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Preface 

 
Should you buy the second edition if you already own the first? 

The answer, of course, is yes!  Let us tell you why.   

Since the first edition was written, we have learned so much more about design patterns, including:  

•  How to use commonality and variability analysis to design application architectures 

•  How design patterns relate to and actually facilitate eXtreme Programming (XP) and Agile 
Development. 

•  How testing is a first-principle of quality coding. 

•  Why the use of factories to instantiate and manage objects is critical. 

•  Which set of patterns are essential for students to help them learn how to think in patterns. 

All of these topics are covered in this book.  We have deepened and clarified what we had before 
and we have added some new content that you will find very helpful, including: 

•  Chapter 15: Commonality and Variability Analysis 

•  Chapter 20: Lessons From Design Patterns: Factories 

•  Chapter 21: The Object-Pool Pattern (this is a pattern not covered by the Gang of Four) 

•  Chapter 22: Factories Summarized 

We have changed the order in which we present some of the patterns. This sequence is more 
helpful for the students in our courses as they learn the ideas behind patterns. 

We have touched every chapter, incorporating the feedback we have received from our many 
readers over these last three years.  

And, to help students, we have created study questions for each chapter (with answers on the 
book’s companion website).  

We can honestly say this is one of the few second editions that is definitely worth buying — even if 
you have the first one. 

We would love to hear what you think.  

- Alan and Jim 
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Design patterns and object-oriented programming. They hold such promise to make your life as a software designer 
and developer easier. Their terminology is bandied about every day in the technical and even the popular press. But it 
can be hard to learn them, to become proficient with them, to understand what is really going on.  

Perhaps you have been using an object-oriented or object-based language for years. Have you learned that the true 
power of objects is not inheritance but is in “encapsulating behaviors”? Perhaps you are curious about design patterns 
and have found the literature a bit too esoteric and high-falutin. If so, this book is for you.  

It is based on years of teaching this material to software developers, both experienced and new to object orientation. It 
is based upon the belief—and our experience—that once you understand the basic principles and motivations that 
underlie these concepts, why they are doing what they do, your learning curve will be incredibly shorter. And in our 
discussion of design patterns, you will understand the true mindset of object orientation, which is a necessity before 
you can become proficient.  

As you read this book, you will gain a solid understanding of twelve core design patterns and a pattern used in 
analysis. You will learn that design patterns do not exist in isolation, but work in concert with other design patterns to 
help you create more robust applications. You will gain enough of a foundation that you will be able to read the design 
pattern literature, if you want to, and possibly discover patterns on your own. Most importantly, you will be better 
equipped to create flexible and complete software that is easier to maintain. 

Although the twelve patterns we teach here are not all of the patterns you should learn, an understanding of these will 
enable you to learn the others on your own more easily.  Instead of giving you more patterns than you need to get 
started, we have included pattern-related issues that will be more useful. 

From Object Orientation to Patterns to True Object Orientation 

In many ways, this book is a retelling of my personal experience learning design patterns.  This started with learning 
the patterns themselves and then learning the principles behind them.  I expanded this understanding into the realms of 
analysis and testing as well as learning how patterns relate to agile coding methods. The second edition includes many 
additional insights I have had since publication of the first edition.  Prior to studying design patterns, I considered 
myself to be reasonably expert in object-oriented analysis and design. My track record had included several fairly 
impressive designs and implementations in many industries. I knew C++ and was beginning to learn Java. The objects 
in my code were well-formed and tightly encapsulated. I could design excellent data abstractions for inheritance 
hierarchies. I thought I knew object-orientation.  

Now, looking back, I see that I really did not understand the full capabilities of object-oriented design, even though I 
was doing things the way most experts advised. It wasn’t until I began to learn design patterns that my object-oriented 
design abilities expanded and deepened. Knowing design patterns has made me a better designer, even when I don’t 
use these patterns directly. 

I began studying design patterns in 1996. I was a C++/object-oriented design mentor at a large aerospace company in 
the Northwest. Several people asked me to lead a design pattern study group. That’s where I met my co-author, Jim 
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Trott. In the study group, several interesting things happened. First, I grew fascinated with design patterns. I loved 
being able to compare my designs with the designs of others who had more experience than I. I discovered that I was 
not taking full advantage of designing to interfaces and that I didn’t always concern myself with seeing if I could have 
an object use another object without knowing the used object’s type. I also noticed that beginners in object-oriented 
design—those who would normally be deemed as learning design patterns too early—were benefiting as much from 
the study group as the experts were. The patterns presented examples of excellent object-oriented designs and 
illustrated basic object-oriented principles, which helped to mature their designs more quickly. By the end of the study 
sessions, I was convinced that design patterns were the greatest thing to happen to software design since the invention 
of object-oriented design.  

However, when I looked at my work at the time, I saw that I was not incorporating any design patterns into my code.  
Or, at least, not consciously.  Later, after learning patterns, I realized I had incorporated many design patterns into my 
code just out of being a good coder.  However, now that I understand patterns better, I am able to use them better. 

I just figured I didn’t know enough design patterns yet and needed to learn more. At the time, I only knew about six of 
them. Then I had an epiphany. I was working as a mentor in object-oriented design for a project and was asked to 
create the project's high-level design. The leader of the project was extremely sharp, but was fairly new to object-
oriented design. 

The problem itself wasn’t that difficult, but it required a great deal of attention to make sure the code was going to be 
easy to maintain. Literally, after about two minutes of looking at the problem, I had developed a design based on my 
normal approach of data abstraction. Unfortunately, it was also clear to me this was not going to be a good design. 
Data abstraction alone had failed me. I had to find something better.  

Two hours later, after applying every design technique I knew, I was no better off. My design was essentially the 
same. What was most frustrating was that I knew there was a better design. I just couldn’t see it. Ironically, I also 
knew of four design patterns that “lived” in my problem but I couldn’t see how to use them. Here I was—a supposed 
expert in object-oriented design—baffled by a simple problem! 

Feeling very frustrated, I took a break and started walking down the hall to clear my head, telling myself I would not 
think of the problem for at least 10 minutes. Well, 30 seconds later, I was thinking about it again! But I had gotten an 
insight that changed my view of design patterns: rather than using patterns as individual items, I should use the design 
patterns together.  

Patterns are supposed to be sewn together to solve a problem. 

I had heard this before, but hadn’t really understood it. Because patterns in software have been introduced as design 
patterns, I had always labored under the assumption that they had mostly to do with design. My thoughts were that in 
the design world, the patterns came as pretty much well-formed relationships between classes. Then, I read 
Christopher Alexander’s amazing book, The Timeless Way of Building. I learned that patterns existed at all levels—
analysis, design, and implementation. Alexander discusses using patterns to help in the understanding of the problem 
domain (even in describing it), not just using them to create the design after the problem domain is understood. 
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My mistake had been in trying to create the classes in my problem domain and then stitch them together to make a 
final system, a process which Alexander calls a particularly bad idea. I had never asked if I had the right classes 
because they just seemed so right, so obvious; they were the classes that immediately came to mind as I started my 
analysis, the “nouns” in the description of the system that we had been taught to look for. But I had struggled trying to 
piece them together.  

When I stepped back and used design patterns and Alexander’s approach to guide me in the creation of my classes, a 
far superior solution unfolded in only a matter of minutes. It was a good design and we put it into production. I was 
excited—excited to have designed a good solution and excited about the power of design patterns. It was then that I 
started incorporating design patterns into my development work and my teaching.  

I began to discover that programmers who were new to object-oriented design could learn design patterns, and in 
doing so, develop a basic set of object-oriented design skills. It was true for me and it was true for the students that I 
was teaching.  

Imagine my surprise! The design pattern books I had been reading and the design pattern experts I had been talking to 
were saying that you really needed to have a good grounding in object-oriented design before embarking on a study of 
design patterns. Nevertheless, I saw, with my own eyes, students who learned object-oriented design concurrently with 
design patterns learned object-oriented design faster than those just studying object-oriented design. They even 
seemed to learn design patterns at almost the same rate as experienced object-oriented practitioners. 

I began to use design patterns as a basis for my teaching. I began to call my classes Pattern Oriented Design: 
Design Patterns from Analysis to Implementation. 

I wanted my students to understand these patterns and began to discover that using an exploratory approach was the 
best way to foster this understanding. For instance, I found that it was better to present the Bridge pattern by 
presenting a problem and then have my students try to design a solution to the problem using a few guiding principles 
and strategies that I had found were present in most of the patterns. In their exploration, the students discovered the 
solution—essentially the Bridge pattern—and remembered it.  
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Design Patterns and Agile/XP 

The guiding principles and strategies underlying design patterns seem 
very clear to me now. Certainly, they are stated in the “Gang of Four’s” 
design patterns book, but too succinctly to be of value to me when I 
first read it. I believe the Gang of Four were writing for the Smalltalk 
community which was very grounded in these principles and therefore 
needed little background. It took me a long time to understand them 
because of limitations in my own understanding of the object-oriented 
paradigm. It was only after integrating in my own mind the work of the 
Gang of Four with Alexander’s work, Jim Coplien’s work on 
commonality and variability analysis, and Martin Fowler’s work in 
methodologies and analysis patterns that these principles became clear 
enough to me so that I was able to talk about them to others. It helped 
that I was making my livelihood explaining things to others so I 
couldn’t get away with making assumptions as easily as I could when I 
was just doing things for myself. 

Since the first edition of this book appeared, I have been doing a 
considerable amount of Agile development and have become very 
grounded in eXtreme Programming (XP) coding practices, Test-
Driven-Development (TDD), and Scrum.  Initially, I had a difficult 
time reconciling design patterns with XP and TDD.  However, I quickly  
realized that both have great value and both are grounded in the same 
principles (although they take different design approaches).  In fact, in 
our Agile software development boot camps, we make it clear that 
design patterns, used properly, are strong enablers of agile 
development. 

I will discuss many of the ways design patterns relate to agile 
management and coding practices throughout the book.  If you are not 
familiar with XP, TDD, or Scrum, do not be too concerned about these 
comments.  However, if this is the case, I suggest the next book you 
read be about one of these topics. 

 
In any event, I found that these guiding principles and strategies could be used to “derive” several of the design 
patterns. By “derive a design pattern,” I mean that if I looked at a problem that might be solved by a design pattern, I 
could use the guiding principles and strategies that I learned from patterns to come up with the solution that is 
expressed in a pattern. I made it clear to my students that we weren’t really coming up with design patterns this way. 
Instead, I was just illustrating one possible thought process that the people who came up with the original solutions, 
those that were eventually classified as design patterns, might have used. 

My abilities to explain these few, but powerful, principles and strategies improved. As they did, I found that it became 
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more useful to explain an increasing number of the Gang of Four patterns. In fact, I use these principles and strategies 
to explain virtually all of the patterns I discuss in my design patterns course. 

I found that I was using these principles in my own designs both with and without patterns. This didn’t surprise me. If 
using these strategies resulted in a design equivalent to a design pattern when I knew the pattern was present, that 
meant they were giving me a way to derive excellent designs (since patterns are excellent designs by definition). Why 
would I get any poorer designs from these techniques just because I didn’t know the name of the pattern that might or 
might not be present anyway? 

These insights helped hone my training process (and now my writing process). I had already been teaching my courses 
on several levels. I was teaching the fundamentals of object-oriented analysis and design. I did that by teaching design 
patterns and using them to illustrate good examples of object-oriented analysis and design. In addition, by using the 
patterns to teach the concepts of object orientation, my students were also better able to understand the principles of 
object orientation. And by teaching the guiding principles and strategies, my students were able to create designs of 
comparable quality to the patterns themselves. 

I relate this story because this book follows much the same pattern as my course (pun intended). Virtually all of the 
material in this book now is covered in one of our courses on Design Patterns, Test-Driven-Development or Agile 
Development Best Practices1.  

As you read this book, you will learn the patterns. But even more importantly, you will learn why they work and how 
they can work together, and the principles and strategies upon which they rely. It will be useful to draw on your own 
experiences. When I present a problem in the text, it is helpful if you imagine a similar problem that you have come 
across. This book isn’t about new bits of information or new patterns to apply, but rather a new way of looking at 
object-oriented software development. I hope that your own experiences, connected with the principles of design 
patterns, will prove to be a powerful ally in your learning. 

Alan Shalloway 
December, 2000 

updated May, 2004 

From Artificial Intelligence to Patterns to True Object Orientation 

My journey into design patterns had a different starting point than Alan’s but we have reached the same conclusions:  

 • Pattern-based analyses make you a more effective and efficient analyst because they let you deal with your 
models more abstractly and because they represent the collected experiences of many other analysts.  

 • Patterns help people to learn principles of object orientation. The patterns help to explain why we do what we do 
with objects.  

                                                 
1 See the book’s companion website http://www.netobjectives.com/dpexplained to see more about these courses. 
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I started my career in artificial intelligence (AI) creating rule-based expert systems. This involves listening to experts 
and creating models of their decision-making processes and then coding these models into rules in a knowledge-based 
system. As I built these systems, I began to see repeating themes: in common types of problems, experts tended to 
work in similar ways. For example, experts who diagnose problems with equipment tend to look for simple, quick 
fixes first, then they get more systematic, breaking the problem into component parts; but in their systematic diagnosis, 
they tend to try first inexpensive tests or tests that will eliminate broad classes of problems before other kinds of tests. 
This was true whether we were diagnosing problems in a computer or a piece of oil field equipment.  

Today, I would call these recurring themes  patterns.  Intuitively, I began to look for these recurring themes as I was 
designing new expert systems. My mind was open and friendly to the idea of patterns, even though I did not know 
what they were.  

Then, in 1994, I discovered that researchers in Europe had codified these patterns of expert behavior and put them into 
a package that they called Knowledge Analysis and Design Support, or  KADS.  Dr. Karen Gardner, a most gifted 
analyst, modeler, mentor, and human being, began to apply KADS to her work in the United States. She extended the 
European’s  work to apply KADS to object-oriented systems. She opened my eyes to an entire world of pattern-based 
analysis and design that was forming in the software world, in large part due to Christopher Alexander’s work. Her 
book, Cognitive Patterns (Cambridge University Press, 1998) describes this work.  

Suddenly, I had a structure for modeling expert behaviors without getting trapped by the complexities and exceptions 
too early. I was able to complete my next three projects in less time, with less rework, and with greater end-user 
satisfaction, because:   

 • Ι could design models more quickly because the patterns predicted for me what ought to be there. They told me 
what the essential objects were and what to pay special attention to. 

 • Ι was able to communicate much more effectively with experts because we had a more structured way to deal with 
the details and exceptions.  

 • Τhe patterns allowed me to develop better end-user training for my system because the patterns predicted the most 
important features of the system.  

This last point is significant. Patterns help end-users understand systems because they provide the context for the 
system, why we are doing things in a certain way. We can use patterns to describe the guiding principles and strategies 
of the system. And we can use patterns to develop the best examples to help end-users understand the system.  

I was hooked. 

So, when a design patterns study group started at my place of employment, I was eager to go. This is where I met Alan 
who had reached a similar point in his work as an object-oriented designer and mentor. The result is this book.  

Since writing the first edition, I have learned just how deeply this approach to analysis can get into your head. I have 
been involved in many different sorts of projects, many outside of software development. I look at systems of people 
working together, exchanging knowledge, exchanging ideas, living in remote places. The principles of patterns and 
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object-orientation have stood me well here, too. Just as in computer systems, there is much efficiency to be gained by 
reducing the dependencies between work systems.  

I hope that the principles in this book help you in your own journey to become a more effective and efficient analyst. 

James R. Trott 
December, 2000 

updated May, 2004 

A Note About Conventions Used in This Book 

In the writing of this book, we had to make several choices about style and convention. Some of our choices have 
surprised our readers. So, it is worth a few comments about why we have chosen to do what we have done.  

Approach Rationale 

First person voice This book is a collaborative effort between two authors. We debated and 
refined our ideas to find the best ways to explain these concepts. Alan 
tried them out in his courses and we refined some more. We chose to 
use the first person singular in the body of this book because it allows us 
to tell the story in what we hope is a more engaging and natural style. 

Scanning text We have tried to make this book easy to scan so that you can get the 
main points even if you do not read the body, or so that you can quickly 
find the information you need. We make significant use of tables and 
bulleted lists. We provide text in the outside margin that summarizes 
paragraphs. With the discussion of each pattern, we provide a summary 
table of the key features of the pattern. Our hope is that these will make 
the book that much more accessible.  

Code examples This book is about analysis and design more than implementation. Our 
intent is to help you think about crafting good designs based on the 
insights and best practices of the object-oriented community, as 
expressed in design patterns. One of the challenges for all of us 
programmers is to avoid going to the implementation too early, doing 
before thinking. Knowing this, we have purposefully tried to stay away 
from too much discussion on implementation. Our code examples may 
seem a bit  lightweight  and fragmentary. Specifically, we never provide 
error checking in the code. This is because we are trying to use the code 
to illustrate concepts.   However, the book’s companion website 
http://www.netobjectives.com/dpexplained contains more complete 
code examples from which the fragments were extracted.  Examples in 
C++ and C# are also present at this site. 
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Strategies and  
principles 

Ours is an introductory book. It will help you be able to get up to speed 
quickly with design patterns. You will understand the principles and 
strategies that motivate design patterns. After reading this book, you can 
go on to a more scholarly or a reference book. The last chapter will point 
you to many of the references that we have found useful.  

Show breadth and 
give a taste 

We are trying give you a taste for design patterns, to expose you to the 
breadth of the pattern world but not go into depth in any of them (see the 
previous point).  
 
Our thought was this: If you brought someone to the USA for a two week 
visit, what would you show them? Maybe a few sites to help them get 
familiar with architectures, communities, the feel of cities and the vast 
spaces that separate them, freeways, and coffee shops. But you would 
not be able to show them everything. To fill in their knowledge, you might 
choose to show them slide shows of many other sites and cities to give 
them a taste of the country. Then, they could make plans for future visits.  
We are showing you the major sites in design patterns and then giving 
you tastes of other areas so that you can plan your own journey into  
patterns. 

 
 
How to read Java code if you are a C# developer 
All of the code examples in this book are written in Java. If you do not have 
experience with Java but can read C#, here is what you need to know:  

Java uses the words extends and implements to denote a class that extends 
another class or one that implements an interface, rather than the colon (":"). 
which is used for both purposes in C#.. 

Hence, in Java, you would see: 

public class NewClass extends BaseClass 

or 

public class NewClass implements AnInterface 

 

while in C# you would see: 

 

public class NewClass : BaseClass 

or 

public class NewClass : AnInterface 

 

All methods are virtual in Java and therefore you don’t specify whether they are 
new or overridden.  There are no such keywords in Java, all subclass 
methods override any methods they reimplement from a base class.  Although 
there are other differences, they won’t show up in our code examples. 

 
 
How to read Java code if you are a C++ developer 
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This is a little more difficult, but not much more. The most obvious difference 
is the lack of header files.  But how to read the combined header-code file is 
self-evident.  In addition to the C# differences, Java never stores objects on 
the stack.  Java stores objects in heap storage and stores variables that hold 
references (pointers) to objects on the stack. Every object must be created 
with a “new”.   

Hence, in Java you would see: 

MyClass anObject= new MyClass(); 

anObject.someMethod(); 

 

while in C++ you’d see: 

 

MyClass *anObject= new MyClass(); 

anObject->someMethod(); 

 

Thus, Java code looks like C++ code if you add a ‘*’ in the declaration of every 
variable name that references an object and convert the ‘.’ to a ‘->’. 

Feedback 

Design patterns are a work in progress, a conversation among practitioners who discover best practices, who discover 
fundamental principles in object orientation. 

We value your feedback on this book: 

 • What did we do well or poorly? 

 • Are there errors that need to be corrected? 

 • Was there something that was confusingly written? 

Please visit us at the Net Objectives companion website for this book; the URL is 
http://www.netobjectives.com/dpexplained. At this site, you will find our latest research as well as a discussion 
group related to this book and to software development in general. Please post corrections, comments, insights, and 
"aha" moments to this discussion group.   

New in the Second Edition 

This second edition represents several changes and improvements over the first edition. It reflects what we have 
learned from using and teaching design patterns over the last several years as well as the generous and valuable 
feedback we have received from our readers.  

Here is a highlight of changes:  
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 • Reorders chapters, moving the Strategy pattern earlier 

 • Expands the discussion about Commonality and Variability Analysis (CVA) 

 • Adds a synthesis of eXtreme Programming and design patterns 

 • Makes all code examples complete rather than notional or fragments. All code is in Java. The website also has C# 
and C++ examples 

 • Explains why the use of factories as object instantiators/managers is extremely useful. 

 • Added one design pattern not in the Gang of Four: the Object Pool pattern. 

 • Added a discussion of the pitfalls of patterns and the caution to treat patterns as guides to help you think. Patterns 
are not truth!  

 
We also made numerous small corrections in grammar and style.  
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Product Portfolio Management

Enterprise Release Planning

Productive Lean-Agile Team Training

Team training in Kanban, Scrum

Technical Training in ATDD, TDD, Design Patterns

Roles Training

Lean-Agile Project Manager

Product Owner

For more information about Business Driven Software Development Services
Contact Mike Shalloway at Net Objectives: mike.shalloway@netobjectives.com / 404-593-8375

NetObjectives.com / 1-888-LEAN-244 (888-532-6244)
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