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Functional Programming Patterns in Scala and Clojure Write Lean Programs for the JVM Provides a guide to using Scala
and Clojure to solve in-depth programming problems. Functional Programming Patterns in Scala and Clojure Functional
Thinking Paradigm Over Syntax "O'Reilly Media, Inc." If you’re familiar with functional programming basics and want to
gain a much deeper understanding, this in-depth guide takes you beyond syntax and demonstrates how you need to
think in a new way. Software architect Neal Ford shows intermediate to advanced developers how functional coding
allows you to step back a level of abstraction so you can see your programming problem with greater clarity. Each
chapter shows you various examples of functional thinking, using numerous code examples from Java 8 and other JVM
languages that include functional capabilities. This book may bend your mind, but you’ll come away with a much better
grasp of functional programming concepts. Understand why many imperative languages are adding functional
capabilities Compare functional and imperative solutions to common problems Examine ways to cede control of routine
chores to the runtime Learn how memoization and laziness eliminate hand-crafted solutions Explore functional
approaches to design patterns and code reuse View real-world examples of functional thinking with Java 8, and in
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functional architectures and web frameworks Learn the pros and cons of living in a paradigmatically richer world If
you’re new to functional programming, check out Josh Backﬁeld’s book Becoming Functional. Functional Programming
in Scala Simon and Schuster Summary Functional Programming in Scala is a serious tutorial for programmers looking to
learn FP and apply it to the everyday business of coding. The book guides readers from basic techniques to advanced
topics in a logical, concise, and clear progression. In it, you'll ﬁnd concrete examples and exercises that open up the
world of functional programming. Purchase of the print book includes a free eBook in PDF, Kindle, and ePub formats
from Manning Publications. About the Technology Functional programming (FP) is a style of software development
emphasizing functions that don't depend on program state. Functional code is easier to test and reuse, simpler to
parallelize, and less prone to bugs than other code. Scala is an emerging JVM language that oﬀers strong support for
FP. Its familiar syntax and transparent interoperability with Java make Scala a great place to start learning FP. About
the Book Functional Programming in Scala is a serious tutorial for programmers looking to learn FP and apply it to
their everyday work. The book guides readers from basic techniques to advanced topics in a logical, concise, and clear
progression. In it, you'll ﬁnd concrete examples and exercises that open up the world of functional programming. This
book assumes no prior experience with functional programming. Some prior exposure to Scala or Java is helpful.
What's Inside Functional programming concepts The whys and hows of FP How to write multicore programs Exercises
and checks for understanding About the Authors Paul Chiusano and Rúnar Bjarnason are recognized experts in
functional programming with Scala and are core contributors to the Scalaz library. Table of Contents PART 1
INTRODUCTION TO FUNCTIONAL PROGRAMMING What is functional programming? Getting started with functional
programming in Scala Functional data structures Handling errors without exceptions Strictness and laziness Purely
functional state PART 2 FUNCTIONAL DESIGN AND COMBINATOR LIBRARIES Purely functional parallelism Propertybased testing Parser combinators PART 3 COMMON STRUCTURES IN FUNCTIONAL DESIGN Monoids Monads Applicative
and traversable functors PART 4 EFFECTS AND I/O External eﬀects and I/O Local eﬀects and mutable state Stream
processing and incremental I/O Scala Functional Programming Patterns Packt Publishing Ltd Grok and perform eﬀective
functional programming in Scala About This Book Understand functional programming patterns by comparing them
with the traditional object-oriented design patterns Write robust, safer, and better code using the declarative
programming paradigm An illustrative guide for programmers to create functional programming patterns with Scala
Who This Book Is For If you have done Java programming before and have a basic knowledge of Scala and its syntax,
then this book is an ideal choice to help you to understand the context, the traditional design pattern applicable, and
the Scala way. Having previous knowledge of design patterns will help, though it is not strictly necessary. What You
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Will Learn Get to know about functional programming and the value Scala's FP idioms bring to the table Solve day-today programming problems using functional programming idioms Cut down the boiler-plate and express patterns
simply and elegantly using Scala's concise syntax Tame system complexity by reducing the moving parts Write easier
to reason about concurrent code using the actor paradigm and the Akka library Apply recursive thinking and
understand how to create solutions without mutation Reuse existing code to compose new behavior Combine the
object-oriented and functional programming approaches for eﬀective programming using Scala In Detail Scala is used
to construct elegant class hierarchies for maximum code reuse and extensibility and to implement their behavior using
higher-order functions. Its functional programming (FP) features are a boon to help you design “easy to reason about”
systems to control the growing software complexities. Knowing how and where to apply the many Scala techniques is
challenging. Looking at Scala best practices in the context of what you already know helps you grasp these concepts
quickly, and helps you see where and why to use them. This book begins with the rationale behind patterns to help you
understand where and why each pattern is applied. You will discover what tail recursion brings to your table and will
get an understanding of how to create solutions without mutations. We then explain the concept of memorization and
inﬁnite sequences for on-demand computation. Further, the book takes you through Scala's stackable traits and
dependency injection, a popular technique to produce loosely-coupled software systems. You will also explore how to
currying favors to your code and how to simplify it by de-construction via pattern matching. We also show you how to
do pipeline transformations using higher order functions such as the pipes and ﬁlters pattern. Then we guide you
through the increasing importance of concurrent programming and the pitfalls of traditional code concurrency. Lastly,
the book takes a paradigm shift to show you the diﬀerent techniques that functional programming brings to your
plate. This book is an invaluable source to help you understand and perform functional programming and solve
common programming problems using Scala's programming patterns. Style and approach This is a hands-on guide to
Scala's game-changing features for programming. It is ﬁlled with many code examples and ﬁgures that illustrate
various Scala idioms and best practices. Functional Programming in Java Harnessing the Power Of Java 8 Lambda
Expressions Pragmatic Bookshelf Intermediate level, for programmers fairly familiar with Java, but new to the functional
style of programming and lambda expressions. Get ready to program in a whole new way. Functional Programming in
Java will help you quickly get on top of the new, essential Java 8 language features and the functional style that will
change and improve your code. This short, targeted book will help you make the paradigm shift from the old
imperative way to a less error-prone, more elegant, and concise coding style that's also a breeze to parallelize. You'll
explore the syntax and semantics of lambda expressions, method and constructor references, and functional
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interfaces. You'll design and write applications better using the new standards in Java 8 and the JDK. Lambda
expressions are lightweight, highly concise anonymous methods backed by functional interfaces in Java 8. You can use
them to leap forward into a whole new world of programming in Java. With functional programming capabilities, which
have been around for decades in other languages, you can now write elegant, concise, less error-prone code using
standard Java. This book will guide you though the paradigm change, oﬀer the essential details about the new
features, and show you how to transition from your old way of coding to an improved style. In this book you'll see
popular design patterns, such as decorator, builder, and strategy, come to life to solve common design problems, but
with little ceremony and eﬀort. With these new capabilities in hand, Functional Programming in Java will help you pick
up techniques to implement designs that were beyond easy reach in earlier versions of Java. You'll see how you can
reap the beneﬁts of tail call optimization, memoization, and eﬀortless parallelization techniques. Java 8 will change the
way you write applications. If you're eager to take advantage of the new features in the language, this is the book for
you. What you need: Java 8 with support for lambda expressions and the JDK is required to make use of the concepts
and the examples in this book. Modern Systems Programming with Scala Native Write Lean, High-Performance Code
without the JVM Pragmatic Bookshelf Access the power of bare-metal systems programming with Scala Native, an aheadof-time Scala compiler. Without the baggage of legacy frameworks and virtual machines, Scala Native lets you reimagine how your programs interact with your operating system. Compile Scala code down to native machine
instructions; seamlessly invoke operating system APIs for low-level networking and IO; control pointers, arrays, and
other memory management techniques for extreme performance; and enjoy instant start-up times. Skip the JVM and
improve your code performance by getting close to the metal. Developers generally build systems on top of the work
of those who came before, accumulating layer upon layer of abstraction. Scala Native provides a rare opportunity to
remove layers. Without the JVM, Scala Native uses POSIX and ANSI C APIs to build concise, expressive programs that
run unusually close to bare metal. Scala Native compiles Scala code down to native machine instructions instead of
JVM bytecode. It starts up fast, without the sluggish warm-up phase that's common for just-in-time compilers. Scala
Native programs can seamlessly invoke operating system APIs for low-level networking and IO. And Scala Native lets
you control pointers, arrays, and other memory layout types for extreme performance. Write practical, bare-metal code
with Scala Native, step by step. Understand the foundations of systems programming, including pointers, arrays,
strings, and memory management. Use the UNIX socket API to write network client and server programs without the
sort of frameworks higher-level languages rely on. Put all the pieces together to design and implement a modern,
asynchronous microservice-style HTTP framework from scratch. Take advantage of Scala Native's clean, modern syntax
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to write lean, high-performance code without the JVM. What You Need: A modern Windows, Mac OS, or Linux system
capable of running Docker. All code examples in the book are designed to run on a portable Docker-based build
environment that runs anywhere. If you don't have Docker yet, see the Appendix for instructions on how to get it.
Functional Programming: A PragPub Anthology Exploring Clojure, Elixir, Haskell, Scala, and Swift Pragmatic Bookshelf
Explore functional programming and discover new ways of thinking about code. You know you need to master
functional programming, but learning one functional language is only the start. In this book, through articles drawn
from PragPub magazine and articles written speciﬁcally for this book, you'll explore functional thinking and functional
style and idioms across languages. Led by expert guides, you'll discover the distinct strengths and approaches of
Clojure, Elixir, Haskell, Scala, and Swift and learn which best suits your needs. Contributing authors: Rich Hickey,
Stuart Halloway, Aaron Bedra, Michael Bevilacqua-Linn, Venkat Subramaniam, Paul Callaghan, Jose Valim, Dave
Thomas, Natasha Murashev, Tony Hillerson, Josh Chisholm, and Bruce Tate. Functional programming is on the rise
because it lets you write simpler, cleaner code, and its emphasis on immutability makes it ideal for maximizing the
beneﬁts of multiple cores and distributed solutions. So far nobody's invented the perfect functional language - each
has its unique strengths. In Functional Programming: A PragPub Anthology, you'll investigate the philosophies, tools,
and idioms of ﬁve diﬀerent functional programming languages. See how Swift, the development language for iOS,
encourages you to build highly scalable apps using functional techniques like map and reduce. Discover how Scala
allows you to transition gently but deeply into functional programming without losing the beneﬁts of the JVM, while
with Lisp-based Clojure, you can plunge fully into the functional style. Learn about advanced functional concepts in
Haskell, a pure functional language making powerful use of the type system with type inference and type classes. And
see how functional programming is becoming more elegant and friendly with Elixir, a new functional language built on
the powerful Erlang base.The industry has been embracing functional programming more and more, driven by the need
for concurrency and parallelism. This collection of articles will lead you to mastering the functional approach to
problem solving. So put on your explorer's hat and prepare to be surprised. The goal of exploration is always
discovery. What You Need: Familiarity with one or more programming languages. Getting Clojure Build Your Functional
Skills One Idea at a Time Pragmatic Bookshelf Behind every programming language lies a vision of how programs should
be built. The vision behind Clojure is of a radically simple language framework holding together a sophisticated
collection of programming features. Learning Clojure involves much more than just learning the mechanics of the
language. To really get Clojure you need to understand the ideas underlying this structure of framework and features.
You need this book: an accessible introduction to Clojure that focuses on the ideas behind the language as well as the

5

6

practical details of writing code. Clojure attracts developers on the cutting edge and is arguably the best language for
learning to program in the functional style without compromise. But this comes with a steep learning curve. Getting
Clojure directly addresses this by teaching you how to think functionally as it teaches you the language. You'll learn
about Clojure's powerful data structures and high-level functions, but you'll also learn what it means for a language to
be functional, and how to think in Clojure's functional way. Each chapter of Getting Clojure takes a feature or two or
three from the language, explains the syntax and the mechanics behind that feature so that you can make it work
before digging into the deeper questions: What is the thinking behind the feature? And how does it ﬁt in with the rest
of the language? In Getting Clojure you'll learn Clojure's very simple syntax, but you'll also learn why that syntax is
integral the way the language is constructed. You'll discover that most data structures in Clojure are immutable, but
also why that leads to more reliable programs. And you'll see how easy it is to write Clojure functions and also how you
can use those functions to build complex and capable systems. With real-world examples of how working Clojure
programmers use the language, Getting Clojure will help you see the challenges of programming through the eye of
experienced Clojure developers. What You Need: You will need to some background in programming. To follow along
with the examples in the book, you will need Java 6 or new, Clojure 1.8 or 1.9, and Leiningen 2. Learning Scala Practical
Functional Programming for the JVM "O'Reilly Media, Inc." Why learn Scala? You don’t need to be a data scientist or
distributed computing expert to appreciate this object-oriented functional programming language. This practical book
provides a comprehensive yet approachable introduction to the language, complete with syntax diagrams, examples,
and exercises. You’ll start with Scala's core types and syntax before diving into higher-order functions and immutable
data structures. Author Jason Swartz demonstrates why Scala’s concise and expressive syntax make it an ideal
language for Ruby or Python developers who want to improve their craft, while its type safety and performance
ensures that it’s stable and fast enough for any application. Learn about the core data types, literals, values, and
variables Discover how to think and write in expressions, the foundation for Scala's syntax Write higher-order
functions that accept or return other functions Become familiar with immutable data structures and easily transform
them with type-safe and declarative operations Create custom inﬁx operators to simplify existing operations or even to
start your own domain-speciﬁc language Build classes that compose one or more traits for full reusability, or create
new functionality by mixing them in at instantiation Erlang and OTP in Action Simon and Schuster Concurrent
programming has become a required discipline for all programmers. Multi-core processors and the increasing demand
for maximum performance and scalability in mission-critical applications have renewed interest in functional languages
like Erlang that are designed to handle concurrent programming. Erlang, and the OTP platform, make it possible to
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deliver more robust applications that satisfy rigorous uptime and performance requirements. Erlang and OTP in Action
teaches you to apply Erlang's message passing model for concurrent programming--a completely diﬀerent way of
tackling the problem of parallel programming from the more common multi-threaded approach. This book walks you
through the practical considerations and steps of building systems in Erlang and integrating them with real-world
C/C++, Java, and .NET applications. Unlike other books on the market, Erlang and OTP in Action oﬀers a comprehensive
view of how concurrency relates to SOA and web technologies. This hands-on guide is perfect for readers just learning
Erlang or for those who want to apply their theoretical knowledge of this powerful language. You'll delve into the
Erlang language and OTP runtime by building several progressively more interesting real-world distributed
applications. Once you are competent in the fundamentals of Erlang, the book takes you on a deep dive into the
process of designing complex software systems in Erlang. Purchase of the print book comes with an oﬀer of a free PDF,
ePub, and Kindle eBook from Manning. Also available is all code from the book. Metaprogramming Elixir Write Less
Code, Get More Done (and Have Fun!) Pragmatic Bookshelf Write code that writes code with Elixir macros. Macros make
metaprogramming possible and deﬁne the language itself. In this book, you'll learn how to use macros to extend the
language with fast, maintainable code and share functionality in ways you never thought possible. You'll discover how
to extend Elixir with your own ﬁrst-class features, optimize performance, and create domain-speciﬁc languages.
Metaprogramming is one of Elixir's greatest features. Maybe you've played with the basics or written a few macros.
Now you want to take it to the next level. This book is a guided series of metaprogramming tutorials that take you step
by step to metaprogramming mastery. You'll extend Elixir with powerful features and write faster, more maintainable
programs in ways unmatched by other languages. You'll start with the basics of Elixir's metaprogramming system and
ﬁnd out how macros interact with Elixir's abstract format. Then you'll extend Elixir with your own ﬁrst-class features,
write a testing framework, and discover how Elixir treats source code as building blocks, rather than rote lines of
instructions. You'll continue your journey by using advanced code generation to create essential libraries in strikingly
few lines of code. Finally, you'll create domain-speciﬁc languages and learn when and where to apply your skills
eﬀectively. When you're done, you will have mastered metaprogramming, gained insights into Elixir's internals, and
have the conﬁdence to leverage macros to their full potential in your own projects. The Joy of Clojure Simon and Schuster
Summary The Joy of Clojure, Second Edition is a deep look at the Clojure language. Fully updated for Clojure 1.6, this
new edition goes beyond just syntax to show you the "why" of Clojure and how to write ﬂuent Clojure code. You'll learn
functional and declarative approaches to programming and will master the techniques that make Clojure so elegant
and eﬃcient. Purchase of the print book includes a free eBook in PDF, Kindle, and ePub formats from Manning

7

8

Publications. About the Technology The Clojure programming language is a dialect of Lisp that runs on the Java Virtual
Machine and JavaScript runtimes. It is a functional programming language that oﬀers great performance, expressive
power, and stability by design. It gives you built-in concurrency and the predictable precision of immutable and
persistent data structures. And it's really, really fast. The instant you see long blocks of Java or Ruby dissolve into a
few lines of Clojure, you'll know why the authors of this book call it a "joyful language." It's no wonder that enterprises
like Staples are betting their infrastructure on Clojure. About the Book The Joy of Clojure, Second Edition is a deep
account of the Clojure language. Fully updated for Clojure 1.6, this new edition goes beyond the syntax to show you
how to write ﬂuent Clojure code. You'll learn functional and declarative approaches to programming and will master
techniques that make Clojure elegant and eﬃcient. The book shows you how to solve hard problems related to
concurrency, interoperability, and performance, and how great it can be to think in the Clojure way. Appropriate for
readers with some experience using Clojure or common Lisp. What's Inside Build web apps using ClojureScript Master
functional programming techniques Simplify concurrency Covers Clojure 1.6 About the Authors Michael Fogus and
Chris Houser are contributors to the Clojure and ClojureScript programming languages and the authors of various
Clojure libraries and language features. Table of Contents PART 1 FOUNDATIONS Clojure philosophy Drinking from the
Clojure ﬁre hose Dipping your toes in the pool PART 2 DATA TYPES On scalars Collection types PART 3 FUNCTIONAL
PROGRAMMING Being lazy and set in your ways Functional programming PART 4 LARGE-SCALE DESIGN Macros
Combining data and code Mutation and concurrency Parallelism PART 5 HOST SYMBIOSIS Java.next Why ClojureScript?
PART 6 TANGENTIAL CONSIDERATIONS Data-oriented programming Performance Thinking programs Clojure changes
the way you think Programming Scala Scalability = Functional Programming + Objects "O'Reilly Media, Inc." Get up to
speed on Scala, the JVM language that oﬀers all the beneﬁts of a modern object model, functional programming, and
an advanced type system. Packed with code examples, this comprehensive book shows you how to be productive with
the language and ecosystem right away, and explains why Scala is ideal for today's highly scalable, data-centric
applications that support concurrency and distribution. This second edition covers recent language features, with new
chapters on pattern matching, comprehensions, and advanced functional programming. You’ll also learn about Scala’s
command-line tools, third-party tools, libraries, and language-aware plugins for editors and IDEs. This book is ideal for
beginning and advanced Scala developers alike. Program faster with Scala’s succinct and ﬂexible syntax Dive into
basic and advanced functional programming (FP) techniques Build killer big-data apps, using Scala’s functional
combinators Use traits for mixin composition and pattern matching for data extraction Learn the sophisticated type
system that combines FP and object-oriented programming concepts Explore Scala-speciﬁc concurrency tools,
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including Akka Understand how to develop rich domain-speciﬁc languages Learn good design techniques for building
scalable and robust Scala applications Programming Clojure Pragmatic Bookshelf Drowning in unnecessary complexity,
unmanaged state, and tangles of spaghetti code? In the best tradition of Lisp, Clojure gets out of your way so you can
focus on expressing simple solutions to hard problems. Clojure cuts through complexity by providing a set of
composable tools--immutable data, functions, macros, and the interactive REPL. Written by members of the Clojure
core team, this book is the essential, deﬁnitive guide to Clojure. This new edition includes information on all the
newest features of Clojure, such as transducers and specs. Clojure joins the ﬂexibility and agility of Lisp with the
reach, stability, and performance of Java. Combine Clojure's tools for maximum eﬀectiveness as you work with
immutable data, functional programming, and safe concurrency to write programs that solve real-world problems.
Start by reading and understanding Clojure syntax and see how Clojure is evaluated. From there, ﬁnd out about the
sequence abstraction, which combines immutable collections with functional programming to create truly reusable
data transformation code. Clojure is a functional language; learn how to write programs in a functional style, and when
and how to use recursion to your advantage. Discover Clojure's unique approach to state and identity, techniques for
polymorphism and open systems using multimethods and protocols, and how to leverage Clojure's metaprogramming
capabilities via macros. Finally, put all the pieces together in a real program. New to this edition is coverage of
Clojure's spec library, one of the most interesting new features of Clojure for describing both data and functions. You
can use Clojure spec to validate data, destructure data, explain invalid data, and generate large numbers of tests to
verify the correctness of your code. With this book, you'll learn how to think in Clojure, and how to take advantage of
its combined strengths to build powerful programs quickly. What You Need: Java 6 or higher Clojure 1.9 Programming
Erlang Software for a Concurrent World Pragmatic Bookshelf A multi-user game, web site, cloud application, or networked
database can have thousands of users all interacting at the same time. You need a powerful, industrial-strength tool to
handle the really hard problems inherent in parallel, concurrent environments. You need Erlang. In this second edition
of the bestselling Programming Erlang, you'll learn how to write parallel programs that scale eﬀortlessly on multicore
systems. Using Erlang, you'll be surprised at how easy it becomes to deal with parallel problems, and how much faster
and more eﬃciently your programs run. That's because Erlang uses sets of parallel processes-not a single sequential
process, as found in most programming languages. Joe Armstrong, creator of Erlang, introduces this powerful language
in small steps, giving you a complete overview of Erlang and how to use it in common scenarios. You'll start with
sequential programming, move to parallel programming and handling errors in parallel programs, and learn to work
conﬁdently with distributed programming and the standard Erlang/Open Telecom Platform (OTP) frameworks. You
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need no previous knowledge of functional or parallel programming. The chapters are packed with hands-on, real-world
tutorial examples and insider tips and advice, and ﬁnish with exercises for both beginning and advanced users. The
second edition has been extensively rewritten. New to this edition are seven chapters covering the latest Erlang
features: maps, the type system and the Dialyzer, WebSockets, programming idioms, and a new stand-alone execution
environment. You'll write programs that dynamically detect and correct errors, and that can be upgraded without
stopping the system. There's also coverage of rebar (the de facto Erlang build system), and information on how to
share and use Erlang projects on github, illustrated with examples from cowboy and bitcask. Erlang will change your
view of the world, and of how you program. What You Need The Erlang/OTP system. Download it from erlang.org. R in a
Nutshell A Desktop Quick Reference "O'Reilly Media, Inc." If you’re considering R for statistical computing and data
visualization, this book provides a quick and practical guide to just about everything you can do with the open source R
language and software environment. You’ll learn how to write R functions and use R packages to help you prepare,
visualize, and analyze data. Author Joseph Adler illustrates each process with a wealth of examples from medicine,
business, and sports. Updated for R 2.14 and 2.15, this second edition includes new and expanded chapters on R
performance, the ggplot2 data visualization package, and parallel R computing with Hadoop. Get started quickly with
an R tutorial and hundreds of examples Explore R syntax, objects, and other language details Find thousands of usercontributed R packages online, including Bioconductor Learn how to use R to prepare data for analysis Visualize your
data with R’s graphics, lattice, and ggplot2 packages Use R to calculate statistical fests, ﬁt models, and compute
probability distributions Speed up intensive computations by writing parallel R programs for Hadoop Get a complete
desktop reference to R Learning Functional Data Structures and Algorithms Packt Publishing Ltd Learn functional data
structures and algorithms for your applications and bring their beneﬁts to your work now About This Book Moving from
object-oriented programming to functional programming? This book will help you get started with functional
programming. Easy-to-understand explanations of practical topics will help you get started with functional data
structures. Illustrative diagrams to explain the algorithms in detail. Get hands-on practice of Scala to get the most out
of functional programming. Who This Book Is For This book is for those who have some experience in functional
programming languages. The data structures in this book are primarily written in Scala, however implementing the
algorithms in other functional languages should be straight forward. What You Will Learn Learn to think in the
functional paradigm Understand common data structures and the associated algorithms, as well as the context in
which they are commonly used Take a look at the runtime and space complexities with the O notation See how ADTs
are implemented in a functional setting Explore the basic theme of immutability and persistent data structures Find
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out how the internal algorithms are redesigned to exploit structural sharing, so that the persistent data structures
perform well, avoiding needless copying. Get to know functional features like lazy evaluation and recursion used to
implement eﬃcient algorithms Gain Scala best practices and idioms In Detail Functional data structures have the
power to improve the codebase of an application and improve eﬃciency. With the advent of functional programming
and with powerful functional languages such as Scala, Clojure and Elixir becoming part of important enterprise
applications, functional data structures have gained an important place in the developer toolkit. Immutability is a
cornerstone of functional programming. Immutable and persistent data structures are thread safe by deﬁnition and
hence very appealing for writing robust concurrent programs. How do we express traditional algorithms in functional
setting? Won't we end up copying too much? Do we trade performance for versioned data structures? This book
attempts to answer these questions by looking at functional implementations of traditional algorithms. It begins with a
refresher and consolidation of what functional programming is all about. Next, you'll get to know about Lists, the work
horse data type for most functional languages. We show what structural sharing means and how it helps to make
immutable data structures eﬃcient and practical. Scala is the primary implementation languages for most of the
examples. At times, we also present Clojure snippets to illustrate the underlying fundamental theme. While writing
code, we use ADTs (abstract data types). Stacks, Queues, Trees and Graphs are all familiar ADTs. You will see how
these ADTs are implemented in a functional setting. We look at implementation techniques like amortization and lazy
evaluation to ensure eﬃciency. By the end of the book, you will be able to write eﬃcient functional data structures and
algorithms for your applications. Style and approach Step-by-step topics will help you get started with functional
programming. Learn by doing with hands-on code snippets that give you practical experience of the subject. Clojure
Programming Practical Lisp for the Java World "O'Reilly Media, Inc." Clojure is a practical, general-purpose language that
oﬀers expressivity rivaling other dynamic languages like Ruby and Python, while seamlessly taking advantage of Java
libraries, services, and all of the resources of the JVM ecosystem. This book helps you learn the fundamentals of
Clojure with examples relating it to the languages you know already, in the domains and topics you work with every
day. See how this JVM language can help eliminate unnecessary complexity from your programming practice and open
up new options for solving the most challenging problems. Clojure Programming demonstrates the language’s
ﬂexibility by showing how it can be used for common tasks like web programming and working with databases, up
through more demanding applications that require safe, eﬀective concurrency and parallelism, data analysis, and
more. This in-depth look helps tie together the full Clojure development experience, from how to organize your project
and an introduction to Clojure build tooling, to a tutorial on how to make the most of Clojure’s REPL during
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development, and how to deploy your ﬁnished application in a cloud environment. Learn how to use Clojure while
leveraging your investment in the Java platform Understand the advantages of Clojure as an eﬃcient Lisp for the JVM
See how Clojure is used today in several practical domains Discover how Clojure eliminates the need for many verbose
and complicated design patterns Deploy large or small web applications to the cloud with Clojure Scala in Action Simon
and Schuster Summary Scala in Action is a comprehensive tutorial that introduces Scala through clear explanations and
numerous hands-on examples. Because Scala is a rich and deep language, it can be daunting to absorb all the new
concepts at once. This book takes a "how-to" approach, explaining language concepts as you explore familiar
programming challenges that you face in your day-to-day work. About the Technology Scala runs on the JVM and
combines object-orientation with functional programming. It's designed to produce succinct, type-safe code, which is
crucial for enterprise applications. Scala implements Actor-based concurrency through the amazing Akka framework,
so you can avoid Java's messy threading while interacting seamlessly with Java. About this Book Scala in Action is a
comprehensive tutorial that introduces the language through clear explanations and numerous hands-on examples. It
takes a "how to" approach, explaining language concepts as you explore familiar programming tasks. You'll tackle
concurrent programming in Akka, learn to work with Scala and Spring, and learn how to build DSLs and other
productivity tools. You'll learn both the language and how to use it. Experience with Java is helpful but not required.
Ruby and Python programmers will also ﬁnd this book accessible. What's Inside A Scala tutorial How to use Java and
Scala open source libraries How to use SBT Test-driven development Debugging Updated for Scala 2.10 Purchase of
the print book includes a free eBook in PDF, Kindle, and ePub formats from Manning Publications. About the Author
Nilanjan Raychaudhuri is a skilled developer, speaker, and an avid polyglot programmer who works with Scala on
production systems. Table of Contents PART 1 SCALA: THE BASICS Why Scala? Getting started OOP in Scala Having fun
with functional data structures Functional programming PART 2 WORKING WITH SCALA Building web applications in
functional style Connecting to a database Building scalable and extensible components Concurrency programming in
Scala Building conﬁdence with testing PART 3 ADVANCED STEPS Interoperability between Scala and Java Scalable and
distributed applications using Akka Functional JavaScript Introducing Functional Programming with Underscore.js
"O'Reilly Media, Inc." How can you overcome JavaScript language oddities and unsafe features? With this book, you’ll
learn how to create code that’s beautiful, safe, and simple to understand and test by using JavaScript’s functional
programming support. Author Michael Fogus shows you how to apply functional-style concepts with Underscore.js, a
JavaScript library that facilitates functional programming techniques. Sample code is available on GitHub at
https://github.com/funjs/book-source. Fogus helps you think in a functional way to help you minimize complexity in the
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programs you build. If you’re a JavaScript programmer hoping to learn functional programming techniques, or a
functional programmer looking to learn JavaScript, this book is the ideal introduction. Use applicative programming
techniques with ﬁrst-class functions Understand how and why you might leverage variable scoping and closures Delve
into higher-order functions—and learn how they take other functions as arguments for maximum advantage Explore
ways to compose new functions from existing functions Get around JavaScript’s limitations for using recursive
functions Reduce, hide, or eliminate the footprint of state change in your programs Practice ﬂow-based programming
with chains and functional pipelines Discover how to code without using classes Learn You Some Erlang for Great
Good! A Beginner's Guide No Starch Press Erlang is the language of choice for programmers who want to write robust,
concurrent applications, but its strange syntax and functional design can intimidate the uninitiated. Luckily, there’s a
new weapon in the battle against Erlang-phobia: Learn You Some Erlang for Great Good! Erlang maestro Fred Hébert
starts slow and eases you into the basics: You’ll learn about Erlang’s unorthodox syntax, its data structures, its type
system (or lack thereof!), and basic functional programming techniques. Once you’ve wrapped your head around the
simple stuﬀ, you’ll tackle the real meat-and-potatoes of the language: concurrency, distributed computing, hot code
loading, and all the other dark magic that makes Erlang such a hot topic among today’s savvy developers. As you dive
into Erlang’s functional fantasy world, you’ll learn about: –Testing your applications with EUnit and Common Test
–Building and releasing your applications with the OTP framework –Passing messages, raising errors, and
starting/stopping processes over many nodes –Storing and retrieving data using Mnesia and ETS –Network
programming with TCP, UDP, and the inet module –The simple joys and potential pitfalls of writing distributed,
concurrent applications Packed with lighthearted illustrations and just the right mix of oﬀbeat and practical example
programs, Learn You Some Erlang for Great Good! is the perfect entry point into the sometimes-crazy, always-thrilling
world of Erlang. Programming in Scala Artima Inc Presents an introduction to the new programming language for the
Java Platform. Clojure in Action Manning Publications Summary A fully revised edition that covers the new features
available in Clojure 1.6. Purchase of the print book includes a free eBook in PDF, Kindle, and ePub formats from
Manning Publications. About the Technology Clojure is a modern Lisp for the JVM. It has the strengths you expect: ﬁrstclass functions, macros, and Lisp's clean programming style. It supports functional programming, making it ideal for
concurrent programming and for creating domain-speciﬁc languages. Clojure lets you solve harder problems, make
faster changes, and end up with a smaller code base. It's no wonder that there are so many Clojure success stories.
About the Book Clojure in Action, Second Edition is an expanded and improved version that's been updated to cover
the new features of Clojure 1.6. The book gives you a rapid introduction to the Clojure language, moving from abstract
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theory to practical examples. You'll start by learning how to use Clojure as a general-purpose language. Next, you'll
explore Clojure's eﬃcient concurrency model, based on the database concept of Software Transactional Memory (STM).
You'll gain a new level of productivity through Clojure DSLs that can run on the JVM. Along the way, you'll learn
countless tips, tricks, and techniques for writing smaller, safer, and faster code. What's Inside Functional programming
basics Metaprogramming with Clojure's macros Interoperating with Java Covers Clojure 1.6 About the Reader Assumes
readers are familiar with a programming language like C, Java, Ruby, or Python. Table of Contents Introducing Clojure
Clojure elements: Data structures and functions Building blocks of Clojure Multimethod polymorphism Exploring Clojure
and Java interop State and the concurrent world Evolving Clojure through macros More on functional programming
Protocols, records, and types Test-driven development and more More macros and DSL Mastering Clojure Macros Write
Cleaner, Faster, Smarter Code Pragmatic Bookshelf Level up your skills by taking advantage of Clojure's powerful macro
system. Macros make hard things possible and normal things easy. They can be tricky to use, and this book will help
you deftly navigate the terrain. You'll discover how to write straightforward code that avoids duplication and clariﬁes
your intentions. You'll learn how and why to write macros. You'll learn to recognize situations when using a macro
would (and wouldn't!) be helpful. And you'll use macros to remove unnecessary code and build new language features.
Clojure oﬀers some sharp tools in its toolbox, and one of the sharpest is its macro system. This book will help you write
macros using Clojure, and more importantly, recognize when you should be using macros in the ﬁrst place. The Lisp
"code-as-data" philosophy gives tremendous advantages to macro authors and users. You can use macros to evaluate
code in other contexts, move computations to compile time, and create beautiful API layers. You don't need to wait on
the Clojure language itself to add new features, you'll learn how to implement even the lowest-level features as
macros. You'll step through representative samples of how to use macros in production libraries and applications, ﬁnd
clear details on how to construct macros, and learn pointers to avoid obstacles that often trip up macro amateurs.
Clojure macros are more straightforward to use than metaprogramming features in many other languages, but they're
diﬀerent enough from normal programming to present challenges of their own. Mastering Clojure Macros examines
some of these issues, along with alternatives to macros where they exist. By the time you ﬁnish this book, you'll be
thinking like a macro professional. What You Need:The book examples have been developed under Clojure 1.6.0,
although earlier and later versions of Clojure may work as well. You'll want to use Leiningen 2.x in order to follow
along with the examples that use external projects. Clojure: High Performance JVM Programming Packt Publishing Ltd
Explore the world of lightning fast Clojure apps with asynchronous channels, logic, reactive programming, and more
About This Book Discover Clojure's features and advantages and use them in your existing projects Explore lesser-
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known and more advanced features, constructs, and methodologies such as asynchronous channels, actors, logic
programming, and reactive programming Measure and monitor performance, and understand optimization techniques
Who This Book Is For If you're looking to learn more about its core libraries and delve into the Clojure language in
detail, then this book is ideal for you. Prior knowledge of the Clojure language is required. What You Will Learn
Understand tools for the Clojure world and how they relate to Java tools and standards (such as Maven) Write simple
multicore programs using Clojure's core concepts, such as atoms, agents, and refs Get to grips with Clojure's
concurrency and state-management primitives in depth Analyze latency using the Criterium library Avoid reﬂection and
boxing with type hints Maximize the impact of parallelization, functional composition, and process transformation by
composing reducers and transducers Modify and add features to the Clojure language using macros Test your code
with unit tests, specs, and type checks to write testable code Troubleshoot and style your Clojure code to make it more
maintainable In Detail Clojure is a general-purpose language from the Lisp family with an emphasis on functional
programming. It has some interesting concepts and features such as immutability, gradual typing, thread-safe
concurrency primitives, and macro-based metaprogramming, which makes it a great choice to create modern,
performant, and scalable applications. This learning path aims at unleashing the true potential of the Clojure language
so you can use it in your projects. It begins with installing and setting up the Clojure environment before moving on to
explore the language in depth. You'll get acquainted with its various features such as functional programming,
concurrency, reducers, transducers, core.async and core.logic, and so on with a great level of detail. Moving on, you'll
also learn how to enhance performance using Java interoperability and JVM-speciﬁc features from Clojure; you'll even
master language features such as asynchronous channels, actors, logic programming, reactive programming,
metaprogramming, and so on. This learning path combines some of the best that Packt has to oﬀer in one complete,
curated package. It includes content from the following Packt products: Clojure for Java Developers by Eduardo Diaz
Clojure High Performance Programming, Second Edition by Shantanu Kumar Mastering Clojure by Akhil Wali Style and
approach This is an easy-to-follow, step-by-step guide to start writing Clojure programs, making use of all of its varied
features and advantages. A Beginner's Guide to Scala, Object Orientation and Functional Programming Springer Scala is
now an established programming language developed by Martin Oderskey and his team at the EPFL. The name Scala is
derived from Sca(lable) La(nguage). Scala is a multi-paradigm language, incorporating object oriented approaches with
functional programming. Although some familiarity with standard computing concepts is assumed (such as the idea of
compiling a program and executing this compiled from etc.) and with basic procedural language concepts (such as
variables and allocation of values to these variables) the early chapters of the book do not assume any familiarity with

15

16

object orientation nor with functional programming These chapters also step through other concepts with which the
reader may not be familiar (such as list processing). From this background, the book provides a practical introduction
to both object and functional approaches using Scala. These concepts are introduced through practical experience
taking the reader beyond the level of the language syntax to the philosophy and practice of object oriented
development and functional programming. Students and those actively involved in the software industry will ﬁnd this
comprehensive introduction to Scala invaluable. Concurrent Patterns and Best Practices Build scalable apps with
patterns in multithreading, synchronization, and functional programming Packt Publishing Ltd A deﬁnitive guide to
mastering and implementing concurrency patterns in your applications Key FeaturesBuild scalable apps with patterns
in multithreading, synchronization, and functional programmingExplore the parallel programming and multithreading
techniques to make the code run fasterEﬃciently use the techniques outlined to build reliable applicationsBook
Description Selecting the correct concurrency architecture has a signiﬁcant impact on the design and performance of
your applications. This book explains how to leverage the diﬀerent characteristics of parallel architecture to make your
code faster and more eﬃcient. To start with, you'll understand the basic concurrency concepts and explore patterns
around explicit locking, lock free programming, futures & actors. Then, you'll get insights into diﬀerent concurrency
models and parallel algorithms and put them to practice in diﬀerent scenarios to realize your application's true
potential. We'll take you through multithreading design patterns, such as master, slave, leader, follower, map-reduce,
and monitor, also helping you to learn hands-on coding using these patterns. Once you've grasped all of this, you'll
move on to solving problems using synchronizer patterns. You'll discover the rationale for these patterns in distributed
& parallel applications, followed by studying how future composition, immutability and the monadic ﬂow help create
more robust code. Toward the end of the book, you'll learn about the actor paradigm and actor patterns - the message
passing concurrency paradigm. What you will learnExplore parallel architecture Get acquainted with concurrency
models Internalize design themes by implementing multithreading patterns Get insights into concurrent design
patterns Discover design principles behind many java threading abstractions Work with functional concurrency
patternsWho this book is for This is a must-have guide for developers who want to learn patterns to build scalable and
high-performing apps. It’s assumed that you already have a decent level of programming knowledge. Seven
Concurrency Models in Seven Weeks When Threads Unravel Oﬀers information on how to exploit the parallel
architectures in a computer's GPU to improve code performance, scalability, and resilience. Functional Programming
for Java Developers Tools for Better Concurrency, Abstraction, and Agility "O'Reilly Media, Inc." Software development
today is embracing functional programming (FP), whether it's for writing concurrent programs or for managing Big
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Data. Where does that leave Java developers? This concise book oﬀers a pragmatic, approachable introduction to FP
for Java developers or anyone who uses an object-oriented language. Dean Wampler, Java expert and author of
Programming Scala (O'Reilly), shows you how to apply FP principles such as immutability, avoidance of side-eﬀects,
and higher-order functions to your Java code. Each chapter provides exercises to help you practice what you've
learned. Once you grasp the beneﬁts of functional programming, you’ll discover that it improves all of the code you
write. Learn basic FP principles and apply them to object-oriented programming Discover how FP is more concise and
modular than OOP Get useful FP lessons for your Java type design—such as avoiding nulls Design data structures and
algorithms using functional programming principles Write concurrent programs using the Actor model and software
transactional memory Use functional libraries and frameworks for Java—and learn where to go next to deepen your
functional programming skills Functional Thinking Paradigm Over Syntax "O'Reilly Media, Inc." If you’re familiar with
functional programming basics and want to gain a much deeper understanding, this in-depth guide takes you beyond
syntax and demonstrates how you need to think in a new way. Software architect Neal Ford shows intermediate to
advanced developers how functional coding allows you to step back a level of abstraction so you can see your
programming problem with greater clarity. Each chapter shows you various examples of functional thinking, using
numerous code examples from Java 8 and other JVM languages that include functional capabilities. This book may bend
your mind, but you’ll come away with a much better grasp of functional programming concepts. Understand why many
imperative languages are adding functional capabilities Compare functional and imperative solutions to common
problems Examine ways to cede control of routine chores to the runtime Learn how memoization and laziness eliminate
hand-crafted solutions Explore functional approaches to design patterns and code reuse View real-world examples of
functional thinking with Java 8, and in functional architectures and web frameworks Learn the pros and cons of living
in a paradigmatically richer world If you’re new to functional programming, check out Josh Backﬁeld’s book Becoming
Functional. Introduction to JVM Languages Packt Publishing Ltd Explore the Java Virtual Machine with modern
programming languages About This Book This guide provides in-depth coverage of the Java Virtual Machine and its
features Filled with practical examples, this book will help you understand the core concepts of Java, Scala, Clojure,
Kotlin, and Groovy Work with various programming paradigms and gain knowledge about imperative, object-oriented
and functional programming Who This Book Is For This book is meant for programmers who are interested in the Java
Virtual Machine (JVM) and want to learn more about the most popular programming languages that can be used for
JVM development. Basic practical knowledge of a modern programming language that supports object-oriented
programming (JavaScript, Python, C#, VB.NET, and C++) is assumed. What You Will Learn Gain practical information
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about the Java Virtual Machine Understand the popular JVM languages and the Java Class Library Get to know about
various programming paradigms such as imperative, object-oriented, and functional Work with common JVM tools such
as Eclipse IDE, Gradle, and Maven Explore frameworks such as SparkJava, Vert.x, Akka and JavaFX Boost your
knowledge about dialects of other well-known programming languages that run on the JVM, including JavaScript,
Python, and Ruby In Detail Anyone who knows software development knows about the Java Virtual Machine. The Java
Virtual Machine is responsible for interpreting Java byte code and translating it into actions. In the beginning, Java was
the only programming language used for the JVM. But increasing complexity of the language and the remarkable
performance of the JVM created an opening for a new generation of programming languages. If you want to build a
strong foundation with the Java Virtual Machine and get started with popular modern programming languages, then
this book is for you. The book will begin with a general introduction of the JVM and its features, which are common to
the JVM languages, helping you get abreast with its concepts. It will then dive into explaining languages such as Java,
Scala, Clojure, Kotlin, and Groovy and will show how to work with each language, their features, use cases, and pros
and cons. By writing example projects in those languages and focusing on each language's strong points, it will help
you ﬁnd the programming language that is most appropriate for your particular needs. By the end of the book, you will
have written multiple programs that run on the Java Virtual Machine and know about the diﬀerences between the
various languages. Style and approach This practical, example-ﬁlled guide will help you get started with the JVM and
some of its most popular languages. Seven Web Frameworks in Seven Weeks Adventures in Better Web Apps Describes
seven Web frameworks, including CanJS, Ring, and Yesod, and oﬀers information on creating applications. Functional
Programming in Python In this document, we'll take a tour of Python's features suitable for implementing programs in
a functional style. After an introduction to the concepts of functional programming, we'll look at language features
such as iterators and generators and relevant library modules such as itertools and functools. Practical Haskell A Real
World Guide to Programming Apress Get a practical, hands-on introduction to the Haskell language, its libraries and
environment, and to the functional programming paradigm that is fast growing in importance in the software industry.
This book contains excellent coverage of the Haskell ecosystem and supporting tools, include Cabal and Stack for
managing projects, HUnit and QuickCheck for software testing, the Spock framework for developing web applications,
Persistent and Esqueleto for database access, and parallel and distributed programming libraries. You’ll see how
functional programming is gathering momentum, allowing you to express yourself in a more concise way, reducing
boilerplate, and increasing the safety of your code. Haskell is an elegant and noise-free pure functional language with
a long history, having a huge number of library contributors and an active community. This makes Haskell the best tool
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for both learning and applying functional programming, and Practical Haskell takes advantage of this to show oﬀ the
language and what it can do. What You Will Learn Get started programming with Haskell Examine the diﬀerent parts of
the language Gain an overview of the most important libraries and tools in the Haskell ecosystem Apply functional
patterns in real-world scenarios Understand monads and monad transformers Proﬁciently use laziness and resource
management Who This Book Is For Experienced programmers who may be new to the Haskell programming language.
However, some prior exposure to Haskell is recommended. Programming Elm Build Safe, Sane, and Maintainable FrontEnd Applications Pragmatic Bookshelf Elm brings the safety and stability of functional programing to front-end
development, making it one of the most popular new languages. Elm's functional nature and static typing means that
run-time errors are nearly impossible, and it compiles to JavaScript for easy web deployment. This book helps you take
advantage of this new language in your web site development. Learn how the Elm Architecture will help you create fast
applications. Discover how to integrate Elm with JavaScript so you can update legacy applications. See how Elm tooling
makes deployment quicker and easier. Functional programming oﬀers safer applications with decreased runtime
errors, but functional solutions that are type safe and easy to use have been hard to ﬁnd, until the Elm language. Elm
has the beneﬁts of functional languages while compiling to JavaScript. This book provides a complete tutorial for the
Elm language, starting with a simple static application that introduces Elm syntax, modules, and the virtual DOM, to
exploring how to create a UI using functions. See how Elm handles the issues of state in functional languages. You'll
continue to build up larger applications involving HTTP requests for communication. Integrate your Elm applications
with JavaScript so you can update legacy applications or take advantage of JavaScript resources. Elm also provides
built-in tooling to alleviate the tooling creep that's so common in JavaScript. This book covers Elm's deployment and
testing tools that ease development confusion. Dive into advanced concepts including creating single-page
applications, and creating performance improvements. Elm expert Jeremy Fairbank brings his years of web
development experience to teaching how to use Elm for front-end development. Your web UIs will be faster, safer, and
easier to develop with Elm and this tutorial. What You Need: You will need the latest version of Elm, 0.19, along with a
browser to run the examples in this book. Functional Programming in Kotlin Simon and Schuster Functional Programming
in Kotlin is a serious tutorial for programmers looking to learn FP and apply it to the everyday business of coding.
Based on the bestselling Functional Programming in Scala, this book guides intermediate Java and Kotlin programmers
from basic techniques to advanced topics in a logical, concise, and clear progression. In this authoritative guide, you'll
take on the challenge of learning functional programming from ﬁrst principles, and start writing Kotlin code that's
easier to read, easier to reuse, better for concurrency, and less prone to bugs and errors. Functional Programming in
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Kotlin is a serious tutorial for programmers looking to learn FP and apply it to the everyday business of coding. Based
on the bestselling Functional Programming in Scala, this book guides intermediate Java and Kotlin programmers from
basic techniques to advanced topics in a logical, concise, and clear progression. In it, you'll ﬁnd concrete examples and
exercises that open up the world of functional programming. The book will deliver practical mastery of FP using Kotlin
and a valuable perspective on program design that you can apply to other languages. Purchase of the print book
includes a free eBook in PDF, Kindle, and ePub formats from Manning Publications. Domain Modeling Made Functional
Tackle Software Complexity with Domain-Driven Design and F# Pragmatic Bookshelf You want increased customer
satisfaction, faster development cycles, and less wasted work. Domain-driven design (DDD) combined with functional
programming is the innovative combo that will get you there. In this pragmatic, down-to-earth guide, you'll see how
applying the core principles of functional programming can result in software designs that model real-world
requirements both elegantly and concisely - often more so than an object-oriented approach. Practical examples in the
open-source F# functional language, and examples from familiar business domains, show you how to apply these
techniques to build software that is business-focused, ﬂexible, and high quality. Domain-driven design is a wellestablished approach to designing software that ensures that domain experts and developers work together eﬀectively
to create high-quality software. This book is the ﬁrst to combine DDD with techniques from statically typed functional
programming. This book is perfect for newcomers to DDD or functional programming - all the techniques you need will
be introduced and explained. Model a complex domain accurately using the F# type system, creating compilable code
that is also readable documentation---ensuring that the code and design never get out of sync. Encode business rules
in the design so that you have "compile-time unit tests," and eliminate many potential bugs by making illegal states
unrepresentable. Assemble a series of small, testable functions into a complete use case, and compose these
individual scenarios into a large-scale design. Discover why the combination of functional programming and DDD leads
naturally to service-oriented and hexagonal architectures. Finally, create a functional domain model that works with
traditional databases, NoSQL, and event stores, and safely expose your domain via a website or API. Solve real
problems by focusing on real-world requirements for your software. What You Need: The code in this book is designed
to be run interactively on Windows, Mac and Linux.You will need a recent version of F# (4.0 or greater), and the
appropriate .NET runtime for your platform.Full installation instructions for all platforms at fsharp.org. Build a Binary
Clock with Elixir and Nerves Pragmatic Bookshelf Want to get better at coding Elixir? Write a hardware project with
Nerves. As you build this binary clock, you'll build in resiliency using OTP, the same libraries powering many
commercial phone switches. You'll attack complexity the way the experts do, using a layered approach. You'll sharpen
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your debugging skills by taking small, easily veriﬁed steps toward your goal. When you're done, you'll have a working
binary clock and a good appreciation of the work that goes into a hardware system. You'll also be able to apply that
understanding to every new line of Elixir you write. Combining software with hardware can be frustrating, but you can
become proﬁcient in no time by taking a simple, logical approach. Blinking a single LED is the traditional "hello-world"
of embedded systems. Building your own binary clock is the logical next step. It blinks groupings of LEDs based on the
system time. This guide walks you through a working project using the techniques used by experts who build software
for hardware every day. This common sense project moves forward in tiny, logical steps. As you progress, you can
verify each step before moving on to the next. You don't have to be a Nerves novice to beneﬁt from this project.
Become a better Elixir programmer as you build your own desktop showpiece. With a layered approach to software
design, you'll learn to control the complexity of your programs the way the experts do by focusing on one small slice of
your system at a time. When you're done, you'll have your own binary clock, and also more of the tools you need to
design and build your own Nerves and Elixir projects. You'll also be a better programmer with a deeper appreciation of
layering techniques for controlling complexity. What You Need: This project is for Elixir developers who want to get
started with Nerves, or improve their skills. The project is designed for Elixir 1.11 and Nerves 1.7, but later versions
will probably work as well with slight modiﬁcations. The project uses a Raspberry Pi zero with a set of components.
With slight modiﬁcations, you can make this book work with other components as well. Learning Functional
Programming in Go Change the way you approach your applications using functional programming in Go Packt Publishing
Ltd Function literals, Monads, Lazy evaluation, Currying, and more About This Book Write concise and maintainable
code with streams and high-order functions Understand the beneﬁts of currying your Golang functions Learn the most
eﬀective design patterns for functional programming and learn when to apply each of them Build distributed
MapReduce solutions using Go Who This Book Is For This book is for Golang developers comfortable with OOP and
interested in learning how to apply the functional paradigm to create robust and testable apps. Prior programming
experience with Go would be helpful, but not mandatory. What You Will Learn Learn how to compose reliable
applications using high-order functions Explore techniques to eliminate side-eﬀects using FP techniques such as
currying Use ﬁrst-class functions to implement pure functions Understand how to implement a lambda expression in Go
Compose a working application using the decorator pattern Create faster programs using lazy evaluation Use Go
concurrency constructs to compose a functionality pipeline Understand category theory and what it has to do with FP
In Detail Functional programming is a popular programming paradigm that is used to simplify many tasks and will help
you write ﬂexible and succinct code. It allows you to decompose your programs into smaller, highly reusable
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components, without applying conceptual restraints on how the software should be modularized. This book bridges the
language gap for Golang developers by showing you how to create and consume functional constructs in Golang. The
book is divided into four modules. The ﬁrst module explains the functional style of programming; pure functional
programming (FP), manipulating collections, and using high-order functions. In the second module, you will learn
design patterns that you can use to build FP-style applications. In the next module, you will learn FP techniques that
you can use to improve your API signatures, to increase performance, and to build better Cloud-native applications.
The last module delves into the underpinnings of FP with an introduction to category theory for software developers to
give you a real understanding of what pure functional programming is all about, along with applicable code examples.
By the end of the book, you will be adept at building applications the functional way. Style and approach This book
takes a pragmatic approach and shows you techniques to write better functional constructs in Golang. We'll also show
you how use these concepts to build robust and testable apps.
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