State-of-the-art vs state-of-the-practice (experience)

· academia tends to focus state-of-the-art and on initiatives that would not be realised for 10/15 (18/25) years or even never

· can't ignore the gap between what would be considered typical and what would be considered common practice

IBM's approach to Architecture Representation (AR)

· Use of formal UML - what is formal UML?

· adherence to standards

· use of defined stereotypes (e.g. components, operations)

· common semantics

Why bother with Architecture Representation (objectives / purpose)?

· communication

· record of decisions

· validate solution

· Architecture Representation can be used to:

1. Describe - communicate

2. Analyse - check for consistency etc...

3. Predict - make predictions based on scenarios (behaviour)

4. Synthesise - determine physical properties 

· Governance and Architecture Representation go hand-in-hand

· there will be a different emphasis placed on each of these for areas for any given problem (architecture). Contrast the difference between defining the architecture for an aircraft as opposed to website.  Prediction for the former would be far greater. 

Context is key:

· to be "usable" the AR must be consumer and domain specific

· the AR subject (i.e. system) must operate within the constraints outside the system

· the AR needs to define the boundary between what is controllable (within scope) and what is not (no influence or option to define)

· constraints may be found in many forms - choice of WebSphere may dictate a certain architecture

· Grady's bubble with inward facing arrows that define forces illustrates this

Why is architecture done and how is it done?

· focus on the import and expensive aspects of the system - these will vary from project to project

· architecture and AR is driven as follows:

1. identify the external constraints - requirements

2. identify what decisions need to be made to solve the problem / external constraints

3. write down the decisions made as a record of how these will be address the problem

4. use a notation that can be understood by the AR consumers

5. notation depends on what you want to say about the architecture - this will vary from AR consumers' perspectives

6. decide what it is you want to say about the architecture

To understand the need for architecture it's important to understand what goes wrong in systems development?

· proceed through to implementation without understanding of the required properties

· make implementation decisions before understanding the business problem

· AR and external constraints are stated ambiguously

· inadequate risk management - governance

· systems and their architectures should:

· be fit for purpose

· address the business requirements

· be repeatable

· "can't map success to good software" - systems evolve, often from a hack and become accepted

· Open Source (e.g. Apache) breeds this kind of system evolution

· need to understand where users (users of the AR) have a choice - not always obvious

Requirements, Qualities and Architecture:

· not always (ever?) possible to obtain a complete set of requirements and qualities before architecture (AR) begins

· should governance make sure that requirements and qualities are fully defined and understood before architecture begins / continues?

· assertion that minimum set of qualities be captured at a sufficient depth to initiate AR

· "Twin Peaks" approach sees Requirements and Architecture evolving in parallel, with appropriate cross-checking - governance has a role to play here

Characteristics of the four focus areas of AR:

· Description:

· define the key elements, properties and relationships to understand the "whole"

· identify the subject and the domain to which the AR applies

· define context in terms of: function, temporal aspects, interfaces, resources and timing

· identify and define "architecturally significant" aspects (e.g. use cases) - this could be screen design for air traffic control system

· understand how design requirements fit into a commercial organisation

· understand who the AR is for - who will view and use it?

· different levels of representation is required from a high-level to a detailed level - could be "a bit of code"

· used for reflection and introspection

· extension points allow the architecture to evolve (temporal aspect) and be (in part or whole) the sum of its parts - "architecture carrying code"

· architecture can allow for ambiguity so long as the is managed (managed ambiguity).

· an ambiguous, or "light weight" architecture may be sufficient "up-front" but discipline (governance) needs to ensure longer-term rigor to deliver system

· always need to question the intent of the architecture (why this, why that?)

· Analysis:

· reason about the architecture from a static, dynamic and requirements (safety) perspective

· should be able to test architecture for compliance, consistency and traceability

· policing the architecture through the analysis of it - comes back to governance

· should be possible to derive a level of confidence through analysis of the AR - a qualitative measure which would ideally be mathematical

· Prediction:

· behaviour properties based on assumption about the implementation characteristics of components

· need to understand (obtain view) of the emergent properties of the system as a whole and not just the individual components

· need to look at architecture, constraints, context to obtain a holistic view

· will be domain driven

· Synthesise:

· could be as simple as build, load and run but what else?

· meta data and transformation rules

· API code level generation

· could you use in a different context? Should be able to apply in multiple contexts.
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