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INTRODUCTION

FUNCTIONAL PROGRAMMING is an important paradigm of programming that looks back on

a long history. The subject has always been very relevant to people who teach others how to
program — the clean and logical concepts of functional programming lend themselves especially
well to teaching. Certain industries that use computers and self-written programs heavily have also
found functional programming to be the most productive approach for their purposes. However,
for many of the “mainstream” software manufacturers, functional programming has long held an
air of the academic and they widely chose to use approaches with an imperative heritage, like object
orientation.

In recent years, more and more functional elements have been included in imperative languages on
the .NET platform, and with Visual Studio 2010, F# has been included — the first hybrid functional
language in the box with Microsoft’s mainstream development platform. Even more than the
functional features that have been introduced to C# and VB.NET, this shows a commitment on
Microsoft’s side.

WHO THIS BOOK IS FOR

The topic of functional programming in C# can be seen from two different angles. On the .NET
platform there are many experienced developers and development teams, who have been using

C# or VB.NET, or in some cases C++, to create software for the platform. If you have that sort of
experience, there are lots of reasons you should be looking into functional programming: it’s a clean
and easily maintainable style, it’s an important basis of programming as we know it today, and
certain specific current concerns, like parallelization, can be targeted successfully with the help of
functional programming ideas.

On the other hand, perhaps you’re not a .NET programmer at all. Instead, you have experience in
one or more “traditional” functional programming languages. You need to work with people who
use C#, or you want to use the language yourself. This book will help you understand how you

can use the approaches you’re familiar with in C#, and it may give you valuable starting points when
it comes to explaining these ideas to team members without your functional background.

The book assumes a basic level of understanding of C# language constructs, at least up to

version 3.0 of the language. However, Part I is written to explain a few particular features of the
language that are especially important, rather complex or often misunderstood. From experience,

I recommend you give Part I a good look even if you’re quite fluent in C# — there are usually some
little-known intricacies about the features that have been selected for this part, which may lead to
misunderstandings later.
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WHAT THIS BOOK COVERS

The language of the vast majority of examples in this book is C# 4.0, running on Microsoft .NET.
There are a few examples in other languages, but they are for illustrative purposes only. If you
want to try out the examples for yourself, but you're not on C# 4.0 or Visual Studio 2010 yet,

you may still have success using C# 3.0 and Visual Studio 2008 — there aren’t many new features
in C# 4.0 specifically, and none of them have been exploited in the examples. However, a few
examples utilize .NET Framework features like Parallel Extensions, which are available only

in .NET 4.0.

The book introduces you to concepts of functional programming and describes how these can

be used with the C# language. An effort has been made to provide samples with a practical
background, but most of them still focus mostly on language level considerations. Functional
programming is a technique for code, algorithm and program structure — as opposed to, for
instance, application architecture. Of course it needs to fit in with application architecture . . . you
get the point: it’s sometimes hard to find the perfect compromise between being too theoretical and
going off-focus, but I’ve tried my best.

While I wrote this book, I developed a library of functionally oriented helpers, called FCSlib (that’s
“Functional CSharp Library”). You can use this library in your own projects as you like, but please
note that it doesn’t come with any warranty. The downloadable file containing the library code
(more information about downloads in the upcoming section “Source Code”) includes a copy of the
LGPL license text, which applies to the FCSIib code.

HOW THIS BOOK IS STRUCTURED

This book has four parts. The first part provides an overview of functional programming, both
from a historical and a current point of view. Part II proceeds to give you the C# background
you’ll need to understand the more complex examples that follow later. Again, reading this is
recommended even if you know C# — it does have a few pretty basic items, but generally it’s not
meant to be a language introduction for newbies.

Part III is the most important one. Its 10 chapters describe a variety of functional programming
topics from a C# point of view, showing lots of examples and code snippets. The code library that
accompanies this book, FCSIib, is built on the ideas described in this part.

Finally, Part IV gives you an overview of practical concerns of using functional programming in
C#. 1 picked a few specific scenarios, and there are descriptions of functional programming ideas in
existing products and technologies that you may be familiar with.

WHAT YOU NEED TO USE THIS BOOK

All code in this book has been tested with Visual Studio 2010, C# 4.0 and .NET 4.0. Much of it
has been originally developed on C# 3.0, so you should have good success running the code on
.NET 3.5. Going back further than that would mean major rewrites in many areas — the concepts

Xiv
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may translate even to C# 2.0 in many cases, but the language features that make them reasonably
easy to use are just not available in that version.

I have made several attempts to build the code on the Mono platform, but unfortunately I stumbled
upon compiler bugs every time. Your mileage may vary if you try to use Mono — after all, it
changes all the time.

CONVENTIONS

To help you get the most from the text and keep track of what’s happening, we’ve used a number
of conventions throughout the book.

The pencil icon indicates notes, tips, hints, tricks, and asides to the current
discussion.

As for styles in the text:
»  We italicize new terms and important words when we introduce them.
»  We show keyboard strokes like this: Ctrl+A.
»  We show file names, URLs, and code within the text like so: persistence.properties.
>

We present code in two different ways:

We use a monofont type with no highlighting for most code examples.
We use bold to emphasize code that is particularly important in the present
context or to show changes from a previous code snippet.

SOURCE CODE

As you work through the examples in this book, you may choose either to type in all the code
manually, or to use the source code files that accompany the book. All the source code used in this
book is available for download at www.wrox.com. When at the site, simply locate the book’s title
(use the Search box or one of the title lists) and click the Download Code link on the book’s detail
page to obtain all the source code for the book. Code that is included on the website is highlighted
by the following icon:

AW 4
Available for
download on

Wrox.com
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Listings include the filename in the title. If it is just a code snippet, you'll find the filename in a code
note such as this:

Code snippet filename

Because many books have similar titles, you may find it easiest to search by
ISBN; this book’s ISBN is 978-0-470-74458-1.

Once you download the code, just decompress it with your favorite compression tool. Alternately,
you can go to the main Wrox code download page at www.wrox.com/dynamic/books/download
.aspx to see the code available for this book and all other Wrox books.

ERRATA

We make every effort to ensure that there are no errors in the text or in the code. However, no one
is perfect, and mistakes do occur. If you find an error in one of our books, like a spelling mistake
or faulty piece of code, we would be very grateful for your feedback. By sending in errata, you may
save another reader hours of frustration, and at the same time, you will be helping us provide even
higher quality information.

To find the errata page for this book, go to www.wrox.com and locate the title using the Search box
or one of the title lists. Then, on the book details page, click the Book Errata link. On this page, you
can view all errata that has been submitted for this book and posted by Wrox editors. A complete
book list, including links to each book’s errata, is also available at www.wrox.com/misc-pages/
booklist.shtml.

If you don’t spot “your” error on the Book Errata page, go to www.wrox.com/contact/
techsupport.shtml and complete the form there to send us the error you have found. We’ll check
the information and, if appropriate, post a message to the book’s errata page and fix the problem in
subsequent editions of the book.

P2P.WROX.COM

xvi

For author and peer discussion, join the P2P forums at p2p.wrox.com. The forums are a Web-based
system for you to post messages relating to Wrox books and related technologies and interact with
other readers and technology users. The forums offer a subscription feature to e-mail you topics

of interest of your choosing when new posts are made to the forums. Wrox authors, editors, other
industry experts, and your fellow readers are present on these forums.
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At p2p.wrox.com, you will find a number of different forums that will help you, not only as you
read this book, but also as you develop your own applications. To join the forums, just follow

these steps:
1. Go to p2p.wrox.com and click the Register link.

2. Read the terms of use and click Agree.

3. Complete the required information to join, as well as any optional information you wish to
provide, and click Submit.

4. You will receive an e-mail with information describing how to verify your account and
complete the joining process.

- You can read messages in the forums without joining P2P, but in order to post
y your own messages, you must join.

o

Once you join, you can post new messages and respond to messages other users post. You can read
messages at any time on the Web. If you would like to have new messages from a particular forum
e-mailed to you, click the Subscribe to this Forum icon by the forum name in the forum listing.

For more information about how to use the Wrox P2P, be sure to read the P2P FAQs for answers to
questions about how the forum software works, as well as many common questions specific to P2P
and Wrox books. To read the FAQs, click the FAQ link on any P2P page.

xvii
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