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Foreword
      

      When we designed the Groovy language almost 10 years ago, our main goal was to create a language that is a complement to Java,
         a close companion, that Java developers would be familiar with and could learn easily. The idea was to empower users to be
         more productive by removing the boilerplate of Java, and to simplify their programming lives by giving them compelling and
         straightforward APIs to work with. I’m proud to say that the Groovy team attained that goal, making Groovy the most popular
         alternative language for the Java platform.
      

      Along the way, and by virtue of its nature, Groovy was adopted by Java developers in a number of ways. For example, it was
         introduced in Java projects for testing purposes, because the Groovy syntax is light and readable but still resembles that
         of Java. For interacting with XML payloads, web services, or databases, Groovy provides handy and elegant wrappers around
         the Java Development Kit that make those tasks a breeze. And for writing business rules in Java applications, Groovy shines,
         thanks to its metaprogramming capabilities and its concise and expressive grammar.
      

      I had the pleasure and honor of meeting Ken a few years ago at a Groovy conference, and our paths have crossed several times
         since then. Among other topics, we talked about how Groovy is a great fit for various assignments that Java developers have
         to accomplish every day but that are painful with the heavier-weight Java. So when Ken told me that he envisioned writing
         a book on this same topic, I was excited about the idea!
      

      What makes this book stand out of the pack of Groovy books is its focus on the tasks that Java developers must tackle every
         day. How can I more easily parse or emit XML or JSON documents? How can I test my Java code with a more expressive syntax?
         How can I talk to my database without the error-prone JDBC API? How can I build and test Java applications more efficiently?
         In this book, Ken answers all of these questions and shows you a Groovy solution for each of those chores.
      

      Guillaume Laforge
GROOVY PROJECT MANAGER

      

Preface
      

      A few months ago I enjoyed a pleasant dinner with Marjan Bace, Grand Poobah[1] at Manning Publications, the company that printed the book you now hold in your hands.[2] Eventually the conversation turned to Joseph Campbell’s Hero’s Journey as it might apply to nonfiction, technical books. The basic concept is that a Hero is called to Action, encounters various
         Forces arrayed against Him (or Her); Defeats them; wards off Temptation; is Transformed by the journey; and eventually returns
         Home Triumphant.[3] Some publishing companies strongly recommend that their books follow that model, with the reader as hero.
      

      
         1 His actual title is Publisher.
         

      

      
         2 In print form, on a tablet, or whatever.
         

      

      
         3 In case you don’t want to read the original Campbell, the Wikipedia page at http://en.wikipedia.org/wiki/Monomyth summarizes all 17 (!) stages.
         

      

      Marjan’s idea, however, was that sometimes it isn’t the reader who is the hero; it’s the technology covered by the book. In
         the case of Making Java Groovy, I interpret that to mean that Groovy is the hero. Where does that put Java? Not as antagonist, surely; the whole point of
         this book is that Java is already your ally, and that adding Groovy makes it better. Groovy and Java are like Frodo and Samwise
         Gamgee, headed into the black depths of Mordor, battling privation and despair, desperately trying to defeat the horrible
         programming challenges that await them, as well as any orcs, Nazgûl, or clueless managers they might encounter along the way.
      

      That’s a little dark. Plus, I have no idea what the Ring of Power is in this analogy, or why you’d want to destroy it.[4] Instead, I’ll simply say that Groovy and Java work really, really well together, and I’ll spend the rest of the book demonstrating
         how, when, and why.
      

      
         4 I do hope that if you’re holding a print copy of the book (that is, dead-treeware), no Ents were involved.
         

      

      For those of you shifting nervously from side to side, worried that the attempts at “humor” in this preface will be sprayed
         liberally throughout the book (thus distracting from the actual content), let me assure you that other than in this preface,
         I promise to confine any attempts at humor to footnotes that can be safely skipped.[5]

      
         5 Like this one: How many developers does it take to change a light bulb? The classic answer is, “None; that’s a hardware problem.”
            My answer is, “The developer is the person by the light switch saying, ‘Maybe this time the light will go on. Or maybe this
            time. Reboot again.’”
         

      

      When I’m teaching my technical training classes,[6] I realize that humor is a high-risk/high-reward tool. Nobody wants to hear a joke when they’re confused. On the other hand,
         programming can be a dry [7] subject, and some humor can break up the monotony. Hopefully I’ve found the right balance in this book. If not, or if you
         have any other questions, comments, or heard any good jokes lately, feel free to contact me through the book forum at Manning,
         or directly through my blog on my website at http://www.kousenit.com.

      
         6 Seriously, Best Training Anywhere. Contact me for a quote, which will inevitably rise once this book is published.
         

      

      
         7 I was going to make a DRY—Don’t Repeat Yourself—joke here but eventually decided against it.
         

      

      The source code for the book is available in my GitHub repository.[8] If you examine it, you’ll find more examples than the ones covered in the book. Books have length limits, but source code
         repositories don’t, and extra examples can’t hurt. I decided to use the book’s repository as a home for any examples I felt
         were interesting or relevant, even if I couldn’t justify the extra pages necessary to discuss them.
      

      
         8 Check it out at https://github.com/kousen/Making-Java-Groovy.
         

      

      Again, keeping to the principle that the chapters should be as independent as possible, each project has its own Gradle build
         file.[9] All the examples have tests as well. The short snippets of code include Groovy assert statements, and test cases are used to execute the scripts during a build. The rest of the examples have a mix of JUnit tests,
         in Java or Groovy, and Spock tests. In practice I freely intermix both, so it seemed natural to do so here, too.
      

      
         9 Except in the build chapter (chapter 5), where they have Ant or Maven build files, as appropriate.
         

      

      Enjoy the hero’s journey[10] that is Making Java Groovy!
      

      
         10 So are you the hero, or is Groovy? Let me be blunt. Did you pay for this book? Then you’re my hero. Duh.
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About this Book
      

      
Who are you?
      

      I assume you are a developer and are at least comfortable with Java.[18] You don’t have to be an expert, but any discussions of the basics of object-oriented programming are beyond the scope of
         this book.
      

      
         18 That unfortunate burst of blatant honesty just cut my potential audience by far too many. If you’re buying the book just
            to have it look cool on your bookshelf, or to build a book fort, or to prop open your office door, or to hold down stacks
            of new cover sheets for your T.P.S. reports, or for any other reason that doesn’t involve actually reading it, please feel
            free to do so. By the way, you can get your own T.P.S. report cover sheets at http://www.chrisglass.com/journal/downloads/TPSreport.pdf, among other places.
         

      

      I do not, however, assume that you have experience with Groovy. The Groovy concepts are covered where they are used, and because I
         wanted the chapters to be as independent as possible, that means some redundancy is involved. The question of how to teach
         Groovy bothered me for some time, because I knew that some people prefer the traditional, feature-by-feature tutorial, whereas
         others much prefer small but nontrivial examples. In the end, I solved the problem by doing both. Chapter 2 is entitled “Groovy by example,” and appendix B is called “Groovy by feature.” Hopefully one or the other or both will provide you with what you need.[19]

      
         19 The definitive reference for Groovy is still Groovy in Action, 2nd edition, by Dierk König et al., http://manning.com/koenig2/, my all-time favorite technical book.
         

      

      
Roadmap
      

      The book is divided into three parts. The first part is about the Groovy language and how to combine Groovy and Java in the
         same project. The second part covers testing and build processes with which Groovy can help. The third part is a survey of
         the typical problems Java developers encounter and how you can use Groovy to make them easier to solve.
      

      Note that the chapters are as independent as possible. By that I mean that each chapter contains projects that combine build
         files, tests, persistence layers, and so on. The chapter titles represent which topic is covered in depth in that chapter,
         but you don’t need to read them in any particular order.
      

      The chapters in part 1, “Up to speed with Groovy,” are as follows:
      

      

      
         1.  Why add Groovy to Java?—Here I try to identify the issues that make Java awkward or verbose, as well as the inconsistencies that have accumulated
            over the years, and how Groovy can help you manage them. This is the “elevator pitch” chapter, with the arguments you can
            use on your manager to justify adding Groovy to a Java project.
         

      

      
         2.  Groovy by example—This chapter contains a handful of examples that highlight features of the language that I’ll use throughout the book. As
            noted earlier, appendix B (“Groovy by feature”) provides an alternative way to help you learn any Groovy you need.
         

      

      
         3.  Code-level integration—How can Groovy and Java be mixed at the language level? This chapter also explores how to work with Groovy scripts from Java,
            including how to test them.
         

      

      
         4.  Using Groovy features in Java—What features does the Groovy language provide that can be used anywhere, regardless of problem? This chapter covers POGOs,
            operator overloading, AST transformations, and the Groovy JDK.
         

      

      Part 2, “Groovy tools,” discusses testing and build processes and how Groovy can make them easier:
      

      

      
         5.  Build processes—Managing automated builds is a pain point in many organizations. In this chapter, I look at both Ant and Maven from the Java
            world and how Groovy works with each, and then I discuss one of the breakout projects from the Groovy ecosystem: Gradle.
         

      

      
         6.  Testing Groovy and Java projects—Groovy is a dynamic language, making testing even more important than usual. This chapter discusses testing tools like JUnit
            and how Groovy works with them, along with the great mocking capabilities built into the language. It finishes with a serious
            discussion of the Spock testing framework.[20]
         

         
            20 The Spock discussion includes far too many Star Trek references, but they were no tribble at all. (Sorry.)
            

         

      

      Part 3, “Groovy in the real world,” examines various topics that Java developers encounter on a regular basis:
      

      

      
         7.  The Spring framework—Spring is one of the most successful and pervasive open source projects in the Java world, and it works well with Groovy
            in a variety of ways. This chapter uses Groovy classes as regular Spring beans and aspects and then discusses refreshable
            beans, inline scripted beans, and the BeanBuilder from Grails.
         

      

      
         8.  Database access—Every Java developer eventually works with persistent storage. This chapter talks about using the groovy.sql.Sql class to handle raw SQL and uses an example from MongoDB as a representative NoSQL database. It also contains
               a discussion of GORM, the Grails Object Relational Mapping API from Grails, that uses Groovy domain-specific languages to
               combine and configure Spring and Hibernate.
         

      

      
         9.  RESTful web services—The REST approach for designing web services that can be combined in scalable, efficient ways is examined, using the JAX-RS
            2.0 specification as a foundation. In addition to the typical URL-driven database, though, I show how Groovy can be used to
            implement hypermedia as transitional links, as structural links, or through custom providers.[21]
         

         
            21 This really is good stuff you won’t find anywhere else.
            

         

      

      
         10.  Building and testing web applications—Groovy uses metaprogramming to make web development easier. It also includes groovlets, which make developing simple applications
            easy. Finally, this chapter includes a basic discussion of the Grails framework, arguably the Groovy killer app.
         

      

      Each chapter in parts 2 and 3 discusses a particular aspect of Java programming. I try to follow this structure:
      

      

      
         	Review the current Java approach to the problem.
         

         	Present any hybrid Java/Groovy solutions.
         

         	Introduce pure Groovy alternatives.
         

      

      For example, in chapter 6 on testing, I start with JUnit, then show the GroovyTestCase subclass of JUnit’s TestCase, and later talk about the Spock testing framework. Because not all the chapter topics break down cleanly that way, the beginning
         of each chapter includes a figure that summarizes the technologies covered and how they relate to each other. Also, at the
         end of each major section is a “Lessons Learned” block to summarize the main points.[22]

      
         22 Think of those as the tl;dr (“too long; didn’t read” in internet parlance) sections.
         

      

      Three appendixes cover additional topics:

      

      
         	
Installing Groovy— This appendix explains how to install Groovy using the downloads, the Windows installer, and the latest cool tool: GVM, the
            Groovy Environment Manager.
         

         	
Groovy by feature— Here I provide a topic-by-topic review of Groovy, meant to complement chapter 2, “Groovy by example.”
         

         	
SOAP-based web services— (Available as a bonus download from www.manning.com/MakingJavaGroovy.) Most companies have moved on from the Service Oriented Architecture (SOA) approach to integration that dominated the early
            2000s, but Groovy works easily with the existing Java tools for SOAP and WSDL. In case you’re working with legacy applications,
            this appendix shows how to use Groovy in those situations.
         

      

      
Code Conventions and Downloads
      

      All source code in the book is in a fixed-width font like this, which sets it off from the surrounding text. Code examples appear throughout the book. Longer listings appear under clear
         listing headers, while shorter listings appear between lines of text. In many listings, the code is annotated to point out
         the key concepts.
      

      Source code for all the working examples is available from the publisher’s website at www.manning.com/MakingJavaGroovy and from the GitHub repository at https://github.com/kousen/Making-Java-Groovy. You will find many extra examples here, beyond those covered in the book.
      

      
Author Online
      

      Purchase of Making Java Groovy includes free access to a private web forum run by Manning Publications where you can make comments about the book, ask technical
         questions, and receive help from the author and from other users. To access the forum and subscribe to it, point your web
         browser to www.manning.com/MakingJavaGroovy. This page provides information on how to get on the forum once you’re registered, what kind of help is available, and the
         rules of conduct on the forum.
      

      Manning’s commitment to our readers is to provide a venue where a meaningful dialog between individual readers and between
         readers and the author can take place. It’s not a commitment to any specific amount of participation on the part of the author,
         whose contribution to the AO remains voluntary (and unpaid). We suggest you try asking the author some challenging questions
         lest his interest stray!
      

      The Author Online forum and the archives of previous discussions will be accessible from the publisher’s website as long as
         the book is in print.
      

      
About the Author
      

      Ken Kousen is an independent consultant and technical trainer specializing in all areas related to Java, especially involving
         open source projects like Spring, Hibernate, Android, Groovy, and Grails. He has over 20 years of experience in the field
         and numerous technical certifications. His academic background includes BS degrees in both Mathematics and Mechanical Engineering
         from M.I.T., an MS and PhD in Aerospace Engineering from Princeton, and an MS in Computer Science from Rensselaer Polytechnic
         Institute.
      

      

About the Cover Illustration
      

      The figure on the cover of Making Java Groovy is captioned “The Orchestra Conductor.” The illustration is taken from a nineteenth-century edition of Sylvain Maréchal’s
         four-volume compendium of regional dress customs published in France. Each illustration is finely drawn and colored by hand.
         The rich variety of Maréchal’s collection reminds us vividly of how culturally apart the world’s towns and regions were just
         200 years ago. Isolated from each other, people spoke different dialects and languages. Whether on city streets, in small
         towns, or in the countryside, it was easy to identify where they lived and what their trade or station in life was just by
         their dress.
      

      Dress codes have changed since then, and the diversity by region and class, so rich at the time, has faded away. It is now
         hard to tell apart the inhabitants of different continents, let alone different towns or regions. Perhaps we have traded cultural
         diversity for a more varied personal life—certainly for a more varied and fast-paced technological life.
      

      At a time when it is hard to tell one computer book from another, Manning celebrates the inventiveness and initiative of the
         computer business with book covers based on the rich diversity of regional life of two centuries ago, brought back to life
         by Maréchal’s pictures.
      

      


Part 1. Up to speed with Groovy
      

      Welcome to part 1: “Up to speed with Groovy.” This section is made up of four chapters, covering topics that are independent of any particular
         application. In the first chapter I try to help you make the business and technical case for Groovy. The second chapter is
         a tutorial by example in how to use Groovy to solve small but interesting problems. Combined with appendix B it should give you the Groovy background you need to understand the rest of the book.
      

      The third chapter reviews how closely Groovy and Java work together. It covers running Groovy scripts programmatically from
         Java, as well as other ways the two languages can be mixed. The easiest way to integrate the two languages is just to make
         classes in each, instantiate them, and invoke their methods. This chapter provides examples of doing exactly that.
      

      The final chapter in this part reviews idiomatic Groovy features that can be particularly helpful when working with Java problems.
         From POGOs to AST transformations to the Groovy JDK, this chapter shows many ways that Groovy can simplify Java development.
      

      


Chapter 1. Why add Groovy to Java?
      

      This chapter covers

      

      
         	Issues with Java
         

         	Groovy features that help Java
         

         	Common use cases for Java and how Groovy makes them simpler
         

      

      For all of its flaws (and we’ll be reviewing them shortly), Java is still the dominant object-oriented programming language
         in the industry today. It’s everywhere, especially on the server side, where it’s used to implement everything from web applications
         to messaging systems to the basic infrastructure of servers. It’s therefore not surprising that there are more Java developers
         and more Java development jobs available than for any other programming language. As a language, Java is an unmitigated success
         story.
      

      If Java is so ubiquitous and so helpful, why switch to anything else? Why not continue using Java everywhere a Java Virtual
         Machine (JVM) is available?
      

      In this book, the answer to that question is, go right ahead. Where Java works for you and gets the job done, by all means
         continue to use it. I expect that you already have a Java background and don’t want to lose all that hard-earned experience.
         Still, there are problems that Java solves easily, and problems that Java makes difficult. For those difficult issues, consider
         an alternative.
      

      That alternative is Groovy. In this chapter I’ll review some of the issues with Java that lead to problems for developers
         and discuss how Groovy can help alleviate them. I’ll also show a range of tools, provided as part of the Groovy ecosystem,
         that can make pure Java development easier. In the long run, I suggest a blended approach: let Java do what it does well,
         and let Groovy help where Java has difficulties.
      

      Throughout, this will be the mantra:

      
         
            
         
         
            
               	
            

         
      

      Guiding Principle

      Java is great for tools, libraries, and infrastructure. Groovy is great for everything else.

      
         
            
         
         
            
               	
            

         
      

      Use Java where Java works well, and use Groovy where it makes your life easier. Nobody is ever going to rewrite, say, the
         Spring Framework, in Groovy. There’s no need. Groovy works beautifully with Spring, as I’ll discuss in detail in chapter 7. Likewise, the JVM is everywhere. That’s a good thing, because wherever Java can run, so can Groovy, as shown in figure 1.1.
      

      Figure 1.1. Groovy generates bytecodes for the Java Virtual Machine. Either compile them ahead of time or let the groovy command generate them from source.
      

      [image: ]

      I’ll discuss the practical details in the next chapter, but at its base Groovy is Java. Groovy scripts and classes compile to bytecodes that can be freely intermixed with compiled Java classes. From a runtime
         point of view, running compiled Groovy means just adding a single JAR file to your environment.
      

      One of the goals of this book is to identify opportunities where Groovy can significantly help Java developers. To do that,
         let me first review where Java might have some issues that need help.
      

      
1.1. Issues with Java
      

      A perfect storm swept through the development world in the mid- to late-1990s, which ultimately resulted in moving the primary
         development language from C++ to Java. Java is effectively the next-generation language in the C++ family. Its syntax shares
         much in common with C and C++. Language constructs that caused intermediate-level developers problems, like memory management
         and pointer arithmetic, were handled automatically or removed from programmer control altogether. The language was small (as
         hard as that might be to imagine now), easy to write, and, above all, free. Just download a JDK, access the library docs (making available clean, up-to-date, hyperlinked library documentation
         was quite the innovation at the time), and start coding. The leading browser of the day, Netscape, even had a JVM built right
         into it. Combined with the whole Write Once, Run Anywhere mantra, Java carried the day.
      

      A lot of time has passed since then. Java has grown considerably, and decisions made early in its development now complicate
         development rather than simplify it. What sorts of decisions were those? Here’s a short, though hardly exhaustive, list:
      

      

      
         	Java is statically typed.
         

         	All methods in Java must be contained within a class.
         

         	Java forbids operator overloading.
         

         	The default access for attributes and methods is “package private.”
         

         	Java treats primitives differently from classes.
         

      

      Over time Java also accumulated inconsistencies. For example, arrays have a length property, strings have a length method, collections have a size method, and node lists (in XML) have a getLength method. Groovy provides a size method for all of them.
      

      Java also lacks metaprogramming capabilities.[1] That’s not a flaw, but it limits Java’s ability to create domain-specific languages (DSLs).
      

      
         1 That’s for a variety of good reasons, many of which relate to performance. Metaprogramming depends on dynamic capabilities
            like reflection, which was very slow when Java was first released. Groovy in 1998 on Java 1.2 would have been a daunting prospect
            at best.
         

      

      There are other issues as well, but this list will give us a good start. Let’s look at a few of these items individually.

      1.1.1. Is static typing a bug or a feature?
      

      When Java was created, the thinking in the industry was that static typing—the fact that you must declare the type of every
         variable—was a benefit. The combination of static typing and dynamic binding meant that developers had enough structure to
         let the compiler catch problems right away, but still had enough freedom to implement and use polymorphism. Polymorphism lets
         developers override methods from superclasses and change their behavior in subclasses, making reuse by inheritance practical.
         Even better, Java is dynamically bound by default, so you can override anything you want unless the keyword final is applied to a method.
      

      Static typing makes Integrated Development Environments useful too, because they can use the types to prompt developers for
         the correct fields and methods. IDEs like Eclipse and NetBeans, both powerful and free, became pervasive in the industry partly
         as a result of this convenience.
      

      So what’s wrong with static typing? If you want an earful ask any Smalltalk developer. More practically, under Java’s dynamic
         binding restrictions (that you can’t override anything unless two classes are related by inheritance), static typing is overly
         restrictive. Dynamically typed languages have much more freedom to let one object stand in for another.
      

      As a simple example, consider arrays and strings. Both are data structures that collect information: arrays collect objects,
         and strings collect characters. Both have the concept of appending a new element to the existing structure. Say we have a
         class that includes an array and we want to test the class’s methods. We’re not interested in testing the behavior of arrays.
         We know they work. But our class has a dependency on the array.
      

      What we need is some kind of mock object to represent the array during testing. If we have a language with dynamic typing,
         and all we are invoking is the append method on it using character arguments, we can supply a string wherever we have an array and everything will still work.
      

      In Java one object can only stand in for another if the two classes are related by inheritance or if both implement the same
         interface. A static reference can only be assigned to an object of that type or one of its subclasses, or a class that implements
         that interface if the reference is of interface type. In a dynamically typed language, however, we can have any classes stand
         in for another, as long as they implement the methods we need. In the dynamic world this is known as duck typing: if it walks like a duck and it quacks like a duck, it’s a duck. See figure 1.2.
      

      Figure 1.2. Arrays and strings from a duck-typing point of view. Each is a collection with an append method. If that’s all we care about, they’re the same.
      

      [image: ]

      We don’t care that a string is not an array as long as it has the append method we need. This example also shows another feature of Groovy that was left out of Java: operator overloading. In Groovy
         all operators are represented by methods that can be overridden. For example, the + operator uses a plus() method and * uses multiply(). In the previous figure the << operator represents the leftShift() method, which is implemented as append for both arrays and strings.
      

      
         
            
         
         
            
               	
            

         
      

      Groovy Feature

      Groovy features like optional typing and operator overloading give developers greater flexibility in far less code.

      
         
            
         
         
            
               	
            

         
      

      Regarding optional typing, Groovy gives you the best of both worlds. If you know the type of a variable, feel free to specify
         it. If you don’t know or you don’t care, feel free to use the def keyword.
      

      1.1.2. Methods must be in a class, even if you don’t need or want one
      

      Some time ago, Steve Yegge wrote a very influential blog post called “Execution in the Kingdom of the Nouns.”[2] In it he described a world where nouns rule and verbs are second-class citizens. It’s an entertaining post and I recommend
         reading it.
      

      
         2 Read the post from March 30, 2006 at Steve Yegge’s blog: http://mng.bz/E4MB.
         

      

      Java is firmly rooted in that world. In Java all methods (verbs) must reside inside classes (nouns). You can’t have a method
         by itself. It has to be in a class somewhere. Most of the time that’s not a big issue, but consider, for example, sorting
         strings.
      

      Unlike Groovy, Java does not have native support for collections. Although collections have been a part of Java from the beginning
         in the form of arrays and the original java.util.Vector and java.util.Hashtable classes, a formal collections framework was added to the Java 2 Standard Edition, version 1.2. In addition to giving Java
         a small but useful set of fundamental data structures, such as lists, sets, and maps, the framework also introduced iterators
         that separated the way you moved through a collection from its underlying implementation. Finally, the framework introduced
         a set of polymorphic algorithms that work on the collections.
      

      With all that in place we can assemble a collection of strings and sort them as shown in the following listing. First a collection
         of strings must be instantiated, then populated, and finally sorted.
      

      Listing 1.1. Sorting strings using the Collections.sort method
      

      [image: ]

      The collections framework supplies interfaces, like List, and implementation classes, like ArrayList. The add method is used to populate the list. Then the java.util .Collections utility class includes static methods for, among other things, sorting and searching lists. Here I’m using the single-argument
         sort method, which sorts its argument according to its natural sort. The assumption is that the elements of the list are from a class that implements the
         java.util.Comparable interface. That interface includes the compareTo method, which returns a negative number if its argument is greater than the current object, a positive number if the argument
         is less than the current object, and zero otherwise. The String class implements Comparable as a lexicographical sort, which is alphabetical, but sorts capital letters ahead of lowercase letters.
      

      We’ll look at a Groovy equivalent to this in a moment, but let’s consider another issue first. What if you want to sort the
         strings by length rather than alphabetically? The String class is a library class, so I can’t edit it to change the implementation of the compareTo method. It’s also marked final, so I can’t just extend it and override the compareTo implementation. For cases like this, however, the Collections.sort method is overloaded to take a second argument, of type java.util.Comparator.
      

      The next listing shows a second sort of our list of strings, this time using the comparator, implemented as an anonymous inner
         class. Instead of using a main method as in the previous example, here’s a StringSorter class that sorts strings either using the default sort or by length.
      

      Listing 1.2. A Java class to sort strings
      

      [image: ]

      Here we see a consequence of the triumph of the nouns over the verbs. The Comparator interface has a compare method, and all we want to do is to supply our own implementation of that method to Collections.sort. We can’t implement a method, however, without including it in a class. In this case, we supply our own implementation (sort
         by length in decreasing order) via the awkward Java construct known as an anonymous inner class. To do so, we type the word
         new followed by the name of the interface we’re implementing (in this case, Comparator), open a brace, and stuff in our implementation, all as the second argument to the sort method. It’s an ugly, awkward syntax, whose only redeeming feature is that you do eventually get used to it.
      

      Here’s the Groovy equivalent in script form:
      

      def strings = ['this','is','a','list','of','strings']
Collections.sort(strings, {s1,s2 -> s2.size() - s1.size()} as Comparator)
assert strings*.size() == [7, 4, 4, 2, 2, 1]

      First of all, I’m taking advantage of Groovy’s native support for collections by simply defining and populating a list as
         though it’s an array. The strings variable is in fact a reference to an instance of java.util.ArrayList.
      

      Next, I sort the strings using the two-argument version of Collections.sort. The interesting part is that the second argument to the sort method is a closure (between the braces), which is then “coerced” to implement Comparable using the as operator.[3]

      
         3 Closure coercion like this is discussed further in chapter 4.
         

      

      The closure is intended to be the implementation of the compare(String,String) method analogous to that shown in the previous Java listing. Here I show the two dummy arguments, s1 and s2, to the left of the arrow, and then use them on the right side. I provide the closure as the implementation of the Comparator interface. If the interface had several methods and I wanted to supply different implementations for each method, I would
         provide a map with the names of the methods as the keys and the corresponding closures as the values.
      

      Finally, I use the so-called spread-dot operator to invoke the size method on each element of the sorted collection, which returns a list of results. In this case I’m asking for the length
         of each string in the collection and comparing the results to the expected values.
      

      By the way, the Groovy script didn’t require any imports, either. Java automatically imports the java.lang package. Groovy also automatically brings in java.util, java.net, java.io, groovy.lang, groovy.util, java.math.BigInteger, and java .math.BigDecimal. It’s a small thing, but convenient.
      

      
         
            
         
         
            
               	
            

         
      

      Groovy Feature

      Native syntax for collections and additional automatic imports reduces both the amount of required code and its complexity.

      
         
            
         
         
            
               	
            

         
      

      If you’ve used Groovy before you probably know that there’s actually an even simpler way to do the sort. I don’t need to use
         the Collections class at all. Instead, Groovy has added a sort method to java.util.Collection itself. The default version does a natural sort, and a one-argument version takes a closure to do the sorting. In other words,
         the entire sort can be reduced to a single line:
      

      strings.sort { -it?.size() }

      The closure tells the sort method to use the result of the size() method on each element to do the sorting, with the minus sign implying that here I’m asking for descending order.
      

      
         
            
         
         
            
               	
            

         
      

      Groovy Feature

      Groovy’s additions to the JDK simplify its use, and Groovy closures eliminate artificial wrappers like anonymous inner classes.

      
         
            
         
         
            
               	
            

         
      

      There were two major productivity improvements in this section. First, there are all the methods Groovy added to the Java
         libraries, known as the Groovy JDK. I’ll return to those methods frequently. Second, I take advantage of Groovy’s ability
         to treat methods as objects themselves, called closures. I’ll have a lot to say about closures in the upcoming chapters, but
         the last example illustrated one advantage of them: you almost never need anonymous inner classes.
      

      Incidentally, in the closure I used an additional Groovy feature to protect myself. The question mark after the word it is the safe de-reference operator. If the reference is null it invokes the size method here. If not it returns null and avoids the Null-PointerException. That tiny bit of syntax wins over more Java developers to Groovy than I ever would have believed.[4]

      
         4 Sometimes they get tears in their eyes. “Really?” they say. “I don’t have to put in all those null checks?” It’s touching
            how happy they are.
         

      

      1.1.3. Java is overly verbose
      

      The following listing shows a simple POJO. In this case I have a class called Task, perhaps part of a project management system. It has attributes to represent the name, priority, and start and end dates
         of the task.
      

      Listing 1.3. A Java class representing a task
      

      [image: ]

      We have private fields and public getter and setter methods, along with whatever constructors we need. We also add a typical
         override of the toString method. I could probably use an override of equals and hashCode as well, but I left those out for simplicity.
      

      Most of this code can be generated by an IDE, but it still makes for a long listing, and I haven’t added the necessary equals and hashCode overrides yet. That’s a lot of code for what’s essentially a dumb data structure.
      

      The analogous Plain Old Groovy Object (POGO) is shown here:

      @EqualsAndHashCode
class Task {
    String name
    int priority
    Date startDate
    Date endDate
    String toString() { "($name,$priority,$startDate,$endDate)" }
}

      Seriously, that’s the whole class, and it does include overrides of the equals and hashCode methods. Groovy classes are public by default, as are Groovy methods. Attributes are private by default. Access to an attribute
         is done through dynamically generated getter and setter methods, so even though it looks like we’re dealing with individual
         fields we’re actually going through getter and setter methods. Also, Groovy automatically provides a map-based constructor
         that eliminates the need for lots of overloaded constructors. The @EqualsAndHashCode annotation represents an Abstract Syntax Tree (AST) transformation that generates the associated methods. Finally, I use
         a Groovy string with its parameter substitution capabilities to convert a task into a string.
      

      
         
            
         
         
            
               	
            

         
      

      Groovy Feature

      Groovy’s dynamic generation capabilities drastically reduce the amount of code required in a class, letting you focus on the
         essence rather than the ceremony.
      

      
         
            
         
         
            
               	
            

         
      

      Java also includes checked exceptions, which are a mixed blessing at best. The philosophy is to catch (no pun intended) problems
         early in the development cycle, which is also supposed to be an advantage to static typing.
      

      1.1.4. Groovy makes testing Java much easier
      

      Just because a class compiles doesn’t mean it’s implemented correctly. Just because you’ve prepared for various exceptions
         doesn’t mean the code works properly. You’ve still got to test it, or you don’t really know.[5]

      
         5 My favorite example of this comes from a friend who used to teach C++ back when that language was shiny and new. He looked
            at a student’s code, and it was a mess. Then he noticed the first line was /* and the last line was */. He said, “You commented out your entire program.” The student shrugged and said, “That’s the only way I could get it to
            compile!”
         

      

      One of the most important productivity improvements of the past decade or so has been the rise of automated testing tools.
         Java has tools like JUnit and its descendants, which make both writing and running tests automated and easy.
      

      Testing is another area where Groovy shines. First, the base Groovy libraries include GroovyTestCase, which extends JUnit’s TestCase class and adds a range of helpful methods, such as testArrayEquals, testToString, and even shouldFail. Next, Groovy’s metaprogramming capabilities have given rise to simple DSLs for testing.
      

      One particularly nice example is the Spock framework, which I’ll discuss in chapter 6 on testing. Spock is lean and expressive, with blocks like given, expect, and when/then.
      

      As an example, consider sorting strings, as implemented in Java and discussed earlier. In listing 1.3 I presented a Java class that sorted strings both lexicographically and by decreasing length. Now I’d like to test that,
         and to do so I’m going to use the Spock testing framework from Groovy.
      

      A Spock test that checks both sorting methods is shown in the following listing.

      Listing 1.4. A Spock test that checks each Java sorting method
      

      [image: ]

      In the Spock test the Java class under test is instantiated as an attribute. I populate the data using the native collection
         in Groovy, even though the class under test is written in Java and the methods take Java lists as arguments.[6] I have two tests, and in each case, even without knowing anything about Spock, it should be clear what the tests are doing.
         I’m taking advantage of Groovy capabilities like optional parentheses and the spread-dot operator, which applies to a list and returns a list with the specified properties only.
      

      
         6 Applying Groovy tests to Java code is discussed in chapter 6.
         

      

      The test passes, and I can use the same test with the Groovy implementation. The point, though, is that I can add a Groovy
         test to a Java system without any problems.
      

      1.1.5. Groovy tools simplify your build
      

      Another area where Groovy helps Java is in the build process. I’ll have a lot to say about Groovy build mechanisms in chapter 5, but here I’ll just mention a couple of ways they help Java. If you’re accustomed to using Apache Ant for building systems,
         Groovy adds execution and compilation tasks to Ant. Another option is to use AntBuilder, which allows you to write Ant tasks using Groovy syntax.
      

      That’s actually a common theme in Groovy, which I should emphasize:

      
         
            
         
         
            
               	
            

         
      

      Groovy Feature

      Groovy augments and enhances existing Java tools, rather than replacing them.

      
         
            
         
         
            
               	
            

         
      

      If your company has moved from Ant to Maven you’re using a tool that works at a higher level of abstraction and manages dependencies
         for you. In chapter 5 two ways are provided to add Groovy to a Maven build. The Groovy ecosystem, however, provides another alternative.
      

      In chapter 5 I discuss the latest Groovy killer app, Gradle. Gradle does dependency management based on Maven repositories (though it
         uses Ivy under the hood) and defines build tasks in a manner similar to Ant, but it’s easy to set up and run. Maven is very
         powerful, but it has a lot of trouble with projects that weren’t designed from the beginning with it in mind. Maven is a very
         opinionated framework, and customization is done through plugins. Ultimately, in Maven the build file is written in XML. Gradle
         is all about customization, and because the build file is written in Groovy you have the entire power of the Groovy language
         available to you.
      

      That fact that Gradle build files are written in Groovy doesn’t limit it to Groovy projects, though. If your Java project
         is in fact written in Maven form and has no external dependencies, here’s your entire Gradle build file:
      

      apply plugin:'java'

      Applying the Java plugin defines a whole set of tasks, from compile to test to JAR. If that one line of code is in a file
         called build.gradle, then just type gradle build at the command line and a whole host of activities ensue. If you’re (hopefully) going to do some testing, you’ll need to
         add a dependency on JUnit, or even Spock. The resulting build file is shown here:
      

      [image: ]

      Now running gradle build results in a series of stages:

      :compileJava
:processResources
:classes
:jar
:assemble
:compileTestJava
:processTestResources
:testClasses
:test
:check
:build

      The result is a nice, hyperlinked set of documentation of all the test cases, plus a JAR file for deployment.
      

      Of course, if there’s a plugin called java, there’s a plugin called groovy. Better yet, the Groovy plugin includes the Java plugin and, as usual, augments and improves it. If your project is similar
         to the ones discussed in this book, in that it combines Groovy and Java classes and uses each where most helpful, then all
         you need is the Groovy plugin and you’re ready to go. There are many other plugins available, including eclipse and web. I’ll talk about them in chapter 5 on build processes.
      

      In this section I reviewed several of the features built into Java and how they can lead to code that’s more verbose and complicated
         than necessary. I demonstrated how Groovy can streamline implementations and even augment existing Java tools to make them
         easier to use and more powerful. I’ll show more details throughout the book. First I want to list some of the additional capabilities
         Groovy brings to Java in the next section.
      

      
1.2. Groovy features that help Java
      

      I’ve actually been discussing these all along, but let me make a few specific points here. First, the Groovy version of a
         Java class is almost always simpler and cleaner. Groovy is far less verbose and generally easier to read.
      

      As true as that statement is, though, it’s a bit misleading. I’m not advocating rewriting all your Java code in Groovy. Quite
         the contrary; if your existing Java code works, that’s great, although you might want to consider adding test cases in Groovy
         if you don’t already have them. In this book, I’m more interested in helping Java than replacing it.
      

      What does Groovy offer Java? Here’s a short list of topics that are discussed in much more detail in the rest of the book:

      

      
         1.  Groovy adds new capabilities to existing Java classes. Groovy includes a Groovy JDK, which documents the methods added by Groovy to the Java libraries. The various sort
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public class

Task {

private String name;
private int priority; Data we
private Date startDate; care about
private Date endbate;

public Task() {}

public Task(String name, int priority, Date startDate, Date endDate) {

this
this
this

this.

¥

_priority = priority;

startbate = startbate;

endpate = endpate; Public getters.
and setters
for the data

public String getName() { return name; }
public void setName (String name) { this.name = name; }

public int getpriority() { return priorit

}

public void setPriority(int priority) { this.priority = priority; )
public Date getStartDate() { return startDate; }
public void setStartDate (Date startDate) { this.startDate = startDate;)

public Date getEndbate() { return endbate

}

public void setEndDate (Date endDate) { this.endDate = endDate; }

aoverride Typical
public String testring() { override
return "Task [name=" + name + *, prioritys" + priority + of toString

", startbates" + startbate + ", enddates" + endDate + *
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import java.util.Collections;
import java.util.List;

public class Sortstrings {

public static void main(String[] args) { Instantiating
ListeString> strings = new ArrayList<String>(); alist
Strings.ada ("thish); strings.add(*isn);
Stringa.add(ran), | atrings. add(nlist!); ‘ Fopulate
Strings.add("of');  stringa.add(*atxinga) ;

Collections. sort (strings) ;

A destructive
System.out.println(strings) ;

sort
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class stringSorterTest extends Specification { Testing a
Stringsorter sorter = new StringSorter() Javaclass
def strings = ['this','is','a’,'list’,'of', 'strings']
def "lexicographical sort returns alphabetical®() { st
when: A G
lexicographical
sorter.sortLexicographically strings sort
then
strings == ['a','is','list','of', 'strings', 'this']
}
def "reverse sort by length should be decreasing size” ) { < yestthe
e reverse
sorter.sortByDecreasinglength strings length sort
then:
strings*.size() == [7, 4, 4, 2, 2, 11
}
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repositories { Standard Maven

mavenCentral () repository
b

dependencies {
testConpile 'junit:junit:4.10'
testCompile "org.spockframework:spock-core:0.7-groovy-2.0
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