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1 Reason for Contribution

Following on-going discussions of OMA-ARC-2005-0091R06-functional_factorization_OSE, it was asked on the ARCH mailing list to define the notion of layer, criteria for a layer etc…
2 Summary of Contribution

The contribution proposes to address such a request step by step to agree first on:

1)
The definition of layer

2)
The criteria for being or not being a layer

3)
How to position a layer 
3 Detailed Proposal

3.1 Preamble
Layering is a basic design pattern, defined in general by the steps that it takes to design. Examples of such recommendations include: 

· Separate the components / functions of a solution into layers. The components in each layer should be cohesive and at roughly the same level of abstraction. Each layer should be loosely coupled to the layers underneath. 

Or,

· Start at the lowest level of abstraction - call it Layer 1. This is the base of a system. Work your way up the abstraction ladder by putting Layer J on top of Layer J-1 until you reach the top level of functionality - call it Layer N.

However, neither of these sets of steps provides a definition of layer.

3.2 Typical definition of layer

In telecommunications networks and open systems architecture, a layer is defined as a group of related functions that are performed in a given level in a hierarchy of groups of related functions. 

· Note: In specifying the functions for a given layer, the assumption is made that the specified functions for the layers below are performed by the layer below, except for the lowest layer.

· A function can interact with functionality from any lower layer but good design limits to interaction with components from the layer immediately below.

· Interaction across layers may be bottom-up or top down.

3.3 Issues with such definition of layer

The definition of layer does not provide criteria for grouping functions into one layer, other than being related. The choice of layer turns out to be based on "good design principles".

3.4 Separation of concerns
Design patterns have identified “separation of concerns” as a common design practice to resolve design solutions to complex problems. The separation of concerns principle, which can be actually considered one of the key principles in software engineering, states that a given problem involves different kinds of concerns, which should be identified and separated to cope with complexity, and to achieve the required engineering quality factors such as robustness, adaptability, maintainability, and reusability. The principle can be applied in various ways and several authors have formalized the principle. 

Bottom line is that concerns should be relevant to the problem at stake to ensures that the right solution is searched for the right problem while reducing unnecessary complexity. 

3.5 Proposed definition, criteria and positioning
In OMA-ARC-2005-0091R06-functional_factorization_OSE (see also OMA-ARC-2005-0091R03Appendix), we have proposed that a layer be defined as above with as criteria for being “related” that they separate and address a concern for the other layers. Of course all the other aspects of the definition of layer provided earlier remain valid.

So:

Layer: A layer is a group of functions that are performed in a given level in a hierarchy of groups of related functions (other layers) so that:

· Each layer separates a relevant concern from the other layers (and therefore for all elements in other layers).

· All elements in a layer rely / use the same functionality provided by the layers below.

Criteria for being a layer:
· Separate a concern from all the other layers

· Across all entities in other layers

· Relevance: the concern is relevant

· There are requirements / design objectives that justify identifying and separating such a concern

· All entities / functions in a layer act / relate similarly with / to all entities / functions in other layers, e.g.:

· By supporting the entities / functions of layer above

· By separating the same concern for all entities / functions in other layers

Position of a layer: A layer’s position is uniquely defined by the concerns that it separates, the functions that it relies on (layers below) and the functions that it provides (layers above).
3.6 Validation of the proposed definition

This definition is consistent with the most famous layered architecture met so far. For example:

· ISO OSI, where each layer (application, presentation, session, transport, network, data link, physical) is responsible for addressing different communication concerns.

· Machine layering for programming language (applications, high level programming languages, assembly, machine code, Micro-code, physical/HW) 

· Layered applications (Presentation, business logic, data)

· Service Oriented Modeling (Presentation, Business process choreography, services, enterprise components, operational systems)

· XForms layering and separation of concerns (see W3C XForms recommendations)

· Web and web service architectures

· MVC (Model View Controller) 

· Etc..

3.7 Additional notes
· In all cases, a layer relies on layers below to “exist”; consistent with the definition of layer. This is also the case for the layers proposed in OMA-ARC-2005-0091R06-functional_factorization_OSE.

· (Virtual) communications within a layer, between elements in that layer takes place only between layers that include functions of data exchange

· Example where communication takes place:

· ISO/OSI layer

· I0 +P (exposed interfaces – above business logic) layers in OMA-ARC-2005-0091R06-functional_factorization_OSE

· Examples where no communication takes place:

· Presentation layer in layered application model

· Assembly layer

4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendations
We recommend agreement on the definition, criteria for being a layer and notion of positioning proposed in section 3.5. This should then be the starting point for additional discussions.
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