DN structure to identify subclassed instances
Proposed to  change the name format to 

<ParentClassName><separator><childClassName>

Due to language we also suggest changing the separator from period "." to an underscore "_"

e.g. 


subnetwork=3, subnetwork=12,managedElement=231,GgsnFunction_LuGgsnFunction.= 4

5.3 Notifications

The additional sub classed entities may add new notifications which are not defined in TS 32.111-x.

The IRPManager will be able to understand any notification conformant to the notification and alarm IRPs from the sub classed instance.

The name convention in 5.2 will permit the IRPManager to understand  which type of NE the subclassed NE is.

Where the situation occurs that a sub classed instance sends alarm information which is not compliant to those defined in TS 32.11-2, the IRPManager has an obligation not to fail. However it is not required to be able to make any sense of

non 3GPP notifications from a sub classed instance.

An IRPManager is expected to be able to store non 3GPP alarm information in its alarm list such that a Human user is able to view and make some sense of the notifications.

It is anticipated that the additional information fields will be used to support human interpretation in a  3rd party integration scenario.

5.3 Rules for sub classing

1.
Any existing 3GPP class may be sub classed

2.
A sub class may only inherit from a single super class. Multiple inheritance is not supported.
3.
The superClass is not amended or changed in any way by subclassing.
4.
The sub class inherits all attributes form the superClass.

5.
The sub class inherits all operations from the superClass
6.
The sub class inherits all relationships from the superClass
7.
A sub class inherits all the attribute and interface definitions from the superClass 

i.e.
Attribute legal values,


Mandatory / Optional qualification,


conditional behaviour


operations



Mandatory / optional qualification of operations. 


Operation behaviour and conditions
i.e. The sub class provides a superset of the superClass's attributes operations and relationships
without any reduction of the superClass definition.

8. A sub class may add attributes with associated qualifiers and behaviour as necessary.
9.
A subClass may extend a vsDataContainer attribute.
9.
The sub class may add additional operations with qualifiers and behaviour conditions as

necessary
9. The sub class may add additional relationships to existing 3GPP object classes and sub classes.
11.
A subClass may in turn be SubClassed. The DN of the class being subClassed will always be the starting point to name instances of subsequent subClasses.
12. An IRPManager, when receiving data about a subClass instance may ignore all attributes and notifications which are due to the subClass extension, and which are not present in the superClass.
The IRPManager may treat the object as if it was an instance of the superClass.
XML Requirements for handling subclassing

When a sub class has been made, it is expected that the vendor making the extension needs to be able to provision data using bulk CM. However in order to do this SA5 needs to provide  some rules controlling the handling and usage of attributes present in instances of the sub classed entity.

1. The XML Configuration File will need to treat attributes from sub classed object classes in the same way as attributes from the original object class


2. Containment rules, contained rules and attributes will carry through to the subclassed objects


3. Subclassed object classes may add additional containment rules


4. Subclassed object classes may add additional contained rules


5. Subclassed object classes may add additional attributes


6. All pre-defined object classes may be subclassed


7. It needs to be possible to contain classes that have multiple containment possibilities


8. Abstract object classes need to be supported, though not allowed in XML Configuration Files


9. Attributes only can appear once in the XML Configuration Files per object instance
10. The XML file format needs to support inheritance
