I Patterns

An Easier Way to Think About
Common Software Designs

Patterns make it easier to talk about, and
think about software.

Patterns aren't revolutionary design ideas.

Y ou are probably writing patterns already.

Patterns are common designs that naturally
appear in software.

If we are sufficiently clear, patterns should
feel familiar, like an old pair of sneakers.

Patterns are just a common language for
talking and thinking about software.



Our First Pattern

Here's our first pattern.

It's part of acar - apart some of you may
recognize.

Patterns aren't just for software.



I Carburetor

The thing between the

ar filter and the intake

manifold that mixesfuel and air

and regulates the flow of the air/fuel mixture.

Thisisacarburetor. It's the fuel/air
regulation system for acar.

We could talk about this thing by detailing
ItS purpose.

“To fix your car we need to rebuild the
thing between the air filter and the intake
manifold that mixes fuel and air and
regulates the flow of the air/fuel mixture.”

That's agood description, but it'salot to
say.



I Carburetor

Holley Street/Strip
750 CFM Four Barrel Carb

Another way to talk about thisthing isto
use the name of this particular version.

“To fix your car we need to rebuild your
Holley seven fifty four barrel.”

SO now we have aless cumbersome name,
but we've lost the information about what
It does ... And we have to know what type
of carburetor ison the car to be able to
talk about it thisway.



The Carburetor Pattern

Carburetor

The easiest way to talk about it isto use its
pattern name.

“To fix your car, we have to rebuild the
carburetor.”

This kind of shorthand can be called jargon,
or classification, or patterns.

The word “carburetor” captures the idea of
adevice for mixing fuel and air.



I The Facade Pattern

The class between the client and the back end
I that hides complexity and

presents a simplified

interface for the

client.

The same can be done with software
patterns.

We can detail the purpose.

“To make it easier to write messages, we
wrote a class that hides the complexity of
the back end and makes it easier for the
client to use the system.”

We've made it clear what we're doing, but it
takes too long to say.



I The Facade Pattern

I apollo.soa.util.resources.jms.JM SHandler

Another way would be to use the actual
class name when talking about it.

“To make it easier to use messaging, we
wrote IM SHandler.”

That is easier to say, but we run the risk
that the class name won't be clear enough,
and we'll have to explain what
JM SHandler does.

And as soon as we start talking about the
database facade, we will have to go
through the whole explanation again.



I The Facade Pattern

I JM S Facade

Shorthand for this kind of classis*Facade’.

“To make it easler to use messaging, we
wrote a M S facade.”

It's short and simple, and it explains what
theroleis.

Patterns are software jargon.

The facade pattern captures the idea of
putting asimplified interface on a
complex system.



I Patterns are Platform Independent

Since you're not thinking about implementation details,
patterns are independent of any particular platform
or programming language.

Patterns don't belong to any one language.

The original software pattern book, Design
Patterns, had examplesin SmallTalk.

But the patterns work just aswell in Java,
C++, C Sharp, Python, Ruby, or whatever
OO language tickles your fancy.

But there's more. Patterns aren't even
limited to software.



I Patterns are Platform Independent

Since you're not thinking about implementation details,
patterns are independent of any particular platform
or programming language.

Thisisthe book that started it all - the first
pattern language book.

It isn't about software at all, it's about
architecture and city planning.

It isareally fun book - the patterns are
Interesting and insightful.

And it isextremely helpful in seeing how

the concept of patterns transcends
software.



I Patterns are Platform Independent

Since you're not thinking about implementation details,
patterns are independent of any particular platform
or programming language.

If you are interested in going beyond the
definitions of afew patterns... if you want
to understand the theory behind pattern
languages... these two books complement
each other very well.



The Bumper Pattern

Here's a pattern with which you are
probably familiar.

The bumper pattern is shorthand for a
device that absorbs, deflects, or repels
mpacts.

There are dlightly different instances of the
bumper pattern on the front and back of
every car.

The pattern doesn't specify color, width, or
stopping power.



I The Bumper Pattern

I The bumper patternis
platform independent.

Much like software patterns, the bumper
pattern is platform independent.

Bumper cars, bumper pool, and pinball
bumpers are very diverse implementations
of the bumper pattern.

The idea of absorbing, deflecting, or
repelling an impact is retained in the
bumper pattern, regardliess of the specific
Implementation.



I Patterns Simplify Communication

Patterns make it easier to think about,
design, and talk about software.

Patterns make it easier to think about
software.

They allow you to focus on the role that a
component plays when designing a
system.

And free you from thinking about the
Implementation details.

Patterns make it easier to describe a
complex system in bite-sized chunks.



The Collection Pattern

Intent
I How do you model a one to many relationship?

Solution
1. Make a Collection Object
2. Usually encapsulates a linked list or queue
3. May be ordered or unordered
Consequences
* Usually used to implement uni-directional relationships
* Most common form of Relationship Object

Letstake alook at afew software patterns
to give you a quick feel for them.

Thisisthe collection pattern.

Does this make sense to you? | find it
really confusing... it tells me how to
Implement it, but | don't have afeel for
what it istrying to do.

| think we can do better.



The Collection Pattern

Two “Car Trunk” Implementations
of The Collection Pattern

This makes sense to me.

A collection isjust agroup of things that
have something in common.

In these two examples, we have collections
of “thingsin the trunk”.

The objects themselves may or may not be
related otherwise.

They're part of the same collection of
objects.



The Facade Pattern

Intent
Encapsulate a subsystem using a high-level interface, simplifying subsystem
usage and hiding structural details.

Solution

1. Clients communicate with
subsystem objects by calling methods in
Facade

2. Clients never (or as seldom as
possible) directly accessing objectsin
subsystem -- any such access weakens
the encapsulation

3. Subsystem objects usually retain no
knowledge of client

4. Subsystem objects do not normally
maintain any reference to Facade

Thisisthe facade pattern we looked at
earlier.

Once again, there'sawhole lot of data here,
and a good idea of how it Is implemented,
but you have to know what a facade isto
really grasp what it istrying to do.

If | already knew what a facade was, |
wouldn't be reading a description of what
afacadels.



The Facade Pattern

The “Give Me Money” and “ Start the Car”
implementations of the facade pattern.

Here's a couple of facades we use all the
time.

The ATM hides the complexity of handling
banking transactions — you just want your
money.

Y ou don't have to know how your engine
works to be able to start your car.

Facades hide the complexity that the user
doesn't care about.



The Observer Pattern

Intent
Define relationship between a group of objects such that whenever one object is
updated all others are notified automatically.

Applicability
* Changes to one object in a group requires changes to the others in the group
* The number of objectsin the group may vary
* Loose coupling is desired between the objects in the group

Thisisan extremely influential pattern.

Virtually every modern graphical program
uses the observer pattern.

Y ou may have heard of MV C (model view
controller); the observer pattern is critical
to good MV C design.

| have written dozens, if not hundreds, of
observers... and | still find this diagram to
be hostile.

This diagram doesn't want you to get it.



The Observer Pattern

The * Security Guard”
implementation of the
observer pattern.

| love this picture.

Thisguy Is an observer, he watchesyou in
case you shoplift.

See the whistle hanging from his shoulder?

If your state changes from “customer” to
“shoplifter”, he blows that whistle, which
notifies all the interested parties.

An observer watches other objects.

If the watched object changes, the observer
tells everyone who wants to know.



I Patterns Are Common Concepts

implementation of the

The “ Security Guard”
I observer pattern.

The“Give Me Money” and “ Start the Car”
implementations of the facade pattern.

Many platforms
take advantage of
the bumper pattern. The Carburetor Pattern

Don't be afraid of patterns.

The popular literature on patterns may
appear unfriendly at times, but remember
that patterns are just like these things -
common terms for common structures.



I The Pattern Pattern

I Intent (Why would | use this pattern?)

Applicability (When or where would | use this pattern?)

Consequences (What happensiif | use this pattern?)

Now that we're all comfortable with
patterns, let's talk about what goes into
those painfully dry standard patterns.

Thisisthe pattern for making patterns.

Patterns vary from book to book, but the
three most common pieces are:

- The intent; what we're trying to do.

- Applicability; where this pattern fits.

- and Conseguences, what happens when
we use this pattern.



Intent (Why would | use this pattern?)

What is the intent of a pattern?



I The Pattern Pattern

Intent
I Represent common designs in an abstract, platform independent way, to facilitate talking and
thinking about design without having to know all the details.

A pattern is used to represent common
designs in an abstract, platform
Independent way, to facilitate talking and
thinking about design without having to
know all the details.



Intent
Represent common designs in an abstract, platform independent way, to facilitate talking and

thinking about design without having to know all the details.

Applicability (When or where would | use this pattern?)

When would we want to use a pattern?



The Pattern Pattern

Intent
I Represent common designs in an abstract, platform independent way, to facilitate talking and
thinking about design without having to know all the details.

Applicability
* One person wants to think about a system design.

Y ou might use patterns if you wanted to
think about the design of a system you're
working on.

Replacing collections of individual classes
with patterns can make it easier to grasp a
larger piece of the system at once.



The Pattern Pattern

Intent
I Represent common designs in an abstract, platform independent way, to facilitate talking and
thinking about design without having to know all the details.

Applicability
* One person wants to think about a system design.
* Several people want to talk about the major components of a system.

Y ou might use patterns to make it easier to
talk to other devel opers about the system

design.

If you talk in terms of patterns instead of
Individual classes... you can skip over the
Implementation details... and put off
discussion about fine points... until you
have afeel for how the overall design

works.



The Pattern Pattern

Intent
I Represent common designs in an abstract, platform independent way, to facilitate talking and
thinking about design without having to know all the details.

Applicability

* One person wants to think about a system design.

* Several people want to talk about the major components of a system.
* Y ou want to separate the design from the platform.

One more common reason to use patternsis
to separate the design from the platform.

Using patterns this way can allow your
basic system design to withstand major
changes, like switching programming
|languages.



The Pattern Pattern

Intent
I Represent common designs in an abstract, platform independent way, to facilitate talking and
thinking about design without having to know all the details.

Applicability

* One person wants to think about a system design.

* Several people want to talk about the major components of a system.
* Y ou want to separate the design from the implementation details.

Consequences (What happensif | use this pattern?)

Suppose we use patterns, what will happen?



The Pattern Pattern

Intent
I Represent common designs in an abstract, platform independent way, to facilitate talking and

thinking about design without having to know all the details.

Applicability

* One person wants to think about a system design.

* Several people want to talk about the major components of a system.
* Y ou want to separate the design from the implementation details.

Consequences
* The design is independent of any particular platform or technology.

The design will be platform and technology
Independent.

The investment in understanding the
problem on one platform can be carried
through to an entirely different platform.



The Pattern Pattern

Intent
I Represent common designs in an abstract, platform independent way, to facilitate talking and
thinking about design without having to know all the details.

Applicability

* One person wants to think about a system design.

* Several people want to talk about the major components of a system.
* Y ou want to separate the design from the implementation details.

Consequences
* The design is independent of any particular platform or technology.
* The design can remain constant while the implementation changes.

The design can remain constant while the
specific implementation changes.

For example, you can do significant
performance optimization, changing
hundreds or even thousands of lines of
code, without diverging from the overall
system design.



The Pattern Pattern

Intent
I Represent common designs in an abstract, platform independent way, to facilitate talking and
thinking about design without having to know all the details.

Applicability

* One person wants to think about a system design.

* Several people want to talk about the major components of a system.
* Y ou want to separate the design from the implementation details.

Consequences

* The design is independent of any particular platform or technology.

* The design can remain constant while the implementation changes.

* System design more closely reflects the intended purpose of the system.

The system design can more closely reflect
the intended purpose of the system.

By keeping the design coarse grained, you
avoid the problem of fine grained details
obscuring the bigger picture.

The design can be a close representation of
the problem at hand, without imposing
limitations on the detailed
Implementation.



The Pattern Pattern

Intent
I Represent common designs in an abstract, platform independent way, to facilitate talking and
thinking about design without having to know all the details.

Applicability

* One person wants to think about a system design.

* Several people want to talk about the major components of a system.
* Y ou want to separate the design from the implementation details.

Consequences

* The design is independent of any particular platform or technology.

* The design can remain constant while the implementation changes.

* System design more closely reflects the intended purpose of the system.
* Spend less time explaining the design of individual components.

Y ou can spend less time debating the
Individual components.

Y ou can avoid getting into hair-splitting
debates about whether to use an array and
Index or acollection and iterator.



The Pattern Pattern

Intent
I Represent common designs in an abstract, platform independent way, to facilitate talking and
thinking about design without having to know all the details.

Applicability
* One person wants to think about a system design.

* Several people want to talk about the major components of a system.
* Y ou want to separate the design from the implementation details.

Consequences

* The design is independent of any particular platform or technology.

* The design can remain constant while the implementation changes.

* System design more closely reflects the intended purpose of the system.

* Spend less time explaining the design of individual components.

* Spend more time refining the collection of components that make up the system.

Y ou can spend more time refining the
overall system.

Specific implementation is important, but
sometimes you need to focus on what the
system is doing, not on how it isdoing it.

Using patterns as shorthand for the
Implementation lets you see the system as
awhole.



Patterns in The Wild

We've talked a bit about some individual
patterns.

We've gone over the definition of a pattern
are where they fit.

That isall well and good, but how do these
things actually work when you're working
on areal problem?



Save Address Process

Thisis asmple sequence diagram of the
save process for an address object.

When the user clicks save, an event is sent
to the address saver.

The address saver grabs the data from the
address object, creates an address save
request, and calls invoke on the request.
The request object handles the actual
service call against the remote SOA server.



Save Address Process

It can get abit more complicated if thereis
amerge or any other data processing
happening in the SOA tier.

If the response to a save reguest contains
the canonical form of the stored object, the
address saver might update the Address
obj ect.

In turn, each of the mutating calls on the
address object will send an event to the
address dialog - so it can update itself.



Save Address Process

Y ou may be familiar with this pattern, it is
called, "Moddl, View, Controller."

In our diagram, the view is on the left, the
controller next, then the model.

We also have arequest object. Request is
not a pattern identified by the Gang of Four,
though it isalot like the command pattern.
But it isacommon feature in client/server
software, particularly with service oriented
architecture, so I'm going to call it
"Request."



Save Process

Now we can begin to ssmplify the diagram.
Thisisalot like zooming out of a map.
We substitute common names for specific
names, and begin to remove detail.

We've removed all reference to the word
Address, and replace all the gets and sets
with one "get data' and one "set data’".

It still means the same thing, and we can
refer to the more detailed pictures, but this
IS easier to grasp in one |ook.



Save Process

Some of you may be ahead of me on this
step. Model, View, and Controller are the
common components of alarger pattern; the
User Interface or Ul pattern.

The Ul pattern makes use of Observer /
Observable, and can be extremely complex.

At thislevel of zoom, however, we are not
concerned with the details. As important as
the detalls are, we're trying to get afeel for
the whole system.



Save Process

Once we're comfortable that we understand
the Ul pattern, we can collapse the Modd,
View, and Controller into asingle element
In the sequence diagram.

We still have all the same meaning, but
we've compressed it into one commonly
understood box - the Ul.



Save Process

Now we can push that request object over
next to the box representing the Ul pattern.

That leaves us with abunch of free space
on the page now, and a magical box called
SOA.

When it comes to software, | don't like
magic. It would be nice if we could get an
Idea of what SOA does on this page.



Save Process SOA

And thereit is. SOA isitself comprised of
patterns.

We have a chain of responsibility that
processes the inbound HT TP request, turns
It into objects, and validates the data, then
hands the request to the Database Facade.
The Database Facade attempts the write and
reports the results.

If there isafailure in the database write, the
chain of responsibility can hand the request
to the IM S Facade, which queues the
request for later processing.



Without Patterns
- Lots of Detail
- Narrow Scope

With Patterns
- Little Detall
- Broad Scope

We started with a detailed sequence
diagram, that was narrow in scope.

We replaced detailed structures with pattern
names, fitting more information in less
Space.

With the extra space, we expanded the
scope of our diagram.

Patterns allow you to fit more information
In less space, by reducing detail.

It works the same when talking or thinking
about a software or system design.



I Thank You

The“ Security Guard”

implementation of the
observer pattern.

The“Give Me Money” and “ Start the Car”
implementations of the facade pattern.
Many platforms
take advantage of
the bumper pattern. The Carburetor Pattern
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So that's an introduction to patterns. | hope
that it servesto take some of the fear,
uncertainty, and doubt away.

Patterns are like a good pair of sneakers —
once you've used them for awhile, they'll
fit likeaglove.

Y ou can get acopy of this presentation at:
http://traxel.com/patterns/



