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1
Decision/action requested

Agree a basic set of rules for sub classing extension rules

Agree applicablility back to Rel-4, Rel-5, and Rel-6
2
References

Previous Contributions

[1]

S5-056635  Lu Vendor extension by Sub classing Rules.doc

[2]

S5-056636 Lu Vendor extension by sub classing outline of proposed doc changes

3
Rationale

This topic was discussed at SA5 meeting #44.

This contribution presents the rules which were verbally agreed and presents them for inclusion in authoring/template documents by formalizing the agreements made in WT55 at SA5 #44.

4
Detailed proposal

4.1 
Overview

4.1.1
Definitions

Sub-Class

This is a class resulting from the process of sub classing

Super Class
This is the original class which does not change. It is the subject of subclassing.

Specialized Class
This is another term for the sub-class

Subclassing
The process of taking a super class. Adding additional things to it to create a specialized version which has additional properties compared with the super class.

4.1.2
What is Subclassing

Subclassing is a technique which makes a more specialized version of an existing class, e.g. by adding more attributes to make the class fulfil a more specific purpose.

It is a technique useful to ensure a consistent set of behaviours or attributes are present in all the sub classed derivations.

The common properties are placed in the super class, and sub classes  which are derived from the super class inherit these common properties.

For example, 3GPP TSs already use the principal to an extent which can be seen  in the use of the object class "managedFunction". This is where  "managedFunction" is used to create more specific NRM classes  e.g. to define "cscfFuntion" etc. This can be seen in figures 6.2.2.2 and 6.2.2.3 in the core network NRM in TS 32.632.

The specialization here though is special in that managed function is an abstract class, i.e. a class which is never instantiated but has been defined for inheritance purposes.

4.2 What elements are involved.

All NRMs consist of 3 parts.

· A requirement specification

· An information service

· Solution sets

4.2.1
Requirements Specification Impact

Sub classing will have no impact on the requirements specification.

4.2.2 Information Service Impact

3GPP will allow the information service to specify a sub class.

In order to reduce documentation maintenance  to remove the burden, all inherited properties of a super class will need that the specification reader will inspect the super class's specification to understand the base properties.

i.e. nothing will be re specified in the sub class, other than a statement that it is inherited from a particular super class.

Note that all properties of the super class are to be assumed to be inherited into the sub class.

Sub classing cannot work if any modifications to this rule are attempted. If the properties of a super class change, it is no longer a super class, but a different class.

This is a fundamental axiom of sub classing. The properties of the super class cannot be changed in any way.

Information service Documentation notation

The super class to subclass is depicted using the UML generalisation symbol.

This is described in  clause 5.1 – basic modelling elements of TS 32.151.
This may also be seen in subclause 3.50 of OMG: "Unified Modelling Language Specification, Version 1.51". http://www.omg.org/technology/documents/formal/uml.htm .

4.2.2.1 Allowed sub class additions by 3GPP

· Information service Class definition

· The class is to be specified using the familiar tabular definition form for the class, its attributes and also the notifications the class may emit.

· The table will show clearly which super class this sub class is inherited from.

· Only new attributes are shown in the table.

· Only new notifications will be shown i a notifications table. All of the super class notifications are assumed, and must be supported – but will not be re specified.

· Attributes

· New attributes may be added 

· New state attributes may be added

· Notifications

· New instances of the sub class may emit Object create notifications.

· Sub class instances may emit Object delete notifications.

· Instances of a sub class may include in notifications any of the inherited, or new attributes (added to the sub class) as monitored attributes

· Operations

· operations may not be added to sub classes of an NRM

· Operations may be added to an interface IRP.

· Naming

· NRM information service specifications identify a  sub class  by the hollow arrow UML generalization symbol.
The name of the sub class takes the name of the superClass, and adds a separator.
For the information service this separator shall be an underscore ("_") followed by the subclass name.

· Entry Point

There are no changes expected for the entry point for 3GPP sub classing as the IRP will be in a specific TS version

· The operation getNRMIRPVersion (M) does not require modification t support sub classing as 3GPP extensions will be supported within an authorised 3GPP  NRM version.
4.3
Vendor Specific NRM  Extensions by Sub classing.

The same technique of sub classing may be used by a vendor to extend a 3GPP NRM.

In this situation there is no formalized information service which need to be documented as the extension is vendor specific.

4.3.1 IRPManager Impact

The IRP manager must be capable of receiving notifications from any class which has  been specialized.

An IRP manager may not be able to make full sense of a notification, but should be able to process standard 3GPP alarms (probable causes) and relate it to the superclass, even though the notifications will be from a sub class instance.

i.e. the manager has a duty not to fail, or report exceptions due to not understanding the sub-class. 

4.3.2 Permitted vendor NRM sub-classing extensions

· It is acceptable for any 3GPP class to be sub classed by a vendor.

· The vendor specific sub class will be a clone of the super class, having all of the super class's properties and behaviours without change.

· The sub class name comprise a prefix which is either the vendors stock market designation, or the vendors name in an abbreviated form, followed by an underscore, and the superclass name.

· No restriction is being placed on the number of subclasses which may be derived from a super class.

· The sub class may support polymorphic behaviour. A superclass operation is adapted to be more specific in the sub class. 
· Additional attributes may be added to the sub class

· The sub classed instance is identified by using the superclass's naming hierarchy, with technology specific sub class separator, and sub class instance value.

· The separator for CORBA solution sets is to be a "_"

· The CMIP separator will be a "-"

· The subject of sub classing related to XML technology is for further study.

5
Sub classing Example

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

TS 32.632 clause:-   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 3GPP defined GgsnFunction from TS 32.632  is derived to create a new specialized class LuGgsnFunction.

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

5.1
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 subclass.

Where an existing 3GPP class is sub classed 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 





<parentClassName><separator><childClassName>=<instanceValue>

for example


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

Noting that the separator between the super and subclass identifier will be different in different solution sets.

6
 Summary of rules for NRM 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.

10.
The sub class may add additional operations with qualifiers and behaviour conditions as

necessary

11.
The sub class may add additional relationships to existing 3GPP object classes and sub classes.

12. 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.

13. 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.

Discussion to re check & document constraints/objections to subclassing interface IRP classes.

6.1
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.
a) 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

b) Containment rules, contained rules and attributes will carry through to the subclassed objects
c) Subclassed object classes may add additional containment rules

d) Subclassed object classes may add additional contained rules

e) Subclassed object classes may add additional attributes

f) All pre-defined object classes may be subclassed

g) It needs to be possible to contain classes that have multiple containment possibilities

h) Abstract object classes need to be supported, though not allowed in XML Configuration Files

i) Attributes only can appear once in the XML Configuration Files per object instance
j) 10. The XML file format needs to support inheritance
6.2
next steps

It is proposed that amendments are needed to:-


TS 32.300 – object naming sub classing definition to be added.


TS 32.150 – IRP concept and definitions to capture a description of the sub classing technique.


TS 32.151 – IS template to add rules for sub classing.


TS 32.152 – UML reppertoire – no modification necessary.

All 3GPP NRMs need checking ad as ncessary re word statements simlar to
that in TS. 32.632  clause 4.2 
"given that rules for vendor specific extensions remain to be fully specified ........"
_1204444605.vsd

