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Foreword

Written programs need to be flexible, easily maintainable,
and reusable, which means they must be elegant. How do we
know that a program is as elegant as it can be? The answer
is that a successful programmer should use two primary
tools: a good programming language (here C#) and design
patterns.

When working on a particular problem, it is unusual

to tackle it by inventing a new solution that is completely
dissimilar from existing ones. Instead, one often recalls a
similar problem and reuses the essence of its solution to solve the new problem. This
kind of problem-solving is common to many different domains but especially software
engineering.

Design patterns are important building blocks for designing and modeling
applications on all platforms. Design patterns help us understand, discuss, and reuse
applications on a specific platform. The most commonly stated reasons for studying
patterns are to reuse solutions and to establish common terminology. By reusing already
established designs, the developer gets a head start on the problem and avoids common
mistakes. The benefit of learning from the experience of others results in not having
to reinvent solutions for commonly recurring problems. The other reason for using
patterns is that common terminology brings a shared base of vocabulary and viewpoint
of the problem to the developers. It provides a point of reference during the analysis and
design phases of a project.

Vaskaran Sarcar, who has worked with me for several years now, has been our
C# team’s most valuable professional over the years. Vaskaran is that kind of software
developer—enthusiastic, knowledgeable, talented, curious, analytical, and a teacher
of others. He gets into the root of any particular problem he is trying to solve in a
well-defined and organized way. He is committed and works hard until he gets to the
solution.
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That is why I am excited about this book. Design Patterns in C# brings the frequently
abstruse world of design patterns into sharp focus with the approach used: a definition,
a core concept, a real-life example, a computer world example, and a sample program
with output. I look forward to see where developers can go with this easy approach
and language and what useful patterns they can build into the infrastructure of other
languages.
Priya Shimanthoor
Test Architect, Firmware Team
HP India PPS R&D Hub
Bangalore, India
April 8,2018
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Preface

Welcome to your journey of Design Patterns in C#.

You probably know that the concept of design patterns became extremely popular with
the Gang of Four’s famous book Design Patterns: Elements of Reusable Object-Oriented
Software (Addison-Wesley, 1994). Most important, these concepts still apply in today’s
programming world. The book came out at the end of 1994, and it primarily focused on
C++. In 2005, C# had its first major release (C# 2.0). Since then, C# has become rich with
features and is now a popular programming language.

In 2015, I wrote the book Design Patterns in C#: Computer Science Interview Series,
which was basically a companion to this book.

In that tiny book, my core intention was to implement each of the 23 Gang of Four (GoF)
design patterns with C# implementations. I wanted to present each pattern with simple
examples. One thing was always in my mind when writing: I wanted to use the most basic
constructs of C# so that the code would be compatible with both the upcoming version and
the legacy version of C#. I have found this method helpful in the world of programming.

In the last two years, I have added enhancements to the book based on readers
feedback. In 2017, Visual Studio launched with the upgraded version of C#, and it gave me
pleasure when I saw the code being executed as expected with the updated version of C#.

This time, I wanted to focus on another important area; I call it the “doubt-clearing
sessions.” I knew that if I could add some more information such as alternative ways to
write these implementations, the pros and cons of these patterns, when to choose one
approach over another, and so on, readers would find this book even more helpful. So,
in this enhanced version of the original,  have added a “Q&A Session” section to each
chapter that can help you to learn about each pattern in more depth.

In the world of programming, there is no shortage of patterns, and each has its own
significance. So, in addition to the 23 GoF design patterns covered in Part I, I discuss
three design patterns in Part II of the book that are equally important in today’s world
of programming. Finally, in Part III of the book, I give you an overview of anti-patterns
and discuss the criticism of design patterns with regard to one important concept called
memory leak. I have included this topic because in software development we cannot
stamp the word good on the implementation of a design if it suffers from memory leaks.
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PREFACE

Before jumping into the design patterns, I want to highlight a few more points.

e You are an intelligent person. You have chosen a subject that
can assist you throughout your career. If you are a developer/
programmer, you need these concepts. If you are an architect of a
software organization, you need these concepts. If you are a college
student, you need these concepts, not only to score high on exams
but to enter the corporate world. Even if you are a tester who needs
to take care of white-box testing or simply needs to know about the
code paths of a product, these concepts will help you a lot.

o Talready mentioned that this book was written using the most basic
features of C# so that you do not need to be familiar with advanced
topics in C#. These examples are simple and straightforward. I
believe that these examples are written in such a way that even if you
are familiar with another popular language such as Java, C++, and so
on, you can still easily grasp the concepts in this book.

o There are many books about design patterns and related topics. You
may be wondering why I would want to write a new one about the same
topics. The simple answer to this question is that I have found other
reference material to be scattered. Second, in most cases, many of those
examples are unnecessarily large and complex. I like simple examples.
I believe that anyone can grasp a new idea with simple examples, and
if the core concept is clear, you can easily move into more advanced
areas. I believe that this book scores high in this context. The illustrated
examples are simple. I wanted to keep this book concise so that it
motivates you to continue the journey of learning in your field.

e Each chapter is divided into six parts: a definition (which is basically
termed as intent in GoF book), a core concept, a real-life example,
a computer/coding world example, a sample program with various
outputs, and the “Q&A Session” section. These “Q&A Session”
sections can help you to learn about each pattern in more depth.

o Please remember that you have just started on this journey. As you
learn about these concepts, try to write your own code; only then will
you master this area.
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Guidelines for Using This Book

Here are some suggestions so you can use the book more effectively:

o Tassume that you have some idea about the GoF design patterns.
If you are absolutely new to design patterns, I suggest you quickly go
through Appendix A. This appendix will help you to become familiar
with the basic concepts of design patterns.

o Ifyou are confident with the coverage of Appendix A, you can start
with any part of the book. But I suggest you go through the chapters
sequentially. The reason is that some fundamental design techniques
may be discussed in the “Q&A Session” section of a previous chapter,
and I have not repeated those techniques in the later chapters.

o There is only one exception to the previous suggestion. There are
three factory patterns: Simple Factory, Factory Method, and Abstract
Factory. These three patterns are related, but the Simple Factory
pattern does not directly fall into the GoF design catalog, so it
appears in Part I of the book. So, it is suggested that when you start
learning about these 3 factory patterns, you start with the Simple
Factory Pattern.

o These programs are tested with Visual Studio Community edition
(2017) in a windows 10 environment. This Community edition is
free of cost. If you do not use windows operating system, you can
use Visual Studio Code Development environment IDE that can
support Linux or Mac operating system. This multi-platform IDE
is also free. Though I believe that the results should not vary in
other environments, but you know the nature of softwares-they are
naughty. So, I recommend that if you want to see the exact same
outputs, it will be better if you can mimic the same environment.

¢ You can download and install the Visual Studio IDE from
https://www.visualstudio.com/downloads/ (Figure 1). You can use
the free Visual Studio Community edition.
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Figure 1. Download link for Visual Studio

Note At the time of this writing, this link works fine, and the information is
correct. But the link and policies may change in the future.

o UML designers are removed in Visual Studio 2017. To know the
reason, you can refer the following link:

https://blogs.msdn.microsoft.com/devops/2016/10/14/
uml-designers-have-been-removed-layer-designer-now-
supports-live-architectural-analysis/

In this book, I have drawn few Directed Graph Document (DAG)
to explain the things better. To serve those needs, as per the
recommendation, I have used an older version of Visual Studio
(Ultimate 2013) to draw those. But to understand the concepts,
these are not mandatory for you. So, you can move smoothly with
Visual Studio Community 2017.
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