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1. Scope

One of the specification types created by Open Mobile Alliance (OMA) is the Architecture Document (AD). Although the OMA Organization and Processes document [OMA-PROC] prescribes the contents of an AD, [OMA-PROC] provides only the absolute minimal amount of information an AD must contain. For example, [OMA-PROC] only mandates the following contents for an AD:

· The functional elements in the enabler architecture

· Interfaces exposed by functional elements (where appropriate APIs, transport protocols, etc. may be identified)
To facilitate consistency in the structure and content of architecture documents, OMA provides a template for ADs (see [TEMPLATES]). Although the template includes some information about how to use the template, it does not provide detailed instructions, guidelines, or best practices for completing the template. Furthermore, the template does not answer many of the users’ frequently asked questions about the template and its usage.

This document provides supplemental information that should be useful to those using the AD template or maintaining an architecture document. Among the information in this document are: recommendations and guidelines for architecture documents, answers to frequently asked questions, etc.

The Architecture Working Group expects this document to be a living document in that it will continue to evolve through time as new architecture documents are created and new lessons are learned.

2. References

	[ARCH-PRINC]
	“OMA Architecture Principles”, Open Mobile Alliance™, OMA-ArchitecturePrincipes-V1_2,
URL: http://www.openmobilealliance.org

	[ARCH-REVIEW]
	“OMA Architecture Review Process”, Open Mobile Alliance™, OMA-ARCHReviewProcess-V1_1,
URL: http://www.openmobilealliance.org

	[AWWW]
	“Architecture of the World Wide Web”, World Wide Web Consortium (W3C),
URL: http://www.w3.org/TR/webarch/

	[CONS-REV]
	“OMA Consistency Review Procedures”, Open Mobile Alliance™, available for members on the OMA portal,
URL: http://www.openmobilealliance.org/ftp/rel/gen_info/consistency.shtml

	[DOC-SOFT]
	“Documenting Software Architecture”, SEI Series in Software Engineering, Clements et al. Addison-Wesley publisher, 2002.

	[EVAL-SOFT]
	“Evaluating Software Architectures: Methods and Case Studies”, SEI Series in Software Engineering, Clements et al., Addison-Wesley publisher, 2002.

	[FIELDING]
	“Architectural Styles and the Design of Network-based Software Architectures”; Roy Thomas Fielding. Doctoral dissertation, University of California, Irvine, 2000.
URL: http://www.ics.uci.edu/~fielding/pubs/dissertation/abstract.htm

	[IANA-XML]
	“IANA’s IETF XML Registry”, Internet Assigned Number Authority,
URL: http://www.iana.org/assignments/xml-registry-index.html

	[IEEE-1471]
	“IEEE Recommended Practice for Architectural Description of Software-Intensive Systems”, IEEE Std 1471-2000,
URL: http://www.ieee.org/

	[MSC]
	“Message Sequence Charts”, ETSI,
URL: http://portal.etsi.org/mbs/Languages/MSC/MSC.asp

	[OMA-DICT]
	“OMA Dictionary”, Open Mobile Alliance™, OMA-Dictionary-V2_6,
URL: http://www.openmobilealliance.org/

	[OMA-PROC]
	“OMA Organization and Process”, Open Mobile Alliance™, OMA-Process-V1_4,
URL: http://www.openmobilealliance.org/

	[OMA-REL]
	“OMA Release Program and Specifications”, Open Mobile Alliance™,
URL: http://www.openmobilealliance.org/release_program/

	[OMANA]
	“OMA Naming Authority”, Open Mobile Alliance™,
URL: http://www.openmobilealliance.org/tech/omna/

	[OMG]
	“Object Management Group”,
URL: http://www.omg.org/

	[OSE]
	“OMA Service Environment”, Open Mobile Alliance™, OMA-Service-Environment-V1_0,
URL: http://www.openmobilealliance.org

	[RFC2360]
	“Guide for Internet Standards Writers”, IETF,
URL: http://www.ietf.org/rfc/rfc2360.txt

	[SCHEMA-BP]
	“XML Schema: Best Practices”,
URL: http://www.xfront.com/BestPracticesHomepage.html

	[SCHEMA-VAL]
	“Validator for XML Schema”, World Wide Web Consortium,
URL: http://www.w3.org/2001/03/webdata/xsv

	[STAGE-2]
	“The Staged Approach”, ETSI,
URL: http://portal.etsi.org/mbs/protocolStandards/stagedApproach.asp

	[TEMPLATES]
	“OMA Template Repository”, Open Mobile Alliance™, available for members on the OMA portal,
URL: http://member.openmobilealliance.org/ftp/ops/gen_info/templates.shtml

	[WORK-PROG]
	“OMA Work Program”, Open Mobile Alliance™, available for members on the OMA portal,
URL: http://member.openmobilealliance.org/ftp/rel/info/OMAWP/Current/menu.htm

	[XML-SCHEMA]
	“XML Schema Part 1: Structures”, World Wide Web Consortium,
URL: http://www.w3.org/TR/xmlschema-1/


3. Terminology and Conventions

3.1 Conventions

This is an informative document, which is not intended to provide testable requirements to implementations.

3.2 Definitions

	Enabler
	Use definition from [OMA-DICT]

	Enabler Architecture
	The structure or structures of an enabler’s system which comprise the architectural components, the externally visibility properties of the components and the relationships among the components.

	Interface
	Use definition from [OMA-DICT]

	Reference Point
	Use definition from [OMA-DICT]


3.3 Abbreviations

	3GPP
	Third Generation Partnership Project

	AD
	Architecture Document

	ADRR
	Architecture Document Review Report

	AVP
	Attribute Value Pair

	FAQ
	Frequently Asked Question

	IANA
	Internet Assigned Numbers Authority

	IDL
	Interface Definition Language

	ITU
	International Telecommunications Union

	OMA
	Open Mobile Alliance

	OMG
	Object Management Group

	OMNA
	Open Mobile Naming Authority

	RD
	Requirements Document

	SOA
	Service Oriented Architecture

	UML
	Unified Modelling Language

	WG
	Working Group

	XML
	Extensible Markup Language


4. Introduction

Creating a software architecture is part art and part science because there is no single prescription or model that can be usefully applied to all problem spaces. The process of creating a useful enabler architecture includes many steps and phases and addressing key issues such as: partitioning the system into its functional elements, decomposing the elements into smaller functional components, defining the externally visibility properties of the components, defining the data flows among components, defining how the architecture relates to external elements, defining how the architecture will evolve over time, etc.

Another fundamental issue a Working Group (WG) must consider when creating an enabler’s architecture is how much detail is required to ensure the architecture satisfies the identified requirements. Of course there is no single answer that usefully applies to all architectures. The following quote from [FIELDING] illustrates the essence of this issue:

At the heart of software architecture is the principle of abstraction: hiding some of the details of a system through encapsulation in order to better identify and sustain its properties. A complex system will contain many levels of abstraction, each with its own architecture. An architecture represents an abstraction of system behavior at that level, such that architectural elements are delineated by the abstract interfaces they provide to other elements at that level. Within each element may be found another architecture, defining the system of sub-elements that implement the behavior represented by the parent element's abstract interface. This recursion of architectures continues down to the most basic system elements: those that cannot be decomposed into less abstract elements. [FIELDING]
This document provides some general guidelines to address issues such as those mentioned above. It also includes some relatively specific recommendations for other issues.

4.1 The Purposes and Uses of Architecture Documents

The Architecture Review Process [ARCH-REVIEW] and the OMA Process Document [OMA-PROC] both contain some explanatory information about the purposes and intended uses of OMA’s Architecture Documents. The following list expands on the various purposes of architecture documents as well as identifies some of the usages of AD:

· The primary purpose of an architecture document is to describe an enabler’s architecture which includes: identifying the main architectural components, describing the externally visibility properties of the components and describing the relationships among the components. 

The architectural descriptions should be sufficiently abstract to be understood by the various stakeholders (i.e. other Working Groups, other standards organizations, etc.) but not so abstract as to convey little to no useful information.

· An architecture document must be sufficiently detailed so that:

· It is clear what requirements (from the associated Requirements Document) are met/satisfied/addressed by the architecture; [stakeholders are the Requirements WG, other WGs, etc.]

· The identified components of the architecture can be compared with other ADs and specifications so that opportunities for reuse can be identified and exploited; [stakeholders are OMA members, other WGs, other standards organizations, etc.]

· The AD can directly facilitate follow-on detailed technical specification work; [stakeholder is the WG creating the specification(s)]

· An architecture document can be used to determine how an enabler’s architecture relates (i.e. has dependencies on other enablers) to other enablers within OMA

· An architecture document can be used to determine if an enabler’s architecture has any dependencies on other specifications defined by other standards organizations

4.2 Information Within OMA

The following documents, authored by OMA, are relevant to the creation and maintenance of architecture documents and thus it is highly recommended that AD writers and contributors read these documents:

· OMA Architecture Principles [ARCH-PRINC] – defines OMA’s overall architectural principles.

· Architecture Review Process [ARCH-REVIEW] – describes the process used during formal and informal architecture document reviews

· OMA Service Environment  [OSE] – see the normative section Recommendations for Specification Writers
· Consistency Review Guidelines [CONS-REV] – defines guidelines to be used during a formal Consistency Review

· OMA Dictionary [OMA-DICT] - defines common terms and definitions used in OMA documentation

NOTE: the documents listed above are considered normative and thus supersede all recommendations made in this document.

4.3 Other Reference Information

Other organizations have created similar documents of architectural principles, guidelines, best practices, etc. The following list of such documents may be useful to AD writers:

· RFC 2360: Guide for Internet Standards Writers [RFC2360] 

· ETSI/3GPP Stage 2 Documents [STAGE-2]

· Architecture of the World Wide Web [AWWW] 
· IEEE Recommended Practice for Architectural Description of Software-Intensive Systems [IEEE-1471]
5. Recommendations, Guidelines and Best Practices

The section contains various recommendations, guidelines, best practices, etc. that are useful when creating and maintaining an architecture document.

5.1 Architecture Documents and the AD Template

Some recommendations regarding the creation and maintenance of OMA’s architecture documents are:

· Always begin with the latest AD template at [TEMPLATES]

· Sections designated as Normative should not contain any Informative subsections

· All interfaces and/or reference points that will be specified in the follow-on specification(s) must be identified and described in the architecture document. See also the section Frequently Asked Questions.

· Interfaces/reference points and message/sequence flows should be shown or documented at a high level so a reader can understand the general functionality. Detailed interface/reference point definitions (e.g. the data type of an interface’s parameter) should not be included in an architecture document. Likewise, message/sequence flows should cover high level exchanges between components and not detailed options.

· An architecture document must not contain detailed technical information that is better suited for a technical specification.

· Working Groups should consult [ARCH-REVIEW] for a description of the formal and informal AD review process. The Architecture Working Group encourages early and relatively frequent informal reviews.

5.2 Architecture Diagrams

The old adage “Pictures are worth a 1,000 words.” is true in many contexts but often fails when applied to architectural diagrams and figures. There are many reasons diagrams fail to be clear and unambiguous especially for a wide international audience including: un-stated and undocumented assumptions, cultural biases (particularly colors), relative size of elements may or may not matter, etc.

A well-designed diagram can be useful to illustrate an enabler’s components and their relationships. However, an ambiguous diagram can lead to confusion as illustrated in the following dialogue about a diagram that should be avoided:


Question: I don’t understand the information flow in Diagram 1.


Response: There is no significant meaning to the arrows between the boxes. 

Some general recommendations regarding architecture diagrams are:

· All of the diagrams’ components (e.g. elements, relations, arcs, etc.) must be identified and defined in the document’s text

· The color of lines and boxes should not need to be understood to comprehend the intent of the diagram and associated text, i.e. the text refers to labels and relationships of aspects of the diagram rather than the color. However, if a diagram’s usage of colors and/or size is significant, the significance must be documented. It is recommended, to use black, white and tones of grey.
· Implied assumptions relevant for an unambiguous understanding of a diagram must be documented

· Diagrams should include a key or legend to identify the diagram’s various components

· The AD should contain the enabler level picture. This enabler-level picture will be in the normative part of the AD. The AD may also contain the more detailed picture. If present, the more detailed picture will also be in the normative part of the AD. The term enabler-level picture means that the internal component decomposition of another Enabler being used, beyond the interface termination point, should not be shown in the picture.
· Diagrams should distinguish components that are specified or normatively used by this enabler from components that are not normative (not specified by or not normatively used by this enabler).

· It is recommended to depict the components that are specified by the enabler or normatively used by the enabler with a solid border line. This convention may be used in any section of the AD, including normative sections.
· It is recommended to depict labeled components that are not specified in this enabler or not normatively used by this enabler, with a dashed border line. This convention may be used in any section of the AD, including normative sections. 
· Diagrams should distinguish mandatory components from optional components, if such a distinction is known:

· When it is unknown what components are mandatory or optional, then no distinction needs to be made.

· It is recommended to use a white filling to depict a mandatory component

· It is recommended to use a grey filling to depict an optional component.

[image: image2]
Figure 1 Depiction of various enabler component types in an architecture diagram

· Diagrams should have distinguished representations for reference points or interfaces that are specified in this enabler or normatively used by the enabler, versus interfaces or reference points that are not normative (not specified by the enabler and not normatively used by the enabler). Note that diagrams that include non-normative reference points and/or interfaces should only be used in informative sections.

· It is recommended to use a solid line to represent specified/normative reference points. It is recommended to use a solid arrow to represent specified/normative interfaces. It is recommended to use a dashed line to represent the not specified/non-normative reference points. They should be used only in informative sections of the AD. 
· It is recommended to use a dashed arrow to represent the not specified /non-normative interfaces. They should be used only in informative sections of the AD. 

5.3 Relationship between Reference Points, Interfaces and Protocols
Interfaces and Reference Points are two different ways to model interactions between architectural entities. A Reference Point is a conceptual point at the conjunction of two non-overlapping functional groups [OMA-DICT]. It consists of one or more interfaces of any kind. Figure 2 represents a graphical understanding of a Reference Point between two functional groups and the included interface(s).


[image: image3]
Figure 2 Depiction of Reference Point and included Interfaces

An interface defines the communication boundary between two entities, such as a piece of software, a hardware device, or a user. It refers to an abstraction that an entity provides of itself to the outside and is intended to be re-used by one or more other functional groups (as shown in Figure 3). 


[image: image4]
Figure 3 Functional Groups x and y use the interface of Functional Group z
An interface is an abstract definition, for which multiple protocol bindings may exist.

Figure 4 shows the relationship between Reference Points, Interfaces and associated Protocols. See also the section Frequently Asked Questions for more recommendations.


[image: image5]
Figure 4 Relationship between Reference Points, Interface and Protocols

5.4 Additional considerations

· Specify the components and the interfaces exposed by and specified by the enabler. i.e. the Enabler can only define the I0 interfaces.
· An Enabler A cannot specify interfaces/reference points for another Enabler B that it uses or relies on. Such interfaces/reference points would be specified by Enabler B. Enabler A could specify how it uses the interfaces/reference points of Enabler B, or how it uses I2 interfaces.
· If there are no specified or used interfaces/reference points from Components/Enabler to another Component/Enabler then the latter should not be shown in any normative architecture picture, or included in the interface/reference point section. Any interfaces/reference points and components that are not part of the normative sections may be shown in an informative section.
5.5 XML Schema

The following documents and references contain best practices information regarding XML Schema:

· XML Schemas: Best Practices – see [SCHEMA-BP]

· Validator for XML Schemas – see [SCHEMA-VAL]

OMA maintains a repository of various file formats including XML Schemas and DTDS. See the Open Mobile Naming Authority (OMNA) [OMANA] for more information about this repository.

The Internet Assigned Numbers Authority (IANA) maintains a registry of XML documents (i.e. XML Schemas, Namespaces, RDF Schemas, etc.) used within IETF protocols. See [IANA-XML] for more information about this registry.

5.6 Web Services

The following documents contain best practices type information regarding Web Services:

· OWSER Best Practice – WSDL Style Guide – see the OMA Web Services Enabler at [OMA-REL]

6. Frequently Asked Questions

Each of the following subsections poses frequently asked questions (FAQ) regarding architecture documents and a recommendation and/or answer for each question. 

6.1 What does it mean for an AD to meet / satisfy / address a requirement?

An AD is said to meet/satisfy/address a requirement if the architecture describes or defines functionality that fulfils the essence of the requirement. 

6.2 May an AD contain information beyond the template’s requirements?

Yes, the AD template is designed to solicit the minimum amount of information that is required in an AD. A WG should feel free to include additional information. For example, an AD may contain architectural information about functionality such as:

· Versioning mechanisms

· Extension mechanisms

· Security model

Note, however, an AD should not contain the type of detailed information that is more suited for a technical specification.

6.3 Should an AD use Interfaces or Reference Points?

The AD template does not mandate any particular choice, however it is recommended that an AD should use interfaces because this approach describes in more detail the exposed function and permits broader reuse of the function – interfaces allow ANY resource (e.g., enablers, applications) to make use of the function. There is no right or wrong answer here thus the AD template is agnostic on the choice between using interfaces or reference points. Ultimately, the decision is left to the Working Group. Please note the decision is not binary in that it may be appropriate for an architecture document to use both interfaces and reference points. An interface specifies how to access a function without regard for what resource tries to access the function.. Therefore, when an AD starts with an architecture using reference points, it should complete by adding definition of interfaces. 

Transitioning from reference points to interfaces is based on the definitions for reference points and interfaces (see [OMA-Dict]). To transition from a reference point description to an interface description, the reference point would be replaced as follows:

· All of the interfaces comprised in the reference points should be described (i.e. name and  description of each interface, entities that will use each interface)

OMA’s root Architecture Document - the OMA Service Environment [OSE] –uses interfaces rather than Reference Points. 

See the Appendix C Reference Points versus Interfaces of [OSE] for more information on this subject.

6.4 How should flows be documented in an AD?

The AD template does not mandate any particular technique, tool or language for documenting flows. However, one option is to use Message Sequence Charts as described in the section Message Sequence Charts (MSC).

Message Sequence Charts are used in several of OMA’s enabler architectures. See [OMA-REL] for a list of Candidate and Approved enabler packages.

6.5 How to reuse enabler interfaces?

In order to promote reuse one should apply the interface reuse convention: in case an interface from another enabler is reused (e.g. exactly as is, as a profiled subset, or extended with additional parameters and/or AVPs), the interface name is that of the other enabler. That is, the interface name does not change, since the interface does not fundamentally change. The interface structure and placement of parameters and/or AVPs are already defined as part of the other enabler.

If the reused interface is modified, the resulting interface needs to be (re)specified. CRs need to be entered against the original enabler, in order to preclude misalignment. Resolving the CRs may result into a re-definition of the original interface. If these CRs are not agreed to, then the original interface cannot be reused, and the modified interface becomes a new interface that needs to be specified and given a new name. The specification of the new interface may be performed by any working group, as long as the work is covered under an appropriate Work Item.

6.6 How to reuse enabler reference points?

In order to promote reuse one should apply the reference point reuse convention: in case a reference point from another enabler is reused (e.g. exactly as is, as a profiled subset, or extended with additional parameters and/or AVPs), the reference point name is that of the other enabler. That is, the reference point name does not change, since the reference point does not fundamentally change. The reference point structure and placement of parameters and/or AVPs are already defined as part of the other enabler.

If the reference point intended to be reused is modified (e.g. interfaces are removed or added and/or entities linked through the reference point are modified) the resulting reference point needs to be (re)specified. CRs need to be entered against the original enabler, in order to preclude misalignment. Resolving the CRs may result into a re-definition of the original reference point that supports reuse in the new enabler of the intended reference point subset or superset. If these CRs are not agreed to, then the intended reference point cannot be reused, and the modified reference point becomes a new reference point that needs to be specified and given a new name. The specification of the new reference point may be performed by any working group, as long as the work is covered under an appropriate Work Item.

6.7 How to reuse enabler interface contained by the reference point?

This section gives recommendation in the case the reference point consists of multiple interfaces.

In order to promote other enabler reference point’s interfaces reuse, this document recommends:

· If the interface(s) belonging to that reference point has (have) been previously described and named, the interface(s) name(s) is (are) the one(s) given in the other enabler.
If the interface(s) belonging to that reference point has (have) NOT been previously described and named, then it (they) need to be specified. In order to specify interfaces that are part of a reused reference point CRs need to be entered against the original enabler. If these CRs are not agreed to, then reuse at interface level is not possible. This also invalidates reuse of the reference point as intended. See answer to previous question for recommendations in this case. If the CRs are agreed to, and the interfaces are specified and described, then the following recommendations apply for naming such interfaces
· If multiple interfaces are part of the reference point, the interfaces MAY be named using the reference point name, followed by a “.“ and a unique number within this reference point (starting at “1” and counting upwards in steps of 1 for each new interface in the set represented). For example, if the name of the reference point is ABC-2, the names of the interfaces will be ABC-2.1, ABC-2.2, etc.  This is just an illustrative example. This document recommends the above convention in this case.

· In any case, the name(s) of the interface(s) contained by a reference point should be chosen in an intuitive way to allow easy recognition of the reference point that they belong to, while ensuring that it (they) are unique and therefore do not conflict with names previously used for other interfaces.

If the interfaces of the reference point intended to be reused need to be modified, then the reference point cannot be reused as defined (see answer to previous question  for recommendations). (Re) naming of an interface is part of the process of specifying an interface. 

6.8 How should interfaces be documented in an AD?

The Architecture Document template (see [TEMPLATES]) prescribes the following list of information that must be included for each interface described in an architecture document:

· Interface Name (the interface must follow the naming convention documented in the template)

· Description 

· Entities (i.e. components) in the enabler that will use the interface

The above information is the minimal amount of information that must be documented for an interface. It is certainly acceptable for an architecture document to contain additional high-level information about an interface (e.g. pre-conditions, post-conditions, exceptions, constraints, versioning model, extension model, etc.)

The AD template dictates that interfaces must be described in a language-independent way as required by [ARCH-PRINC] but the template does not mandate any specific technique or modelling language for describing interfaces. 

For more information about a language-independent interface description language see the OMG’s Interface Definition Language (IDL) [OMG]. The XML Schema language [XML-SCHEMA] can also be used to describe an interface. However, languages such as these would result in more detail than is appropriate for an architecture document. These languages would, however, be appropriate for a technical specification.

6.9 How should reference points be documented in an AD?

The Architecture Document template (see [TEMPLATES]) prescribes the following list of information that must be included for each reference point described in an architecture document:

· Name

· Description of all functions exposed between the two entities
· The two entities that are linked by this reference point
The above information is the minimal amount of information that must be documented for a reference point. 

The architecture document may contain additional information about a reference point and therefore the Architecture Document template (see [TEMPLATES]) recommends the following list of information that should be included for each reference point described in an architecture document:

· Name of each interface included in the reference point

· Description of each interface included in the reference point

The AD template dictates that reference points must be described in a language-independent way as required by [ARCH-PRINC] but the template does not mandate any specific technique or modelling language for describing reference points. 

6.10 How should protocols be documented in an AD?

The Architecture Document template contains no prescriptive information about how a protocol should be documented in an architecture document. Protocol descriptions are not mandatory content for Architecture Documents. However, in case a protocol binding for the specific interface is known during the AD stage, this document recommends that the protocol description is included in the Architecture Document.
If present, this document recommends each protocol description contain the same type of information required by interfaces: the name of the protocol, a description of the protocol and an identification of the entities that will use the protocol. It is also acceptable for the architecture document to contain additional high-level information about a protocol (e.g. exceptions, constraints, versioning model, extension model, etc.).

Message Sequence Charts are an acceptable way to describe a protocol. See the section Message Sequence Charts (MSC) for more information.

6.11 Does every enabler have to have an Architecture Document?

Strictly speaking the answer is no – an enabler is not required to have an architecture document. Historically, however, the only exceptions have been for a few of the enablers that originated from a standards organization that was consolidated into OMA (e.g. the SyncML initiative). In these relatively rare cases the WG is required to create an Architecture Document Review Report (ADRR) in cooperation with the Architecture Working Group.

The expectation is that all enablers originating within OMA will have an architecture document.

6.12 Where can I find a list of OMA’s AD and specifications including Approved specifications, Candidates and work in progress?

OMA’s Release page [OMA-REL] contains a list of all of OMA’s Candidate and Approved enabler releases. Within each of these enabler releases are the enabler’s specification(s) and architecture document.

To determine ongoing specification work, see [WORK-PROG].

6.13 Does a Working Group have to use the OMA-AD-DEV mail list for its AD discussions?

A Working Group is not required to use the OMA-AD-DEV mail list; to facilitate transparency and involvement in the discussions of their ADs, the Architecture WG strongly encourages Working Groups to use this mail list for such AD development-related discussions. Among the benefits of using this mail list are: facilitating tracking AD discussions via the mail list’s archive, encouraging cross Working Group discussions, announcing conference calls and meetings to discuss Architecture Documents, etc.

6.14 Where can I find The Best AD example?

Every AD is different and they all have their own strengths and weaknesses thus there is no single AD that can be identified as The Best AD.

However, since an AD is included in almost every enabler, we recommend reviewing several of the ADs included in the various Candidate and Approved enabler packages at [OMA-REL]. 

6.15 Where is the process for formal and informal AD reviews documented?

The process for informal and formal AD reviews is documented in [ARCH-REVIEW]. That document prescribes all of the process-related information about reviews including the mail lists that are used for formal and informal architecture document reviews.

6.16 What is the difference between an OMA Architecture Document and a 3GPP Stage 2 specification?

One similarity between OMA’s architecture documents and 3GPP’s Stage 2 documents is the overall purpose of the respective documents - to describe a high-level architecture that addresses some identified requirements.

However, a fundamental difference between these two types of documents is the scope. OMA’s ADs are typically focused on service enabling functionality and are explicitly network and access method agnostic. However, 3GPP’s Stage 2 documents do not have such restrictions and as such may include functional descriptions about real network elements. For example a Stage 2 document may include information about what signaling is exchanged on the interfaces between the network elements and what the network elements have to do to support this signaling.
See [STAGE-2] for more information about 3GPP’s Stage 2 documents.

6.17 When does a Working Group start creating an Architecture Document?

The OMA does not prescribe the waterfall model (a design model which assumes that the current design step is completed before proceeding to the next phase of the design); an AD can be started before the RD is approved, and a spec can be started before the AD is approved. In the course of developing an AD, the WG can request multiple informal reviews at different stages of maturity.  Figure 1depicts the choices, dependencies and helpful resources available when developing an AD.

The main points conveyed in Figure 1 can be enumerated as follows:

· AD development may start before RD approval

· Multiple Informal AD reviews are possible, e.g. at 25%, 50%, 75% of AD completion

· Specification development may start before completion of the formal AD Review
· Several artifacts may be used (e.g. consulted, referenced, etc) when developing the AD. These artifacts include the items in Section 4.2 as well as the following (not exhaustive):
· The IMSinOMA enabler
· The GOAL Inventory
· Other OMA AD’s
· Etc.
· In terms of process and procedure, the working group developing the AD may (in addition to the process and procedure related artifacts in Section 4.2) refer to:

· The AD Best Practices document (this document)

· The AD-DEV e-mail exploder

Please note that Figure 5 is Informational. See [OMA-PROC] and [ARCH-REVIEW] for Normative process statements.
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Figure 5 Choices, dependencies and helpful resources available when developing an AD
7. Architectural Styles/Approaches

One of the first decisions a Working Group must make as it begins to document its architecture is to determine the architectural style or approach that will be used. Software engineering literature describes several different architectural styles/approaches and the AD template makes no recommendation about which style/approach to use.

The term architectural style is defined differently in various software engineering texts and related literature. The following definition from [FIELDING] is a reasonable generalization:

“An architectural style is a coordinated set of architectural constraints that restricts the roles/features of architectural elements and the allowed relationships among those elements within any architecture that conforms to that style.” [FIELDING]

Among the more commonly used styles are:

· Data flow (e.g. pipe and filter)

· Hierarchical (e.g. layered systems)

· Service Oriented Architecture (SOA)

· Independent components

Each style has its own advantages and disadvantages. However, most styles consist of the following information:

· A mechanism to define the architecture’s elements/components

· A mechanism to describe the interaction among components

· A topological layout of the components

· A mechanism to describe constraints on the topology and behaviour of the components

An architecture document is free to use any style (not just those listed above). Furthermore, it is acceptable for an architecture document to use more than one style as appropriate.

7.1 Views

Software engineering literature defines several types of architectural views. An architectural view is a representation of a system/architecture from a certain perspective (i.e. from the perspective of a specific stakeholder). Some of the more common views used to represent various perspectives of an architecture are:

· Functional/logical view –a functional/logical view describes the architectural elements, components, etc. as abstract functional entities

· Development/implementation view – a development/implementation view focuses on the organization of the actual software modules needed to implement an architecture. The units of this view are chunks of software i.e. programs, program libraries, etc. that can be created.

· Physical view – a physical view takes into account various system requirements such as system availability, reliability (fault tolerance), performance (throughput), and scalability. This view usually maps the various elements identified in the functional/logical view and implemented in the development view to network elements, processes, etc.

An architecture document should focus on the functional/logical view.

8. Architecture Modelling 

There are many formal and informal architectural modelling techniques and languages. This document does not mandate any such technique(s) or language(s). It does, however, identify those techniques and languages that are acceptable for use in an architecture document. The absence of a modelling technique or language from this section does not imply that such a technique or language is unacceptable. For more information about whether a particular modelling technique or language that is not listed here is acceptable, consult with the Architecture Working Group.

8.1 Modelling Language

The properties of a useful modelling language to be used in an architecture document include:

· The language should be relatively easy to use

· The language should be able to describe an architecture such that a reader can understand the architecture without becoming an expert in the modelling language

· The language should be able to clearly describe the primary purposes of the architecture (as discussed in The Purposes and Uses of Architecture Documents).

8.2 Universal Modelling Language (UML)

Although the OMG’s Universal Modelling Language [OMG] was originally designed to support object-oriented design and analysis, it can be used to specify, visualize and document enabler architectures. For example, UML’s object diagrams can be used to model architectural components and the relationships between the components. Such diagrams are also useful to show dependencies on the enabler’s components and components outside of the scope of the enabler’s architecture.

UML’s sequence diagrams can be used to show how operations or flows are carried out. For example they can be used to document what messages are sent and when. See also the next section.

UML has several other types of diagrams that may be useful. Likewise, many tools for UML are available. See [OMG] for more information.

To date, few if any of OMA’s Approved architecture documents directly use UML.
8.3 Message Sequence Charts (MSC)

Message Sequence Charts (MSC) are used to visualize interaction between system components. Message Sequence Charts provide a relatively intuitive description of system communication in the form of message flows. The MSC language is maintained by the ITU.

Message Sequence Charts have long been used in standardization and in industry for visualization of selected message traces within communication systems. The simplicity and intuitive understanding has made the notation quite popular. Despite its simplicity, MSC is a powerful notation with built-in mechanisms to portray timers, loops, optional, alternative and exceptional system behaviour, as is necessary in any protocol description.

Message Sequence Charts are used in several of OMA’s architecture documents and specifications (e.g. the OMA Push to Talk Over Cellular v1.0 enabler).

Message Sequence Charts are similar to UML’s sequence diagrams (briefly described above). 

See [MSC] for more information about Message Sequence Charts.
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Appendix B. Review Checklist 
(Informative)

It is highly recommended for the group working on an AD to develop the following table during the AD development and provide it as preparation of the AD reviews (informal and formal reviews).
	Area
	Aspects to be considered
	Response from originating group

	Scope,

Introduction
	The Scope and Introduction sections should be completed before the first informal review.  Consider to copy appropriate text from the RD to the Scope or Introduction Sections.

Identify which parts of the RD scope are addressed in the current AD draft
	

	Normative References, Informative References
	References in normative sections that are used for describing the architecture of the enabler in normative sections are usually normative and they can be informative in the case of referencing background information.

Identify where the AD has diverged from this concept.

See also the [Referencing Policy].
	

	Definitions, Abbreviations
	In the case that new definitions or abbreviations are introduced (that are not in the [OMA-DICT], did you consider to bring the generic ones that may apply to other enablers as well, to the [OMA-DICT]?
	

	Architecture model, OSE principles
	Identify any dependency on other enablers. 

Identify aspects which are considered to be reused from other enablers. 
Is there a need to work with policies? If so: is the PEEM enabler/it’s interface templates considered to be reused?
Indicate whether the work on the other enablers is already ongoing.

Have you socialized with the groups that are responsible for these enablers?

In case other enablers are impacted (e.g. an enhancement is required), indicate whether these modifications are/will be in scope of the other enablers or as part of the enabler that is reviewed. 

Identify aspects that are not covered (but required by requirements) by this enabler and not reused from other enablers.

In case a diagram of the architecture has been created, indicate whether the diagram adheres to the guidelines presented in section 5.2 of this document.
	

	Specific Work Areas
	Identify impact on:

SEC

MCC

IOP

External Groups – addressing need for new liaisons and dependencies on External Work.
	

	Plan for further development of the enabler
	Where will the enabler be developed beyond the AD phase?

Identify potential WGs for developing the TSs.  Consider socializing the architecture document with candidate groups, to get their feedback on whether they could develop these specifications

This should be discussed at an early stage, to achieve parallel development where appropriate and to speed up the overall completion time for the enabler.
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