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Liaison Notification

Date	23 November 2015
Subject	Information – Progress toward SDN architecture issue 1.1
To	3GPPLiaison@etsi.org 
CC	Erik Guttman (erik.guttman@gmail.com)
	Frank Mademann (frank.mademann@huawei.com)
	Stephen Hayes, stephen.hayes@ericsson.com 
	Andy Malis (ONF Services Area Director) andrew.malis@huawei.com
Reply to	Liaisons@opennetworking.org
From	Dave Hood (Architecture and Framework WG Chair) dave.hood@ericsson.com 

Dear Colleagues,

We have recently become aware that 3GPP is about to start an architecture study related to the control/management of 5G. We are currently developing issue 1.1 of the ONF SDN architecture. The content is reasonably mature, but it requires some refinement and review before initiation of the approval process and eventual publication, which is currently expected by the end of Q1 2016.

The current ONF SDN architecture (v1.0) is available at https://www.opennetworking.org/images/stories/downloads/sdn-resources/technical-reports/TR_SDN_ARCH_1.0_06062014.pdf. We attach the current draft of v1.1, with the understanding that this is work in progress. We encourage you to consider the concepts and relationships in the draft architecture, and will be pleased to receive any feedback that you may consider to be appropriate. We will update you with progress on the development and release of the SDN architecture 1.1.
[bookmark: _GoBack]
Sincerely,
Dave Hood
Chair Architecture and Framework WG

Attachment: SDN architecture 1.1 draft
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[bookmark: _GoBack]Development and use of the ONF Common Information Model

Overview

Figure 1 below provides an overview of the ONF common information model (IM) and how the purpose specific IM views and data schema[footnoteRef:1] are related to it. The term Data Schema (DS) in this document is used in the context of a either; a specific protocol that is used to implement a purpose specific interface or; a programing language that is used to invoke a purpose specific API. Guidelines for the use of UML in the Common IM, pruning and refactoring the common IM to provide a purpose specific view, and ultimately mapping to a data schema will also be provided. [1:  The term data schema is used instead of data model since the term data model is also used in a wider context] 
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Figure 1

Common Information Model

An information model describes the things in a domain in terms of objects, their properties (represented as attributes), and their relationships. The common information model should include the objects, attributes, relationships, etc. that are necessary to describe the domain for the applications being developed.

It will be necessary to continually expand and refine the common model over time as new forwarding technologies, capabilities and applications are encompassed and new insights are gained. 

To allow these extensions to be made in a seamless manner, the common information model will be structured into a number of model fragments[footnoteRef:2]. This modelling process is intended to allow these extensions to be developed with as much independence as possible. [2:  The Papyrus UML modelling tool supports the use of fragments (sub-models)] 


Core model: 

It is expected that the artefacts in the core model fragment will be used by multiple WGs. The core model fragment will be constructed as a set of modules each addressing a specific topic to allow for easier navigation. The Architecture and Framework WG will be responsible for maintaining the core model fragment.

As a result of advancements in the industry it may be recognised that some parts of the core model fragment may need to be augmented or changed. The core modeling team will ensure that any such areas are clearly identified using lifecycle stereotypes. The older model forms will be maintained to ensure ongoing compatibility and to ease migration.

Forwarding Technology or application specific modelling activities: 

It is expected that the forwarding technology or application specific working groups will develop the appropriate fragments which contain objects, attributes and associations that relate solely to their area of expertise. In some cases an application or forwarding technology addition will also require enhancement of the core model fragment. The A&F WG should work with the forwarding technology/application WGs to ensure that, where appropriate, the extensions can be reused by other groups and that work is not inadvertently duplicated in multiple WGs. Enhancements of this sort may need to be carried out by a core modeling team supported by the modeling teams developing the forwarding technology or application specific model fragments[footnoteRef:3]. [3:  The core modelling team will often need to identify such cases and ensure that they work with the forwarding technology or application specific teams, as appropriate.] 


In some cases a model fragment initially considered to be purely for a single forwarding technology or application may be subsequently recognised as common across several WGs and hence there will be a need to migrate this to the core model fragment.

To assure coherency, any entities, attributes or associations that might be identified during the development of forwarding technology or application specific views should be included in the appropriate fragment of the common information model. Only those properties that relate to the specific encoding or style of interaction of an interface may be added outside the common information model.

Common Information Model view for a specific purpose

A purpose specific information model view is a subset of the common information model and should be expressed in UML. These views should be developed by the relevant application WG, forwarding technology WG or Interface specific WG. 

A purpose specific information model view will typically be much smaller than the entire common information model. If additional entities, attributes or associations are identified while establishing a specific view, these should be added to the appropriate fragment of the common information model so that they are available for future use.

To provide maximum reuse a purpose specific view should be developed in two steps:

a)	Prune and refactor to provide a model of the network to be managed (network specific IM)

b)	Define the access rights for the various groups of users that will manage that network

Pruning and refactoring provides a purpose specific IM that represents the full capabilities of the network of interest. The definition of access rights provides the ability to limit the actions that can be taken by the various user groups that will use the IM. For example a user group responsible for network configuration could be provided full read/write access and the ability to create or delete object instances; while a user group responsible for inventory may be allowed read access (i.e. can see the network but cannot make changes).

a) Pruning and refactoring

Pruning i.e. remove the objects/packages/attributes that are not require:

· Select the required object classes from the common IM

· All mandatory (non-optional) attributes and packages must be included

· Select the required conditional packages and optional attributes

· Where appropriate conditional packages and optional attributes may be declared mandatory

· Remove any optional associations that are not required

Refactoring i.e. reduce association flexibility:

· Reducing multiplicity (for example from [1..*] to [1])

· When this results in a composition association of multiplicity [1] between a subordinate and superior object class, they should be combined into a single object class by pulling the attributes of the subordinate class into the superior class

· Where possible reducing the depth of the inheritance (e.g. by combining object classes)

· Add reverse navigation (if useful for the client).

· The common IM only supports navigation from a subordinate object class to a superior object class. This allows new subordinate object classes to be added without any impact on the superior object class. In a network specific implementation it is frequently useful to be able to navigate the relationship between superior and subordinate object classes in both directions.

· Constraining attribute definitions

· Reducing legal value ranges

· Defining which (if any) attributes should be read only (for all users)

b) Definition of access rights:

If only one group will use the network specific IM then this step is not required. If more than one group will use the network specific IM this optional step provides a profile for each user group to:

· Convert some attributes defined as read/write in the network specific IM to read only

· Remove the right to create/delete some or all object classes

Data schema

A Data Schema (DS) is developed in the context of either; a specific protocol that is used to implement a purpose specific interface or; a programing language that is used to invoke a purpose specific API. Data schema should be developed by the relevant application WG, forwarding technology WG or interface specific WG. The data schema (DS) is constructed by mapping of the purpose specific information model view and adding the interface protocol specific operations and notifications. The operations should include data structures taken directly from the purpose specific information model view with no further adjustment. 

The development of the DS should consider the following:

· The operations should act on the information in a way consistent with the modeled object lifecycle interdependency rules. (Note: these need to be added to the core model)

· Lifecycle dependencies to ensure sensible interface operation structuring and interface flow rules

· Use transaction approach style of interface to account for lifecycle dependencies of the model

· The operations should abide by the attribute properties

· Read only attributes should not be included in data related to creation of an object (e.g. not in createData) or in specification of a desired object structure outcome 

· Use of ranges, etc. to allow “effort” statement, optionality and negotiation to be supported by the interface

Common model team

The ONF wide common information model will be developed and maintained by a sub-team of the Architecture and Framework Working Group. It is expected that each of the other ONF Working Groups that will use (and contribute to) the common information model will provide a representative to ensure that the work of the IM sub team meets the needs of their WG.

The IM sub-team will develop and maintain the core model and maintain the library of all of the model fragments (need more detail on how we will archive/maintain the models). They will provide guidance (when requested) to the other IM teams that are generating the application/forwarding technology specific fragments of the common IM or developing a purpose specific view of the common IM.
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