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Introduction 
• Experts perform differently than 

beginners 
• Unlike novices, professional 

athletes, musicians, & dancers 
move fluidly & effortlessly,  
without focusing on each  
individual movement 
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Introduction 
• Experts perform differently than 

beginners 
• When watching experts perform  

it’s easy to forget how much effort 
they’ve put into reaching high  
levels of achievement  

• Continuous repetition &  
practice are crucial to their success 

• Mentoring from other experts is  
also essential to achieving mastery 
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Introduction 
At the heart of all these activities is knowledge & mastery of patterns 
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Map Design 
Problems to 

Proven 
Solutions 

Codify 
Design 

Expertise 

… 

Identify 
& Name 

Recurring 
Structures & 

Behaviors 

Enable 
Systematic 

Design 
Reuse 

Convey 
Architectural 
Knowledge 

Pattern 
Concepts 

Learning Objectives in this Part of the Module 
• Understand what patterns are & 

how they codify design 
experience to help improve 
quality & productivity  



Overview of Patterns Douglas C. Schmidt 

9 

Learning Objectives in this Part of the Module 
• Understand what patterns are & 

how they codify design 
experience to help improve 
quality & productivity  

• Identify common characteristics 
of patterns & pattern descriptions 

Observer 
update 

ConcreteObserver 
update 
doSomething 

Subject 

 
setData 
getData 
notify  
attach 
detach 
 

state 
observerList 

* 

Observer 
pattern 

for all observers 
in observerList do 
   observer.update() 

state = X; 
notify(); 

s.getData() 
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What are Software Patterns? 
• Describes a solution to a common problem arising within a context  

Civil 
engineering 

Mobile 
devices 

Automotive 

Electronic 
Trading 

Aerospace 



Overview of Patterns Douglas C. Schmidt 

11 

• Patterns help improve software quality  
and developer productivity by 
• Naming recurring design  

structures 
• e.g., the Observer pattern 

“defines a one-to-many  
dependency between objects  
so that when one object  
changes state, all dependents 
are notified & updated” 

 

Observer 
pattern 

Observer 

ConcreteObserver 

Subject 

 
 

What are Software Patterns? 
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• Patterns help improve software quality  
and developer productivity by 
• Naming recurring design  

structures 
• Specifying design structure  

explicitly by identifying key  
properties of classes/objects,  
e.g.: 
• roles & relationships 
• dependencies 
• interactions 
• conventions 

Interpret class & object loosely: patterns are for more than OO languages! 

Observer 
update 

ConcreteObserver 
update 
doSomething 

Subject 

 
setData 
getData 
notify  
attach 
detach 
 

state 
observerList 

* 
state = X; 
notify(); 

s.getData() 
for all observers 
in observerList do 
   observer.update() 

Observer 
pattern 

What are Software Patterns? 
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• Patterns help improve software quality  
and developer productivity by 
• Naming recurring design  

structures 
• Specifying design structure  

explicitly by identifying key  
properties of classes/objects 

• Abstracting from concrete  
design elements 
• For example, problem domain,  

form factor, vendor, programming  
language, etc. 
 

Observer 
update 

ConcreteObserver 
update 
doSomething 

Subject 

 
setData 
getData 
notify  
attach 
detach 
 

state 
observerList 

* 
state = X; 
notify(); 

s.getData() 
for all observers 
in observerList do 
   observer.update() 

Observer 
pattern 

What are Software Patterns? 
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• Patterns help improve software quality  
and developer productivity by 
• Naming recurring design  

structures 
• Specifying design structure  

explicitly by identifying key  
properties of classes/objects 

• Abstracting from concrete  
design elements 

• Distilling & codifying 
knowledge gleaned by  
experts from their successful  
design experience 

Patterns help avoid “reinventing the wheel” for common software problems 

Observer 
update 

ConcreteObserver 
update 
doSomething 

Subject 

 
setData 
getData 
notify  
attach 
detach 
 

state 
observerList 

* 

for all observers 
in observerList do 
   observer.update() 

state = X; 
notify(); 

s.getData() 

Observer 
pattern 

What are Software Patterns? 
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Common Characteristics of Patterns 
• They describe both a thing &  

a process: 
• The “thing” (the “what”) typically 

means a particular high-level 
design outline or description of 
implementation details 
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Common Characteristics of Patterns 
• They describe both a thing &  

a process: 
• The “process” (the “how”) 

typically describes the steps to 
perform to create the “thing” 

 

csis.pace.edu/~bergin/dcs/SoftwarePatterns_Coplien.pdf has more info 

http://csis.pace.edu/~bergin/dcs/SoftwarePatterns_Coplien.pdf
http://csis.pace.edu/~bergin/dcs/SoftwarePatterns_Coplien.pdf
http://csis.pace.edu/~bergin/dcs/SoftwarePatterns_Coplien.pdf
http://csis.pace.edu/~bergin/dcs/SoftwarePatterns_Coplien.pdf
http://csis.pace.edu/~bergin/dcs/SoftwarePatterns_Coplien.pdf
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Common Characteristics of Patterns 
• They describe both a thing &  

a process  
• They can be independent of 

programming languages & 
implementation techniques 

 
 

Naturally, different patterns apply to different programming languages 
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Common Characteristics of Patterns 
• They describe both a thing &  

a process  
• They can be independent of 

programming languages & 
implementation techniques 

• They define “micro-architectures”  
• In other words, recurring design 

structure 

Observer 

update 

ConcreteObserver 

update 
… 

Subject 

attach 
detact 
notify 

state 
observerList 

* 

The Observer 
pattern 

for all observers 
in observerList do 
   observer.update() 
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• They describe both a thing &  
a process  

• They can be independent of 
programming languages & 
implementation techniques 

• They define “micro-architectures”  
• Certain properties may be 

modified for particular contexts 
 

Content  
Observer 
onChange 

MyContent 
Observer 

onChange 
… 

Content 
Observable 

registerObserver 
unregisterObserver 
notifyChange 

state 
observerList 

* 

One use of the 
Observer pattern 

in Android 

Observer Observer 

Subject Observer 

Observer 

Concrete 
Observer 

Common Characteristics of Patterns 

for all observers 
in observerList do 
   observer.onChange() 
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• They describe both a thing &  
a process  

• They can be independent of 
programming languages & 
implementation techniques 

• They define “micro-architectures”  
• Certain properties may be 

modified for particular contexts 

Broadcast  
Receiver  
onReceive 

BroadcastHandler 

onReceive 
… 

Context 

registerReceiver 
unregisterReceiver 
sendBroadcast 

state 
observerList 

* 

A different use of 
the Observer 

pattern in Android 

Observer Observer 

Subject Observer 

Observer 

Concrete 
Observer 

Common Characteristics of Patterns 

for all observers 
in observerList do 
   observer.onReceive() 



Overview of Patterns Douglas C. Schmidt 

21 

Common Characteristics of Patterns 
• They describe both a thing &  

a process  
• They can be independent of 

programming languages & 
implementation techniques 

• They define “micro-architectures”  
• They aren’t code or (concrete) 

designs, so they must be reified  
and applied in particular  
languages 
 

The Observer 
pattern in Java 

public class EventHandler  
    extends Observer {  
  public void update(Observable o,  
                     Object arg)  
  { /*…*/ }  
    … 

public class EventSource  
    extends Observable,  
    implements Runnable { 
  public void run()  
  { /*…*/ notifyObservers(/*…*/); } 
    … 
 EventSource eventSource =  
 new EventSource(); 
EventHandler eventHandler =  
 new EventHandler(); 
eventSource.addObserver(eventHandler); 
Thread thread =  
   new Thread(eventSource);  
thread.start(); 
… 

en.wikipedia.org/wiki/Java_(programming_language) has more info on Java 

http://www.dre.vanderbilt.edu/ACE
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Common Characteristics of Patterns 
• They describe both a thing &  

a process  
• They can be independent of 

programming languages & 
implementation techniques 

• They define “micro-architectures”  
• They aren’t code or (concrete) 

designs, so they must be reified  
and applied in particular  
languages 

class Event_Handler  
    : public Observer {  
public: 
  virtual void update(Observable o,  
                      Object arg)  
  { /* … */ }  
    … 

class Event_Source  
    : public Observable,  
      public ACE_Task_Base {  
public: 
  virtual void svc()  
  { /*…*/ notify_observers(/*…*/); } 
    … 
 
Event_Source event_source; 
Event_Handler event_handler; 
event_source->add_observer 
                     (event_handler); 
Event_Task task (event_source);  
task->activate(); 
… 

The Observer pattern  
in C++ & ACE 

 
(uses the GoF Bridge pattern with 

reference counting to simplify  
memory management & ensure 

exception-safe semantics) 

www.dre.vanderbilt.edu/ACE has more info on ACE 

http://www.dre.vanderbilt.edu/ACE
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Common Characteristics of Patterns 
• They describe both a thing &  

a process  
• They can be independent of 

programming languages & 
implementation techniques 

• They define “micro-architectures”  
• They aren’t code or (concrete) 

designs, so they must be reified  
and applied in particular  
languages 

• They are not methods but can be  
used as an adjunct to methods, e.g.:  
• Rational Unified Process 
• Agile 
• Others 
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Common Characteristics of Patterns 
• They describe both a thing &  

a process  
• They can be independent of 

programming languages & 
implementation techniques 

• They define “micro-architectures”  
• They aren’t code or (concrete) 

designs, so they must be reified  
and applied in particular  
languages 

• They are not methods but can be  
used as an adjunct to methods  

• There are also patterns for organizing 
effective software development teams  
and navigating other complex settings 
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Common Parts of a Pattern Description 
• Name  

• Should be pithy & memorable 

See c2.com/cgi/wiki?PatternForms for more info on pattern forms  

http://c2.com/cgi/wiki?PatternForms
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Common Parts of a Pattern Description 
• Intent 

• Goal behind the pattern & the 
reason(s) for using it 

See c2.com/cgi/wiki?PatternForms for more info on pattern forms  

http://c2.com/cgi/wiki?PatternForms
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Common Parts of a Pattern Description 
• Problem addressed by pattern  

• Motivate the “forces” & situations in 
which pattern is applicable  

See c2.com/cgi/wiki?PatternForms for more info on pattern forms  

http://c2.com/cgi/wiki?PatternForms
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Common Parts of a Pattern Description 
• Solution  

• Visual & textual descriptions of  
pattern static structure, participants, 
and collaboration dynamics  

See c2.com/cgi/wiki?PatternForms for more info on pattern forms  

http://c2.com/cgi/wiki?PatternForms
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Common Parts of a Pattern Description 
• Examples & Implementation 

guidance   
• May include source code snippets in  

one or more programming languages 

See c2.com/cgi/wiki?PatternForms for more info on pattern forms  

http://c2.com/cgi/wiki?PatternForms
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Common Parts of a Pattern Description 
• Consequences  

• Benefits & liabilities of applying  
the pattern  

See c2.com/cgi/wiki?PatternForms for more info on pattern forms  

http://c2.com/cgi/wiki?PatternForms
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Common Parts of a Pattern Description 
• Known uses  

• Examples of real uses of the pattern 
• Should follow the “rule of three”  

See c2.com/cgi/wiki?PatternForms for more info on pattern forms  

http://c2.com/cgi/wiki?PatternForms
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Common Parts of a Pattern Description 
• Related patterns  

• Summarize relationships & tradeoffs 
between alternative patterns for 
similar problems 

See c2.com/cgi/wiki?PatternForms for more info on pattern forms  

http://c2.com/cgi/wiki?PatternForms
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Learning Objectives in this Part of the Module 
• Understand the history & contents of 

• Design Patterns: Elements of  
Reusable Object-Oriented Software 
• Commonly known as the  

“Gang of Four” (GoF) book 
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Learning Objectives in this Part of the Module 
• Understand the history & contents of 

• Design Patterns: Elements of  
Reusable Object-Oriented Software 
• Commonly known as the  

“Gang of Four” (GoF) book 
• Pattern-Oriented Software  

Architecture: A System of Patterns 
• Commonly known as the  

“POSA1” book 
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Learning Objectives in this Part of the Module 
• Understand the history & contents of 

• Design Patterns: Elements of  
Reusable Object-Oriented Software 
• Commonly known as the  

“Gang of Four” (GoF) book 
• Pattern-Oriented Software  

Architecture: A System of Patterns 
• Commonly known as the  

“POSA1” book 
• Pattern-Oriented Software  

Architecture: Patterns for Concurrent  
& Networked Objects 
• Commonly known as the  

“POSA2” book 
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History of the GoF & POSA Pattern Books 
• 1991 – Erich Gamma completes his PhD dissertation on patterns for GUIs 

www.informatik.uni-trier.de/~ley/pers/hd/g/Gamma:Erich.html has more info 

http://www.informatik.uni-trier.de/~ley/pers/hd/g/Gamma:Erich.html
http://www.informatik.uni-trier.de/~ley/pers/hd/g/Gamma:Erich.html
http://www.informatik.uni-trier.de/~ley/pers/hd/g/Gamma:Erich.html
http://www.informatik.uni-trier.de/~ley/pers/hd/g/Gamma:Erich.html
http://www.informatik.uni-trier.de/~ley/pers/hd/g/Gamma:Erich.html
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History of the GoF & POSA Pattern Books 
• 1991 – Erich Gamma completes his PhD dissertation on patterns for GUIs 
• 1992-1993 – Gang-of-Four participate in “Towards  

an Architecture Handbook” workshop at OOPSLA 

c2.com/cgi/wiki?ArchitectureHandbookWorkshop has more info 

http://c2.com/cgi/wiki?ArchitectureHandbookWorkshop
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History of the GoF & POSA Pattern Books 
• 1991 – Erich Gamma completes his PhD dissertation on patterns for GUIs 
• 1992-1993 – Gang-of-Four participate in “Towards  

an Architecture Handbook” workshop at OOPSLA 
• 1993 – GoF publish their first paper at ECOOP 

www.dre.vanderbilt.edu/~schmidt/original-GOF-patterns-paper.pdf  

http://www.dre.vanderbilt.edu/~schmidt/original-GOF-patterns-paper.pdf
http://www.dre.vanderbilt.edu/~schmidt/original-GOF-patterns-paper.pdf
http://www.dre.vanderbilt.edu/~schmidt/original-GOF-patterns-paper.pdf
http://www.dre.vanderbilt.edu/~schmidt/original-GOF-patterns-paper.pdf
http://www.dre.vanderbilt.edu/~schmidt/original-GOF-patterns-paper.pdf
http://www.dre.vanderbilt.edu/~schmidt/original-GOF-patterns-paper.pdf
http://www.dre.vanderbilt.edu/~schmidt/original-GOF-patterns-paper.pdf
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History of the GoF & POSA Pattern Books 
• 1991 – Erich Gamma completes his PhD dissertation on patterns for GUIs 
• 1992-1993 – Gang-of-Four participate in “Towards  

an Architecture Handbook” workshop at OOPSLA 
• 1993 – GoF publish their first paper at ECOOP 
• 1994 – Design Patterns: Elements of Reusable  

Object-Oriented Software (GoF book) published 

en.wikipedia.org/wiki/Design_Patterns has more info on GoF book 

http://en.wikipedia.org/wiki/Design_Patterns
http://en.wikipedia.org/wiki/Design_Patterns
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History of the GoF & POSA Pattern Books 
• 1991 – Erich Gamma completes his PhD dissertation on patterns for GUIs 
• 1992-1993 – Gang-of-Four participate in “Towards  

an Architecture Handbook” workshop at OOPSLA 
• 1993 – GoF publish their first paper at ECOOP 
• 1994 – Design Patterns: Elements of Reusable  

Object-Oriented Software (GoF book) published 
• 1994 – First PLoP conference 

en.wikipedia.org/wiki/Pattern_Languages_of_Programs has more info on PLoPs 

http://en.wikipedia.org/wiki/Pattern_Languages_of_Programs
http://en.wikipedia.org/wiki/Pattern_Languages_of_Programs
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History of the GoF & POSA Pattern Books 
• 1991 – Erich Gamma completes his PhD dissertation on patterns for GUIs 
• 1992-1993 – Gang-of-Four participate in “Towards  

an Architecture Handbook” workshop at OOPSLA 
• 1993 – GoF publish their first paper at ECOOP 
• 1994 – Design Patterns: Elements of Reusable  

Object-Oriented Software (GoF book) published 
• 1994 – First PLoP conference 
• 1996 – volume 1 of the Pattern-Oriented  

Software Architecture (POSA1 book) published 
 

www.dre.vanderbilt.edu/POSA/POSA1 has more info on POSA1 book 

http://www.dre.vanderbilt.edu/POSA/POSA1
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History of the GoF & POSA Pattern Books 
• 1991 – Erich Gamma completes his PhD dissertation on patterns for GUIs 
• 1992-1993 – Gang-of-Four participate in “Towards  

an Architecture Handbook” workshop at OOPSLA 
• 1993 – GoF publish their first paper at ECOOP 
• 1994 – Design Patterns: Elements of Reusable  

Object-Oriented Software (GoF book) published 
• 1994 – First PLoP conference 
• 1996 – volume 1 of the Pattern-Oriented  

Software Architecture (POSA1 book) published 
• 2000 – volume 2 of the Pattern-Oriented  

Software Architecture (POSA2 book) published 
 
 

www.dre.vanderbilt.edu/POSA/POSA2 has more info on POSA2 book 

http://www.dre.vanderbilt.edu/POSA/POSA2
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• 1991 – Erich Gamma completes his PhD dissertation on patterns for GUIs 
• 1992-1993 – Gang-of-Four participate in “Towards  

an Architecture Handbook” workshop at OOPSLA 
• 1993 – GoF publish their first paper at ECOOP 
• 1994 – Design Patterns: Elements of Reusable  

Object-Oriented Software (GoF book) published 
• 1994 – First PLoP conference 
• 1996 – volume 1 of the Pattern-Oriented  

Software Architecture (POSA1 book) published 
• 2000 – volume 2 of the Pattern-Oriented  

Software Architecture (POSA2 book) published 
• GoF & POSA authors worked on their books for years 

• They selected design practices that could be recast as  
patterns, distilled the presentations, culled those  
deemed immature, etc.  

 
 

History of the GoF & POSA Pattern Books 

See c2.com/cgi/wiki?HistoryOfPatterns for brief history of patterns 

http://c2.com/cgi/wiki?HistoryOfPatterns
http://c2.com/cgi/wiki?HistoryOfPatterns
http://c2.com/cgi/wiki?HistoryOfPatterns
http://c2.com/cgi/wiki?HistoryOfPatterns
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• 1991 – Erich Gamma completes his PhD dissertation on patterns for GUIs 
• 1992-1993 – Gang-of-Four participate in “Towards  

an Architecture Handbook” workshop at OOPSLA 
• 1993 – GoF publish their first paper at ECOOP 
• 1994 – Design Patterns: Elements of Reusable  

Object-Oriented Software (GoF book) published 
• 1994 – First PLoP conference 
• 1996 – volume 1 of the Pattern-Oriented  

Software Architecture (POSA1 book) published 
• 2000 – volume 2 of the Pattern-Oriented  

Software Architecture (POSA2 book) published 
• GoF & POSA authors worked on their books for years 
• There are several other POSA books, as well 

 

History of the GoF & POSA Pattern Books 

www.dre.vanderbilt.edu/~schmidt/POSA has more info on POSA books 

http://www.dre.vanderbilt.edu/~schmidt/POSA
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Overview of the Gang of Four Patterns 

Creational Structural Behavioral 
Class Factory 

Method 
Adapter 

(class) 
Interpreter 
Template Method 

Object Abstract 
Factory 

Builder 
Prototype 
Singleton 

Adapter 
(object) 

Bridge 
Composite 
Decorator 
Flyweight 
Façade 
Proxy 

Chain of Responsibility 
Command 
Iterator 
Mediator 
Memento 
Observer 
State 
Strategy 
Visitor 

• The Gof book presents recurring solutions to common problems in software 
design in the form of 23 patterns 

See en.wikipedia.org/wiki/Design_Patterns for more about the GoF book 

http://en.wikipedia.org/wiki/Design_Patterns
http://en.wikipedia.org/wiki/Design_Patterns
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Creational Structural Behavioral 
Class Factory 

Method 
Adapter 

(class) 
Interpreter 
Template Method 

Object Abstract 
Factory 

Builder 
Prototype 
Singleton 

Adapter 
(object) 

Bridge 
Composite 
Decorator 
Flyweight 
Façade 
Proxy 

Chain of Responsibility 
Command 
Iterator 
Mediator 
Memento 
Observer 
State 
Strategy 
Visitor 

Purpose: Reflects What the Pattern Does 

Sc
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e:
 D
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n 
W
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n 
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pl
ie

s 
Overview of the Gang of Four Patterns 
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Creational Structural Behavioral 
Class Factory 

Method 
Adapter 

(class) 
Interpreter 
Template Method 

Object Abstract 
Factory 

Builder 
Prototype 
Singleton 

Adapter 
(object) 

Bridge 
Composite 
Decorator 
Flyweight 
Façade 
Proxy 

Chain of Responsibility 
Command 
Iterator 
Mediator 
Memento 
Observer 
State 
Strategy 
Visitor 

Purpose: Reflects What the Pattern Does 

Abstract the process of instantiating objects 

Sc
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e:
 D
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n 
W
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re

  
Pa

tt
er

n 
Ap

pl
ie

s 
Overview of the Gang of Four Patterns 
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Creational Structural Behavioral 
Class Factory 

Method 
Adapter 

(class) 
Interpreter 
Template Method 

Object Abstract 
Factory 

Builder 
Prototype 
Singleton 

Adapter 
(object) 

Bridge 
Composite 
Decorator 
Flyweight 
Façade 
Proxy 

Chain of Responsibility 
Command 
Iterator 
Mediator 
Memento 
Observer 
State 
Strategy 
Visitor 

Purpose: Reflects What the Pattern Does 

Describe how classes & objects can be combined to form larger structures 

Sc
op

e:
 D

om
ai

n 
W

he
re

  
Pa

tt
er

n 
Ap

pl
ie

s 
Overview of the Gang of Four Patterns 
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Creational Structural Behavioral 
Class Factory 

Method 
Adapter 

(class) 
Interpreter 
Template Method 

Object Abstract 
Factory 

Builder 
Prototype 
Singleton 

Adapter 
(object) 

Bridge 
Composite 
Decorator 
Flyweight 
Façade 
Proxy 

Chain of Responsibility 
Command 
Iterator 
Mediator 
Memento 
Observer 
State 
Strategy 
Visitor 

Purpose: Reflects What the Pattern Does 

Concerned with interactions between objects & distribution of responsibility 

Sc
op

e:
 D

om
ai

n 
W

he
re

  
Pa

tt
er

n 
Ap

pl
ie

s 
Overview of the Gang of Four Patterns 
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Purpose: Reflects What the Pattern Does 

Sc
op

e:
 D
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n 
W
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ie
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Creational Structural Behavioral 
Class Factory 

Method 
Adapter 

(class) 
Interpreter 
Template Method 

Object Abstract 
Factory 

Builder 
Prototype 
Singleton 

Adapter 
(object) 

Bridge 
Composite 
Decorator 
Flyweight 
Façade 
Proxy 

Chain of Responsibility 
Command 
Iterator 
Mediator 
Memento 
Observer 
State 
Strategy 
Visitor 

Overview of the Gang of Four Patterns 
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Purpose: Reflects What the Pattern Does 

Sc
op

e:
 D
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n 
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Creational Structural Behavioral 
Class Factory 

Method 
Adapter 

(class) 
Interpreter 
Template Method 

Object Abstract 
Factory 

Builder 
Prototype 
Singleton 

Adapter 
(object) 

Bridge 
Composite 
Decorator 
Flyweight 
Façade 
Proxy 

Chain of Responsibility 
Command 
Iterator 
Mediator 
Memento 
Observer 
State 
Strategy 
Visitor 

Class patterns deal with relationships between classes & their subclasses 

Overview of the Gang of Four Patterns 
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Purpose: Reflects What the Pattern Does 
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Creational Structural Behavioral 
Class Factory 

Method 
Adapter 

(class) 
Interpreter 
Template Method 

Object Abstract 
Factory 

Builder 
Prototype 
Singleton 

Adapter 
(object) 

Bridge 
Composite 
Decorator 
Flyweight 
Façade 
Proxy 

Chain of Responsibility 
Command 
Iterator 
Mediator 
Memento 
Observer 
State 
Strategy 
Visitor 

Object patterns deal with object relationships that can be changed at run-time 

Overview of the Gang of Four Patterns 



Overview of Patterns Douglas C. Schmidt 

54 

Overview of the Gang of Four Patterns 

Creational Structural Behavioral 
Class Factory 

Method 
Adapter 

(class) 
Interpreter 
Template Method 

Object Abstract 
Factory 

Builder 
Prototype 
Singleton 

Adapter 
(object) 

Bridge 
Composite 
Decorator 
Flyweight 
Façade 
Proxy 

Chain of Responsibility 
Command 
Iterator 
Mediator 
Memento 
Observer 
State 
Strategy 
Visitor 

Purpose: Reflects What the Pattern Does 
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Although GoF patterns don’t focus much on concurrency & networking 
they are used extensively in Java & Android for a wide range of purposes 

√ 

√ √ 

√ 
√ 

√ 

√ 
√ 

√ √ 

stackoverflow.com/questions/1673841/examples-of-gof-design-patterns 

http://stackoverflow.com/questions/1673841/examples-of-gof-design-patterns
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Overview of the POSA1 Patterns 
Expresses a fundamental 
structural organization 

schema for a software system 

Provides a scheme for refining 
components of a software system 
or the relationships between them 

Architecture Patterns Design Patterns 
Layers Whole-Part 
Pipes & Filters Master-Slave 
Blackboard Proxy 
Broker Command Processor 
Model-View-Controller View handler 
Presentation-Abstraction-Control Forwarded-Receiver 
Microkernel Client-Dispatcher-Server 
Reflection Publisher-Subscriber 

http://www.dre.vanderbilt.edu/POSA/POSA1
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Many POSA1 patterns are relevant for concurrent 
& networked software in Java & Android 

Architecture Patterns Design Patterns 
Layers Whole-Part 
Pipes & Filters Master-Slave 
Blackboard Proxy 
Broker Command Processor 
Model-View-Controller View handler 
Presentation-Abstraction-Control Forwarded-Receiver 
Microkernel Client-Dispatcher-Server 
Reflection Publisher-Subscriber 

√ √ 

√ 

√ 
√ 

√ 

√ 

√ 

√ 

√ 

Overview of the POSA1 Patterns 

√ 

√ 
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Service Access & 
Configuration 
Patterns 

Event Handling 
Patterns 

Concurrency 
Patterns 

Synchronization 
Patterns 

Wrapper Facade Reactor Active Object Strategized Locking 

Component 
Configurator 

Proactor Half-Sync/Half-
Async 

Scoped Locking 

Interceptor Acceptor-Connector Leader/Followers Thread-Safe Interface 

Extension Interface Asynchronous 
Completion Token 

Monitor Object Double-Checked  
Locking Optimization 

Thread-Specific 
Storage 

Overview of the POSA2 Patterns 
Effectively design & configure app access to interfaces 
& implementations of evolving services & components 
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Service Access & 
Configuration 
Patterns 

Event Handling 
Patterns 

Concurrency 
Patterns 

Synchronization 
Patterns 

Wrapper Facade Reactor Active Object Strategized Locking 

Component 
Configurator 

Proactor Half-Sync/Half-
Async 

Scoped Locking 

Interceptor Acceptor-Connector Leader/Followers Thread-Safe Interface 

Extension Interface Asynchronous 
Completion Token 

Monitor Object Double-Checked  
Locking Optimization 

Thread-Specific 
Storage 

Simplify development of flexible 
& efficient event-driven apps 

Overview of the POSA2 Patterns 
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Service Access & 
Configuration 
Patterns 

Event Handling 
Patterns 

Concurrency 
Patterns 

Synchronization 
Patterns 

Wrapper Facade Reactor Active Object Strategized Locking 

Component 
Configurator 

Proactor Half-Sync/Half-
Async 

Scoped Locking 

Interceptor Acceptor-Connector Leader/Followers Thread-Safe Interface 

Extension Interface Asynchronous 
Completion Token 

Monitor Object Double-Checked  
Locking Optimization 

Thread-Specific 
Storage 

Enhance design & performance of multi-
threaded concurrent & networked software 

Overview of the POSA2 Patterns 
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Service Access & 
Configuration 
Patterns 

Event Handling 
Patterns 

Concurrency 
Patterns 

Synchronization 
Patterns 

Wrapper Facade Reactor Active Object Strategized Locking 

Component 
Configurator 

Proactor Half-Sync/Half-
Async 

Scoped Locking 

Interceptor Acceptor-Connector Leader/Followers Thread-Safe Interface 

Extension Interface Asynchronous 
Completion Token 

Monitor Object Double-Checked  
Locking Optimization 

Thread-Specific 
Storage 

Provide flexible solutions to common problems 
related to synchronizing concurrent objects 

Overview of the POSA2 Patterns 
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Service Access & 
Configuration 
Patterns 

Event Handling 
Patterns 

Concurrency 
Patterns 

Synchronization 
Patterns 

Wrapper Facade Reactor Active Object Strategized Locking 

Component 
Configurator 

Proactor Half-Sync/Half-
Async 

Scoped Locking 

Interceptor Acceptor-Connector Leader/Followers Thread-Safe Interface 

Extension Interface Asynchronous 
Completion Token 

Monitor Object Double-Checked  
Locking Optimization 

Thread-Specific 
Storage 

www.dre.vanderbilt.edu/POSA/POSA2 has info on POSA2 

√ 

√ 

√ 
√ 

√ 

√ 
√ 

√ √ 

√ 

√ √ 

√ 

√ 

Overview of the POSA2 Patterns 
Many POSA2 patterns are relevant for concurrent 

& networked software in Java & Android 

√ 

http://www.dre.vanderbilt.edu/POSA/POSA2
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• GoF, POSA1, & POSA2 present patterns in the form of a pattern collection 
• Focus is on stand-alone patterns, rather than on pattern relationships 

Summary 
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• GoF, POSA1, & POSA2 present patterns in the form of a pattern collection 
• Stand-alone patterns provide  

“point solutions” to relatively  
bounded problems that arise  
within specific contexts 
• They play a role similar  

to vocabulary words  
in a human language 

Summary 
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Builder 

Interpreter 

Composite 
Bridge 

Iterator 
Strategy 

Visitor 

• GoF, POSA1, & POSA2 present patterns in the form of a pattern collection 
• Stand-alone patterns provide  

“point solutions” to relatively  
bounded problems that arise  
within specific contexts 

• Any significant software  
design includes many patterns 

en.wikipedia.org/wiki/Pattern_language discusses pattern languages 

Summary 

http://en.wikipedia.org/wiki/Pattern_language
http://en.wikipedia.org/wiki/Pattern_language
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• GoF, POSA1, & POSA2 present patterns in the form of a pattern collection 
• Stand-alone patterns provide  

“point solutions” to relatively  
bounded problems that arise  
within specific contexts 

• Any significant software  
design includes many patterns 

• In practice, a stand-alone  
pattern is unusual 

en.wikipedia.org/wiki/Pattern_language discusses pattern languages 

Summary 

http://en.wikipedia.org/wiki/Pattern_language
http://en.wikipedia.org/wiki/Pattern_language
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