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This presentation is about Software Architecture and its relationship to Agile practices.
There is often a kind of tension between Agile Concepts and Architecture concepts.
Why is that?
What can be done about it?

Related Presentations
• Uncle Bob (Robert Martin) “Architecture” video

- http://www.cleancoders.com/codecast/clean-code-episode-7/show

• Zen and Enterprise Architecture (me at IASA)
• Agile SOA, Agile EAI (me at IASA)
the Future Business Programming Language
• Inventing
- http://s3.amazonaws.com/simple-english/InventingTheFutureNotes.pdf

- http://richardalexandergreen.wordpress.com/2011/08/17/profil/zen-and-enterprise-architecture/

- http://richardalexandergreen.wordpress.com/2011/08/17/profil/agilesoa_iasab/
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I am putting the links up front instead of out back.
- If you want to understand this subject better,
I can think of no faster way than watching Uncle Bob’s “Architecture” video.
It is well worth the $___ and 90 minutes it will cost you.
Tooting my own horn: I’ve also presented two technical “how to do it” talks at two regional
“International Association of Software Architects” (IASA) conferences.
And finally, after thinking about the architectural needs of the future, I’ve invented a fourth
generation programming language and presented it to the European Smalltalk User Group
because it is prototyped in Smalltalk.

Sometimes there is tension between
Agile concepts and
Architecture concepts

Wednesday, November 14, 12

Now back to our story.
Many people, especially project managers, perceive a tension between Agile practices and Architecture practices.
These tensions are real, not just perceived.
I have been an Enterprise Architect, but I am trying to quit.
My point of view is largely that of an architecture proponent.
But I have also been a project manager, methodologist, business analyst, strategic planning consultant, and still program in
Smalltalk, Java, and Erlang.
So I tend to think I can also think in other contexts.
Later, Suzanne and Scott and you in the audience will have a chance to talk about your experiences in this context.

What
will we
be asked
to do?
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One of the drivers of the tension between Agile and Architecture
is that people outside your team feel
that they need some advance notice
so that they can be ready for deployment
or provide budget.

Traditional Planning Needs
• Tradition: Long lead times

for infrastructure purchases and installation
seemed to require early planning.

• Tradition: The staffing of the project

is based on the target framework
for the product.

• Tradition: Once the project is rolling,

service, database, and desktop engineering
all want to know how and when
they will be expected to contribute.
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- One of the drivers of the tension between Agile concepts and Architecture concepts
is that traditionally there were long lead times for infrastructure.
- Many companies still have an annual planning cycle that is driven by their budget preparation process.
That means that their average response time is on the order of 180 days.
When I worked for Ford Power-train Engineering, we figured software time-to-solution
was on order of 3 years for new projects because of the way budgets worked.
- But even if budgeting was not a constraint,
traditionally there were other things that drive planners and managers to want an early forecast of infrastructure needs.

- If you ask your server engineering folks for a host, how long will it take them to provide it?
- Do you need to know what technology will be used for your product before you staff your project?
- Once your project is rolling,
how much lead-time do your infrastructure support groups need or want before you deploy at scale?

HOW MUCH HOW SOON?
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The essential question is how much can be known at various stages of the project.
Early on, we can only predict some big picture aspects.
As the project progresses and individual features are created in an Agile process, detail is
developed “just in time” as needed.

Planning process
tends to want
up-front designs
while agile
prefers to keep
options open.

• Traditionally, (pre-agile) Architecture

wants to preview
how the application will be deployed.

• In effect, several stakeholders

want to know the how
before the what is well established.
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Also, of course, not-so-agile project management traditions
tend to want up-front designs and forecasts.
Those who wish to assure themselves that things are under control
want often follow the idea that there should be a roadmap and schedule
and expect reports that show that the project is on the path and on schedule.
Experienced managers know that this form of control only works for low tech projects.
Military officers have a saying: “No plan survives contact with the enemy.”
So other systems of control are needed.
As Agile people we have a control system based on evolution rather than a priori science fiction.

Keep
options
open
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Being agile in any context requires keeping your options open.
The remainder of this presentation
is mostly about various ways you can keep options open.
A good architecture allows you and your business partners the ability to
experiment,
change you mind,
and respond to changes
without getting in your own way.

Tell everyone that the early releases
are prototypes
to test usability (or some other quality).
Risk: All too frequently
the "prototype" message
means different things to different people.
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One technique that is frequently suggested is
tell everyone that your early releases are prototypes.
My own experience is that this can be very dangerous
but it is worth thinking about.

Deploy via cloud
until that
becomes
too
expensive.
Risk:
This trades lead-time advantage
for other problems.
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Currently, many people are suggesting
that you can work around infrastructure lead times
by deploying in the cloud.
I’ve never done that,
so I can’t really say that I know enough about it to predict the trade-offs.
Again, it is worth some thought.
Have any of you deployed in the cloud?

Design
so that you can
switch frameworks
with minimum costs.
Risk:
Such designs
seem too abstract
to some, and
they will
ignore the design.
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Any software architect worthy of the name
will know design patterns and programming practices
that will enable the team to switch to another deployment framework.
However,
many programmers and project managers
will find the architecture diagrams too abstract.
As a consequence, they will ignore the design.
This strategy works best with people who have strong object-oriented design experience.

Let the architecture emerge.
Risk:
Many teams
do not
know how
to do that.
(See next)
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An additional strategy is to allow the architecture to emerge
as the implementation is developed.
The basic idea is that early concepts of the architecture
are often wrong
and/or examples of pre-mature optimization.
Uncle Bob says that when he and his co-inventor were developing fitness,
they assumed they would need a database to support persistence.
In the end, they discovered that persistence, in their case, did not require a database.

Agility means
keeping your options open.
Try to remember
that business practice, policy, and strategy
will change.
Defer decisions
to the last responsible moment.
Embrace change
- avoid strategies that constrain the future
of the product.
Define components
and coding practices
that minimize the costs and risks of change.
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These are design principles that apply to architecture and agile programming.
- Don’t hard-code a business practice into your product if you can avoid it.
. . What will happen to your product if the practice changes?
. . Don’t hard-code a business policy.
. . What will happen to the investment in your product
if your client changes their business strategy?
- Whenever possible, defer decisions to the last responsible moment.
. . This can be very difficult because it resemble vacillation.
- To embrace change you need to avoid strategies that constrain the future of the product.
. . Try to make sure that a plan B will be available.
- A good architecture allows you to replace components with minimal impact.

Architecture is not about
tools and frameworks.
Architecture is about collaboration
collaborating components
and collaborating teams.
Architecture
defines the roles and responsibilities
of components.
A good architecture (and coding practice)
allows components to be replaced
with minimal costs.
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Architects and vendors sometimes cause people to think that architecture
is about the tools and frameworks that you use.
However, think about this:
- An out-house has a certain architecture. Does the architecture change when the construction material changes?
It will have the same essential architecture whether it is build of straw, wood, brick, stone, or fiberglass.
- A client-server application should have the same basic architecture
whether it is built using visual basic, or one of three dozen web application frameworks.
- The architecture of any system is really about
assigning roles and responsibilities to the various components of the system.
This is true whether the architecture is for a bridge, a city, an aircraft, a vehicle, a business, or a software product.
But an agile architecture will allow any of those components to be re-engineered at will.

Good architecture
is like good
object-oriented design.
You design for
coherence,
minimal coupling,
potential re-use.
The difference between architecture and object-oriented design
is mainly a matter of context.
Well-designed components are like "black box"
Other components see the interface,
but don't need to know what goes on inside.

Black boxes are defined by their interfaces.
Defining the interfaces clearly (and early)
will enable and expedite collaboration
between programmers and teams.
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- Here is how hardware and software architects think about systems.
They think about the components as black boxes.
- Software architects tend to apply the same concepts that are recommended for good object-oriented design.
They design components that have good coherence, minimal coupling, and potential re-use.
The difference between software architecture design and object-oriented design is mainly a matter of context.
- Back to black boxes.
The essential idea is that you don’t need to know exactly what is going on inside the black box.
You define the function of the black box by specifying its interfaces with the outside world.

Defining interfaces is the basis basic skill for being agile in architecture.
- A modern automobile has over 3000 parts. They are typically designed by almost as many engineers.
But they come together on the assembly line with very good predictability.
An agile company can bring a new automobile to market in about 24 months from concept to production.
How do they do that?
They focus their attention on the interfaces between the components.

Technique
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There are techniques that can be applied at various levels of design.

In an enterprise context,
certain "applications"
(and their corresponding teams)

are the natural candidates
for certain responsibilities.
- Example: Customer contact data
is owned by Customer Relationship Management
(CRM) system.
- Example: Contacting a customer
should involve CRM
when Field Service (another system)
requires some contact.
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- As an enterprise architect,
I tend to want a function to be assigned cleanly to a single component.
- But consider this, a field service person might need to contact a customer to confirm an appointment.
It seem natural enough that the field service person might contact the customer using their own cell phone.
But, what if the customer does not get the field service cell phone number and they phone your call center?
Will the call center understand what is going on?
- If something goes wrong, will we have a record of the various conversations so that we can respond intelligently.
Our customer expects us to act as if we are a single brain with some level of intelligence.
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Okay. We could say that each customer contact should go through the
Customer Relationship system.

That kind of decision seems obvious enough,
but at the application level,
such assignments are not that obvious.

In an application design context,
there are various techniques for
predicting needed interfaces.
(At first, the designers might not have a clear idea of what the component actors
will be, let alone what they need to say to each other.
But there are team ideation and collaboration techniques
that tend to drive these things out quickly.)

-CRC cards = Class Responsibility Collaboration cards.
- Use Case Scenarios.

Story Cards

- There is a variation on Behavior Driven Design (BDD)
where the design team starts from an BDD test
and proceeds to create stub code and interface definitions.
(This is similar to a CRC session,
but it creates interface code instead of cards.
It is slower but more precise.)
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- At the level of the application architecture,
it is often not at all obvious how responsibilities for various functions will be assigned.
But there are techniques for quickly making educated guesses.
Here are three techniques that your design team should know.
I won’t explain these because each one could be the subject of an 3 hour tutorial.
- CRC cards provide a way of writing down the basic functions to be performed and identify collaborations.
- Use case scenarios provide a way of writing out the sequence of collaborations.
- A somewhat newer technique is based on behavior driven concepts.
The basic idea is that you start with the original request and work your way to the needed class interfaces.
The advantage of this technique is that you can write the interface specifications in code.
It gives you a more precise specification but it takes more time.

In a program design context,
there are design techniques that programmers follow.
Separation of concerns:
- Interface layer calls business service layer
and business service layer calls data service layer.
- The business layer publishes business events.
(Business events, not data events)

- Each message or method is described
in a complete sentence (in English).

User
Story

- Teams have style rules
that embed program documentation into the code
and makes code more sharable.
These rules enable self-documenting interfaces
whose semantics are more predictable.
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At lower levels,
programming cultures have conventions and practices
for assuring that interfaces are documented
so that collaborators and future maintainers can understand the intent of an interface.
For example, Java programmers will define the public interface of a component using a Java interface declaration
with JavaDocs providing a readable English language description
and the Java code providing a machine readable description.
- First

of all, a standard practice in all programming cultures
is to write an English sentence to describe the intent of a message.
Method calls are messages.
Data records are messages.
Data transactions are messages.
An complete English sentence in good form with a subject, a verb, and any needed objects is usually sufficient.
Sometimes a paragraph might be needed to explain the semantics or nuances.

- Your team or local culture should have some style rules so that individual programmers know what is expected of them.
Rules like this produce interfaces that are self-documenting and whose intent is more predictable.

Agile
Architecture
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In summary, if you want to be agile with architecture
and enable collaboration inside and outside your team,
focus everyone’s attention on how interfaces are defined
and in how they evolve over time.
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Now for some stories from the front-lines
and from someplace behind the lines.

