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“The human eye has a readiness for patterns. Much
iIs not seen simply because the mind is blind, not
eyes. The eyes see in lines, curves, and patterns.
Man himself works in patterns simple or complex,
and such things are often evidence of man’s

previous presence.”

William Tell Sackett, Treasure Mountain
By Louis LAmour, 1972

© Robert Cloutier, 2009



Patterns in Prehistoric Art,

Society, and Communications HEGSKOLEN

Patterned Body
Anthropomorphs

Petroglyphs, Coso Range, California

Rock Art at Petroglyph National Monument,
Albuquerque, NM

Source: A Field Guide to Rock Art Symbols Of the
Greater Southwest, Alex Patterson, Johnson Books,

Boulder, 1992

Petroglyphs are powerful cultural symbols that reflect the complex
societies and religions of the surrounding tribes.
© Robert Cloutier, 2009



Brief Pattern History

1964 — Christopher Alexander
— Books on Architecture, building and urban planning
— Notes on the Synthesis of Form H',,\‘
— A Pattern Language
— A Timeless Way of Building

1987 - Ward Cunningham & Kent Beck
— Decided to use some of Alexander's ideas

— Developed five patterns for guiding novice Smalltalk
programmers

— Presented paper at OOPSLA'87 in Orlando
» "Using Pattern Languages for Object-Oriented Programs".
1995 - Erich Gamma, Richard Helm, Ralph Johnson, and
John Vlissides
— Software Design

— Design Patterns: Elements of Reusable Object-Oriented
Software ‘

© Robert Cloutier, 2009
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Shared couple’s realm

private realms
House for Couple

common
area

Parent’s Children’s
realm realm

House for Couple
w/ Small Children
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Abstraction — Why Patterns Work 4 -

«
Photograph of a White Rose

Abstraction White Rose
Georgia O’Keefe, 1927

© Robert Cloutier, 2009
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 Abstraction hides detall

 Does not obfuscate the item of
Interest

| know | can not paint a flower on
the desert on a bright summer
morning but maybe in terms of paint
color | can convey to you my
experience of the flower or the
experience that makes the flower of
significance to me at that particular

time.
Georgia O’Keefe, 1931
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* Implicit Knowledge

— Internal, unshared knowledge acquired via formal or informal mentoring,
and work experience in the work environment

— The holder of that implicit knowledge may become a bottleneck in
applying systems experience on current or future projects

* Explicit Knowledge
— Implicit Knowledge made known through documentation and sharing

Describing architectures in the context of known and understood
patterns should foster better and more consistent understanding
across the many stakeholder communities

© Robert Cloutier, 2009
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 Many of Edison’s world-changing inventions
were created through the recognition of
patterns of connection between seemingly
unrelated technologies...

» Edison’s awareness of patterns also allowed
him to see how the component parts of
solutions he had generated in one area of
experimentation could apply to application in
another completely different area.

» Years of observing how incoming Morse code
messages were tapped out by a chiseled
stylus on most telegraph equipment led
Edison, in another moment of inspiration, to
see how this same chiseled stylus might be
used to transfer sound waves onto cylindrical
records.

* ... As he collected data, Edison would
regularly ask “Have | seen this anywhere else
before? Is there a pattern here?”

Source: Innovate Like Edison — The Success System of America’s
Greatest Inventor, Michael J. Gelb and Sarah Miller Caldicott,
Dutton, New York, New York, 2007.

© Robert Cloutier, 2009

Pictures: http://www.videointerchange.com/audio history.htm
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System architecture patterns constitute high-level structures
appropriate to the design of the major elements and subsystems of the system or
enterprise of interest. They express the relation between the context, a
problem, and a solution, documenting attributes and usage guidance.
Architecture patterns are time-proven in solving problems which are similar in
nature to the problem under consideration.

Value of Architecture Patterns

« Knowledge Management
- Enables reuse of good concepts and implementations, and to preserve them for future

projects

e Control Complexity
- Architectural patterns may help control the complexity of an architecture by

standardizing it on a well known and practiced pattern

« Common Understanding
- Describing parts of the architecture in the context of known and understood architecture

patterns results in a common understanding of the architecture

e Mitigate Risks
- Using and applying known architecture patterns in architecture design introduce less risk

than a new architecture design

© Robert Cloutier, 2009



Patterns Are Not Created - They ;

are Mined HOGSKOLEN

e Over time, similar designs are arrived at independently by different
designers on various projects

e Where the same elements exist in multiple designs, the design can be

studied and documented to encourage reuse
- This reuse prevents engineers from having to reinvent, or rediscover the same
concept

e Ruleof 3
e« Aconcept is only a pattern when one can identify at least 3
independent, observable applications utilizing the proposed pattern
as part of the solution

© Robert Cloutier, 2009



Understanding Patterns - The Simple SOA Pattern T\"x

& Electricity Production and Deliver Example T
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Some Interesting Observations
_ » Service Level Agreements include:
Registry  Consistent electricity at constant

(Regioter (Diesover voltage & wattage, under varying loads
Service) ervice) e Standard p|ugs
« Consumer can add new AC, Freezer, etc.
Service/ Service/ without notifying electric provider
i mation Bind R mation « Without the electric meter, the electric
ovider gﬁsice) monsumer company has no idea what each consumer
consumes
odd Analysis View [Analysis View] 7 * There are multiple providers on the Grid
* Electricity is not routed to you - if you are
Mo using Green Power Company, those
electrons may never arrive at your home
« What happens when demand outstrips
supply?
» Borrowed from another service provider
* Implementation of service is transparent to
E'Eﬂgitiﬁ:ﬂde' ol FtesidenﬁarEbI:c:rTnCusmnm consumer
sSsbleflectic  sAgreementToPay » Consumer does not normally care how it
Is produced

© Robert Cloutier, 2009



System Architecture Pattern 7
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» Corporate systems engineering departments attempt to capture knowledge
explicitly through artifacts

« A significant component of this corporate knowledge, however, is implicit
» This implicit knowledge is useful to others only if it is shared

« If a pattern exists only in the form of implicit knowledge, it is not accessible by
others

» Developing increasingly complex systems drives a need for a common lexicon
between systems architects

* In communities that use patterns, the patterns often become standardized
through multiple implementations, presentations at research and professional
conferences, and publication in research journals

» This standardization fosters reuse of designs and even code that might be
generated from the architecture patterns.

— Such reuse can in turn improve development efficiency and productivity

© Robert Cloutier, 2009
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Book Purchase Example ......_....

HEGSKOLEN
i Buskerud

i A O
\ WS -
Cies barper
Crcder LS barper
gy WG G5 b T i Credft
Eor St ey Bk Status
Sook  FEATES  Diaceune
Ry e = M
e e WS
v '—"*t*’\
3‘“"*\ Bovhafel
Sk e
Haak
fRlelh et
oo 5 i
Sirmice Soy —
Sk + . g&
Fpen o ook o
- R\ B i Mioiieation
=111 .
Sk .mefbr
Sy Physcis
Hook s
S Fitas
Sk
High Level Use Case for Supphors

Customer wants to buy a book
Detailed Use Case for

Customer wants to buy a book

Diagram Source: Requirements Patterns via Events / Use Cases,
http://mww.systemsguild.com/GuildSite/SQR/Requirements_Patterns.html
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Generalize to: Service Purchase
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Diagram Source: Requirements Patterns via Events / Use Cases,
http://mww.systemsguild.com/GuildSite/SQR/Requirements_Patterns.html
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Generic Customer Purchase

Pattern
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A requirements process pattern for the event:

Customer wants to buy a product or service

Diagram Source: Requirements Patterns via Events / Use Cases,

http://mww.systemsguild.com/GuildSite/SQR/Requirements_Patterns.html
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Further generalization allows me to
use it for purchasing almost
anything...

Can | use this as a starting point to
design an Automobile Purchase
system?

What about to order High Speed
Internet?

What about a course registration
system?



