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Preface

Why This Book

This book is the second one of the series R for Programmers. It focuses on R’s core techniques, the
advanced developing applications, and the cross-discipline integration of knowledge of R and
other fields.

Early in my first book R for Programmers: Mastering the Tools, 1 have introduced how to work
with 30+ tooling packages of R and how to efficiently use third-part R packages for applying
existing I'T knowledge to the learning process of R. However, due to the limited pages, the book
discussed only the usage without the underlying principles.

This book will make up for the regret. I will mainly discuss the core techniques of R itself,
including the environments, object-oriented, file management, mathematical calculations, R
package development, and so on. I hope that by walking through this book my readers can deeply
learn about the R language, master these core techniques of R, understand the characteristics of
third-part packages, and even have capability to develop excellent packages with their own styles.
Perhaps in the near future, I will be amazed at a lot of efforts because of the packages developed
by you.

Another highlight of this book is the cross-discipline integration of knowledge of R and other
fields. In the book I will show the readers without reservation how I incorporate R and other
knowledge to maximize the power of R in different fields. I believe that this part of content will
enlighten many readers who would be surprised at the ways how I use R. I also hope that this
part of content will inspire my readers and that R can be learned and used by people from various
industries and knowledge domains. Nowadays, R is no longer the laboratory language that was
used by only scientists. Instead, it already has the capabilities of actual development and applica-
tion. It is intelligent and creative in terms of mining data value, discovering data rule, and creating
data wealth.

If we compare R to Kong Fu, then the book R for Programmers: Mastering the Tools is like
guidelines for tool usage. It helps you promote productivity easily and effectively in short time.
An obvious improvement of your R skills can be achieved quickly. But in a long run, you will
encounter your bottleneck for various reasons and it is difficult for you to break through.

Well, this book is like the inner strength of Kong Fu. It brings you the core techniques of R
itself that make you get the elementary logic of R. The book pays more stress on how to integrate
R and other disciplines and fields in practice. With what you learn from this book, you will get a
clear picture of R. Then it is possible for you to win tricks without tricks, or even to create your
own Kong Fu style to become a great master in the future! (Um, I am too far from the topic ...)

Here, I must stress that this book is not an introductory of R. Anyone with blank back-
ground should learn some basic knowledge of R before reading this book. This book contains
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advanced contents for R development, which require you to have experience of working with
R and basic computer knowledge. Else you cannot understand the output of my experience in
this book.

The content of this book is the summary of my usage of R in practice. It is a record of my
working experience with R. This book puts stress on R’s advanced development, involving the
knowledge from fields of computer, statistics, mathematics, and finance.

The core content of this book consists of two topics: the advanced programming techniques of
R and the cross-discipline application. For the first topic, this book discusses in detail the defini-
tion and usage of R’s environments, the file management, and the new features of R version 3.1.1,
which get you an experience to the low-level design of R. This book comprehensively introduces
the design and usage of the four object-oriented architectures of R. The object-oriented program-
ming architectures make R be able to develop complicated applications that follow rules in real
world. Besides, the book introduces a complete process for developing R packages with cases
of Daily China Weather app and game developments, which enlighten readers to develop own
packages and open the door to productization with R.

As for the topic of cross-discipline application, R can easily handle the bothering mathemati-
cal calculations involving elementary or advanced mathematics, probability theory or statistics.
Mathematics is no longer various models. The algorithms in the book include the collaborative
filtering model, the PageRank model based on matrix computation, the trading strategy model
used in finance, and the usage of genetic algorithms. With just several code lines and a few
minutes, R turns our ideas into executable algorithm prototype.

Another thing I want to say is that although R is not adapted to develop games, no language
can be competitive against R with just 200 lines of code to complete the 2048 game. Someone
may ask me “why do you want to use R to develop games,” “why not with Java,” “is it the same
way | use Java instead of R to development?” In fact, I just want to take game development as an
instance to show the style of simplicity, the idea of freedom, and the creative of full of imagina-
tions that belong to R. I hope my attitude of playing as an “R geek” can inspire your unlimited
thoughts about R! Finally, we can turn our model into product and publish our own R package
that can be used by people all over the world. How exciting it is!

When communicating with R users with different backgrounds, I find that on one hand,
users with programming background are able to write clean and efficient code but due to lack
of statistics, they have no idea on how to optimize the model. On the other, those with statistics
background are able to design and optimize a model, but they don’t know how to implement the
model into product.

This book introduces several cases where I not only design the model from the perspective of
academy but also implement the model into product. By studying practical cases, user with differ-
ent discipline backgrounds can think from each other’s perspective to find new ways for solving
problem. This is another highlight!

For most programmers, it is easy to learn R but difficult to use. R has no complex program-
ming syntax like C/C++, no need for consideration of global architecture like Java, and no flexible
usage like Javascript. However, the data-oriented programming of R is totally different from other
languages, which makes many programmers confusing how to use R although they have mastered
its syntax.

In my opinion, learning the R language is to customize yourself, to find your real position
and to make cross-discipline innovation by integrating your knowledge. It is not to copy oth-
er’s idea. To use R across disciplines, you are required to combine knowledge of basic disci-
plines (elementary/advanced mathematics, linear algebra, probability theory, statistics) and IT
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technologies (R syntax, R packages, database, algorithms). So you cannot master R until you
promote your comprehensive knowledge level. In other words, once you have mastered the
R language, you are outstanding,.

Again, [ have to emphasize that this book is not an introductory of R. It is an advanced devel-
opment book. Neither the introductory syntax nor the usage of third-part packages is introduced
in this book. Instead, if you have had certain basics on R and want to productize your R model,
then I will tell you how to enhance the reliability and extensibility of your R program and how to
publish your own packages.

This book is the second one of the series R for Programmers, while the third book Quantitative
Investments will introduce the applications of R in finance. That book uses the R language to
create trading models and to implement the process of automatic trading, which makes technical
engineers turn their knowledge into real values.

The development environments of this book include Linux Ubuntu and Windows 7, which are
declared in each section. All the programs have passed the test against R version 3.1.1.

The R language is being improved and updated. It will lead a revolution of data. Cross-
discipline integration is the trend of the times and it is also the opportunity for us to grasp!

Potential Readers of This Book
This book will be helpful to the following people working with R:

Software engineers with a computer background
Advanced users of R

Data scientists with a data analysis background
Scientific researchers with a statistical background
Students in universities and colleges

How to Read This Book

The content of this book is divided into three sections:

Section I discusses R’s application to calculations and algorithms (Chapters 1 and 2), which
introduces R’s knowledge system and R’ support for basic disciplines. By implementing various
algorithms of basic disciplines with R, this part helps readers easily learn the approaches of
mathematical calculations and the development of customized modeling algorithms.

Section II discusses the in-depth development of R (Chapters 3 and 4), which introduces pro-
gramming related to R’s kernel-related programming skills including the definition and usage of
environments, and the design and application of object-oriented programming. The aim of this
section is to help readers to have learn in depth R’s low-level knowledge and to design complicated
application structure using object-oriented programming skills.

Section I1I is about developing own R packages (Chapters 5 and 6). A complete development
process of R package is introduced in this section. The section provides cases including Daily
China Weather app and games development, which show readers how to establish their own R
packages to open the door to productization using R.

There many cases that incorporate different knowledge, so it is best for readers to follow the
chapters in sequence.
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Correction and Support

Because the time spent writing this book and the author’s knowledge of R are both limited, there
will inevitably be some errors or incorrect viewpoints in this book. I sincerely hope that readers
will point out and comment on any errors. For this purpose, I have created an online communica-
tion website for readers of this book (http://fens.me) to use to communicate. If you encounter any
problems reading this book, please heave notes on this website, and I will try my best to provide
a satisfactory solution. All of the source code of this book can be downloaded from the official
website of CRC Press (https://www.crcpress.com) or from the online communication website,
where [ will update the codes in time. This book is printed in black and white, so all the colored
pictures can only be achieved by running the codes of this book. I sincerely hope that you can send
your valuable feedback and advice on this book to bsspirit@gmail.com.
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