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Copyright © 2009 Common Java Cookbook DocBook XML Content. Some rights reserved.
Published by Common Java Cookbook DocBook XML Content, 626 Grove St., Suite 201, Evanston, |L 60202.

Java and all Java-based trademarks and logos are trademarks or registered trademarks of Sun Microsystems, Inc., in the
United States and other countries. Discursive isindependent of Sun Microsystems, Inc.

Many of the designations used by manufacturers and sellers to distinguish their products are claimed as trademarks.
Where those designations appear in this book, and Discursive was aware of atrademark claim, the designations have been
printed in caps or initial caps.

While every precaution has been taken in the preparation of this book, the publisher and authors assume no responsibility
for errors or omissions, or for damages resulting from the use of the information contained herein.

1. Creative Commons BY-NC-ND 3.0 US License

Creative Commons Attribution-NonCommercial-NoDerivs 3.0 United States

THE WORK (AS DEFINED BELOW) IS PROVIDED UNDER THE TERMS OF THIS CREATIVE COMMONS
PUBLIC LICENSE ("CCPL" OR "LICENSE"). THE WORK IS PROTECTED BY COPYRIGHT AND/OR OTHER
APPLICABLE LAW. ANY USE OF THE WORK OTHER THAN ASAUTHORIZED UNDER THIS LICENSE OR
COPYRIGHT LAW ISPROHIBITED.

BY EXERCISING ANY RIGHTS TO THE WORK PROVIDED HERE, YOU ACCEPT AND AGREE TO BE BOUND
BY THE TERMS OF THISLICENSE. TO THE EXTENT THISLICENSE MAY BE CONSIDERED TO BE A
CONTRACT, THE LICENSOR GRANTS YOU THE RIGHTS CONTAINED HERE IN CONSIDERATION OF YOUR
ACCEPTANCE OF SUCH TERMS AND CONDITIONS.

1. Definitions

a. "Collective Work" means awork, such as a periodical issue, anthology or encyclopedia, in which the Work in its
entirety in unmodified form, along with one or more other contributions, constituting separate and independent
works in themselves, are assembled into a collective whole. A work that constitutes a Collective Work will not be
considered a Derivative Work (as defined below) for the purposes of this License.

b. "Derivative Work" means awork based upon the Work or upon the Work and other pre-existing works, such asa
trangation, musical arrangement, dramatization, fictionalization, motion picture version, sound recording, art
reproduction, abridgment, condensation, or any other form in which the Work may be recast, transformed, or
adapted, except that awork that constitutes a Collective Work will not be considered a Derivative Work for the
purpose of this License. For the avoidance of doubt, where the Work isamusical composition or sound
recording, the synchronization of the Work in timed-relation with a moving image ("'synching") will be
considered a Derivative Work for the purpose of this License.

c. "Licensor" meanstheindividual, individuals, entity or entities that offers the Work under the terms of this
License.

d. "Original Author" means the individual, individuals, entity or entities who created the Work.

e. "Work" means the copyrightable work of authorship offered under the terms of this License.
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f. "You" means an individual or entity exercising rights under this License who has not previously violated the
terms of this License with respect to the Work, or who has received express permission from the Licensor to
exercise rights under this License despite a previous violation.

2. Fair Use Rights. Nothing in this license is intended to reduce, limit, or restrict any rights arising from fair use, first
sale or other limitations on the exclusive rights of the copyright owner under copyright law or other applicable laws.

3. License Grant. Subject to the terms and conditions of this License, Licensor hereby grants Y ou aworldwide,
royalty-free, non-exclusive, perpetual (for the duration of the applicable copyright) license to exercise the rightsin
the Work as stated below:

a. to reproduce the Work, to incorporate the Work into one or more Collective Works, and to reproduce the Work as
incorporated in the Collective Works; and,

b. to distribute copies or phonorecords of, display publicly, perform publicly, and perform publicly by means of a
digital audio transmission the Work including as incorporated in Collective Works.

The above rights may be exercised in all media and formats whether now known or hereafter devised. The above

rights include the right to make such modifications as are technically necessary to exercise the rights in other media

and formats, but otherwise you have no rights to make Derivative Works. All rights not expressly granted by

Licensor are hereby reserved, including but not limited to the rights set forth in Sections 4(d) and 4(€).

4. Redtrictions.The license granted in Section 3 above is expressly made subject to and limited by the following
restrictions:

a. You may distribute, publicly display, publicly perform, or publicly digitally perform the Work only under the
terms of this License, and Y ou must include a copy of, or the Uniform Resource Identifier for, this License with
every copy or phonorecord of the Work Y ou distribute, publicly display, publicly perform, or publicly digitally
perform. Y ou may not offer or impose any terms on the Work that restrict the terms of this License or the ability
of arecipient of the Work to exercise the rights granted to that recipient under the terms of the License. Y ou may
not sublicense the Work. Y ou must keep intact all notices that refer to this License and to the disclaimer of
warranties. When Y ou distribute, publicly display, publicly perform, or publicly digitally perform the Work, Y ou
may not impose any technol ogical measures on the Work that restrict the ability of arecipient of the Work from
Y ou to exercise the rights granted to that recipient under the terms of the License. This Section 4(a) appliesto the
Work asincorporated in a Collective Work, but this does not require the Collective Work apart from the Work
itself to be made subject to the terms of this License. If Y ou create a Collective Work, upon notice from any
Licensor Y ou must, to the extent practicable, remove from the Collective Work any credit as required by Section
4(c), as requested.

b. You may not exercise any of the rights granted to Y ou in Section 3 above in any manner that is primarily
intended for or directed toward commercial advantage or private monetary compensation. The exchange of the
Work for other copyrighted works by means of digital file-sharing or otherwise shall not be considered to be
intended for or directed toward commercial advantage or private monetary compensation, provided there is no
payment of any monetary compensation in connection with the exchange of copyrighted works.

c. If You distribute, publicly display, publicly perform, or publicly digitally perform the Work (as defined in Section
1 above) or Collective Works (as defined in Section 1 above), Y ou must, unless a request has been made pursuant
to Section 4(a), keep intact all copyright notices for the Work and provide, reasonable to the medium or means
You are utilizing: (i) the name of the Original Author (or pseudonym, if applicable) if supplied, and/or (ii) if the
Original Author and/or Licensor designate another party or parties (e.g. a sponsor ingtitute, publishing entity,
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journal) for attribution ("Attribution Parties") in Licensor's copyright notice, terms of service or by other
reasonable means, the name of such party or parties; the title of the Work if supplied; to the extent reasonably
practicable, the Uniform Resource Identifier, if any, that Licensor specifies to be associated with the Work, unless
such URI does not refer to the copyright notice or licensing information for the Work. The credit required by this
Section 4(c) may be implemented in any reasonable manner; provided, however, that in the case of a Collective
Work, at a minimum such credit will appear, if acredit for al contributing authors of the Collective Work
appears, then as part of these credits and in amanner at least as prominent as the credits for the other contributing
authors. For the avoidance of doubt, Y ou may only use the credit required by this clause for the purpose of
attribution in the manner set out above and, by exercising Y our rights under this License, Y ou may not implicitly
or explicitly assert or imply any connection with, sponsorship or endorsement by the Original Author, Licensor
and/or Attribution Parties, as appropriate, of Y ou or Y our use of the Work, without the separate, express prior
written permission of the Original Author, Licensor and/or Attribution Parties.

d. For the avoidance of doubt, where the Work isamusical composition:

i. Performance Royalties Under Blanket Licenses. Licensor reserves the exclusive right to collect whether
individually or, in the event that Licensor is a member of a performance rights society (e.g. ASCAP, BMI,
SESAC), viathat society, royalties for the public performance or public digital performance (e.g. webcast) of
the Work if that performance is primarily intended for or directed toward commercial advantage or private
monetary compensation.

ii. Mechanical Rights and Statutory Royalties. Licensor reserves the exclusive right to collect, whether
individually or viaamusic rights agency or designated agent (e.g. Harry Fox Agency), royalties for any
phonorecord Y ou create from the Work ("cover version") and distribute, subject to the compulsory license
created by 17 USC Section 115 of the US Copyright Act (or the equivalent in other jurisdictions), if Y our
distribution of such cover version is primarily intended for or directed toward commercial advantage or private
monetary compensation.

e. Webcasting Rights and Statutory Royalties. For the avoidance of doubt, where the Work is a sound recording,
Licensor reserves the exclusive right to collect, whether individually or via a performance-rights society (e.g.
SoundExchange), royalties for the public digital performance (e.g. webcast) of the Work, subject to the
compulsory license created by 17 USC Section 114 of the US Copyright Act (or the equivalent in other
jurisdictions), if Your public digital performance is primarily intended for or directed toward commercial
advantage or private monetary compensation.

. Representations, Warranties and Disclaimer

UNLESS OTHERWISE MUTUALLY AGREED TO BY THE PARTIES IN WRITING, LICENSOR OFFERS
THE WORK AS-ISAND ONLY TO THE EXTENT OF ANY RIGHTSHELD IN THE LICENSED WORK BY
THE LICENSOR. THE LICENSOR MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND
CONCERNING THE WORK, EXPRESS, IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT
LIMITATION, WARRANTIES OF TITLE, MARKETABILITY, MERCHANTIBILITY, FITNESS FOR A
PARTICULAR PURPOSE, NONINFRINGEMENT, OR THE ABSENCE OF LATENT OR OTHER DEFECTS,
ACCURACY, OR THE PRESENCE OF ABSENCE OF ERRORS, WHETHER OR NOT DISCOVERABLE.
SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF IMPLIED WARRANTIES, SO SUCH
EXCLUSION MAY NOT APPLY TO YOU.

. Limitation on Liability. EXCEPT TO THE EXTENT REQUIRED BY APPLICABLE LAW, IN NO EVENT WILL
LICENSOR BE LIABLE TO YOU ON ANY LEGAL THEORY FOR ANY SPECIAL, INCIDENTAL,
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CONSEQUENTIAL, PUNITIVE OR EXEMPLARY DAMAGES ARISING OUT OF THISLICENSE OR THE
USE OF THE WORK, EVEN IF LICENSOR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

7. Termination

a. ThisLicense and the rights granted hereunder will terminate automatically upon any breach by Y ou of the terms
of this License. Individuals or entities who have received Collective Works (as defined in Section 1 above) from
Y ou under this License, however, will not have their licenses terminated provided such individuals or entities
remain in full compliance with those licenses. Sections 1, 2, 5, 6, 7, and 8 will survive any termination of this
License.

b. Subject to the above terms and conditions, the license granted here is perpetual (for the duration of the applicable
copyright in the Work). Notwithstanding the above, Licensor reserves the right to release the Work under
different license terms or to stop distributing the Work at any time; provided, however that any such election will
not serve to withdraw this License (or any other license that has been, or is required to be, granted under the terms
of this License), and this License will continuein full force and effect unless terminated as stated above.

8. Miscellaneous

a. Eachtime Y ou distribute or publicly digitally perform the Work (as defined in Section 1 above) or a Collective
Work (as defined in Section 1 above), the Licensor offers to the recipient alicense to the Work on the same terms
and conditions as the license granted to Y ou under this License.

b. If any provision of this Licenseisinvalid or unenforceable under applicable law, it shall not affect the validity or
enforceability of the remainder of the terms of this License, and without further action by the partiesto this
agreement, such provision shall be reformed to the minimum extent necessary to make such provision valid and
enforceable.

c. Noterm or provision of this License shall be deemed waived and no breach consented to unless such waiver or
consent shall bein writing and signed by the party to be charged with such waiver or consent.

d. ThisLicense constitutes the entire agreement between the parties with respect to the Work licensed here. There
are no understandings, agreements or representations with respect to the Work not specified here. Licensor shall
not be bound by any additional provisions that may appear in any communication from Y ou. This License may
not be modified without the mutual written agreement of the Licensor and Y ou.

Creative Commons Notice

Creative Commons is not a party to this License, and makes no warranty whatsoever in connection with the Work.
Creative Commons will not be liable to You or any party on any legal theory for any damages whatsoever, including
without limitation any general, special, incidental or consequential damages arising in connection to this license.
Notwithstanding the foregoing two (2) sentences, if Creative Commons has expressly identified itself as the Licensor
hereunder, it shall have all rights and obligations of Licensor.

Except for the limited purpose of indicating to the public that the Work is licensed under the CCPL, Creative Commons
does not authorize the use by either party of the trademark "Creative Commons" or any related trademark or logo of
Creative Commons without the prior written consent of Creative Commons. Any permitted use will be in compliance with
Creative Commons' then-current trademark usage guidelines, as may be published on its website or otherwise made
available upon request from time to time. For the avoidance of doubt, this trademark restriction does not form part of this
License.

Creative Commons may be contacted at http://creativecommons.org/.
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Foreword: 0.19

May 17, 2009 - I've had some great feedback after putting the book up on the web site, in the last week, |'ve open sourced
the book, and I'll be slowly upgrading the book project infrastructure. Again, stay tuned.

Tim O'Brien, Discursive tobrien@discursive.com
Edition: 0.19

February 20, 2009 - Thisis an early version of the second edition of Jakarta Commons Cookbook. I'm updating the
content, and you might experience some problems with links between chapters and sections. Don't rely on any of the
URLSsin this book just yet, I'm currently renaming all of the sections and chapters so that every section has a reasonable
URL. I'm also trying to find some interesting waysto link to related O'Reilly content using the new O'Reilly metadata
interface that was just published by O'Reilly Labs. Stay Tuned.

Tim O'Brien, Discursive tobrien@discursive.com
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Preface

In this book, you'll find information about a set of libraries developed within the Apache Commons (also referred to as
"Commons"). Commons (http://commons.apache.org/) is a set of small, popular components which forms a Top-level
Project at the Apache Software Foundation. Ranging from the elementary to the complex, many would consider some of
these libraries indispensable to any Java project. These components are so widespread, they may already be on your
classpath. If you develop an application using Wicket, Maven, Struts, Tomcat, Spring, Hibernate, or any other popular
Javalibrary, you likely have Commons Lang and Commons BeanUTtilsin your classpath. If you just installed Red Hat
Enterprise Linux with the default configuration, you've got Commons libraries somewherein / usr . While Apache
Commons may be everywhere, many are still unaware of the capabilities these components provide. This book isan
attempt to provide some documentation for these popular components.

This book focuses on tactical implementation details, answering such questions as. How do we parse XML? How do we
serialize beans? I s there an easier way to work with Collections? How do we work with HTTP and keep track of cookies?
In enterprise software development, the tactical is often sacrificed for the strategic. Consider a complex enterprise-scale
system with a solid, well-conceived architecture. The strategic (or high-level) design appears reasonable from 40,000 feet,
but as soon as you drill into the details, you notice that every component contains pages upon pages of unmaintainable and
unnecessary code because the devel opers were not aware of some valuable time-saver like BeanUtils, Collections, or the
Digester. Or, worse, the developer may have spent aweek reimplementing most of the capabilities of Commons
BeanUtils even though BeanUtils was already in the classpath. While a familiarity with Apache Commons may not
directly affect the architecture of your application, knowing what Apache Commons can do often helps to inform
decisions made at the class level.

Few application developers would consider writing a custom XML parser, but developers will frequently write custom
components that duplicate freely available libraries. Take, as an example, aset of static utility methods that seemsto pop
up in almost every complex project. A common process such asreading afileto ast ri ng may be refactored into a
CommonFi | eUti | s class, or turning a DOM Docurent into a set of beans may be accomplished with a set of classesin
some custom code. Apache Commons provides solutions to both of these problems and many more, and reading this book
may help you avoid unnecessary wheel reinvention.

Many people know of these componentsin ageneral sense, but few have the months or weeks necessary to sit down and
read the relevant tutorials, FAQs, blogs, and archived mailing lists associated with each component. The amount of work
involved in keeping up-to-date with an array of open source communitiesis not trivial. Thisiswhy I've tried to compact
much of thisinformation into easily accessible recipes. These recipes were written to provide you with the information
you need to start using Commons in a few minutes, but the Discussion and See Also sections give you an opportunity to
dig deeper into the motivation behind each Commons component if you need more information.

Thetoolsintroduced herein save you serious time and provide you with a set of alternatives you may not currently be
aware of. | wish | had read abook like this five years ago; it would have accelerated my learning and helped me to avoid
some costly design decisions. Use this text as you will; if you are only interested in Commons Collections, you should be
ableto quickly familiarize yourself with Collections by browsing Chapter 5. On the other hand, if you are looking for a
survey of some of the major projects in Apache Commons, read this book from start to finish. Part structured reference,
part prose, the cookbook format lets you customize your reading experience, and | hope this book is asinteresting to read
asit wasto write.

1. What's Inside

This book covers components from Apache Commons, and afew projects outside of the Apache Software Foundation.
This book covers the following components:
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» Apache Commons BeanUtils
» Apache Commons Betwixt

» Apache Commons CLI

» Apache Commons Codec

» Apache Commons Collections
» Apache Commons Configuration
» Apache Commons Digester

» Apache Commons HttpClient
» Apache Commons ID

» Apache Commons IO

» Apache Commons JEXL

» Apache Commons JX Path

» Apache Commons Lang

» Apache Commons Logging

» Apache Commons Math

» Apache Commons Net

» Apache Log4J

» Apache Velocity

» FreeMarker

» Apache Lucene

» Apache Slide
All of these projects are covered in detail in the following chapters. Here's what's in each chapter:

Chapter 1, Supplementsto the Java 2 Platform
This chapter introduces Commons Lang. Automation of t oSt ri ng( ), working with arrays, formatting and rounding
dates, working with enumerations, generating identifiers, and measuring time are some of the topics discussed in this
chapter. This chapter also covers the generation of unique identifiers with Commons ID.

Chapter 2, Manipulating Text
While Java does not have the extensive text manipulation capabilities of a scripting language like Perl, Commons
Lang'sstringutils hasanumber of utility methods that can be used to manipulate text. This chapter deals with
StringUtils,wrdutils, and Commons Codec.
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Chapter 3, JavaBeans
Beans appear throughout Java; from Apache Struts to Hibernate, beans are a unit of information in an object model.
This chapter introduces Commons BeanUtils, one of the most widely used components from Apache Commons.

Chapter 4, Functors
Functors are a fundamental way of thinking about programming as a set of functional objects. Commons Collections
introduced predicates, transformers, and closures, and functors, which can be used to model control structures and
loops. This chapter demonstrates how one would apply functors to any program.

Chapter 5, Collections
Iterators, filtering with predicates, buffers, queues, bidirectional maps, type-safe collections, constraining collections,
lazy maps, and set operations are afew of the topics introduced in this chapter. This chapter deals with Commons
Collections, new collection types introduced, and the application of functors to various collections.

Chapter 6, XML
If you are constantly parsing or creating XML documents, this chapter introduces some alternatives to the standard

parser APIs (SAX, DOM, and JDOM). This chapter introduces Commons Digester, Commons Betwixt, and
Commons JX Path.

Chapter 7, Application Infrastructure
Commons Configuration isintroduced as away to parse properties filesand XML configuration files. Other recipesin
this chapter show how Commons CLI can be used to parse a complex set of required and optional command-line
options. This chapter also details the configuration and use of Commons Logging and Apache Log4J.

Chapter 8, Math
This chapter focuses on simple mathematical capabilitiesin both Commons Lang and Commons Math. This chapter
introduces classes to work with fractions, complex numbers, matrices, and simple univariate statistics.

Chapter 9, Templating
This chapter deals with simple expression languages such as Commons JEXL to more complex templating engines

such as Apache Ve ocity and FreeMarker. This chapter also demonstrates the integration of both Velocity and
FreeMarker with a J2EE servlet container such as Apache Tomcat.

Chapter 10, 1/0 and Networking
This chapter introduces Commons | O, which contains a number of utilities for working with streams and files, and
Commons Net, which contains simple clients for the FTP, POP, and SMTP protocols.

Chapter 11, HTTP and WebDAV
If you need to communicate with anything over HTTP, read this chapter, which deals with Apache HttpClient and the
WebDAYV client library from Apache Slide.

Chapter 12, Searching and Filtering
Commons JXPath can be used to apply XPath expressions to collections and object graphs. Apache Luceneisafully
functional search engine that can index any structured document. This chapter demonstrates the use of Lucene with
Commons Digester.
Limited time and resources forced me to make some decisions about which projects to include in this text. Projects like
Velocity, FreeMarker, and Log4J, while not Commons components, were included because they fit the mold of asmall,
easily reusable component. Other Commons components were hot included in this book because they were still being
developed at the time of writing, or because a short recipe would have been impossible without a detailed 30-page
introduction. Commons DbUtils, DBCP, Discovery, Jelly, Launcher, Modeler, Pool, Primitives, Chain, and promising
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sandbox components could fill another entire volume. Some projects, such as Apache HiveMind, started as componentsin
the Commons Sandbox only to be promoted directly to subproject status of the Apache project. Classification of projects
and components in Apache can also be somewhat arbitrary; Apache ORO and Apache RegExp would both seem to be
prime candidates for the Apache Commons, but they are both subprojects of Apache. Other projects, such as Apache
Commons HttpClient, have recently been promoted to be subprojects of Apache, leaving the Commons entirely. Think of
this book as focusing on Apache Commons with some other projects thrown in to liven up the discussion. | apologizein
advanceif | left your favorite project out.

Writing a book about a series of frequently released componentsis reminiscent of a game called whack-a-mole. Just when
you finish updating a chapter for a new release, another component has been released. On average, one commons
component is released every one or two weeks; therefore, afew of the versionsin this book may be obsolete as soon as
this book hits the shelves. In general, Apache Commons makes a concerted effort to preserve backward compatibility and
keep a stable public interface. Lessons learned on Commons BeanUtils 1.6 should remain applicable to Commons
BeanUtils 1.7. If you find that a more recent version of a component has been released, you should download that more
recent version and check the Discursive site for updates related to this book.

2. Conventions Used in This Book

I'll use a number of conventions you should know about in this book. For example, menu items are separated with an# like
this: File# New# Project. To make them stand out, new lines of code will be displayed highlighted when they're added.
Example code is often presented out of context; instead of developing an entire class, only the relevant block of codeis
presented. Most examples will include the necessary import statements for Commons-rel evant classes, and other i mpor t
statements will be implied. When code is omitted or implied, it will be represented by ellipses:

i mport org.apache. commons. di gest er. Di gest er;

Di gester digester = new Digester( )
di gest er. doSonet hi ng( );

In addition, the following typographical conventions are also used in this book:

Italic
Indicates new terms, URLS, email addresses, filenames, file extensions, pathnames, directories, and Unix utilities.

Constant width
Indicates commands, options, switches, variables, types, classes, namespaces, methods, modules, properties,
parameters, values, objects, events, event handlers, and XML tags.

Constant width italic
Shows text that should be replaced with user-supplied values.

Constant wi dth bold
Highlights important text within code examples.

Tip

Thisicon signifies atip, suggestion, or general note.

Warning

Thisicon indicates awarning or caution.
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3. What You'll Need

To experiment with the various libraries introduced in this book, you will need the J2SE 1.5 SDK, which can be obtained
from http://java.sun.com. The examplesin this book were developed in Eclipse, which can be downloaded from the
Eclipse project site at http://www.eclipse.org. All of the examplesin this book can be compiled and packaged using
Apache Maven. For more information about Apache Maven, see Maven: The Definitive Guide a free, online book
available from Sonatype.

Each chapter contains instructions for downloading the various A pache Commons components; to download any
component from Apache Commons, go to the Apache Commons page at http://commons.apache.org/ and click on
"Binaries’ under "Download" in the left menu.

4. Book Examples
This book's examples can be downloaded from http://www.discursive.com/books/cjcook/cjcook-examples-0.19-src.zip.

5. The Apache Commons Community

The Apache community and the larger community of the Apache Software Foundation is committed to devel oping open
source software. The Apache Software Foundation is a nonprofit corporation registered in Delaware that supports ongoing
collaborative software development according to a set of simple ideals: transparency, meritocracy, consensus, and mutual
respect. To learn more about the foundation, start at the Frequently Asked Questions page on www.apache.org
(http://www.apache.org/foundation/fag.html). Commons is a project under the Apache Software Foundation, and it is
managed by what is known as a Project Management Committee (PMC). This committee manages a number of Apache
subprojects including the Apache Commons.

The Jakarta community and Apache XML community both had tremendous growth spurts from 1999 to 2003, with both
projects becoming dominant forces in open source Java. Tomcat, Struts, Xerces, Xaan, Ant, Cocoon, and other projects
were embraced by the larger community and Java developed a very strong association with open source because of the
influence of Jakarta. Toward the end of this growth spurt, the corporate structure of Apache required a certain level of
oversight and accountability which could not be achieved in an umbrella project like Jakarta's hundreds of committers. A
decision was made to encourage Jakarta subprojects to move toward smaller, more focused PMCs. One of the first
projects to leave Jakarta was Apache Ant, and other projects such as Maven, Struts, and Log4j followed suit. This new,
more nimble approach to the structure of collaborative software development avoids the creation of multiple management
layers between project participants and the PMC.

In the past few years (2004-2009), Apache has made way for a new generation of projects that have set the standard for
open source, including Directory, Derby, Lucene, Maven, CouchDB, Wicket, and Abdera among others. The community
which was once Jakarta has been slowly evaporating over time into separate top-level projects, and Jakarta Commons
finally made the switch to Apache Commons in 2007. Compared to the organizational structure of Jakartain 2002 and
2003, this new approach of requiring more focused top-level projects have proven beneficial over time. Jakarta had
become something of a"star stage” for political advocacy, and the general Jakarta discussion list was a series of
continuous flame wars toward the end of that community. While some Apache projects are still characterized by endless
procedural bickering, they are largely the exception. The more focused approach of having top level projects focused on a
single piece of software or alimited set of related components allows for a more scalable structure. As aresult, the
number of projectsin the Apache Software Foundation has grow substantially over just the last five years.

If you find the components in this book helpful, | encourage you to take some time to observe the devel oper mailing list
for Apache Commons. The ASF is (mostly) transparent, and this means that the general public has awindow into the
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collaborative devel opment process that is used to create alarge body of great software. | would encourage any devel oper
to take an interest in a piece of software and watch the development process. Follow the decisions, releases, arguments,
flame-wars, and evolution of something like Apache Commons and you can see for yourself what works and what doesn't
work. Thisis also agreat way to keep yourself informed of the changes and direction of certain projects. If you find
Apache Commons (or any other Apache software) useful, you should consider taking alittle bit of time to help afellow
user on the user mailing list or submit documentation patches. If you find atypo or abug, file areport on Apache's Jira
installation (http://issues.apache.org/jira).

There is always a need for greater unit test coverage, and any time you find an inconsistency in code you should file a
bug. Contributions can come in many forms — answering user questions, writing documentation, writing unit tests,
submitting patches, or providing feedback. All of these contributions help sustain aliving community. If you find yourself
unable to participate in the community, you can make asmall (possibly tax-deductible) donation to the Apache Software
Foundation to help offset the cost of infrastructure and bandwidth (http://www.apache.org/f oundation/contributing.html).

6. The Apache Software License

Apache Commons components are released under the Apache Software License, Version 2.0. If you want to read this
license, read this license on the Open Source Initiative's web site here http://www.opensource.org/licenses/apache?.0.php.

There's agood chance that, if you are reading this book, you are not alawyer. If you are wondering what the Apache
License, Version 2.0 means, the Apache Software Foundation has assembled a very helpful Frequently Asked Questions
(FAQ) page about the license available here http://www.apache.org/foundation/licence-FAQ.html. Here's is the answer to
the question "I am not alawyer. What doesit all mean?'

[Thislicense] allows you to:

» freely download and use Apache software, in whole or in part, for personal, company internal, or commercial
pUrposes;

* use Apache software in packages or distributions that you cresate.
It forbids you to:

* redistribute any piece of Apache-originated software without proper attribution;

* use any marks owned by The Apache Software Foundation in any way that might state or imply that the
Foundation endorses your distribution;

 use any marks owned by The Apache Software Foundation in any way that might state or imply that you
created the Apache software in question.
It requires you to:

* include a copy of the licensein any redistribution you may make that includes Apache software;

* provide clear attribution to The Apache Software Foundation for any distributions that include Apache
software.
It does not require you to:

« include the source of the Apache software itself, or of any modifications you may have made to it, in any
redistribution you may assemble that includesit;
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» submit changes that you make to the software back to the Apache Software Foundation (though such
feedback is encouraged).

7. We'd Like to Hear from You

Please address comments and questions concerning this book to the publisher:

Common Java Cookbook DocBook XML Content
626 Grove $t., Suite 201, Evanston, |L 60202
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Chapter 1. Supplements to the Java 2 Platform

1.1. Introduction

This chapter introduces utilities that augment the Java 2 Standard Edition (J2SE), providing classes and utilities that make
some of the more mundane programming tasks more straightforward. Commons Lang is a collection of useful
supplements to the J2SE. This package fills gaps present in the standard Java APl and provides a number of simple,
time-saving utility classes. Sun's Javadoc for thej ava. | ang package in the J2SE states that the package "provides classes
that are fundamental to the design of the Java programming language." In the same vein, Commons Lang provides classes
that augment the fundamental design of the Java programming language.

Y ou may be tempted to skip the simple recipes presented in this chapter and continue on to more advanced topicsin this
text. String manipulation, date truncation, and t oSt ri ng( ) methods do not inspire the sense of mystery and genius one
feels when working with Extensible Markup Language (XML) or an open source text-to-speech engine. But, even if you
are the most fluent speaker of Java, there are lessons to be learned from the utilities introduced in this chapter; asimple
trick learned here may save you afew minutes every single day. Don't waste your time rewriting and maintaining utilities
that already exist in Commons Lang; there are more interesting problems to be solved, and building hashcode() functions
is not one of them.

Java's Continued Progress

Theinitial version of this book had a note at this point that discussed the release of Tiger (Java 1.5) and how Tiger's
introduction of new language features had made some features of Commons Lang wholly unnecessary. That same
note also discussed how Commons Lang could still be used on 1.3 and 1.4 JVMs. Since this book was initial
published in 2004, Java has had another major release (Java 6) and we are currently expecting the release of Java 7.
This version of the book has phased out some of the recipes that duplicate Java 5 behavior. | hate to say this because
I know that thereis still some poor developer saddled with supporting some legacy 1.3 application... we're pulling
the plug on the recipes that were aimed at people still using 1.4.

1.1. Depending on Commons Lang

1.1.1. Problem

Y ou want to use Commons Lang because your program needs to use some of the simple utilities this component provides,
such as array manipulation, date manipulation, and enums.

1.1.2. Solution

To use Commons Lang in aMaven 2 project, add the following dependency to your project's pom xm :

Example 1.1. Adding a Dependency on Commons L ang

<dependency>
<gr oupl d>comons- | ang</ gr oupl d>
<artifactld>commons-|ang</artifactld>
<ver si on>2. 4</ ver si on>
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</ dependency>

1.1.3. Discussion

If you are not sure what this means, I'd suggest reading Maven: The Definitive Guide. When you depend on alibrary in
Maven 2, all you need to do is add the dependency gr oupl d, arti f act I d, and ver si on t0 your project's dependencies.
Once you do this, Maven 2 will download the dependency and make it available on your project's classpath.

1.4. Automating the Generation of toString( ) Content

1.4.1. Problem

Y ou want to automate the creation of t oSt ri ng( ) methods.

1.4.2. Solution

Use the Commons Lang Ref | ecti onToSt ri ngBui | der Or ToSt ri ngBui | der and ToStri ngBui | der to createt oStri ng()
methods. The following code is an example of at oSt ri ng( ) method, which uses areflection builder:

i mport org.apache. conmons. | ang. bui | der. Ref | ecti onToSt ri ngBui | der;
public String toString() {
return ReflectionToStringBuil der.reflectionToString(this);
}

1.4.3. Discussion

Assume that you have an object named Pol i ti cal Candi dat e—a bean that represents some information about a
presidential candidate. This bean has a set of properties: fi r st Nane, | ast Narre, dat e Bi rt h, moneyRai sed, and

honesSt at e. Example 1-1 showsthe Pol i ti cal Candi dat e classusing aRef | ecti onToSt ri ngBui | der ; the getter and setter
methods have been omitted for brevity.

Example 1-1. The PoliticalCandidate class using ReflectionToStringBuilder

i mport java. mat h. Bi gDeci nal ;
i nport java.util.Cal endar;
i mport java.util.Date;
i mport java.util.G egorianCal endar;
/] START | ang_tostring_sol ution
i mport org. apache. commons. | ang. bui | der. Ref | ecti onToSt ri ngBui | der;
// OMT lang_tostring_solution
i mport com di scursive. jccook. | ang. bui | ders. St at e;
public class Political Candi date {
private String | astNane;
private String firstNane;
private Date dateOrBirth;
private Bi gDeci nal noneyRai sed;
private State state;
public Political Candi date() {

}
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public Political Candi date(String | astNane, String firstName,
Date dateOfBirth, BigDecinal noneyRai sed, State state) {
thi s. |l ast Nanme = | ast Nane;
this.firstName = firstNane;
this.dateOBirth dateOf Birt h;
t hi s. noneyRai sed = noneyRai sed;
this.state = state;

}
/1l get/set methods are omtted for brevity...
// END OM T |l ang_tostring_sol ution
public String toString() {
return ReflectionToStringBuilder.reflectionToString(this);

/1 END | ang_tostring_sol ution

}

The process of keeping the contents of at oSt ri ng() method synchronized with a changing object model becomes a chore
(usually aforgotten one). Commons Lang includes afairly simple utility designed to automate this chore using reflection.
The ToSt ri ngBui | der classand its extension, Ref | ecti onToSt ri ngBui | der , can condense alarget oString( ) method
body into one line of code. Most importantly, the Ref | ecti onToSt ri ngBui | der reflects any future changes that are made
to the object model. The following code demonstrates the output of a string built viareflection:

/] Create a State

State va = new State("VA', "Virginia");

/]l Create a Birth Date

Cal endar cal endar = new G egori anCal endar () ;

cal endar . set (Cal endar . YEAR, 1743);

cal endar . set (Cal endar. MONTH, Cal endar. APRI L) ;

cal endar . set (Cal endar. DAY_OF _MONTH, 13);

Dat e dob = cal endar. get Ti ne();

Bi gDeci mal noneyRai sed = new Bi gDeci mal (293829292. 93) ;

/] Create a Political Candidate

Pol i ti cal Candi date candi date = new Political Candi dat e("Jefferson",
"Thomas", dob, npneyRai sed, va);

System out . printl n(candi dat e) ;

Assume that the st at e object is another bean using the same Ref | ect i onToSt ri ngBui | der . The code above sets the
properties of a bean and produces the following output:

com di scursi ve. jccook. | ang. buil ders. refl ect. Political Candi dat e@aOb6[ | ast Nane=Jef f erson, fir
onmas, dat eOF Bi rt h=Sat Apr 13 13:50:58 EST 1743, noneyRai sed=293829292. 93000000715255737304687
om di scursi ve. j ccook. | ang. bui | ders. St at e@9b332[ abbr evi ati on=VA, nane=Vi rgi ni a] ]

or v

Tip
Asin other cases in this book, I've applied a minimal amount of formatting to the output so that it fits on the
printed page. Y our results will be the samein terms of content but will be al on one long line.

Thisis not the most readable piece of information in the world, but it was automatically generated. Keeping at oSt ri ng(
) method up-to-date in an object model that contains one hundred entities is next to impossible under the constraints of a
deadline and a budget. If your objects have meaningful t oSt ri ng( ) methods, it will be much easier to diagnose
problemsin your application. If you usethe Ref | ecti onToSt ri ngBui | der, you are assured that the message printed out
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will be accurate; the alternative is to have a message that may or may not be relevant—trusting devel opers to keep
toString( ) methods updated manually.

Warning

This utility uses the class Accessi bl ebj ect in the J2SE reflection package to bypass access modifiers and
access private member variables of an object directly. If your system is running under arestrictive

Securi t yManager , you may need to alter your configuration to allow Commons Lang to bypass these security
restrictions. Only use this reflection builder if you are certain that your code will run in an environment
without arestrictive security policy. | use this utility in a system that runs on afew serversin aknown
location, but if | werewriting areusable library, areflection builder would not be feasible; if someone wereto
use my library in an environment with a different security policy, calling at oSt ri ng( ) may cause problems.
The relevant permission isthe suppr essAccessChecks permission target of the

java.lang.refl ect.Refl ect Permi ssi on class.

1.5. Customizing Generated toString( ) Content

1.5.1. Problem
Y ou need to automatet oSt ri ng( ) whileretaining control over the output, contents, and formatting.

1.5.2. Solution

In addition to the Ref | ect i onToSt ri ngBui | der , Commons Lang provides for customization viathe ToSt ri ngBui | der and
ToSt ri ngStyl e class. From the previous recipe, if you only want the Pol i ti cal Candi date toString( ) method to print

| ast Name and f i r st Nane, use the ToSt ri ngBui | der classand passinaTostringStyl e object. The following example
demonstratesat oSt ri ng( ) method implementation that customizes both style and content:

i mport org.apache. conmons. | ang. bui | der. ToSt ri ngBui | der;
i mport org. apache. conmons. | ang. bui | der. ToStri ngStyl e;

public String toString( ) {
return new ToStringBuil der(this, ToStringStyle. MILLTI LI NE STYLE)
. append( "l ast Nane", | ast Nane)
.append("firstNanme", firstNane)
.toString( );

Cdlingtostring( ) onthisaobject will produce the following output containing only the two properties specified as
parameters to append( ) :

com di scur si ve. j ccook. | ang. bui | ders. cust oni zed. Pol i ti cal Candi dat e@4318bb[
| ast Name=Jef f er son
first Name=Thonas

Tip
Unlike the output shown in Recipe 1.4, this output is shown exactly as it appears on your screen.
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1.5.3. Discussion

Generating t oSt ri ng( ) content using reflection savestime, but the trade-off is that the code using reflection prints out
every member variable of a given class. What do you do when the desired behavior isto print out only afew selected
variables from a given class? What if your objects are very wi de, in that they have many properties that you don't want to
printout in at oSt ri ng() method? There are situations where an object could have alarge number of properties or when a
particular property of an object might contain alarge amount of textual content. In these situations, it would be
counterproductive to use Ref | ecti onToSt ri ngBui | der to print out every member variablein aclass.

UseaToSt ri ngBui | der and customize the contents of the output with a static member of aToStri ngStyl e. The
constructor of aToSt ri ngBui | der takes an object instance and aToStri ngStyl e, returning an instance of a

ToStri ngBui | der . Thisbuilder isthen customized by calling append( ), which lets you specify the properties you want
included in the output. To customize the contents of aToSt ri ngBui | der, you must manually add each property to an
instance of abuilder. The append( ) method accepts al primitives, objects, and arrays. Table 1-1 summarizes the
variations of append( ) for integer primitives and objects.

Table 1-1. Variations of ToStringBuilder append()

ToStringBuilder method Description

append(int val ue) Appends the value of the integer.

append(String n, int val ue) Appends the value of the integer and the name of the
property.

append( Gbj ect val ue) Appendsthetostring( ) of an Object.

append(String n, Object val ue) Appendsthetostring( ) of an Object and the name
of the property.

append(int[] array)append(Cbject[] array) Appends the formatted contents of array.

append(String n int[] array)append(String n,  Appendsthe property name and the size of an array
oj ect[] array)

append(String n, int[] array, bool ean detail)  Appendsthe property name and the full contents of
an array.

The ToSt ri ngSt yl e class provides a mechanism to customize the output of aToSt ri ngBui | der, and this class contains a
few built-in styles. One exampleisthe ToSt ri ngSt yl e. MULTI _LI NE_STYLE, which puts a newline character between every
property. Another exampleisthe ToSt ri ngStyl e. SI MPLE_STYLE, which simply prints the value of every member variable.
The following list provides an example of each of these preset styles:

ToStringStyl e. DEFAULT_STYLE

com di scursi ve. j ccook. | ang. bui | ders.
Pol i ti cal Candi dat e@cd2e5f [ | ast Nane=Jef f er son, fi r st Name=Thonas]

ToStringStyl e. MULTI _LI NE_STYLE

5
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com di scursi ve. j ccook. | ang. bui | ders. Pol i ti cal Candi dat e@cd2e5f [
| ast Name=Jef f er son
first Name=Thomas

ToSt ringStyl e. NO_FI ELD_NAMVES_STYLE

‘conldiscursive.jccook.lang.buiIders.PoliticalCandidate@ﬂcheSf[Jefferson,Thonas]

ToStringStyl e. SI MPLE_STYLE

‘Jefferson,Thonas

What's the big deal about t oSt ri ng() methods? Thisis about accuracy and keeping messages relevant in an evolving
system. All useful error messages include a string representation of the object involved in the error. If you get an
exception, and you print the value of an object, it isusually clear what is causing that exception. In the absence of sensible
logging, it is next to impossible to debug a system without diving directly into a debugger. Thisis especialy trueif you
are trying to diagnose the cause of an infrequent problem that only affects atiny percentage of users who only encounter a
problem if they perform avery specific action in a specific context. In these cases, it is helpful to know the internal state
of every object involved in the error, and t oSt ri ng( ) isthe easiest way to print this out to alog. Automate your
toString( ) method, and your error messages will be more meaningful.

1.6. Automating hashCode( ) and equals()

1.6.1. Problem
Y ou need away to automatically implement equal s() and hashCode( ) methods.

1.6.2. Solution

Commons Lang Equal sBui | der and HashCodeBui | der provide methods to automate both the equal s( ) and hashCode(
) . Example 1-2 briefly demonstrates these two builders using the Pol i t i cal Candi dat e bean from the previous two
recipes.

Example 1-2. Automating hashCode( ) and equals()

i mport org. apache. commons. | ang. bui | der . Equal sBui | der;

i mport org.apache. conmons. | ang. bui | der . HashCodeBui | der ;
/1 Menber variables - onmitted for brevity
// Constructors - omtted for brevity
/1l get/set methods - omitted for brevity

/1 A hashCode which creates a hash fromthe two unique identifiers
public int hashCode( ) {
return new HashCodeBui | der (17, 37)
. append(firstNane)
. append(| ast Nane) . t oHashCode( );
}
/1 An equal s which conpares two uni que identifiers
publ i c bool ean equal s(Cbject 0) ({
bool ean equal s = fal se;
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if (o!l=null &&
Pol i ti cal Candi dat e. cl ass. i sAssi gnabl eFron{o. getd ass()) ) {
Political Candi date pc = (Political Candi date) o;
equal s = (new Equal sBuil der ( )
.append(firstNane, pc.firstNane)
. append(| ast Nane, pc.|astNane)).isEqual s( );
}

return equal s;

1.6.3. Discussion

HashCodeBui | der has a constructor that takes two integer primitives. These primitives are used as an offset when creating
a hash code; both numbers should be odd, nonzero, and prime. The HashCodeBui | der in Example 1-2 is configured to use
thefirst Nanme and thel ast Name of the Pol i ti cal Candi dat e object; therefore, two Pol i ti cal Candi dat e Objects with the
same first and last name will have identical hash codes. If a hash code depends on every field in a class, you may use
reflection to generate a hash code:

public int hashCode( ) {
return HashCodeBuil der.refl ecti onHashCode(t hi s);

}

Like ToSt ri ngBui | der and HashCodeBui | der , the Equal sBui | der isalso configured viaan append( ) method, which
takes two arguments to compare. Equal sBui | der 'Sappend( ) method accepts all primitives, objects, and arrays, and one
advantage of Equal sBui | der isthe ability to compare two arrays by simply passing them to append( ). When this
happens, Equal sBui | der compares every element of an array:

int[] arrayl = newint[] { 1, 3, 4, 2, 5, 3, 4, 5, 3, 4};
int[] array2 = newint[] { 1, 3, 4, 2, 5 3, 4, 5 3, 4},;
int[] array3 = newint[] { 3, 3, 3, 3, 3, 3, 3, 3, 3, 31};
Equal sBui | der bui |l der = new Equal sBui |l der( );

bui | der. append( arrayl, array2 );

bool ean firstTwoEqual = builder.isEqual s( );

Systemout.println( "lIs arrayl equal to array2? " + firstTwEqual );
Equal sBui | der buil der = new Equal sBui |l der( );

bui | der. append( array2, array3 );

bool ean | ast TwoEqual = buil der.i sEqual s( );

Systemout.printin( "Is array2 equal to array3? " + |ast TwoEqual );

The Equal sBui | der compares the contents of two arrays, checking to see that the corresponding element isequal. The
following output is produced:

Is arrayl equal to array2? true
Is array2 equal to array3? false

If two classes are equal only if every field is equal, the Equal sBui | der can compare two objects using reflection asin the
following code:

publ i c bool ean equal s(Obj ect 0) {
return Equal sBuil der.reflectionEqual s(this, o0);
}
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Warning

Be careful when using reflection to automate hashCode() and equal s( ), you may get more than you
bargained for. In Example 1-2, a candidate is uniquely identified by first and last name; if this bean were
mapped to atable in arelational database, i r st Name and | ast Nane would be a composite key identifying
each unique row. A HashMap Or HashSet issimilar to adatabase table in that the identifier is defined by the
fields used by hashCode() and equal s( ) ; putting an equal object with the same hash code into a HashMap
replaces the previous entry. A poorly implemented hashCode( ) or equal s( ) can have unintended
consequences when storing objects in such a data structure. In other words, equal s( ) and hashCode()
should be based off of the properties that uniquely identify a class. This being the case, the equal s() function
should return true if two Pol i ti cal Candi dat e objects have identical first and last names, and the hash code
for two egual objects should be identical. The hashCode( ) and equal s() in Example 1-2 are written to only
take into account thef i r st Name and | ast Narre properties.

1.7. Automating compareTo()

1.7.1. Problem
Y ou need aquick way to implement conpar eTo( ) methods.

1.7.2. Solution

Commons Lang Conpar eToBui | der provides abuilder for conpar eTo( ) methods. Conpar eToBui | der can perform a
comparison viareflection, or a comparison can be customized by passing parameters to an instance of Conpar eToBui | der .
The following example demonstrates the use of the reflection builder to implement aconpar eTo( ) method. This
implementation compares all nonstatic and nontransient member variables in both classes.

i nport org. apache. conmons. | ang. bui | der. Conpar eToBui | der;
/1 Build a conpareTo function fromreflection
public int conpareTo(oject 0) {

return ConpareToBuil der. refl ecti onConpare(this, obj);
}

1.7.3. Discussion

Conpar eToBui | der. refl ecti onConpar e( ) takes two objects and compares the non-static, nontransient member
variables of these objects. In Example 1-2, the comparison involves the name properties of two Pol i ti cal Candi dat e
objects from Example 1-3, which are considered equal if both fi r st Name and | ast Nane are equal. r ef | ect i onConpare( )
ignores static fields and transients; therefore, in Example 1-3, aver ageAge and f ul | Name do not contribute to the
automated comparison.

Example 1-3. Implementing compar eTo( ) using areflection builder

public class Political Candi date inplenments Conparabl e {
private String | astNane;
private String firstNane;
private transient String full Nane;
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/] Static Variable
private static String averageAge;

// Constructors
/'l get/set nethods

/1 Build a conpareTo function fromreflection
public int conpareTo(hject o) {
return ConpareToBuil der.refl ecti onConpare(this, 0);

}

In addition to a comparison by reflection, the Conpar eToBui | der can be configured to compare two objects by a set of
variables in a particular order. The order of comparisons plays a key role when a comparison involves multiple member
variables; this order is not specified when using ther ef | ect i onConpar e() method. Assume that the default sorting
behavior for Pol i ti cal Candi dat e Objects should bel ast Name and then f i r st Nane; if two objects have the same

| ast Narre, then sort by the i r st Nane. The following example demonstrates a customization of the conpar eTo( ) method.

Calling append( ) specifieswhat variables will be compared and in what order they will be compared. The order of the
callsto append( ) are backward—similar to pushing an object onto the top of a stack. The last property "pushed” onto the
Conpar eToBui | der isthefirst property to be compared. Objects are compared by last name, and first nameisused as a
"tiebreaker." Example 1-4 will comparetwo Pol i ti cal Candi dat e Objectsby | ast Nane, falling back to fi r st Nane only if
the | ast Nare values were equal.

Example 1-4. Customizing a compareT o( ) method with Compar eT oBuilder

/1l A conpare to that nmimcs the behavi or of equal s( )
public int conpareTo(oject 0) {
int conmpare = -1; // By default return | ess-than
if( o!=null &&
Pol i ti cal Candi dat e. cl ass. i sAssi gnabl eFron{ o.getd ass( ) ) ) {
Political Candi date pc = (Political Candi date) o;
conpare = (new ConpareToBui |l der ( )
.append(firstNane, pc.firstNanme)
. append( | ast Nane, pc.| ast Nane)).toConparison( );
}

return conpare;

Remember to keep the behavior of equal s( ) and conpareTo( ) consistent to avoid problems when sorting collections.
Automating the conpar eTo( ) method viareflection may not compare objects in away that is consistent with equal s( ).

1.7.4. See Also

conpar eTo( ) methods provide the natural sorting order for a set of objects, and they are frequently used when sorting a
collection of JavaBeans®. If you are trying to sort a collection of beans, you are better off using the BeanConpar at or ,
which is described in Recipe 3.10.

Instead of capturing comparison logic in aconpar eTo() method, consider using a Conpar at or object. The Commons
Collections project contains a number of supplements to the Conpar at or interface, such as utilities to reverse and chain
comparators. Conpar at or Utilities are discussed in Chapter 4.
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1.8. Printing an Array

1.8.1. Problem
Y ou need to print the contents of an array.

1.8.2. Solution

UseArrayUtils.toString() toprint the contents of an array. This method takes any array as an argument and prints out
the contents delimited by commas and surrounded by brackets:

int[] intArray = newint[] { 2, 3, 4, 5, 6 };

int[] multiDimension = newint[][] { { 1, 2, 3}, { 2, 3}, {5 6, 7} };
Systemout.println( "intArray: " + ArrayUtils.toString( intArray ) );
Systemout.println( "rmultiDi mension: " + ArrayUils.

toString( nmultiDi nension ) );

This example takes two arrays and prints them out using ArrayUtils. toString( ):

intArray: {2,3,4,5, 6}
mul ti Di nension: {{1,2,3},{2,3},{5,6,7}}

1.8.3. Discussion
This simple utility can be used to print the contents of an j ect [ ], substituting an object for anul | element:

String[] strings = new String[] { "Blue", "Geen", null, "Yellow' };
Systemout.printin( "Strings: " + ArrayUtils.toString( strings, "Unknown" );

Thisexample printsthe st ri ngs array, and when ArrayUt i | s encountersanul I element, it will print out "Unknown":

Strings: {Blue, Geen, Unknown, Yel | ow}

This utility comes in handy when you need to print the contents of acol | ect i on for debugging purposes. If you need to
print out the contents of aCol | ect i on, convert it to an array, and passthat array to ArrayUtils. toString():

List list = new ArrayList( );

list.add( "Foo" );

list.add( "Blah" );

Systemout.println( ArrayUils.toString( list.toArray( ) ) );

1.9. Cloning and Reversing Arrays

1.9.1. Problem
Y ou need to reverse and clone the contents of an array.

10
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1.9.2. Solution

UseArrayUtils.clone() andArrayUtils. reverse() methodsfrom CommonsLang. Example 1-5 demonstrates the
reversal and cloning of aprimitive array full of | ong primitives.

Example 1-5. Cloning and reversing a primitive array with ArrayUtils

i nport org.apache. conmons. | ang. ArrayUtil s;

long[] array = { 1, 3, 2, 3, 5, 6 };

long[] reversed = ArrayUtils.clone( array );

ArrayUtils.reverse( reversed );

Systemout.printin( "Original: " + ArrayUils.toString( array ) );
Systemout.println( "Reversed: " + ArrayUils.toString( reversed ) );

Thearray iscloned and reversed, and the contents of the original and the reversed array are displayed as output using
ArrayUils.toString( ):

Oiginal :
Rever sed:

Lo Wann

1, 3, 2, 3, 5 6}
6, 5 3, 2, 3, 1}

1.9.3. Discussion

In Example 1-5, cl one( ) returnsareferenceto anew array, and reverse( ) operates on the array reference supplied as
aparameter. It isimportant to realize that while cl one( ) leavesthe original array aone, reverse( ) operates directly on
the supplied array. In addition to supporting al primitive arrays, ArrayUtils.clone( ) andArrayUtils.reverse( )

work with object arrays. If ar r ay had been an array of Long objects, the code would bear a striking resemblance to the
previous example.

The only difference between Examples Example 1-6 and Example 1-5 is the type of array being cloned and reversed.
Again, ArrayUtils.toString( ) isused to print out the contents of both the original and the reverse array:

Oiginal: { 3, 56, 233}
Reversed: { 233, 56, 3}

Example 1-6. Cloning and reversing an Object[ ] with ArrayUtils

Long[] array = new Long[] { new Long(3), new Long(56), new Long(233) };
Long[] reversed = ArrayUtils.clone( array );

ArrayUtils.reverse( reversed );

Systemout.println( "Original: " + ArrayUils.toString( array ) );
Systemout.println( "Reversed: " + ArrayUtils.toString( reversed ) );

Without the aid of ArrayUtils.clone( ) andArrayUtils. reverse( ), thistask would have involved writing aloop to
populate areversed array. The following code completes the same task, but, in order to reverse an array, this example
assigns the values from the original array in reverse; elements are inserted starting at r ever sed[ rever sed. | ength - 1]
and ending at r ever sed[ 0] :

/1 readTenps returns a 1000 nenber doubl e[]

doubl e[] tenperature = readTenps( );

doubl e[] reversed = new doubl e[tenperature.|ength];
for( int i =0; i < tenperature.length; i++ ) {

11
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reversed[reversed.length - (i+1)] = tenperature[i];

}

Another option isthe use of the Col | ecti ons. reverse() method. J2SE containsa Col | ect i ons object with a static
reverse() method, but thisonly operates on aLi st object. If you had an array of doubl e primitives, and you wanted to
take advantage of the Col | ect i ons class, you would need to convert your double array to alist. Without Java 1.5's
autoboxing feature, adoubl e[ ] will need to be translated into a boubl e[ ] before elements can be used to populate alist:

doubl e[] tenps = readTenps( );

Li st tenpList = new ArrayList( );

for( int i =0; i <tenps.length; i++ ) {
t enpLi st. add( new Doubl e[tenps[i]] );

}

Col I ections.reverse( tenpList );
doubl e[] reversed = new doubl e( tenpList.size( ) );
Iterator i = tenpList.iterator( );
int index = 0;
while( i.hasNext( ) ) {
reversed[index] = ((Double) i.next( )).doubleValue( );
i ndex++;

}

That nasty trandation between adoubl e array and alist of Doubl e objects complicates your code. The next recipe will
touch upon an easier method for performing this tranglation.

ISArrayUtils. clone( ) realy necessary? All arrays have acl one( ) method, and all Java arrays implement c oneabl e
and seri al i zabl e, but | would be surprised if many Java devel opers have read the relevant section of the Java Language
Specification (JLS), which discusses Array Members (section 10.7). All arrays can be cloned by calling thecl one( )
method:

long[] tenps = readTenps( );
long[] cloned = (long[]) tenps.clone( );

ArrayUtils. clone( ) doesn't provide you with any performance benefits, it doesn't necessarily improve your code, and
one could debate the assertion that it makes for more readable code. But, mainly, it exists as a safe way to handle nul |
array references. If you attempt to cloneanul | reference, this utility will return anul | instead of throwing aruntime
exception.

1.10. Transforming Between Object Arrays and Primitive Arrays

1.10.1. Problem

Y ou heed away to convert an object array to a primitive array.

1.10.2. Solution

UseArrayUtils.toObject() andArrayUtils.toPrinitive() totransate between primitive arrays and object arrays.
The following example demonstrates the trand ation from a primitive array to an object array and vice versa:

i mport org.apache. conmons. | ang. ArrayUtil s;
long[] primtiveArray = new long[] { 12, 100, 2929, 3323 };
Long[] objectArray = ArrayUtils.toQbject( primtiveArray );

12
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Doubl e[ ] doubl eObj ects = new Doubl e[] { new Doubl e( 3.22, 5.222, 3.221 ) };
doubl e[] doublePrimtives = ArrayUils.toPrimtive( doubl eCbject );

The result from both trandationsis an array of equal length and equal contents. The first trandation takesal ong[] and
trandates the array to aLong[ ], and the second tranglation takes a Doubl e[ ] and turnsit into adoubl e[] .

1.10.3. Discussion

Assume that the following example uses an external library that expects alist of Doubl e objects. The existing system uses
an array of double primitives, and you need to "step up" from a primitive array to an object array in order to pass a
parameter to the conpl exCal cul ati on() method:

/1 Assume that tenps is a 4000 el enent doubl e[]

doubl e[] tenps = readTenps( );

/1 Turn the double[] into an array of Doubl e objects
Doubl e[] objectArray = ArrayUtils.toObject( tenps );

Li st inputList = Arrays. asList( objectArray );

/1 Assume that some process returns results as a List of Double

/1 objects

Li st outputList = external Li b. conpl exCal cul ati on( inputList );

[l Transformthis List of doubles to an array of double primtives
Doubl e[] resultObj Array =
(Doubl e[]) outputList.toArray( new Doubl e[ 0] )

doubl e[] result =

ArrayUtils.toPrimitive( resultQCbj Array, Double.NaN )

The primitive array, t enps, istransformed to an object array using Array Ui | s. t oObj ect ( ), and the results of our
calculation are trandated from alist to an array of primitivesusing ArrayUtils.toPrimtive( ).Whilean object array
can contain anul I element, a primitive array cannot; the second argument to ArrayUtils. toPrinitive( ) specifiesa
double value to be used if thereisanul I in the object array. In this example, nul | valuesin the object array are stored as
Doubl e. NaN in our primitive array. The second argumentto ArrayUtils. toPrimitive( ) isoptional; if itisnot present
and anul | valueis present in the object array, aNul | Poi nt er Except i on iSthrown.

ArrayUt i | s offersvarious static methods to transform between primitive and object arrays. Tables Table 1-2 and Table
1-3 summarize both thet obj ect ( ) andtoPrinitive() methods,

Table 1-2. Thevariousflavors of ArrayUtils.toObject( )

Return type Method signature

Bool ean[] ArrayUtils.toObject( boolean[] array )
Byt e[] ArrayUtils.tobject( byte[] array )
Doubl e[ ] ArrayUtils.toObject( double[] array )
Fl oat [ ] ArrayUtils.toject( float[] array )

I nteger[] ArrayUtils.toQhject( int[] array )
Short[] ArrayUtils.tohject( short[] array )
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Return type Method signature

Long[ ] ArrayUtils.toObject( long[] array )

Table 1-3. Thevarious flavorsof ArrayUtils.toPrimitive()

Return type Method signature

Bool ean[ ] ArrayUtils.toPrimtive( boolean[] array )
Byte[] ArrayUtils.toPrimtive( byte[] array )
Doubl e[ ] ArrayUtils.toPrinmtive( double[] array )
Fl oat[] ArrayUtils.toPrimtive( float[] array )

I nteger[] ArrayUils.toPrimtive( integer[] array )
Short[] ArrayUtils.toPrimtive( short[] array )
Long[] ArrayUtils.toPrimtive( long[] array )

1.10.4. See Also

Java 1.5 has added a feature called autoboxing, which provides for automatic conversions between primitives and objects.
For more information about autoboxing, see http://www.jcp.org/aboutJava/communityprocess/jsr/tiger/autoboxing.html.

1.11. Finding Items in an Array

1.11.1. Problem

Y ou need to test an array to seeif it contains an element. If the array contains the element, you need the index of the
matching element.

1.11.2. Solution

UseArrayUtils. contains() toseeif an array contains a specified element, and use ArrayUti | s. i ndexOf( ) or
ArrayUils. lastlndexOf () to find the position of a matching element. The following example demonstrates the use of
these three methods:

i mport org.apache. conmons. | ang. ArrayUtils;

String[] stringArray = { "Red", "Orange", "Blue", "Brown", "Red" };
bool ean contai nsBlue = ArrayUtils.contains( stringArray, "Blue" );
int indexOfFRed = ArrayUtils.indexOf( stringArray, "Red");

int lastlndexOARed = ArrayUils.lastlndexOf( string, "Red" );
Systemout.println( "Array contains 'Blue'? " + containsBlue );
Systemout.println( "Index of "Red'? " + indexOfRed );
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Systemout.println( "Last Index of 'Red'? " + |astlndexOfRed );

This example locates stringsin astring array and produces the following outpult:

Array contains 'Blue' ? true
I ndex of 'Red'? O
Last Index of 'Red ? 4

1.11.3. Discussion

All three methods work with an object array or any primitive array; in fact, almost every method defined in ArrayUt il s
can be applied to every possible array type—bool ean[], byte[], char[],double[],float[],long[],short[],and
Obj ect []. When using a primitive array, ArrayUti | s compares the value in question to each element of an array until a

match is found. When using an object array, ArrayUt i | s calstheequal s( ) method to check for a matching array
element.

ArrayUils.indexO () andArrayUtils.|astlndexOf () take an optional third parameter that controls where an
element search begins. In the next example, you are searching an array of double primitives for the value -9999. Example
1-7 demonstrates how to establish that the value is contained within an array and how to locate the index for each
matching element.

Example 1-7. Searching an array using ArrayUtils.contains( ) and ArrayUtils.indexOf( )

/] tenps is a 1000 el ement |ong[]

long[] tenps = readTenps( );

/] Check to see if the array contains -9999

bool ean hasErrorFlag = ArrayUtils.contai ns( tenperature, -9999 );

/1 Print out the index of every errored reading
int start = 0;
whi | e( hasErrorFl ag &&

(ArrayUtils.indexCf (tenperature, -9999, start) !=-1) ) {
int errorldx = ArrayUtils.indexOf (tenperature, -9999, start);
Systemout.println( "Error reading at index: " + errorldx );

start = errorldx + 1;

Y ou could easily implement this method yourself; ArrayUtils. contains( ) andArrayUtils.indexO () aresimply
methods that iterate through every element of an array and test for equality. The simple savings you gain from
ArrayUtils isonelessfor loop you have to test and maintain:

| ong testValue = -9999;
bool ean hasErrors = fal se
for( int i =0; i <tenps.length; i++ ) {
if( tenmps[i] == testValue ) {
hasErrors = true;
}
}

The benefits are small, but maintaining your own custom utility classesis apain—it is just another thing to test and
maintain. ArrayUti| s isn't going to change your application's architecture, but it will ultimately reduce the amount of
trivial code you have to write, and you will not have to expend energy maintaining or testing trivial code.
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1.11.4. See Also

Chapter 4 contains a number of recipes dealing with pr edi cat e objects and filtering collections. Instead of using the three
methods defined in this recipe, you can put objects into a collection and count or select the elements that match an
Equal Predi cat e. See Chapter 4 for more information about querying collections with predicates.

1.12. Creating a Map from a Multidimensional Array

1.12.1. Problem
Y ou need to create a Map from a multidimensional array.

1.12.2. Solution

UseArrayUtils. toMap() to create anmap from atwo-dimensional array (Obj ect[]1[] ). Example 1-8 demonstrates the
creation of such avap. Example 1-8 takesan hj ect [][] representing atomic symbols and atomic weights and turns it
into a mvap retrieving the atomic weight for hydrogen.

Example 1-8. Creating a Map from an Object[ ][ ]

i mport org.apache. conmons. | ang. ArrayUti | s;
Obj ect[] weightArray =

new Object[][] { {"H" , new Double( 1.007)},
"He", new Doubl e( 4.002)},
"Li", new Doubl e( 6.941)},
"Be", new Double( 9.012)},
, new Doubl e(10.811) },
,  new Doubl e(12. 010) },
new Doubl e(14. 007) },
,  new Doubl e(15.999)},
, new Doubl e(18.998)},
", new Doubl e(20.180)} };
/]l Create a Map mappi ng col ors.
Map weights = ArrayUtils.toMap( wei ghtArray );
Doubl e hydrogenWi ght = map.get( "H' );

e e ]

£MQZQ0

1.12.3. Discussion

Instead of calling wei ght s. put ( ) for each entry in the Map, an j ect[][] iscreated and then passed to
ArrayUils.tovap() . Thet ovap() method then extractsthefirst item in each array as the key and the second item as the
value. Thisisasimple way to quickly create avap in apiece of code; the alternativeto using ArrayUti | s. t oMap( ) iSto
simply create avap and repeatedly call the put ( ) method.

1.12.4. See Also

In the previous example, Doubl e objects are added to a vap, and values are retrieved from the vap using get ( ) .
Commons Collections contains utility methods for retrieving Doubl e objects as doubl e primitives; MapUti | s. get Doubl e(
) retrieves an object from amap, castsit to aNumber , and calls doubl eval ue( ) using the default value supplied if thereis

16



Supplements to the Java 2 Platform

no corresponding key in the Map. See Recipe 5.21 for more information about MapUt i | s. get Doubl e( ).

1.13. Formatting Dates

1.13.1. Problem
Y ou need to format a date, and Si npl eDat eFor mat S not thread-safe. Y ou are also looking for standard International
Organization of Standards (I1SO) date formats.

1.13.2. Solution

Use Fast Dat eFor mat , a thread-safe formatter for Java Dat e objects, and use public static instances of Fast Dat eFor mat 0N
Dat eFor mat Ut i | s, which correspond to | SO date and time formatting standards defined in SO 8601. The following
exampl e outputs the international standard for representing a date and time in a given time zone:

Date now = new Date( )
String i soDT = DateFormat Utils.| SO DATETI ME_TI ME_ZONE_FORMAT. f or mat ( now ) ;

Systemout.println( "It is currently: " + isoDT );

This produces the following output displaying the current time with time-zone information:

It is currently: 2004-03-26T16: 20: 00-07: 00

If you need to use a custom date format, use Fast Dat eFor mat as a substitute for Si npl eDat eFor mat :

/] create a formatter that sinply prints the year and nonth
Fast Dat eFormat formatter =
new Fast Dat eFormat ( "yyyy- mfi',
Ti meZone. get Defaul t ( ),
Local e. getDefault( ) );
String output = formatter.format( new Date( ) );
/1 output equals "2003-10"

1.13.3. Discussion

The problem for this recipe istwo-fold; your multithreaded application needs to print out standard date/time formats.
Printing a standard format is a problem easily solved by static instances of Fast Dat eFor mat 0N Dat eFor mat Ut i | s. |dedlly,
every program that needs to deal with dates knows how to recognize an | SO 8601 date when parsing input. Theworld is
getting smaller by the day; use international standards when presenting dates, times, measures, and country codes.

Si npl eDat eFor mat isincapable of producing an 1SO-8601-compliant time zone that matches the pattern: +11: 30. Sun's

Si npl eDat eFor mat class can generate time zones without the colon separator, but these are incompatible with systems that
need to be able to parse a standard format. Fast Dat eFor mat has achieved compliance with the | SO 8601 standard by
adding a"ZZ" date format symbol, which istrangated into the appropriate time-zone representation. In addition to the
format demonstrated in the previous example, the Dat eFor mat Ut i | s class maintains a number of variations on the full

SO 8601 date format; there is aformat to show only the time, aformat to show only the date, and others, as well asthe
standard format for displaying datesin Simple Mail Transfer Protocol (SMTP). (See Table 1-4.)

Table 1-4. Static date/time for matsin DateFor matUtils
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Name Format

| SO _DATE_FORNVAT yyyy- Mt dd" 2004- 01- 02"

| SO DATE_TI ME_ZONE_FORMAT yyyy- MMt ddZZ" 2004- 01- 02- 07: 00"

| SO DATETI ME_FORMAT yyyy- Mt dd' T' HH: nm ss" 2004- 01- 02T23: 22: 12"

| SO_DATETI ME_TI ME_ZONE_FORNAT yyyy- MM dd' T' HH: nm ssZZ" 2004- 01- 02T21: 13: 45- 07: 00"
| SO_TI ME_FORMAT 'T' HH: mm ss" T04: 23: 22"

I SO TI ME_NO T_FORNAT HH: nm ss" 05: 12: 34"

| SO TI ME_NO T_TI ME_ZONE_FORNMAT HH: mm ssZZz" 12: 32: 22- 07: 00"

| SO_TI ME_TI ME_ZONE_FORNMAT "T' HH: m ssZZ" T18: 23: 22- 07: 00"

SMTP_DATETI ME_FORMAT EEE, dd MW yyyy HH: mmss Z"\Wed, 01 Feb 2004

20: 03: 01 CST"

Why would you want to use Fast Dat eFor mat in the same way Si npl eDat eFor mat IS used? Isn't Si npl eDat eFor mat
enough? The simple answer is no; Si npl eDat eFor mat IS not thread-safe and Fast Dat eFor mat is. In fact, you should be
aware that none of the Sun formatting classes are thread-safe. If multiple threads are using any Java formatting object
thereis apossibility of deadlock, Runt i meExcept i on, or inconsistent behavior. If your systems use a shared instance

Si npl eDat eFor mat across multiple threads, you should migrate to Fast Dat eFor mat immediately.

1.13.4. See Also

Java date and time classes have a number of issues—concurrency issues with date formatting being "only the tip of the
iceberg." An active member of the Commons community, Stephen Colebourne, has taken time to create a clean room
reimplementation of a date and time API. For more information about Joda, take alook at the Joda project page
(http://www.joda.org/).

For more information about the SO date and time standards, see http://www.cl.cam.ac.uk/~mak?25/iso-time.html.

For more information about nonthread-safe implementations of Si npl eDat eFor mat , See Sun's Bug Database, and look for
Bug #4264153. Sun specifically states that all of the format classes For mat , MessageFor mat , Nunber For mat ,

Deci mal For mat , Choi ceFor mat , Dat eFor nat , and Si npl eDat eFor mat are not thread-safe. It is unclear if Sun has addressed
thisissuein Java 1.4, but if you are writing critical multithreaded applications, you should avoid Sun's formatting classes
or synchronize access to them.

1.14. Rounding Date Objects

1.14.1. Problem
Y ou need to round a date to the nearest second, minute, hour, day, month, or year.
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1.14.2. Solution

UseDat eUti | s toround Dat e objectsto the nearest cal endar field. DateUti | s. round() canround to amost every
cal endar field, including Cal endar . SECOND, Cal endar . M NUTE, Cal endar . HOUR, Cal endar . DAY_OF_MONTH,

Cal endar . MONTH, and Cal endar . YEAR. The following example demonstrates the use of DateUtils. round( ):

i mport org.apache. conmons. | ang. ti ne. Fast Dat eFor nmat ;

i nport org.apache. commons. | ang. ti me. Dat eFormat Uti | s;

i mport org.apache. conmons. | ang.tine. DateUtil s;

Fast Dat eFor nat dt Format = Dat eFormat Util s. | SO DATETI ME_FORNAT;
Date now = new Date( );

Dat e nearestHour = DateUtils.round( now, Cal endar.HOUR );

Dat e nearestDay = DateUtils.round( now, Cal endar.DAY_OF MONTH );
Dat e nearestYear = DateUtils.round( now, Cal endar. YEAR );
Systemout.println( "Now. " + dtFormat.format( now ) );

Systemout.println( "Nearest Hour: " + dtFormat.format( nearestHour ) );
Systemout.println( "Nearest Day: " + dtFormat.format( nearestDay ) );
Systemout.println( "Nearest Year: " + dtFormat.format( nearestYear ) );

This example creates an object representing the current time and rounds this date to the nearest hour, day, and year.
Assuming that the current date is March 28, 2004, and the current timeis 1:48 P.M., this program creates the following
output using the Fast Dat eFor mat class from the previous recipe:

Now. 2004- 03-28T13:48: 12

Near est Hour: 2004-03-28T14: 00: 00
Near est Day: 2004-03-29T00: 00: 00
Near est Year: 2004-01-01TO0O: 00: 00

1.14.3. Discussion

If you are creating a system to record the time of an event, and you are not certain exactly when that event happened, it is
appropriate to round that date and time to an approximate value. Are you certain that you woke up at 9:02 A.M., 23
seconds, and 879 milliseconds? Or, isit more likely that you remember that you woke up around 9 A.M.? It would be
appropriate to round this time to the Cal endar . M NUTE Of Cal endar . HOUR field at the very |east—recording a general time,
such as"around 9 A.M." In the following example, DateUti | s. round( ) calculates an approximate time:

/1 Rounding to the nearest hour
Dat e wokeUp = new Date( );
Dat e wokeUpAround = DateUtils.round( now, Cal endar.HOUR );

If your wokeUp Dat e object is 1:31 P.M., then wokeUpAr ound will be equal to 2:00 P.M. But, if you woke up at 1:15 P.M.,
your wokeUpAr ound object would then be rounded down to 1:00 P.M. When you round or truncate to afield, all of the date
fields less significant than the specified field are set to zero. In this example, rounding to an hour causes the minutes,
seconds, and milliseconds to be set to zero. Rounding a Dat e t0 a Cal endar . YEAR Sets the day of the year to one and the
time to the first instance of the nearest year:

Date now = new Date( )
Dat e nearestYear = DateUtils.round( now, Cal endar. YEAR );

This previous code rounds to the nearest year, and if nowis 15 May 2004, the resulting Dat e will correspond to the first
instance of 2004. Alternatively, if nowis 15 July 2004, the resulting Dat e will be the first instance of 2005.

Dateltils.round( ) workswith thefollowing field values, listed in order of significance:
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* Cal endar. M LLI SECOND

* Cal endar. SECOND

* Cal endar. M NUTE

* Cal endar. HOUR_OF DAY and Cal endar . HOUR

e Cal endar . DATE, Cal endar . DAY_OF_MONTH, and Cal endar . AM_PM
® Cal endar. MONTH

* Dateltils. SEM _MONTH

* Cal endar. YEAR

* Cal endar. ERA
DateUti | s introducesabat elti| s. SEM _MONTH field, which will cause dates to be rounded to the middle or beginning of
amonth. InDat et i | s, the middle of the month is defined as the 15th day of the month with the second half of the month
starting at midnight on the 16th day of the month:

Cal endar cal = Cal endar. getlnstance( );

cal . set ( 2004, Cal endar. MARCH, 5, 10, 2, 2 );
Systemout.println( DateUtils.round( cal.getTime( ) ,
DateUtils. SEM _MONTH ) );

This code will print out Mon Mar 01 00: 00: 00 CST 2004 asthe 5th of March and is closer to the beginning of the month
than it isto the middle of the month. If the cal endar object was March, 14th, 2004, and it had been rounded to a

Dat eUti | s. SEM _MONTH, the rounded date would have been set to midnight on March 16th. One would think that the
middle of March isthe 15th? Isn't that date the famous | des of March—the date on which Brutus betrayed Caesar?
According to Dat et i | s, thefirst half of the month ends at 11:59 P.M. on the 15th of the month; the Dat eUt i | s. r ound(

) method returns the first instant of the beginning of the second half of March: March 16 12:00: 00. 000 A M

1.14.4. See Also

The more you work with Java's Dat e and Cal endar object, the more you will curse the J2SE. If your frustration is boiling
over, take alook at Joda. Joda contains an entire package devoted to date, time, and duration formatting, and it is not
based on the Dat e or Cal endar classes. For more information about Joda, take alook at the Joda project page at:
http://www.joda.org/.

1.15. Truncating Date Objects

1.15.1. Problem
Y ou need to truncate a date to a calendar field.

1.15.2. Solution
UseDatelUtils.truncate() tothrow out all fields less significant than the specified field. When aDat e is truncated to the
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Cal endar . MONTHfield, DateUti | s. truncat e( ) Will return aDat e object set to the first instance of the month. The day,
hour, minute, second, and millisecond field will each contain the minimum possible value for that field. Example 1-9
truncates a date at the month field and the hour field.

Example 1-9. Truncating a Date object at Calendar MONTH

i mport org.apache. conmons. |l ang.tine. DateUtils;
i nport org.apache. conmons. | ang. ti ne. Fast Dat eFor nat ;
i mport org.apache. conmons. | ang. ti ne. Dat eFormat Uil s;
Fast Dat eFor nat dt Format = Dat eFormat Util s. | SO DATETI ME_FORVAT;
Dat e now = new Date( )
Date truncatedMonth = DateUtils.truncate( now, Cal endar. MONTH );
Date truncatedHour = DateUtils.truncate( now, Cal endar.HOUR );
Systemout.println( "Now. " + dtFormat.format( now ) );
System out. println( "Truncated Month:

+ dt Format . format ( truncatedMonth ) );
Systemout.println( "Truncated Hour:

+ dt Format. format ( truncat edHour ) );

Assuming that the current date is March 28, 2004, and the current timeis 1:48 P.M., this example produces the following
output:

Now. 2004-03-28T13:48:12
Truncat ed Mont h: 2004- 03-01T00: 00: 00
Truncat ed Hour: 2004-03-28T13: 00: 00

1.15.3. Discussion

If you want to associate every event that happened between 2 P.M. and 3 P.M. with the 2 P.M. hour, or every event that
happened in a particular year with the first instant of that year, you need to truncate a bat e at a specified cal endar field.
When aDat e istruncated, it isrounded down; DateUti | s. t runcat e() iSthe equivalent of Mat h. f1 oor ( ) for theDat e
class. If itis4:02 P.M. on October 31, 1975, aDat e object truncated at the Cal endar . HOUR field will point to 4:00 P.M.,
and a Dat e truncated at the cal endar . YEAR field will point to the first millisecond of the first minute, of the first hour, of
thefirst day of year 2005: January 01 2005: 12:00: 00. 000 A. M

1.15.4. See Also

DateUtils.truncate( ) canalso be used to truncate a date to the nearest Dat eUt i | s. SEM _MONTH. Recipe 1.14 discusses
DateUtils. SEM _MONTH in more detail.

1.16. Creating an Enum

1.16.1. Problem
Y ou need an Enum, but you are not using the new Java 1.5 release.

1.16.2. Solution
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If you are stuck with Java 1.4 or lower, you can use Commons Lang Enum Val uedEnum and Enunit i | s to create an enum
"type," which approximates the new language feature. Example 1-10 extends Enum, providing three flavors:
Fl avor . CHOCOLATE, Fl avor . VANI LLA, and FI avor . STRAVWBERRY.

Example 1-10. Defining a Flavor enumeration by extending Enum

i mport java.util.?*;

i nport org. apache. conmons. | ang. enum Enum

public final class Flavor extends Enum {
public static Flavor CHOCOLATE = new Fl avor( "Chocol ate" );
public static Flavor VANILLA = new Flavor( "Vanilla" );
public static Flavor STRAWBERRY = new Fl avor ( "Strawberry" );
private Flavor(String name, int value) { super( name, value ); }
public static Flavor getEnun(String flavor) {

return (Flavor) get Enum(Fl avor.class, flavor);

}

public static Map get Enumvap( ) {
return get Enumvap(Fl avor. cl ass) ;

}

public static List getEnunliist( ) {
return get Enunli st (Fl avor. cl ass) ;
}

public static Iterator iterator( ) {
return iterator(Fl avor. cl ass);

}

The key to an Enumis the private constructor; this guarantees that there are only three instances of Fl avor in any virtua
machine. This extension of Enumprovides a number of useful utilitiesto get aLi st or Map of available Fl avor instances:

/1 Using Flavor to create an ice cream cone

| ceCreanCone cone = new | ceCreantCone( );

cone. set Scoops( 5 );

cone. set Fl avor ( Fl avor. VANI LLA );

cone. addToppi ng( "sprinkl es" );

Li st flavors = Flavor.get Enunlist( );

Systemout.println( ArrayUils.toString( flavors.toString( ) ) );
/I prints "{ Chocolate, Vanilla, Strawberry }"

1.16.3. Discussion

Assume that you are writing a system to classify choral singers by voice type: soprano, ato, tenor, and bass. Y our
database has atable dbo. | u_Voi cePar t , which contains a part name and a numeric part code. This voice part is a coded
type; it needs both aname and a code, and a straightforward design is achieved by extending Val uedEnum. Val uedEnumis
an Enumthat keeps track of a numeric code for each instance of the enumeration. Par t Enumextends val uedEnumto store
static instances of the four possible voice parts: soprano, alto, tenor, and bass. (See Example 1-11.)

Example 1-11. Extending ValuedEnum to create an enum

i mport java.util.?*;
i mport org.apache. commons. | ang. enum Val uedEnum
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public final class Part Enum extends Val uedEnum {

public static int SOPRANO VAL = 1;

public static int ALTO VAL = 2;

public static int TENOR VAL = 3;

public static int BASS VAL = 4;

public static Part Enum SOPRANO = new Part sEnun{ " Soprano”, SOPRANO VAL );
public static Part Enum ALTO = new PartsEnum( "Alto", ALTO VAL );

public static Part Enum TENOR = new Part sEnunm( "Tenor", TENOR VAL );

public static Part Enum BASS = new PartsEnum( "Bass", BASS VAL );
private PartsEnunm(String nane, int value) { super( nane, value ); }
public static Part Enum get Enun(String part) {
return (PartEnun) get Enum( Part Enum cl ass, part);
}
public static PartEnum get Enun(int part) {
return (PartEnun) get Enun(Part Enum cl ass, part);
}
public static Map get EnunivVap( ) {
return get Enumvap(Part Enum cl ass);
}
public static List getEnuntist( ) {
return get Enunli st (Part Enum cl ass) ;
}

public static Iterator iterator( ) {
return iterator(Part Enum cl ass);

}

This class extends val uedEnumand has a private constructor. This guarantees that the only instances of this enumeration
will be defined in Par t Enumi four instances of Par t Enumare created as public static final constants, and anameis assigned
to every part. (See Example 1-12.)

Example 1-12. Vocalist bean with a PartEnum

public class Vocalist {
private String nane;
private PartEnum part;
public String getName( ) { return name; }
public void setNane(String nane) { this.name = nane; }
public PartEnumgetPart( ) { return part; }
public void setPart(Part Enum part) { this.part = part; }

Checking for every voice part involvesacall to Part Enum i terator ( ), which obviatesthe need for ani f /el se i f
control statement to catch every single voice part:

Iterator parts = PartEnumiterator( );
whi l e( parts. hasNext( ) ) {
Part Enum part = (Part Enum) parts.next( )
i f( part.equal s( vocalist.getPart( ) ) )
Systemout.println( "Vocalist is a " +
}

{
part.getValue( ) );

}

This example did not include any reference to a specific voice part, but, if your code needs to reference a specific voice
type, it can use the static constants in Par t Enum—Par t Enum SOPRANO, Par t Enum ALTO, Par t Enum TENOR, and
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Par t Enum BASS. And, lastly, it isimpossible to create avocal i st object with an invalid voice part, as the part property
must be one of the four static instances of Par t Enumdefined in aPar t Enumor nul | .

Using Enum types becomes especially important if an object has multiple classifications. |f you were creating an object to
track a person, you could easily end up with two overlapping classifications. In Example 1-13, both j obst at us and
gender can be UNKNOWN, and the valid options for both j obst at us and gender are defined as public statici nt variables.

Example 1-13. Using public static final constantsfor category information

public class Person {

public static final int STUDENT = -1;
public static final int EMPLOYED = O;
public static final int UNEMPLOYED = 1;
public static final int RETIRED = 2;
public static final int UNKNOWN = 3;
public static final int MALE = O;
public static final int FEMALE = 1;

private int jobStatus;

private int gender;

public int getJobStatus( ) { return jobStatus; }

public void setJobStatus(int jobStatus) { this.jobStatus = jobStatus; }
public int getGender( ) { return gender; }

public void setGender(int gender) { this.gender = gender; }

This class defines two properties—;j obSt at us and gender —and both correspond to codes stored in the database. This
system needs to know; that MALE, FEMALE, and UNKNOWN are the valid values for the gender property; and STUDENT,
EMPLOYED, UNEMPLOYED, UNKNOWN, and RETI RED all correspond to thej obst at us property. This class does not define which
constants are related to which property. Is UNKNOWN @ gender OF aj obSt at us? Some systems rename these static variables
to reflect which properties they correspond to—GENDER_MALE, GENDER_FEMALE, and GENDER_UNKNOWN would clearly
correspond to the gender property; and JOB_STUDENT, JOB_EMPLOYED, JOB_UNEMPLOYED, JOB_UNKNOWN, and JOB_RETI RED
would correspond to thej obsSt at us property. This solution only draws a conceptual boundary in the mind of the
programmer; no logical separation is achieved, and thereis still no way to guarantee that a bean property will have avalid
value. (See Example 1-14.)

Example 1-14. Simplifying with ValueEnum

public class Person {
private JobStat usEnum j obSt at us;
privat e Gender Enum gender ;
publ i ¢ JobStat usEnum get JobStatus( ) { return jobStatus; }
public void setJobStatus(JobStatusEnum j obStatus) {
this.jobStatus = j obStat us;
}

publ i ¢ Gender Enum get Gender( ) { return gender; }
public void set Gender (Gender Enum gender) { this.gender = gender; }

The solution to this problem can be solved by extending val uedeEnumand getting rid of the confusing mish-mash of public
static constants. If you find yourself frequently creating static variables to reflect categories or types, enums are the
solution. And, if you haven't upgraded to Java 1.5, use Commons Lang Enumand Val uedEnum
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1.16.4. See Also

As mentioned previously, Java 1.5 (or Tiger) has a new language feature: enums. If you are using Java 1.5, see the "Java
1.5in aNutshell" article from Sun Microsystems at http://java.sun.com/devel oper/technical Articles/rel eases/ 2se15/.

1.18. Validation of Method Parameters

1.18.1. Problem
Y ou need to validate parameters passed to a method. Y ou would prefer one line of code to test that a method parameter is
valid.

1.18.2. Solution

Use val i dat e to check method parameters. val i dat e can check for empty or nul | parameters, as well as evaluate any
logical conditions. Example 1-18 demonstrates the use of val i dat e to perform afew simple validations.

Example 1-18. Using Validate to perform simple validations

i mport org. apache. conmons. | ang. Val i dat e;
publ i c doSonet hi ng( int paranil, Cbject[] paranR, Collection paranB ) {
Val i date.isTrue( paraml > 0, "param nust be greater than zero" );
Val i dat e. not Enpty( paran®, "paran2 nust not be enpty" );
Val i dat e. not Enpty( paranB, "paranB8 nust not be enpty" );
Val i dat e. noNul | El enment s( paranB8, "paran8 cannot contain null elenents" );
/1 do sonething conplex and interesting

1.18.3. Discussion

Write finicky methods. Don't just work with any input, have some standards. Don't hang around with garbage or

nul | s—clean up your act, and use val i dat e. Methodsin val i dat e throw an I | | egal Ar gunent Except i on if invalid
parameters are encountered. Val i dat e. not Enpt y( ) will throw an exception if the parameter isnul | or empty, and
validate.isTrue( ) takesalogical expression that must evaluate to true. Table 1-5 lists a number of static methods of

Val i dat e.

Table 1-5. Available static methods on Validate

Validate method Description

i sTrue(bool ean expr) Failsif expression evaluatesto false

i sTrue(bool ean expr, String nsg) Same as above; constructs exception with a message
noNul | El enent s( Col | ection col) Failsif collection contains a null

noNul | El enent s(Chj ect[] array) Failsif array contains a null
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Validate method Description

not Enpt y( Col | ecti on col) Failsif collection is empty
not Enpt y(Map rmap) Failsif map is empty

not Enpt y( Obj ect[] array) Failsif array is empty

not Nul | (Qbj ect obj) Failsif object isnull

Well-written code tests input and parameters. |s the number within a given range? Has the user supplied an index that is
out of bounds for this array? Unless you want your applications to break down and throw exceptions, make sure that you
are not trying to access the 15th element of a 10-element array; your code should be skeptical of parameters and refuse to
runif it doesn't get itsway. In fragile systems, parameter validation is not atop priority; errors are dealt with as different
application layers throw a potpourri of exceptions. Other, more unstable, systemswill passanul | al the way down the
call stack until the lowest level blows up and spits back aNul | Poi nt er Except i on—Wwith along-winded stack trace. Don't
play around with nul | —avoid it, test your system exhaustively, and throw an 1 1 | egal Ar gument Except i on.

Consider the following method, which takes a latitude, longitude, and mode parameter. Both the latitude and longitude
must fall within avalid range, and this method should throw an I | | egal Ar gunent Except i on if it encounters an unrealistic
latitude, an unrealistic longitude, or an empty mode parameter. The val i dat e utility used in conjunction with a

Doubl eRange object can reduce the amount of code dedicated to range checking and method parameter validation. To test
the validity of the coordinates, two constant Doubl eRange objects are created outside of the method.

Doubl eRange. i ncl udesDoubl e( doubl e d) returnstrueif the number falls within the defined range—i f x <= rangeMax
& x >= rangeM n. (See Example 1-19.)

Example 1-19. Using the Validator and the DoubleRange to validate method parameters

public static final Doubl eRange LAT_ RANGE 0);
public static final Doubl eRange LON RANGE 0)
publ i c doubl e el evati on( double Iatitude,
doubl e | ongi t ude,
String node ) {
Val i dat e. not Enpt y( node, "Mde cannot be enpty or null" );
Val i date. i sTrue( LAT_RANGE. i ncl udesDoubl e( | atitude ),
"Lat not in range " + |atRange, l|atitude );
Val i dat e. i sTrue( LON_RANGE. i ncl udesDoubl e( | ongitude ),
"Lon not in range " + |onRange, |ongitude );
doubl e el evation = 0.0;
[/l code to inplenent the el evation nethod

return el evati on;

new Doubl eRange( -90.0, 90.
new Doubl eRange( -180.0, 180.

It takes afair amount of institutional discipline to make sure that a code base has a sufficient amount of validation, and it
is surprising how often systems scale to thousands of lines without it. Systems without good internal validation and sanity
checks are characterized by frequent occurrences of Nul | Poi nt er Except i on and Runt i meExcept i on. Throwing

Runt i meExcept i on intheform of | | | egal Argunent Except i on might seem like an odd recipe for increasing overall
stability. But, if you actively throw exceptions and test exhaustively, it will be lesstoil and trouble to identify and fix
defects—your application will fail sooner, and you will have short stack traces and well-defined problems. Performing
rigorous parameter validation alone will not create a stable system, but it is part of alarger equation, which involves unit
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testing and validation.

In addition to parameter validation, you should be writing unit tests that test this validation. If you write good unit tests
using JUnit and then measure your test coverage with atool like Clover or JCoverage, you can save yourself an amazing
amount of grief fixing unanticipated defects. Y our unit tests should be covering close to 100% of your code, and they
should throw curveballs. Don't just test the expected situation—if your method takes a double, see what it does with

Doubl e. POSI TI VE_I NFI NI TY; and if your method takes an array, passit anul | . Test the unexpected; if you find that your
method melts down with anul | , check the parameter with val i dat e. 100% test coverage is not an unreadlistic ideal; it will
drive your validation code. More test coverage always leadsto a higher level of system quality.

1.18.4. See Also
Chapter 8 discusses Doubl eRange and other utilities for capturing a range of numbers.

Chapters 4 to Chapter 7 of the Java Extreme Programming Cookbook by Eric Burke and Brian Coyner (O'Reilly) are
great introductions to unit testing tools and concepts. Read this book for an introduction to JUnit, HttpUnit, mock objects,
and the idea of unit testing. Think of val i dat e as aruntime test for a method; the methods on val i dat e are analogous to
theassert ( ) methodsin JUnit's Test Case class.

If you are interested in measuring code coverage of unit tests, take some timeto look at Clover from Cortex eBusiness.
Cortex eBusiness offers afree license to Open Source projects, but if you are using the product in acommercial
environment, it is around $250. More information about Clover is available at http://www.thecortex.net/clover/. Other
than Clover, there is another tool named JCoverage, which can also be used to measure test coverage. More information
about JCoverage is available at http://www.jcoverage.com/. For more information about JUnit, go to
http://www.junit.org/.

1.19. Measuring Time

1.19.1. Problem
Y ou need to determine how much time has elapsed during the execution of a block of code.

1.19.2. Solution

Use st opvat ch to measure the time it takes to execute a section of code. Example 1-20 demonstrates the use of this class
to measure the time it takes to perform simple arithmetic operations.

Example 1-20. Using StopWatch to measuretime

i nport org.apache. conmons. | ang. ti nme. St op\Wat ch;
St opWat ch cl ock = new St opWatch( );

Systemout.println("Tine to Math.sin(0.34) ten nmllion tines?" );
clock.start( );
for( int i = 0; i < 100000000; i++ ) {
Mat h. sin( 0.34 );
}

cl ock. stop( );

Systemout.printin( "It takes " + clock.getTine( ) + " mlliseconds" );
clock.reset( );

Systemout.println( "How long to multiply 2 doubles one billion tinmes?" );
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clock.start( );
for( int i = 0;

doubl e resul t
}

cl ock. stop( );
Systemout.println( "It takes " + clock.getTine( ) + " mlliseconds.” );

< 1000000000; i++) {
= 3423.2234 * 23e-4;

This example measures execution time with st opwat ch and produces the following output:

Time to Math.sin(0.34) ten nillion tines?

It takes 6865 mlliseconds
How long to nmultiply 2 doubles one billion tinmes?
It takes 1992 m |l li seconds.

1.19.3. Discussion

St opvat ch performs the same functions as a physical stop watch; you can start, stop, pause, resume, reset, and split the
clock. The name of this utility conveys unmistakable meaning: starting, stopping, pausing, and resuming a clock are
methods that need no explanation, and resetting an instance of St opwat ch simply resets the elapsed time to zero. When a
St opvat ch is"split" the clock continues to tick, but every call to st opvt ch. get Ti me() will return the time at which
split( ) wasinvoked. Thisisanalogousto the "lap" button on areal stop watch; the St opwat ch. split( ) causes

St opWat ch. get Ti me( ) toreturn "lap time." When arunner completes alap, you can "freeze" the lap time while the clock
continues to count seconds. Once you split a St opvat ch, you will need to invoke the St opwat ch. unspl it ( ) method to
measure the total time elapsed since the clock was started.

Example 1-21 demonstratesthe spl i t () method on st opwat ch. The clock continues to tick for three seconds, and after
one second the st opwat ch is split. Calling get Ti me() between the split and unsplit times will return one second. After
three seconds, theunspl i t ( ) method isinvoked, and calling get Ti me( ) returnsthree seconds. Figure 1-1 shows a
timeline for this example.

Figure 1-1. Timeline of StopWatch.split() and unsplit()

Example 1-21. Using the StopWatch.split() and StopWatch.unsplit( ) methods

i nport org. apache. conmons. | ang. ti nme. St opWat ch;

Systemout.println( "Testing the split( ) nethod." );

clock.reset( );

clock.start( );

try { Thread. sl eep(1000); } catch( Exception e ) {}

clock.split( );

Systemout.println( "Split Time after 1 sec: " + clock.getTine( ) );
try { Thread. sl eep(1000); } catch( Exception e ) {}
Systemout.println( "Split Time after 2 sec: " + clock.getTine( ) );
clock.unsplit( );

try { Thread. sl eep(1000); } catch( Exception e ) {}
Systemout.println( "Tinme after 3 sec: " + clock.getTime( ) );

This example produces the following output, which shows that a split at one second resulted in 1001 being returned by the
St opWat ch after two seconds:

Split Time after 1 sec: 1001
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Split Time after 2 sec: 1001
Time after 3 sec: 3004

The same requirements are easily fulfilled without the use of the St opwat ch class. A program can measure time by calling
Systemcurrent TineM | i s( ) and subtracting the time after a section of code from atime measured before that same
section of code; this yields the number of milliseconds elapsed. But the real benefit of using this little Commons Lang
utility isto the readability and maintainability of a system. Writing good code is similar to writing a well-written essay,
and st opwat ch isaclear and concise noun that conveys direct meaning; it is atangible analogy to afamiliar object. In the
previous example, the execution time of ablock of code was obtained without adding clutter. Statements like
clock.start( ) andcl ock. stop() are more apparent than| ong timel = SystemcurrentTimeM I lis( ) andl ong
time2 = SystemcurrentTimeM I lis( ).And, for the samereasons, cl ock. get Ti me() conveys astronger message than
long timeEl apsed = tinme2- tinel.
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Chapter 2. Manipulating Text

2.1. Introduction

Parsing text fell out of fashion when Extensible Markup Language (XML) came to town. Java's text manipulation
capabilities have only recently received some badly overdue attention, with the addition of regular expressions and
numerous improvementsin Java 1.5. Despite the improvements, using Java to manipulate plain text can inspire
frustration. Hand a devel oper a fixed-length text file format to parse, and you will hear the groans—"Why can't we use
something ‘modern’ like XML? | don't want to parse text." And while parsing and manipulating text may not build you a
sexy resume, thereis still a need to work with text in any program. For every snazzy XML file format, there isawidely
accepted text file format with fixed-length fields; and for every XML web service, a vendor sends a proprietary feed that
must be parsed character by character. Text manipulation is a must, but the Java 2 Standard Edition (J2SE) leaves

devel opers wanting for more convenient ways to sice, dice, chomp, and manipulate text. This chapter introduces some
simple utilities, which fill afew of Java's many gaps.

The recipesin this chapter deal with a collection of static methods on two classesin Commons Lang—st ri nguti | s and
worduti | s. Some of the methodson st ringlti | s have been made obsolete by changes introduced in Java 1.4 and Java
1.5, but, regardless, there are times when you will want to split a string without regular expressions. Using

StringUtils. chonp( ) achieves more readable logic than writing the equivalent logic usingthe st ri ng. i ndexof () and
String. substring() methods. These recipeswill not change the basic architecture of a system with new, groundbreaking
technology, but they are valuable "shortcuts' whose benefits will add up over time. Simple solutions to common tasks will
save minutes of coding and hours of maintenance in the long run. Over time, many grow so accustomed to the efficiencies
gained with Commons Lang, they consider it an indispensable supplement to the Java language.

Read the recipesin this chapter, and take some time to read the Javadoc for Stri nguti | s and Wrduti | s. These utility
classes provide some common string operations missing in Java, and they are smple and well-documented. These utilities
are so simple that, throughout this chapter, you will notice recipes without a Discussion or See Also section—it's just not
needed! These simple recipes have relevanceto all skill levels; even if you are an experienced developer, you may be
surprised at what Commons Lang string manipulation has to offer.

2.1. Setting Up StringUtils and WordUtils

2.1.1. Problem

Y ou want the ability touse st ri ngUti | s and Wor dut i | s to manipulate text.

2.1.2. Solution
To download the latest version of Commons Lang, refer to the steps outlined in Recipe 1.1.

2.1.3. Discussion

This chapter focuses on a very small subset of the Commons Lang project—st ri ngUti | s andwrdutil's. To use either
StringUtils orwrdUils inadavaclass, add the following lines to your import statements:

i mport org.apache. commons. | ang. Stri ngUtils;
i nport org.apache. commons. | ang. WorduUti | s;
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Recipesthat use stringUti | s andwrduti |'s inthis chapter will omit these import statements in code fragments. When
StringUils orwrdutils appearsin an example, assume that it has already been imported.

2.2. Checking for an Empty String

2.2.1. Problem
Y ou need to test for an empty or nul I string.

2.2.2. Solution

UsestringUtils.isBl ank() . Thismethod will return trueif it is supplied with an empty, zero length, or
whitespace-only string. This method gracefully handlesanul I input by returning true. The following example
demonstratesi sBl ank( ) with four strings:

String test = "";

String test2 = "\n\n\t";
String test3 = null
String test4 = "Test";

Systemout.println( "test blank? " + StringUils.isBlank( test ) );

Systemout.println( "test2 blank? " + StringUtils.isBlank( test2 ) );
Systemout.printin( "test3 blank? " + StringUtils.isBlank( test3 ) );
Systemout.println( "test4 blank? " + StringUtils.isBlank( testd4 ) )

All four strings are tested, and the following output is produced:

test bl ank? true

test2 bl ank? true
test3 bl ank? true
test4 bl ank? fal se

2.2.3. Discussion

Checking for nonblank stringsisjust aseasy; StringUtil s. i sNot Bl ank( ) will return the compliment of i sBl ank( ). If
astring is empty, contains only whitespace, or isnul | ,the StringUtils. i sNot Bl ank( ) method will return false. This
method comes in handy when a process expects a certain string to have content, and it gracefully handlesanul | input by
returning false:

String test = "\t\t";

String test2 = "Test";

Systemout.println( "test is not blank? " + StringUtils.isNotBlank( test ) );
Systemout.println( "test2 is not blank? " + StringUils.isNotBlank( test2 ) );

This produces the following output, which shows that a string containing only whitespace is considered blank:

test is not blank? fal se
test2 is not blank? true

Another method to test for an empty string isto "trim" astring to nul | if it contains only whitespace, and then test to see
if thetrimmed resultisnul | . UseStringUtils. trinmToNul | () totransform empty stringsto nul | . This method handles
anul | parameter value by returning nul | .
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String testl = "\t"

String test2 = "Test";

String test3 = null

Systemout.println( "testl trinmToNull: " + StringUtils.trinfloNull( testl ) );
Systemout.println( "test2 trimroNull: " + StringUtils.trinfloNull( test2 ) );
Systemout.println( "test3 trimroNull: " + StringUtils.trinToNull( test3 ) );

This produces the following output, which shows that a string containing only whitespace is trimmed to nul | :

testl trinloNull: nul
test2 trinfloNull: Test
test3 trinloNull: nul

These three methods are laughably simple, but they will serve to reduce the amount of complexity in a system that needs
to test strings. Use the methods from this recipe to avoid writing code to test for anul |, and check the length of a string:

if( variable !'= null &&
variable.length( ) > 0 &&
Ivariable.trin( ).equals("") ) {
/1 Do sonething

}

The code above can be rewritten withone call to StringUti | s. i sNot Bl ank( ):

if( StringUtils.isNotBlank( variable ) ) {
/1 Do sonething

}

It isgood practice to avoid using nul I whenever possible; code that usesnul | to signify emptiness or an error condition is
harder to maintain and more likely to throw a nasty Nul | Poi nt er Except i on. Worse yet are methods that return anul |
whenever a problem occurs or an exception isthrown. Whilet ri mroNul I () can accomplish the goal, it doesincrease the
occurrence of nul | sin code; usei sBl ank( ) andi sNot Bl ank( ) to excise dangerousnul | sfrom your code.

2.3. Abbreviating Strings

2.3.1. Problem

Y ou want to abbreviate a string.

2.3.2. Solution

UsestringUtils. abbreviate() . Supply the string to abbreviate, and the maximum allowed length for the abbreviation.
The following example will abbreviate the supplied text messages to 10 characters:

String test = "This is a test of the abbreviation."
String test2 = "Test"

Systemout.println( StringUtils.abbreviate( test, 10 ) );
Systemout.println( StringUtils.abbreviate( test2, 10 ) );

Here isthe output of two string abbreviations:

This is...
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Test

2.3.3. Discussion

StringUtils. abbreviate( ) takesastring and abbreviatesit, if necessary. When abbreviating to 20 characters, if the
text isless than 20 characters, the method simply returns the original text. If the text is greater than 20 characters, the
method displays 17 characters followed by three ellipses. Abbreviating a piece of text to 20 characters guarantees that the
text will occupy 20 characters or less:

String nessage = "Wo do you think you are?";

String abbrev = StringUtils. abbrevi ate( nessage, 20 );
String nessage2 = "Testing";

String abbrev2 = StringUils. abbreviate( nmessage, 40 );
Systemout.println( "Subject: " + nessage );
Systemout.println( "Subject2: " + nmessages?);

This simple exampl e abbreviates the first message variable, nessage, to "Who do you think...?" The second message
variable, nessage2, is not affected by the abbreviation because it is less than 40 characters long; abbr ev2 will equal the
contents of nessage2.

StringUtils. abbreviate( ) canalso abbreviate text at an offset within a string. If you are writing an application that
searches for a given word and prints that word out in context, you can usethe StringUti | s. abbrevi ate( ) method to
print the context in which aword appears:

String nessage = "There was a pal pabl e sense that the rest of the world " +
"m ght, one day, cease to exist. In the mdst of the " +
"confusion - the absence of firmground - sonething would " +

"fail to recover. The whole city is still, in a way, " +
"holding it's breath, hoping the the worst has cone and " +
"gone. ",

i nt index = nessage. i ndexOr( "ground" );

int offset = index - 20;

int width = 20 + nessage. |l ength( );
String context = StringUtils. abbrevi at e(nmessage, offset, w dth);
Systemout.println( "The word 'ground' in context: " + context );

The output of this exampleis:

The word 'ground' in context: ... absence of firmground, sonething would..

This code attempts to locate "ground.” Once the index of the word has been located, an offset abbreviation is used to show
the context of theword. The of f set parameter tellsstringUtils. abbrevi ate( ) to start at aspecific index in the string.

Once theindex of "ground" has been found, an offset and awidth are computed to print 20 characters before and after the
word "ground.”

If an offset isless than four, output will start from the beginning of a string. If the offset is greater than four, the first three
characters will be ellipses.

Warning
If awidth less than four is specified, abbr evi at e() will throw an111 egal Ar gument Except i on. A width less
than four does not give the abbr evi at e( ) method enough room to print ellipses and content.
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2.4. Splitting a String

2.4.1. Problem

Y ou want to split a string on a number of different character delimiters.

2.4.2. Solution

UsestringUils.split() ,andsupply aseriesof charactersto split upon. The following example demonstrates splitting
strings of a comma and a space:

i mport org.apache. conmons. | ang. ArrayUtils;
String input = "Frantically obl ong";
String input2 = "Pharmacy, basketball, funky";

String[] arrayl = StringUils.split( input, " ,", 2 );
String[] array2 = StringUtils.split( input2, " ,", 2);
Systemout.println( ArrayUtils.toString( arrayl ) );
Systemout.println( ArrayUtils.toString( array2 ) );

This produces the output:

{ "Frantically", "oblong" }
{ "Pharnmacy", "basketball" }

2.4.3. Discussion

Thestringutils.split( ) function does not return empty strings for adjacent delimiters. A number of different
delimiters can be specified by passing in a string with a space and acomma. This last example limited the number of
tokens returned by split with athird parameter to Stri ngUti I s. split(). Theinput 2 variable contains three possible
tokens, but the split function only returns an array of two elements.

The most recent version of J2SE 1.4 hasast ri ng. split () method, but the lack of split( ) in previousversionswasan
annoyance. To split astring in the old days, one had to instantiate a St ri ngTokeni zer, and iterate through an

Enuner at i on to get the components of a delimited string. Anyone who has programmed in Perl and then had to use the
StringTokeni zer classwill tell you that programming without split ( ) istime consuming and frustrating. If you are
stuck with an older Java Development Kit (JDK), stringUti | s adds a split function that returns an j ect array. Keep
thisin mind when you question the need for Stri ngUti I s. split () ; there are still applications and platforms that do not
have a stable 1.4 virtual machine.

The J2SE 1.4 string classhasaspl i t () method, but it takes aregular expression. Regular expressions are exceedingly
powerful tools, but, for some tasks, regular expressions are needlessly complex. One regular expression to match either a
space character or acommacharacter is[* ' ', '1.1'm sure there are athousand other ways to match a space or acomma
in aregular expression, but, in this example, you simply want to split a string on one of two characters:

String test = "One, Two Three, Four Five";
String[] tokens = test.split( "“[" "","']" );
Systemout.println( ArrayUtils.toString( tokens );

This example prints out the tokens array:
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{ "One", "", "Two", "Three", "", "Four", "Five" }

The array the previous example returns has blanks; the st ri ng. spli t ( ) method returns empty strings for adjacent
delimiters. This example also uses arather ugly regular expression involving brackets and single quotes. Don't get me
wrong, regular expressions are awelcome addition in Java 1.4, but the same requirements can be satisfied using
StringUtils.split(" .")—asimpler way to split a piece of text.

2.4.4. See Also

Notetheuseof ArrayUtils.toString( ) inthe solution section. See Chapter 1 for more information about ArrayUt il s
in Commons Lang.

2.5. Finding Nested Strings

2.5.1. Problem
Y ou want to locate strings nested within other strings.

2.5.2. Solution

UsestringUtils. substringBet ween( ). Thismethod will return a string surrounded by two strings, which are supplied
as parameters. The following example demonstrates the use of this method to extract content from HTML :

String htm Content = "<htm >\ n" +
<head>\n" +
<title>Test Page</title>\n" +
</ head>\n" +
<body>\n" +
<p>This is a TEST!</p>\n" +
</ body>\n" +
"</htm >";
[/l Extract the title fromthis XHTM. content
String title = StringUtils.substringBetween(htm Content, "<title>"
"<[title>");
Systemout.println( "Title: " + title );

This code extracts the title from thisHTML document and prints the following:

Title: Test Page

2.5.3. Discussion

In the Solution section, the subst ri ngBet ween() method returns the first string between the open and ¢l ose strings—the
title of an HTML document. The previous example only contained one nested element, but what happens when a string
contains multiple elements nested in the same two strings? In the following example, three variables are extracted from a
string using subst ri ngBet ween( ) :

String variables = "{45}, {35}, {120}" ;
Li st nunbers = new ArrayList( )
String variabl esTenp = vari abl es;
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while( StringUtils.substringBetween( variablesTenp, "{", "}" ) !=null )
String nunberStr = StringUils.substringBetween( variables, "{", "}" );

Doubl e nunber = new Doubl e( nunber Str );

nunbers. add( nunber );

vari abl esTenp = vari abl esTenp. substring( vari abl esTenp. i ndexOf (",") );

}
double sum= StatUtil.sum ArrayUils.toPrimtive( nunbers.toArray( ) ) );
Systemout.println( "Variables: " + variables + ", Sum " + sum);

The output of this exampleis:

Variabl e: {45}, {35}, {120}, Sum 200

After each number is extracted from the curly braces, the system finds the index of the next comma and reduces the size
of the string to search for the next call to St ri ngUti | s.

StringUtils. substringBetween( ) canalso find text that is delimited by the same character:

String nmessage = "| TESTI NG BOUNDARYExanpl eBOUNDARY" ;
String first = StringUtils.substringBetween( nessage, "|");
String second = StringUtils.substringBetween( nmessage, "BOUNDARY");

Thefirst string would return "TESTING" as it is between the | characters, and the second string would contain
"Example."

2.6. Stripping and Trimming a String

2.6.1. Problem
Y ou need to strip or trim a string of extraneous whitespace, control characters, or other specified characters.

2.6.2. Solution
StringWils.trin() takesastring and removes every whitespace and control character from the beginning and the end:

String testl
String test2

" \a\r Testing 1 2 3 ";
"“\r\n "

String trinfestl StringUtils.trim testl );
String trinTest?2 StringUtils.trinToNull( test2 );
Systemout.println( trinfTestl );
Systemour.println( trinlest2 );

This code produces the following result. Thet est 1 variable is trimmed of leading and trailing whitespace, and thet est 2
variableistrimmed to nul | :

Testing 1 2 3
nul |

2.6.3. Discussion
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A control character isdefined asall characters below 32 on the ASCII table—everything from o (NuL) t0 31 (uni t

separator).StringUils.trin( ) delegatestothetrin( ) functionon string and gracefully handles nul | . When you
passanul | toStringUtils.trinm( ),itreturnsanul I .

2.6.3.1. Stripping a string

If astring contains leading and trailing characters to be removed, you can removethemwith StringUtils. strip( ). The
strip( ) method differsfromtrim ) inthat you can specify a set of charactersto strip from the beginning and end of a
string. In this example, dashes and asterisks are stripped from the start and end of a string:

String original = "------- *kk . GHAZAM - - - FF R oo "
String stripped = StringUils.strip( original, "-*" );
Systemout.println( "Stripped: " + stripped )

This produces the following output:

Stri pped: SHAZAM

2.6.3.2. Trimming to null
UsetrinloNul | ( ) totestif agiven parameter is present. Take the following servlet code as an example:

public void doGet (HttpServl et Request request, HttpServl et Response response)
t hrows | OException, ServletException {
String conpanyNane =
StringUtils.trinfloNull ( request.get Paramneter ("conpanyNanme") );
i f( companyNane != null ) {
response.getWiter( ).wite( "You supplied a conpany nane!" );
}

}

Using stringUti | s reduces code complexity incrementally—four or five lines of code at atime. Testing for the absence
or emptiness of astring usually entails checking to seeif astring isempty or of zero length, and because a string could be
nul |, you always need to check for nul I to avoid throwing aNul | Poi nt er Except i on. In thislast example, empty hasthe
same meaning asnul | —the stringUtils. trimroNul | ( ) method takes a string as a parameter, and if itisnul | or empty,
the method returnsanul | .

2.7. Chomping a String

2.7.1. Problem
Y ou heed to remove atrailing newline or carriage return from a string.

2.7.2. Solution
UsestringUtils. chonp( ) toremove the last line termination sequence from a string:

String input = "Hello\n";

String chonmped = StringWils.chonp( input );
/1 chonmped equals "Hell o"

String input2 = "Another test\r\n";

String chonmped2 = StringUils.chonp( input2 );
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/1 chonped2 equal s "Anot her test";

2.8. Creating an Emphasized Header

2.8.1. Problem
Y ou would like to print an attention-grabbing header.

2.8.2. Solution

Combine the powersof StringUtils.repeat() ,StringUils.center( ),andStringUils.join( ) tocreateatextual
header. The following example demonstrates the use of these three methods to create a header:

public String createHeader( String title ) {
int width = 30;
/l Construct heading using StringUtils: repeat( ), center( ), and join( )
String stars = StringUtils.repeat( "*", wdth);
String centered = StringUtils.center( title, width, "*" );
String heading =
StringUtils.join(new Cbject[]{stars, centered, stars}, "\n");
return headi ng;

}

Here's the output of cr eat eHeader (" TEST") :

EE R R I I I O R R
*kkkkkhkkkhkkhkxkx TEST *kkkkkhkkkhkkhkxkx

R R I I R I I R I I

2.8.3. Discussion

Intheexample, StringUtils. repeat () createsthetop and bottom rowswith StringUtils. repeat ("*", 30), creating
astring with 30 consecutive * characters. Calling StringUtils. center(title, width, "**) createsamiddlelinewith
the header title centered and surrounded by * characters. stringUtils.joi n() joinsthe linestogether with the newline
characters, and out pops a header.

2.9. Reversing a String

2.9.1. Problem
Y ou heed to reverse a string.

2.9.2. Solution

UsestringUils.reverse( ).Supply astring parameter to this method, and it will return areversed copy. The following
example reverses two strings:
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String original = "In time, | grewtired of his babbling nonsense.";
String reverse = StringUils.reverse( original );

String original Genes = " AACGTCCCTTGGITTCCCAAAGTTTCCCTTTGAAATATATGCCCGCG' ;
String reverseCGenes = StringUils.reverse( original Genes );

Systemout.println( "Original: " + original );
Systemout.println( "Reverse: " + reverse );
Systemout.printin( "\n\nOiginal: " + original Genes );
Systemout.println( "Reverse: " + reverseCGenes );

The output contains a reversed string along with an original string:

Oiginal: Intime, | grewtired of his babbling nonsense.
Reverse: .esnesnon gnil bbab sih fo derit werg | ,emt nl
Origi nal : AACGTCCCTTGGITTCCCAAAGT TTCCCTTTGAAATATATGCCCGCG
Rever se: GCGCCCGTATATAAAGITTCCCTTTGAAACCCTTTGGT TCCCTGCAA

2.9.3. Discussion

Reversing a st ri ng is easy, but how would you rearrange the words in asentence? Stri ngUti | s. rever seDel i nmited( )
can reverse astring of tokens delimited by a character, and a sentence is nothing more than a series of tokens separated by
whitespace and punctuation. To reverse a simple sentence, chop off the final punctuation mark, and then reverse the order
of words delimited by spaces. The following example reverses an unrealistically simple English sentence:

public Sentence reverseSentence(String sentence) {
String reversed = StringUils.chonp( sentence, "." );
reversed = StringUtils.reverseDelimted( reversed, ' ' );
reversed = reversed + ".";
return reversed;

}

String sentence = "I am Susan."
String reversed = reverseSent ence( sentence ) );
System out. println( sentence );
Systemout.println( reversed );

The sentenceis reversed and printed alongside the original:

| am Susan.
Susan am | .

Here, the order of the characters within each delimited token is preserved. Notice that this example includes
StringUtils. chonp( ) with two parameters, the last specifying the character to chomp from the string. Instead of
chomping a newline, in this example, the period is chomped off of the sentence before performing the delimited reversal.

2.10. Wrapping Words

2.10.1. Problem
Y ou want to wrap lines of text using different line widths and various line termination sequences.
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2.10.2. Solution

Useworduti | s towrap words. Supply the number of columns and aline termination string, and ver dut i | s will wrap text.
The following example wraps a small string to 20 columns:

/1 Define original String
String nessage = "One Two Three Four Five";
/[l Wap the text.
String wappedString =
WrdUtils. wapText( nessage, 20, "\n", false );
System out. println( "Wapped Message:\n\n" + w appedString );

This produces the following output:

W apped Message:
One Two Three Four
Five

2.10.3. Discussion

When wer duti | s wrapsastring, it takes a user-supplied line termination sequence like\ n or \ r\ n and insertsthisline
termination sequence after a specified number of characters, without splitting aword. In the next example, if the user is
using a hand-held device, the number of columnsin the display is 40, and anew lineis represented by the sequence\ r\ n.
On aworkstation, the number of available columnsis 80, and anew lineisasingle\ n character. The platform is available
as the System property appl i cati on. pl at f or m

String nessage = "Four score and seven years ago, our fathers " +
"brought forth upon this continent a new nation: " +
"conceived in |iberty, and dedicated to the proposition " +
“"that all nmen are created equal. ";

/! Define variables to hold two paraneters to word w appi ng

int cols;

String |ineSeparator = "";

/! Retrieve the platformproperty from System

String platform = System get Property("application.platform);

i f( platformequal s( "Handheld" ) ) {

col s = 40;
i neSeparator = "\r\n";
} else if( platformequal s( "Wdrkstation" ) {
col s = 80;
i neSeparator = "\n";

}
/1l Wap the text.

String w appedString =
WrdUtils. wapText( nessage, cols, lineSeparator, true );

Depending on the platform, the wr appedst r i ng variable now holds the initial paragraph of the Gettysburg Address
wrapped to fit either a 40-column handheld device or an application running on a workstation with an 80-column display.

To wrap text for presentation on the Web, use the line termination sequence <br/ > to add an HMTL line break. The
following example wraps text with <br/ >, and introduces an option to prevent wr dut i | s from wrapping larger words:

String nessage = "Four score and seven years ago, our fathers " +
"brought forth upon this continent a new nation: conceived " +
"in liberty, and dedicated to the proposition that all nen " +
"are created equal. http://ww.oreilly.com Gettysburg ";
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/[l Wap the text.
String wappedString = WrdUtils.wap( nessage, 40, "<br/>", false );

In this example, the Gettysburg Address is formatted to fit into 40 columnsin an HTML document. The final parameter to
theworduti | s. wrap( ) method tells the wrapping algorithm not to bother wrapping large words, such as the long URL at
the end of the text. Wrapping a long word would prevent people from being able to copy this URL correctly.

2.11. Testing the Contents of a String

2.11.1. Problem
Y ou need to make sure a string contains only numbers, letters, or a combination of both.

2.11.2. Solution

Usethevarious StringUti | s methods to validate user input; i sNuneric( ) ,isAl pha() ,isAl phanureric() , and
i sAl phaSpace() verify that a string does not contain any undesired characters:

String state = "Virginia"

Systemour.println( "lIs state nunber? " +
StringUtils.isNuneric( state ) );

Systemour.println( "lIs state al pha? " +
StringUils.isA pha( state ) );

Systemour.println( "lIs state al phanuneric? " +
StringUtils.isA phanuneric( state ) );

Systemour.println( "Is state al phaspace? " +
StringUtils.isAl phaspace( state ) );

This code tests the string "Virginid" against four validation methods, producing the following output:

Is state a nunber? fal se

Is state al pha? true

Is state al phanuneric? true
Is state al phaspace? true

2.11.3. Discussion

StringUtils.isNuneric( ) returnstrueif the string being tested contains only digits from 0 to 9. If you are asking a user
to input a numerical value, such as year or age, you need to have away to ensure that the input supplied is, in fact, a
numeric vaue:

String testl = "1976";

String test2 "Mozart";
bool ean tlval = StringUtils.isNumeric( testl );
bool ean t2val = StringUtils.isNunmeric( test2 );

Systemout.println( "Is " + testl + " a nunber? " + tlval );
Systemout.printin( "Is " + test2 + " a nunber? " + t2val );

This code tests two strings and produces the following output:

Is 1976 a nunber? true
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Is Mozart a nunber? fal se

Y ou can use the following code to see if a string contains only letters or a combination of letters and numbers:

String testl = " ORANGE";
String test2 = "| CE9";
String test3 = "I CE CREAM';

String test4
bool ean tilval =
bool ean t2val =
bool ean t3val =
bool ean t4val =

StringUtils.

"820B Judson Avenue";

StringUtils.isAl pha( testl ); // returns true
StringUtils.isA phanuneric( test2 ); // returns true
StringUtils.isA phaSpace( test3 ); // returns true

i sAl phanuneri cSpace( test4 ); // returns true

User supplied input can rarely be trusted. If you have asked the user to supply an age, ayear, or aday of the week, you
will need to then validate that input. Or, if you have asked the user to type in a name, you will want to make sure that the
supplied name contains only letters and acceptable punctuation. An application with inadequate input validation will
frequently fail, and produce unsightly stack traces caused by either Nunber For mat Except i onSOr Nul | Poi nt er Except i onS.
An application should be able to gracefully handle the most honsensical input without missing a beat, and prompt the user
for avalid input. Tools such as Commons Validator provide aframework to validate the contents of a JavaBean, but at a
much lower level, the st ringUti | s classin Commons Lang provides some useful utilities for examining the contents of a
string.

Input forms frequently need to validate a user's name. In this case, it isimportant to remember that certain names have
apostrophes and dashes. If you are validating a name, always make sure that you allow for names with punctuation. Here
is an example that validates a name with a dash, an apostrophe, and a period:

String nanel = "TimOReilly";

String nane2 = "M . Mason-Di xon!";

String punctuation = ".-'";

String nanelTenp = StringUils.replaceChars( nanel, punctuation, "");
String nane2Tenp = StringUils.replaceChars( nanel, punctuation, "");
bool ean t 1val StringUtils.isAl pha( nanelTenp ); // returns true
bool ean t 2val StringUtils.isA pha( name2Tenp ); // returns fal se

"Tim O'Reilly" isavalid name, but you need to usethe StringUtil s. repl aceChars( ) method to throw out punctuation
before you can pass both of the namestothe stringutils. i sAl pha( ) method. "Mr. Mason-Dixon!" is not avalid name,
because an exclamation point is not on the list of valid name punctuation. As an Irishman, | encourage you to always
check your name validation with names like "O'Toole" or "O'Brien," and, as the world continues to shrink, more
exceptionsto therule, like "Al-Saud,” will become more preva ent; your system should not force someone to change their
name. Speaking from personal experience, it isinsulting when aweb site or an application forces you to change your
name, and it is a quick way to alienate your customers. | cannot begin to tell you how many web sites have shown me a
nasty Open Database Connectivity (ODBC) error page or stack trace after |'ve told them my last name—it is frustrating.

2.12. Measuring the Frequency of a String

2.12.1. Problem
Y ou need to find out how many times a certain word or piece of text occursin astring.
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2.12.2. Solution

StringUtils. count Mat ches() returnsthe frequency of apiece of text within another string:

File manuscriptFile = new Fil e("manuscript.txt");

Reader reader = new Fil eReader( manuscriptFile );

StringWiter stringWiter = new StringWiter( )

while( reader.ready( ) ) { witer.wite( reader.read( ) ); }

String manuscript = stringWiter.toString( );

[/l Convert string to | owercase

manuscript = StringUtils.|owerCase(manuscript);

/1 count the occurrences of "futility"

int nunfFutility = StringUtils.countMatches( manuscript, "futility" );

Converting the entire string to lowercase ensures that all occurrences of the word "futility" are counted, regardless of
capitalization. This code executes and nunfuti I i ty will contain the number of occurrences of the word "futility."

2.12.3. Discussion

If themanuscri pt. txt fileislarge, it makes more sense to search thisfile one line at atime, and sum the number of
matches as each line isread. A more efficient implementation of the previous example would look like this:

File manuscriptFile = new Fil e("manuscript.txt");

Reader reader = new Fil eReader( manuscriptFile );

Li neNunber Reader | i neReader = new Li neNunber Reader ( reader );

i nt numOccurences = O;

whil e( lineReader.ready( ) ) {
String line = StringWils.|owerCase( |ineReader.readLine( ) );
nunOccur ences += StringUils.countMatches( , "futility" );

}

Y our random access memory will thank you for this implementation. Java programmers are often lulled into a sense of
false security knowing that they do not have to worry about memory management. Poor design decisions and inefficient
implementation often lead to slow running or hard-to-scale applications. Just because you don't have to allocate and
deallocate memory does not mean that you should stop thinking about efficient memory use. If you are trying to search for
the frequency of aword in a 20 megabyte file, please try not to read the entire file into memory before searching.
Performing alinear search on alarge string is an inappropriate way to search alarge database of documents. When
searching large amounts of text, it is more efficient to create an index of terms than to perform alinear search over alarge
string. A method for indexing and searching documents using Apache L ucene and Commons Digester will be discussed in
alater chapter.

2.12.4. See Also

Chapter 12 contains a number of recipes devoted to searching and filtering content. If you are creating a system that needs
to search alarge collection of documents, consider using Apache Lucene (http://lucene.apache.org/) to index your content.

2.13. Parsing Formatted Strings

2.13.1. Problem

Y ou need to parse a string containing control characters and the delimiters(,[,),],and,.
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2.13.2. Solution

Usevariations of substring() from StringUtils. Thisnext example parses astring that contains five numbers delimited
by parentheses, brackets, and a pipe symbol (No * (N1,N2) [N3,N4] | Ns):

String formatted = " 25 * (30,40) [50,60] | 30"
PrintWiter out = System out;
out.print("N0o: " + Str|ngUt|Is substringBeforeLast( formatted, "*" ) );

out.print(", NL: + StringUtils.substringBetween( formatted, "(", "," ) );
out.print(", N2: + StringUils. substringBetween( formatted, ")) );
out.print(", N3: + StringUtils.substringBetween( formatted, "[", "," ) );
out.print(", N4: + StringWils.substringBetween( formatted, ",", "]1" ) );
out.print(", N5: + StringUtils.substringAfterLast( formatted, "|" ) );

This parses the formatted text and prints the following output:

NO: 25, NI1: 30, N2: 40, N3: 50, N4: 60, N5: 30

2.13.3. Discussion
The following public static methods come in handy when trying to extract information from a formatted string:

StringUtils. substringBetween( )
Captures content between two strings

StringUtils.substringAfter( )
Captures content that occurs after the specified string

StringUtils.substringBefore( )
Captures content that occurs before a specified string

StringUtils.substringBeforeLast( )
Captures content after the last occurrence of a specified string

StringUtils.substringAfterLast( )
Captures content before the last occurrence of a specified string
Toillustrate the use of these methods, here is an example of afeed of sports scores. Each record in the feed has a defined
format, which resembles this feed description:

\ (SOT) <sport >[ <t eanml>, <t eanR>] (<scorel>, <score2>)\ ( ETX)
Not es:

\(SOT) is ASCI| character 2 "Start of Text",

\(ETX) is ASCI| character 4 "End of Transm ssion".
Exanpl e:

\ (SOT) Basebal | [ BOS, SEA] (24, 22)\ (ETX)

\ (SOT) Basket bal | [ CHI , NYC] (29, 5)\ (ETX)

The following example parses thisfeed using St ri nguti | s methodstrinm( ), substri ngBet ween( ), and
substringBefore( ). TheboxScore variable holds atest string to parse, and, once parsed, this code prints out the game
score:

/l Create a formatted string to parse - get this froma feed
char SOT = '\u0002';
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char ETX = '\u0004';

String boxScore = SOT + "Basketbal | [ CH , BOS] (69, 75)\r\n" + ETX;
/1 Get rid of the archaic control characters

boxScore = StringUtils.trim boxScore );

/| Parse the score into conponent parts

String sport StringUtils.substringBefore( boxScore, "[" );

String teamlL = StringUils.substringBetween( boxScore, "[", "," );
String tean? = StringUtils.substringBetween( boxScore, ",", "1" );
String scorel = StringUtils.substringBetween( boxScore, "(", "," );
String score2 = StringUtils. substringBetween( boxScore, ",", ")" );

PrintWiter out = System out

out.println( "**** " + sport + Score" );
out.println( "\t" + teaml + "\t" + scorel );
out.println( "\t" + tean2 + "\t" + score2 );

This code parses a score, and prints the following output:

**** Basket bal |
CH 69
BOS 75

In the previous example, SstringUtils.trim ) ridsthetext of the sor and ETX control characters.
StringUtils. substringBefore( ) thenreadsthe sport name—"Basketball"—and subst ri ngBet ween( ) isusedto
retrieve the teams and scores.

At first glance, the value of these substri ng( ) variationsisnot obvious. The previous example parsed this simple
formatted string using three static methodson st ri ngUti | s, but how difficult would it have been to implement this
parsing without the aid of Commons Lang? The following example parses the same string using only methods available in
the Java 1.4 J2SE:

/1l Find the sport nane wi thout using StringUtils
boxScore = boxScore.trin( );

int firstBracket = boxScore.indexOF( "[" );
String sport = boxScore.substring( 0, firstBracket );
int firstComma = boxScore.indexOf( "," );

String teaml = boxScore.substring( firstBracket + 1, firstComm );

i nt secondBracket = boxScore.indexOr( "]1" );

String team2 = boxScore. substring( firstComma + 1, secondBracket );
int firstParen = boxScore.indexOr( "(" );

i nt secondConma = boxScore.indexOf( ",", firstParen );

String scorel = boxScore.substring( firstParen + 1, secondComma );

i nt secondParen = boxScore.indexOr( ")" );

String score2 = boxScore. substring( secondCorma + 1, secondParen );

This parses the string in a similar number of lines, but the code is less straightforward and much more difficult to
maintain. Instead of simply calling asubst ri ngBet ween( ) method, the previous examplecallsStri ng. i ndext () and
performs arithmetic with an index while calling st ri ng. subst ri ng( ). Additionally, the substri ng( ) methodson
StringUtils arenul | -safe; the Java 1.4 example could throw aNul | Poi nt er Except i on if boxScore wasnul | .

String.trin( ) hasthesamebehavior asstringUtils.trin( ), stripping the string of al whitespace and ASCII control
characters. StringUtils.trin() issimply awrapper forthestring. trin( ) method, butthestringUils.trin( )
method can gracefully handle anul | input. If anul | valueispassedtoStringUtils.trin(), anull valueisreturned.

2.14. Calculating String Difference
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2.14.1. Problem

Y our application needs to compare two strings and print out the difference.

2.14.2. Solution

UseStringUils.difference( ),StringUils.indexCfDifference( ),andStringUtils. getlLevenshtei nDi stance(
).StringUtils.difference( ) printsout the difference between two strings, StringUti | s.i ndexOfDi fference( )
returns the index at which two strings begin to differ, and Stri ngUti | s. get Levensht ei nDi st ance( ) returnsthe "edit
distance" between two strings. The following example demonstrates all three of these methods:

int dist = StringUtils.getlLevenshteinDi stance( "Wrd", "Wrld" );
String diff = StringUWils.difference( "Wrd", "Wrld" );

int index = StringUils.indexODi fference( "Word", "World" );
Systemout.println( "Edit D stance: " + dist );
Systemout.println( "Difference: " + diff );

Systemout.println( "Diff Index: " + index );

This code compares the strings "Word" and "World," producing the following outpult:

Edit Di stance: 2
Difference: |d
Diff Index: 3

2.14.3. Discussion

StringUtils. difference() returnsthe difference between two strings, returning the portion of the second string, which
startsto differ from thefirst. stringUtils. i ndexOfDi fference() returnstheindex at which the second string startsto
diverge from the first. The difference between "ABC" and "ABE" is"E," and the index of the differenceis 2. Here'sa
more complex example:

String a = "Strategy";

String b = "Strategic";

String difference = StringUils.difference( a, b );

int differencelndex = StringUils.indexODifference( a, b );

Systemout.println( "difference(Strategy, Strategic) =" +
di fference );
Systemout.println( "index(Strategy, Strategic) = " +

di f ferencel ndex );
a "The Secretary of the UN is Kofi Annan."
b "The Secretary of State is Colin Powell."
difference = StringUtils.difference( a, b );
di fferencelndex = StringUtils.indexOhrDifference( a, b );

Systemout.println( "difference(..., ...) =" +
di fference );
Systemout.println( "index(..., ...) =" +

di fferencel ndex );

This produces the following output, showing the differences between two strings:

di fference(Strategy, Strategic) = ic

i ndex(Strategy, Strategic) =7
difference(...,...) = State is Colin Powell.
index(...,... ) = 17
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The Levenshtein distance is calculated as the number of insertions, deletions, and replacements it takes to get from one
string to another. The distance between "Boat" and "Coat" is a one letter replacement, and the distance between
"Remember" and "Alamo" is 8—five letter replacements and three deletions. Levenshtein distance is also known as the
edi t di stance, whichisthe number of changes one needs to make to a string to get from string A to string B. The
following example demonstrates the get Levensht ei nDi st ance( ) method:

int distancel =

StringUtils. getLevenshtei nDi stance( "Boat", "Coat" );
int distance2 =

StringUtils. getLevenshtei nDi stance( "Remenber”, "Al am" );
int distance3 =

StringUtils. getLevenshtei nDi stance( "Steve", "Stereo" );
Systemout.println( "distance(Boat, Coat): " + distancel );
Systemout. println( "distance(Renenber, Al anp): " + distance2 );
Systemout. println( "distance(Steve, Stereo): " + distance3 );

This produces the following output, showing the Levenshtein (or edit) distance between various strings:

di stance(Boat, Coat): 1
di st ance( Remenber, Al anp): 8
di stance(Steve, Stereo): 3

2.14.4. See Also

The Levenshtein distance has a number of different applications, including pattern recognition and correcting spelling
mistakes. For more information about the L evenshtein distance, see http://www.merriampark.com/ld.htm, which explains
the algorithm and provides links to implementations of this algorithm in 15 different languages.

2.15. Using Commons Codec

2.15.1. Problem

Y ou want to use Commons Codec.

2.15.2. Solution

To use Commons Codec in aMaven 2 project, add the following dependency to your project's pom xni :

Example 2.1. Adding a Dependency on Commons Codec

<dependency>
<gr oupl d>comons- codec</ gr oupl d>
<artifactld>conmons-codec</artifactld>
<ver si on>1. 3</ ver si on>

</ dependency>

If you are not sure what this means, 1'd suggest reading Maven: The Definitive Guide. When you depend on alibrary in
Maven 2, all you need to do is add the dependency groupl d, arti fact | d, and ver si on to your project's dependencies.
Once you do this, Maven 2 will download the dependency and make it available on your project's classpath.
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2.15.3. Discussion

The Commons Codec library isasmall library, which includes encoders and decoders for common encoding algorithms,
such as Hex, Base64; and phonetic encoders, such as Met aphone, Doubl eMet aphone, and Soundex. This tiny component

was created to provide a definitive implementation of Base64 and Hex, encouraging reuse and reducing the amount of
code duplication between various Apache projects.

2.15.4. See Also
To learn more about Commons Codec, visit the Commons Codec project at http://commons.apache.org/codec/.

2.17. Calculating Soundex

2.17.1. Problem
Y ou need the Soundex code of aword or a name.

2.17.2. Solution

Use Commons Codec's Soundex. Supply a surname or aword, and Soundex will produce a phonetic encoding:

/1 Required inport declaration

i mport org. apache. conmpns. codec. | anguage. Soundex;

/'l Code body

Soundex soundex = new Soundex( );

String obri enSoundex soundex. soundex( "O Brien" );
String obrianSoundex soundex. soundex( "O Bri an" );
String obryanSoundex soundex. soundex( "O Bryan" );

o
Systemout.println( "O Brian soundex: " + obrianSoundex );
o

Systemout.println( "O Brien soundex: " + obrienSoundex );
Systemout.println( "O Bryan soundex: " + obryanSoundex );

Thiswill produce the following output for three similar surnames:

O Bri en soundex: 0165
O Bri an soundex: O165
O Bryan soundex: 0165

2.17.3. Discussion

Soundex. soundex( ) takesastring, preservesthefirst |etter as aletter code, and proceeds to calculate a code based on
consonants contained in a string. So, names such as "O'Bryan,” "O'Brien," and "O'Brian," al being common variants of
the Irish surname, are given the same encoding: "0O165." The 1 corresponds to the B, the 6 correspondsto the R, and the 5
corresponds to the N; vowels are discarded from a string before the Soundex code is generated.

The soundex algorithm can be used in anumber of situations, but Soundex is usually associated with surnames, as the
United States historical census records are indexed using Soundex. In addition to the role Soundex playsin the census,
Soundex isalso used in the health care industry to index medical records and report statistics to the government. A system
to access individual records should allow a user to search for a person by the soundex code of asurname. If auser typesin
the name "Boswell" to search for a patient in a hospital, the search result should include patients named "Buswell" and
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"Baswaol;" you can use Soundex to provide this capability if an application needs to locate individual s by the sound of a
surname.

The soundex of aword or name can also be used as a primitive method to find out if two small words rhyme. Commons
Codec contains other phonetic encodings, such as Ref i nedSoundex, Met aphone, and Doubl eMet aphone. All of these
alternatives solve similar problems—capturing the phonemes or sounds contained in aword.

2.17.4. See Also

For more information on the Soundex encoding, take alook at the Dictionary of Algorithms and Data Structures at the
National Institute of Standards and Technology (NIST), http://www.nist.gov/dads/'HTM L /soundex.html. There you will
find links to a C implementation of the Soundex algorithm.

For more information about alternatives to Soundex encoding, read "The Double Metaphone Search Algorithm" by
Lawrence Philips (http://www.cuj.com/documents/s=8038/cuj0006philips/). Or take alook at one of Lawrence Philips's
original Metaphone algorithm implementations at http://aspell.sourceforge.net/metaphone/. Both the Metaphone and
Double Metaphone a gorithms capture the sound of an English word; implementations of these algorithms are available in
Commons Codec as Met aphone and Doubl eMet aphone.
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Chapter 3. JavaBeans

3.1. Introduction

Beans are everywhere, popping up in web-application frameworks, enterprise applications, Swing Graphical User
Interface (GUIs), templating engines, and object-relational mapping (ORM) tools. Most systems have some sort of object
model; for example, an el ectronic commerce application would have an object model involving an | nvoi ce, which relates
to a Cust oner ; or a sports news web site would have related At hl et e, Spor t , and Teamobjects. Frequently, objectsin
these object models are beans—simpl e objects with properties, encapsulating access to these properties via public getter
and setter methods.

In 1997, Sun Microsystems published Version 1.01 of the JavaBeans© specification. Initially, Sun offered beans as visua
components for graphical user interfaces; JavaBeans were to be the equivalent of Microsoft's ActiveX controls—a
framework and set of interfaces for creating reusable and pluggable GUI components. Used as components, which
exposed states through a series of accessor and mutator (get X( ) and set X() ) methods, a developer would develop a GUI
Java application by creating avisual layout using an IDE like Visual Cafe or JBuilder. If you've ever developed with
Microsoft toals, you'll know exactly what this means—Java was going to unseat Visual Basic, and GUI development was
going to be easier than easy. According to the JavaBeans Specification Version 1.01 from 1997:

A Java Bean is areusabl e software component that can be manipulated visually in a builder tool.

Don't be misled; 1997 was ages ago, and the concept of the bean has evolved. In the last seven years, Java has become a
dominant technology for server-side applications; impressive Swing applications do exist, but Java has not been an
attractive platform for desktop application development due to reasons technical, economic, and judicial.

Don't be confused by the 1997 JavaBeans specification, either; it is still relevant, but, when used in the context of this
book, the term bean is any object with a no-argument constructor, which encapsulates access to private member variables
via getter and setter methods. Example 3-1 defines a bean, Si npl eBean , which contains two bean properties—nane1 and
nane2.

Example 3-1. Sample bean

package org.test. bean;

public class SinpleBean {
private String nanel;
private String nanme2;
public SinpleBean( ) {}
public String getNamel( ) { return nanel; }
public void setNanel(String nanel) { this.nanmel
public String getNane2( ) { return nane2; }
public void setNane2(String nane2) { this.name2 = nanme2; }

nanel; }

The presence of the public methods get Nane1( ) and get Name2( ) make the bean properties nane1 and name2 readable,
and the public methods set Nane1( ) and set Nane2( ) make these properties writable. A bean should also have a public
no-argument constructor; other constructors are not prohibited, but, since many tools need to dynamically create and
populate beans, a no-argument constructor is required.

The original JavaBeans specification is available at http://java.sun.com/products/javabeans/docs/spec.html. The
JavaBeans specification till exists and features have been added to the Java 1.4 release to support reading and writing
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JavaBeans to Extensible Markup Language (XML) documents. More information about more modern additions to the
JavaBeans specification can be found at http://java.sun.com/j2se/1.4.2/docs/quide/beans/changesli4.html.

3.2. Obtaining Commons BeanUtils

3.2.1. Problem

Y ou want to use Commons BeanUtils to manipulate and access simple, indexed, and nested bean properties.

3.2.2. Solution

To use Commons BeanUtilsin a Maven 2 project, add the following dependency to your project's pom xni :

Example 3.2. Adding a Dependency on Commons BeanUtils

<dependency>
<gr oupl d>commons- beanut i | s</ gr oupl d>
<artifactld>commons-beanutil s</artifactld>
<versi on>1. 8. 0</ ver si on>

</ dependency>

If you are not sure what this means, 1'd suggest reading Maven: The Definitive Guide. When you depend on alibrary in
Maven 2, all you need to do is add the dependency gr oupl d, arti fact | d, and ver si on t0 your project's dependencies.
Once you do this, Maven 2 will download the dependency and make it available on your project's classpath.

3.2.3. Discussion

Commons BeanUtilsis a collection of utilities that makes working with beans and bean properties much easier. This
project contains utilities that allow one to retrieve a bean property by name, sort beans by a property, trandate beans to
maps, and more. BeanUtilsis simple and straightforward, and, as such, you will find that it is one of the most widely used
and distributed libraries in open source Java. Along with Commons Lang and Commons Collections, Commons BeanUtils
is part of the core of Apache Commons. Unless specified otherwise, every utility mentioned in this chapter isfrom
Commons BeanUtils.

In the Beginning...

BeanUtils was originally a part of Jakarta Struts, awidely used Model-View-Controller (MV C) framework for web
applications, which originated in the Jakarta project. The Struts framework hinges upon f or m beans, which are used
to present and communicate user input to and from a Struts action. The Struts Act i onSer vl et and the bean
JavaServer Pages (JSP) tag libraries use the BeanUt i | s, PropertyUtils, and Convert Ut i | s classesto populate and
mani pul ate beans. Refactoring BeanUtils from Struts created new possibilities of reuse throughout the Jakarta
project and the larger open source Java community.

3.2.4. See Also

To learn more about Commons BeanUtils, visit the Commons BeanUtils web site: http://commons.apache.org/beanutils/.

51

www . dbooks . org


http://java.sun.com/j2se/1.4.2/docs/guide/beans/changes14.html
http://www.sonatype.com/books/maven-book
http://commons.apache.org/beanutils/
https://www.dbooks.org/

JavaBeans

3.4. Accessing Simple Bean Properties

3.4.1. Problem

Y ou heed to access a simple bean property by name.

3.4.2. Solution

UsePropertyltils. get Si npl eProperty() t0accessabean property by name; this method takes the name of a property
and returns the value of that property. The following example uses this method to retrieve the nane property from a
Per son bean:

i nport org. apache. conmons. beanutils. PropertyUtils;

Person person = new Person( );

per son. set Nane( "Al ex" );

String nane = (String) PropertyUils. getSinpleProperty( person, "nanme" );
System out. println( nane );

PropertyUtils. get Sinpl eProperty( ) invokesthe public method get Nane( ) on aninstance of Per son, returning the
value of the nane property. The previous example executes and prints out the name "Alex."

3.4.3. Discussion

A simple bean property is a private member variable that can be accessed with a getter method. If a property can be read
via a getter method, that getter method is said to be ther ead met hod for the named property. If the property can be
modified with a setter method, that setter method is said to bethewrite met hod for the named property. The Per son
bean in Example 3-4 defines two simple bean properties, name and f avori t eCol or .

Example 3-4. A Person bean with two simple properties

package com di scursi ve. j ccook. bean;
public class Person {
private String nane;
private String favoriteCol or;
public Person( ) {}
public String getNane( ) { return nane; }
public void setNane(String nane) ({
t hi s. name = nane;
}

public String getFavoriteColor( ) { return favoriteColor; }

public void setFavoriteCol or(String favoriteColor) {
this.favoriteCol or = favoriteCol or;

}

The class defined in Example 3-4 is used in the following sample code, which creates a Per son object, sets the name and
favoriteCol or properties, and demonstrates the use of Property. get Si npl eProperty( ) to retrieve both properties by
name:

i mport org.apache. conmons. beanutils. PropertylUtils;
/] Create a person
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Person person = new Person( );
person. set Nane( "Al ex Wl fe" );
person. set FavoriteCol or( "Green" );
try {
String nane = (String) PropertyUils. getSinpleProperty( person, "nanme" );
String favoriteCol or =
(String) PropertyUtils. getSinpleProperty( person, "favoriteColor" );
Systemout.println( "The Person: " + name + " likes " + favoriteColor );
} catch (111l egal AccessException e) {
Systemout.println( "You are not allowed to access a property!" );
} catch (InvocationTarget Exception e) {
Systemout.println( "There was a probl eminvoki ng the nmethod." );
} catch (NoSuchMet hodException e) {
Systemout.println( "There is no nmethod to get a property." );
}

Take note of the extensive exception handling required to retrieve two bean properties; three separate exceptions can be
thrown by get Si npl eProperty( ). Thefirst, 111 egal AccessExcepti on, isthrown if the getter method is not accessible
(not public). I nvocat i onTar get Except i on isthrown if the getter method throws an exception, and

NoSuchMet hodExcept i on isthrown if you specify a bean property that does not exist on an object; for example, attempting
to retrieve the number Of Door s property from the per son object above would throw a NoSuchMet hodExcept i on because
there is no get Nunmber Of Door s( ) method.

Tip

To simplify the examplesin this chapter, most examples will omit thet ry/cat ch or catch the general
Except i on—t0 do otherwise would be a needless waste of paper. As ageneral programming practice,
catching the general Except i on should be avoided; well-written code usually catchesindividual, specific
exceptions. But, in this case, catching the general Except i on may save you a great deal of hassle.

Using PropertyUtil s. get Si npl eProperty( ) whenyou could simply call aget method might seem like an unwieldy
solution to avery simple problem, but the alternative—calling a getter method—Iocks you into a specific bean property at
compile time. This may be unacceptable if you are designing something generic like atemplating system or an expression
language interpreter; you may need to access an arbitrary property of an arbitrary object known only at runtime. The
ability to retrieve the value of a bean property by name lies at the heart of a number of important tools, such as Struts,
Apache Velacity, Commons JEXL, and utilities from Commons Collections. Accessing bean properties by nameisan
appropriate solution for a system that needs a high level of flexibility.

3.4.4. See Also

The next three recipes focus on accessing different types of bean properties: nested, indexed, and mapped. Simple
properties may also be retrieved with PropertyUti | s. get Property( ) ; thismethod is described in Recipe 3.8.

This recipe mentions Apache Struts, aweb application MV C framework. For more information about the Struts project,
see http://struts.apache.org/. Apache Velocity and Commons JEXL are discussed in Chapter 9, and Commons Collections
is discussed in Chapter 5.

3.5. Accessing Nested Bean Properties

3.5.1. Problem
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Y ou heed to access a hested bean property.

3.5.2. Solution

UsePropertyUtils. get Nest edProperty() to retrieve a nested bean property. Use a period as adelimiter to identify
nested bean properties; one. t wo. t hree. f our refersto aproperty nested three levels deep—the f our property of thet hree
property of thetwo property of the one property. The following example accesses a nested bean property on aPer son
bean, aut hor . nane:

i mport org. apache. commons. beanutils. Propertyltils;

Book book = new Book( );

book. set Nane( "Enerson's Essays" );

Person aut hor = new Person( );

aut hor . set Nane( "Ral ph Wal do Enerson" );

book. set Aut hor ( aut hor );

String authorName = (String) PropertyUtils. get NestedProperty(book,
"aut hor. name") ;

System out. println( "authorNane" ); This exanple retrieves the nane
property of the author property on the Book object, printing "Ral ph
Wal do Emerson".

3.5.3. Discussion

The aut hor property of Book iSaPer son bean with anane property; calling get Nest edPr operty( ) with aut hor . nane
retrieves the simple property aut hor from Book and the property nanme, which is nested in the aut hor property. Figure 3-3
shows the Book and Per son beans that were used in the previous example.

Figure 3-3. Structur e of two simple beans: Book and Per son

The following example demonstrates a combination of get Si npl eProperty( ) and get Nest edProperty( ), retrieving a
book name and an author name:

General Exception is caught.
i mport org.apache. conmons. beanutils. Propertyltils;
/] Create an aut hor
Person aut hor = new Person( );
aut hor . set Nane( " Chaucer" );
Book book = new Book( );
book. set Nane( "The Canterbury Tal es" );
book. set Aut hor ( aut hor );
try {
String bookNanme = (String) PropertyUtils. getSinpl eProperty( book, "nanme" );
String aut hor Nane =
(String) PropertyUtils. getNestedProperty( book, "author.nanme" );
Systemout.println( "The book is " + bookNane );
Systemout.println( "The author is " + authorNane );
} catch (Exception e) {
Systemout.println( "There was a problemgetting a bean property." );
e.printStackTrace( );

Tip
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To reduce the size of the example code, only the general Except i on is caught.

When using get Nest edProperty( ), thereisno limit to the number of nesting levels for a property; demonstrating the
retrieval of a deeply nested property, the following example retrieves the nane property from the st at e property of the
addr ess property of aPer son object:

String propertyName = "address. state. nane";
String stateNane =
(String) PropertyUtils. get NestedProperty( person, propertyName );

This example assumes that the Per son class has aget Address( ) method that returns an Addr ess object with a
get Stat e( ) method and returnsast at e object with aget Nane() method. The emphasized code in the previous example
isthe equivalent of the following three lines of code:

Addr ess address = person. get Address( );
State state = address.getState( );
String stateNane = state.get Name( );

3.6. Accessing Indexed Bean Properties

3.6.1. Problem

Y ou heed to access the nth element of a bean property, whichisan array or aLi st .

3.6.2. Solution

UsePropertyUtils. getlndexed() toretrieve an element at a specific index of an array or aLi st property. Assuming
that the chapt er s property of the Book object is an instance of Li st , the following demonstrates the use of

get | ndexedProperty( ) toaccessthefirst element of thelist of chapters.

i nport org.apache. conmons. beanutils. PropertyUtils;
/] Create a new Book
Book book = new Book( );
I/l Create a list of Chapters
Chapter chapterl = new Chapter( );
Chapter chapter2 = new Chapter( );
book. get Chapters( ).add( chapterl );
book. get Chapters( ).add( chapter2 );
/!l Retrieve the first Chapter via a property name and an i ndex.
Chapter chapter =
(Chapter) PropertyUils. getlndexedProperty(book, "chapters[0]");

3.6.3. Discussion

There are two ways of accessing an indexed property viaPropertyUti | s: theindex can be specified in the name, or it can
be specified as athird parameter. The following code uses both versions of get | ndexedProperty( ) to retrieve the first
chapter from the list of chapters:
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i mport org. apache. conmons. beanutils. PropertyUtils;
Book book = new Book( );
Chapter chapterl = new Chapter( );
Chapter chapter2 = new Chapter( );
Li st chapters = new ArraylList( );
chapters. add( chapterl );
chapters. add( chapter2 );
book. set Chapt ers( chapters );
/1l You can retrieve the first chapters like this...
Chapt er chapterOne =
(Chapter) PropertyUils. getlndexedProperty( book, "chapters[0]" );
/1 O... you can retrieve the first chapter like this...

chapterOne =
(Chapter) PropertyUils. getlndexedProperty( book, "chapters", 0 );

In the previous example, the first version of get | ndexedPr operty( ) acceptsa string specifying an indexed bean
property—chapt er s[ 0] . If thisstring is not well-formed, PropertyUti | s will throw an 111 egal Ar gunent Except i on;
chapters[zero] andchapters['zero'] Will cause an exception because neither index is an integer value, and

chapt er s] o[ will cause an exception because the brackets are transposed. The second call to get | ndexedProperty( ) IS
preferred because there islessrisk that a parsing error will throw an 1 11 egal Ar gument Except i on.

3.7. Accessing Mapped Bean Properties

3.7.1. Problem
Y ou need to retrieve values from a bean property of type vap.

3.7.2. Solution
UsePropertyltils. get MappedProperty() to obtain values from a map property. The code here retrieves the value
corresponding to the key "Dining Room" from the r commap property of the Apar t ment bean:

i mport org.apache. commons. beanutils. Propertyltils;
Room di ni ng = new Room( );
di ni ng. set Area( 20 );
di ni ng. set Car peted( true );
di ni ng. set Fur ni shed( true );
Map roons = new HashMap( );
roons. put ( "Di ni ng Roonm', dining );
Apartnent apartnent = new Apartnent( );
apart ment . set Roons( roons );
/!l Retrieve the Dining Room object

Room room =

PropertyUtils. get MappedProperty( apartnent, "roons(D ning Room)" );

3.7.3. Discussion
The code shown in the Solution section retrieves the value from the r oons nap corresponding to the key "Dining
Room"—r ocoms( Di ni ng Room) . The call to get MappedProperty( ) isthe equivalent of calling apart ment . get Rooms(
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). get (" Di ni ng Roont') . Figure 3-4 illustrates the structure and relationship of these two beans used, Apar t mrent and Room
Figure 3-4. Diagram of the Apartment and Room beans

get MappedProperty( ) worksonly if the specified Map has St ri ng keys. get MappedPr operty( ) takesthe string between
( and) and retrieves the value corresponding to this string.

There is another version of PropertyUti | s. get MappedPr operty() that takesathird argument, allowing you to specify
the map property in the second argument and the key in the third argument. The code here uses two different versions of
get MappedProperty( ) to retrieve the same value from the r oons map property:

i mport java.util.Mp;
i mport java.util.HashMap;
i nport org.apache. conmons. beanutils. PropertyUtils;
Room di ni ng = new Roon( )
di ni ng. set Area( 20 );
di ni ng. set Carpeted( true );
di ni ng. set Fur ni shed( true );
Map roons = new HashMap( );
roons. put ( "Di ni ng Roonm', dining );
Apartnent apartnent = new Apartnent( );
apart nent . set Roons( roons );
/] Retrieve the |ivingRoom key
Room room =
(Room) PropertyUtils. get MappedProperty( apartnent,

"roons(Di ni ng Room" );
/I O.. retrieve the |livingRoomkey with 3 paraneters -
/] equival ent to previous
room =

(Roon) PropertyUtils. get MappedProperty( apartnent, "roons",

"Di ni ng Roont" );

What was true for get | ndexedProperty( ) isalsotruefor get MappedProperty( ). Inthe previous example, thefirst call
to get MappedProperty( ) specifies akey with astring—r oons(bi ni ng Room) . If get MappedProperty( ) isunableto
parsethisstring, an 111 egal Ar gument Except i on Will be thrown; r oons[ Di ni ngRoom) and r oons( ( Di ni ngRoonm) Will both
throw 111 egal Ar gument Except i on because the property string is not well-formed. The second call to

get MappedProperty( ) reducestherisk of aproperty string parsing error because the key is specified in athird
parameter.

3.8. Accessing a Simple, Nested, Indexed, and Mapped Bean
Property

3.8.1. Problem
Y ou need to access a nested, indexed, and mapped bean property by name.

3.8.2. Solution

UsePropertyltils. get Property() toaccessany bean property. Thissingle utility can be used to access any bean
property be it simple, nested, indexed, mapped, or any combination thereof. The following example accesses asimple
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property, popul at i on, of anested mapped property, ci ti es, on an indexed property, r egi ons:

i mport java.util.?*;
i mport org. apache. conmons. beanutils. PropertyUtils;
/] Create a series of nested beans
City richnond = new City( );
ri chmond. set Nanme( "R chnond" );
ri chnmond. set Popul ati on( new Long(500000) );
Map cities = new HashMap( );
cities.put( "richnond", richnmond );
Regi on mi dAtl antic = new Region( );
m dAtl antic.setNane( "M d-Atlantic" );
m dAtlantic.setCities( cities );
Li st regions = new ArrayList( );
regi ons. add( mi dAtlantic );
Country country = new Country( );
country.setNanme( "United States" );
country. set Regi ons( regions );
/!l Retrieve the popul ation of Ri chnmond
Long popul ation =
(Long) PropertyUtils.getProperty( country,
"regions[0].cities(richnmond). popul ation" );

Most of this code sets up a complex nested object hierarchy to be queried by PropertyUti | s. get Property( ). Retrieving
theregi ons[0].cities(richnond). popul ati on property isthe equivalent of traversing down atree of objects and
retrieving the bottom-most element—popul at i on.

3.8.3. Discussion
The emphasized code retrieves the popul at i on of the Gi ty object ri chnond; it is equivalent to the following code excerpt:

Regi on regi on = (Regi on) country. get Regi ons( ).get(0);
City city = (City) region.getCities( ).get("R chnond");
Long popul ation = city. get Popul ati on( );

Figure 3-5 displays the structure of these three beans: Count ry, Regi on, andCi ty.
Figure 3-5. The Country, Region, and City beans

When accessing a bean property, you can use PropertyUti | s. get Property( ) inlieu of the methodsintroduced in the
previous four recipes. The get Property( ) method parses the supplied property name, splitting the name as the period
character. Once this property has been split, this utility parses each token and passes the string to the appropriate
method—get Si npl eProperty(), get Nest edProperty( ), get!ndexedProperty( ), Or get MappedProperty( ).

3.8.4. See Also

Bean properties may also be retrieved using a simple expression language, such as Expression Language (EL) or Java
Expression Language (JEXL). For more information about retrieving bean properties using an expression language, see
Recipe 12.1.

Bean properties may also be retrieved using an X Path expression. For more information, see Recipe 12.1.
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3.9. Determining the Type of a Bean Property

3.9.1. Problem
Y ou heed to determine the type of a bean property.

3.9.2. Solution

UsePropertyltils. get PropertyType( ) todeterminethe type of abean property. This utility will return ad ass object
that represents the return type of the property's getter method. The following example uses this method to obtain the return
type for the aut hor property on the Book bean:

i nport org. apache. conmons. beanutils. PropertyUils

Book book = new Book( );

Class type = PropertyUtils. getPropertyType( book, "author" );
System out. println( "book.author type: " + type.getNane( ) );

This example retrieves and displays the type of the aut hor property on Book, which happensto be a Per son object. The
type of the property is returned and printed to the console:

book. aut hor type: org.test.Person

3.9.3. Discussion

PropertyUtils. get PropertyType() alsowarksfor acomplex bean property. Passing a nested, indexed, or mapped bean
property to this utility will return the type of the last property specified. The following code retrieves the type of a nested,
indexed property—chapt er s[ 0] . nane:

i mport org.apache. conmons. beanutils. PropertyUils;
Chapter chapter = new Chapter( );
chapt er. set Nanme( "Chapter 3 BeanUtils" );
chapt er. setLengt h( new | nt eger (40) );
Li st chapters = new ArrayList( );
chapt ers. add( chapter );
Book book = new Book( );
book. set Nane( " Common Java Cookbook" );
book. set Aut hor ( " Dude" );
book. set Chapters( chapters );
String property = "chapters[O0].nanme";
Cl ass propertyType = PropertyUtil s. get PropertyType(book, property);
Systemout.println( property + " type: " + propertyType.getNanme( ) );

This code retrieves the type of the name property from an instance of the chapt er retrieved as an indexed property, and it
prints the following output:

chapters[0] . nane type: java.lang.String

PropertyUtil s contains another method to retrieve aPropertyDescri ptor-- PropertyUtils. get PropertyDescri ptor(
) . This method takes a reference to any bean property, simple or complex, and returns an object describing the type of a
property and providing accessto the read and write methods of a property. The following code excerpt obtains the
PropertyDescri pt or Of anested, indexed property—chapt er s[ 0] . nane:
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String property = "chapters[0].nanme";
PropertyDescri ptor descriptor =
PropertyUils. get PropertyDescri ptor(book, property);
Cl ass propertyType = descriptor.getPropertyType( );
Met hod writeMethod = descriptor.getWiteMethod( );
Met hod readMet hod = descri ptor. get ReadMet hod( );

3.10. Comparing Beans

3.10.1. Problem

Y ou need to sort or compare beans by a bean property.

3.10.2. Solution

Use BeanConmpar at or t0 compare two beans using a bean property, which can be simple, nested, indexed, or mapped.
BeanConpar at or obtains the value of the same bean property from two objects and, by default, compares the properties
with a Conpar abl eConpar at or . The following example sorts alist of Count ry objects using aBeanConpar at or and the
default Conpar abl eConpar at or :

i mport java.util.*;
i mport org.apache. conmons. beanuti | s. BeanConpar at or ;
Country countryl = new Country( );
countryl. set Nanme( "India" );
Country country2 = new Country( );
country2. set Nane( " Paki stan" );
Country country3 = new Country( );
count ry3. set Nane( " Af ghani stan" );
/Il Create a List of Country objects
Country[] countryArray = new Country[] { countryl, country2, country3 };
Li st countryList = Arrays.asList( countryArray );
/] Sort countries by nane
Conpar at or nanmeConpare = new BeanConparator( "nane" );
Col |l ections.sort( countryList, nameConpare );
Systemout.println( "Sorted Countries:" );
Iterator countrylterator = countryList.iterator( );
whil e( countrylterator.hasNext( ) ) {
Country country = (Country) countrylterator.next( );
Systemout.println( "\tCountry: " + country.getNane( ) );

This code creates three Count ry objects with different names, places the count ry objectsinto alist, and sorts thislist with
aBeanConpar at or configured to compare by the bean property nane. This code executes and prints the sorted list of
countries:

Sorted Countri es:
Country: Afghani stan
Country: India
Country: Paki stan

3.10.3. Discussion
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The previous example demonstrated the default behavior of BeanConpar at or ; when aBeanConmpar at or iS constructed with
only one parameter, it uses a Conpar abl eConpar at or to compare the values of the propertiesit retrieves. Y ou can also
construct a BeanConpar at or With an instance of Conpar at or ; in this case, BeanConpar at or decorates another Conpar at or ,
retrieving the values of a property and passing these values on to an instance of Conpar at or . The following example
demonstrates the use of BeanConpar at or With a custom Conpar at or implementation. This example involves two objects
shown in Figure 3-6: El ect ri cVehi cl e and Engi ne.

Figure 3-6. Objectsinvolved in a sorting example

An application needs to sort El ect ri cVehi cl e objects by efficiency, and, in this contrived example, efficiency is defined
as the number of miles per gallon times the percentage of electric operation; an 80% electric hybrid vehicleis more
efficient than a 25% electric hybrid vehicle with the same mileage because of reduced emissions. The code fragments
shown in Example 3-5 sort a collection of beans by wrapping a custom Conpar at or with aBeanConpar at or .

Example 3-5. Decor ating a Comparator with a BeanCompar ator

i mport java.util.?*;
i nport org.apache. conmons. beanuti | s. BeanConpar at or ;
/1l Create Engines
Engi ne engi nel = new Engi ne( );
engi nel.setM |l esGl | on( new | nteger(60) );
engi nel. set Percent El ectric( new I nteger(50) );
Engi ne engi ne2 = new Engi ne( );
engi ne2.setM |l esGl | on( new | nt eger (90) );
engi ne2. set Percent El ectric( new I nteger(50) );
Engi ne engi ne3 = new Engi ne( );
engi ne3. set M| es@l | on( new | nt eger (65) );
engi ne3. set Percent El ectric( new I nteger(45) );
/1 Create Vehicles
El ectricVehicle vehiclel = new El ectricVehicle( );
vehi cl el. set Make( "Toy Yoda" );
vehi cl el. set Mbdel ( "El ectro" );
vehi cl el. set Year ( 2005 );
vehi cl el. set Engi ne( engi nel );
El ectri cVehicle vehicle2 = new El ectricVehicle( );
vehi cl e2. set Make( "F ord" );
vehi cl e2. set Mbdel ( " Phot on" )
vehi cl e2. set Year ( 2004 );
vehi cl e2. set Engi ne( engi ne2 );
El ectricVehicl e vehicle3 = new El ectricVehicle( );
vehi cl e3. set Make( "Ford" );
vehi cl e3. set Mbdel ( "El ectric Pinto" )
vehi cl e3. set Year ( 2005 );
vehi cl e3. set Engi ne( engi ne3 );
/1 Create List of Vehicles
Li st vehicles = new ArrayList( );
vehi cl e. add( vehiclel );
vehi cl e. add( vehicle2 );
vehi cl e. add( vehicle3 );
/| Define Engine Conparison Logic in an Anonynmous inner class
[ which inplenments the Conparator interface
Conmpar at or engi neConpare = new Conparator( ) {
public int conpare(Object ol, Object 02) {
Engi ne engi nel = (Engi ne) o1l;
Engi ne engi ne2 = (Engi ne) o02;
i nt engi nelTenp = enginel.getMlesGllon( ).intValue( ) *
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engi nel. get PercentEl ectric( ).intValue( );
i nt engi ne2Tenp = engi ne2.getMlesGllon( ).intValue( ) *
engi ne2. get PercentEl ectric( ).intValue( );
I nt eger engi nelFactor = new I nteger( enginelTenp );
I nt eger engi ne2Factor = new I nteger( engi ne2Tenp );
return engi nelFact or. conpareTo( engi ne2Factor );
}
}
Conmpar at or vehi cl eConpare = new BeanConpar at or ( "engi ne", engi neConpare );
Col I ections.sort( vehicles, vehicleConpare );
/1l Print Sorted Results
Systemout.println( "Vehicles Sorted by Efficiency:" );
Iterator vehiclelter = vehicles.iterator( );
whil e( vehiclelter.hasNext( ) ) {
El ectricVehicle vehicle = (ElectricVehicle) vehiclelter.next( );
Systemout.println( "\tVehicle: " + vehicle.getMdel( ) + ", " +
vehicle.getEngine( ).getMlesGllon( ) + " MPG " +
vehi cl e. get Engi ne( ).getPercentElectric( ) + "%Electric" );

engi neConpar e contains the logic used to sort vehicles by efficiency, and BeanConpar at or suppliesthe engi ne properties
to this Conpar at or implementation. This previous example creates three vehicles and sorts the vehiclesin order of
efficiency; the following results are printed:

Vehi cl es Sorted by Efficiency:
Vehi cl e: Photon, 90 MPG 50% El ectric
Vehicle: Electro, 60 MPG 50% El ectric
Vehicle: Electric Pinto, 65 MPG 45% El ectric

3.10.4. See Also

Chapter 4 provides examples of various Conpar at or implementations, which can be used to decorate other comparators.
One Conpar at or in particular isimportant if you plan to sort beans on a bean property, which could be nul | . If abean
property could be nul I, make sure to pass aNul | Conpar at or t0 BeanConpar at or ; Otherwise, Conpar abl eConpar at or Will
throw aNul | Poi nt er Except i on if aproperty valueisnul | . Recipe 4.5 discusses techniques for decorating a Conpar at or
with Nul | Conpar at or .

Recipe 3.15 discusses aBeanPr edi cat e object that can be used to validate beans. The BeanPr edi cat e is similar to the
BeanConpar at or asit decorates another instance of Predi cat e, providing access to a bean property.

3.11. Copying Bean Properties

3.11.1. Problem

Y ou have two instances of a bean, and you need to copy the properties of one bean to another instance of the same class.

3.11.2. Solution

UsePropertyUtils. copyProperties() tocopy the properties from one bean to ancther. The first parameter is the
destination bean, and the second parameter is the bean to copy properties from:

62



JavaBeans

i mport org. apache. conmons. beanutils. PropertyUtils;
Book book = new Book( );

book. set Nane( "Prel ude to Foundation" );

book. set Aut hor Name( " Asi mov" );

Book desti nati onBook = new Book( );

PropertyUils. copyProperties( destinati onBook, book );

After executing this code, dest i nat i onBook. get Name() should return "Prelude to Foundation," and
dest i nat i onBook. get Aut hor Nane( ) should return "Asimov"; the name and aut hor Nane properties of book were both
copied to dest i nat i onBook.

3.11.3. Discussion

PropertyUtils. copyProperties( ) retrievesthe valuesof all properties from a source instance of abean, assigning the
retrieved values to a matching property on a destination instance. If the Book bean in the previous example had an aut hor
property of type Aut hor , copyProperti es( ) would have assigned the same reference object to the dest i nat i onBook. In
other words, copyProperties( ) doesnot clone the values of the bean properties. The following example demonstrates
this explicitly:

Aut hor aut hor = new Aut hor( );

aut hor . set Nane( "Zi nsser" );

Book book = new Book( );

book. set Name( "On Witing Well" );

book. set Aut hor ( aut hor );

Book desti nati onBook = new Book( );

PropertyUtils. copyProperties( destinati onBook, book );

/1 At this point book and destinati onBook have the sane author object
i f( book.getAuthor( ) == destinationBook.getAuthor( ) ) {
systemout. println( "Author objects identical" );

}

The aut hor properties of these two objects are now identical references to the same instance of the Aut hor class.
copyProperties( ) doesnot clone the values of bean properties.

copyProperties( ) canalsocopy the contents of amap to abean if the keys of amap correspond to names of simple bean
properties on the destination bean:

Map mapProps = new HashMap( );

mapProps. put ( "nane", "The Art of Computer Progranmm ng" );
mapProps. put ( "author", "Knuth" );

Book desti nati onBook = new Book( );

PropertyUils. copyProperties( destinati onBook, mapProps );

3.11.4. See Also
If you need to clone a bean, take alook at Recipe 3.12

3.12. Cloning a Bean

3.12.1. Problem
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Y ou need to clone a bean.

3.12.2. Solution

UseBeanlti | s. cl oneBean() . Thismethod creates a new instance of a bean with the default constructor, and it copies
every property to the new bean instance. The following instance creates a cloned instance of aBook object:

i mport org.apache. conmons. beanutils. BeanUtil s;
Book bookl = new Book( );

bookl. set Nane( "Count of Mnte Cristo" );

Book book2 = (Book) BeanlUtils.cl oneBean( bookl );

3.12.3. Discussion

cl oneBean( ) instantiates a new instance of the bean to be cloned and callsBeanUt i | s. copyProperties( ) totransfer al
readable bean properties to the newly instantiated bean. The following code demonstrates the stepsthat ¢l oneBean( ) is
taking to clone an instance of a bean:

Book bookl = new Book( );

book1l. set Nane( "Practical C Programm ng" );

Book book2 = bookl.getd ass( ).new nstance( );
PropertyUtils. copyProperti es( book2, bookl );

3.13. Setting a Bean Property

3.13.1. Problem
Y ou need to set asimple, indexed, nested, or mapped bean property by name.

3.13.2. Solution

UsePropertyltils. set Property() toset any bean property: ssmple, nested, indexed, or mapped. Pass the bean object to
be modified, the name of the property, and the valueto set Property( ) ; this method will call the appropriate setter
method on the supplied object. The following example demonstrates the use of this method to set two properties on a Book
bean:

i mport org.apache. conmons. beanutils. Propertyltils;

Person personl = new Person( );

personl. set Nane( "Bl ah" );

Book bookl = new Book( );

book1l. set Nane( "Bl ah" );

book1l. set Aut hor( "Bl ah" );

PropertyUtils. set Property( bookl, "nane", "Sone Apache Book" );
PropertyUils. set Property( bookl, "author", new Person( ) );
PropertyUils. set Property( bookl, "author.name", "Ken Coar" );

This code created an instance of the Book bean and the Per son bean, and PropertyUti | s. set Property( ) Setbotha
simple and a nested bean property.
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3.13.3. Discussion

In addition to simple and nested bean properties, this utility can populate indexed and mapped properties. The following
example demonstrates the setting of mapped and indexed bean properties on a Book object:

Book bookl = new Book( );
book1l. get Chapters( ).add( new Chapter( ) );
book1. get Chapters( ).add( new Chapter( ) );
PropertyUils. set Property( bookl, "nanme", "Apache: The Definitive CGuide" );
PropertyUils. set Property( bookl, "author", new Person( ) );
PropertyUils. set Property( bookl, "author.name", "Laurie" );
PropertyUils. set Property( bookl, "chapters[O].nanme", "Introduction" );
Apartnent apartnent = new Apartnent( );
apart nent . get Roons( ). put( "livingRoonm', new Roon( ) );
PropertyUtils. setProperty( apartnent, "roomnms(livingRoon .| ength"

new | nteger(12) );

Assume that the Book bean is associated with a series of chapt er objects each of which have a name property. The Book
bean has achapt er s property, which isalist. The name of the first chapter is set by referencing the chapt er s[ 0] . name
property.

3.14. Testing Property Access

3.14.1. Problem
Y ou need to test abean property to seeif it can be read from or written to.

3.14.2. Solution

UsePropertyUtils.isReadabl e() andPropertyUtils.isWitable( ) toseeif abean property isreadable or writable.
The following code tests the nane property of the Book bean to seeif it is readable and writable:

i nport org.apache. conmons. beanutils. PropertyUtils;

/'l Create a Book denpbnstrating the getter and setter for "nanme"
Book bookl = new Book( );

bookl. set Nane( "Bl ah" );

String nane = bookl. get Name( );

/[l Can we read and wite "nane"

bool ean naneReadabl e = PropertyUils.i sReadabl e( book, "nane" );
bool ean naneWitable = PropertyUils.isWitable( book, "nane" );
Systemout.println( "lIs name readabl e? " + naneReadabl e );
Systemout.printin( "Is nane witable? " + naneWitable );

The nane property is both readable and writable, so the naneReadabl e and nanew i t abl e variables will both be true. The
output of this exampleis asfollows:

I s name readabl e? true
Is nane witable? true

3.14.3. Discussion
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In addition to working with simple properties, i sReadabl e() andi switabl e( ) alsowork on nested, indexed, and
mapped properties. The following example demonstrates the use of these methods to check access to the indexed,
guadrupl e-nested, mapped bean property | engt h:

Book bookl = new Book( );
book1. get Chapters( ).add( new Chapter( ) );
bool ean i sReadabl e =
PropertyUtils.isReadabl e( book,
"chapt ers[ 0] . aut hor. apart nment . roons(!ivi ngRoon) .| ength");
bool ean i sWitable =
PropertyUils.isWitable( book,
"chapt ers[ 0] . aut hor . apart nment . roons(!ivi ngRoon) .| ength");

PropertyUtils.isReadabl e( ) returnstrueif a specified bean property can be obtained via a public getter method, and
PropertyUtils.isWitable( ) returnstrueif aspecified bean property corresponds to a public setter method. Thisisan
overly complex example, but it demonstrates the versatility of PropertyUtils. i sReadabl e( ) and of
PropertyUils.isWitable( ).

3.15. Validating Beans with Predicates

3.15.1. Problem

Y ou need to test the state of a bean, testing for the presence or absence of simple and nested bean properties.

3.15.2. Solution

Use aBeanPr edi cat e from Commons BeanUtils. A BeanPr edi cat e iS an implementation of the Pr edi cat e interface
defined in Commons Collections. As described in Chapter 4, aPr edi cat e'Seval uat e() method takes an object and
returns abool ean; BeanPr edi cat e decorates another Pr edi cat e, allowing that Predi cat e to evaluate a bean property:
simple, nested, indexed, or mapped. The following code demonstrates the use of BeanPr edi cat e to validate the condition
of abean:

i mport org.apache. conmons. beanutils. *;
i nport org.apache. conmons. col | ecti ons. *;
/'l A Predicate that returns true if the "nanme" property is not null

Predi cate teamNot Nul | = new BeanPredi cate( "name", new NotNul |l Predicate( ) )
/1 A Predicate that returns true if the "coach. firstNane" property
[l is "Tont

Predi cat e coachFirst Name = new BeanPredi cate( "coach. firstNanme",
new Equal sPredi cate("Tonm') );
[l Tie two Predicates together into an AndPredi cate
Predi cate val i dateTeam = new Al | Predi cate( predicateArray );
/] Create Team Cbj ects
Team fish = new Tean( "Swordfish", new Coach( "Tont, "O Connell") );
Team hens = new Tean( "Hens", new Coach( "Bob", "McGarry") );
bool ean fishValid = validateTeam eval uate( fish );
bool ean henValid = vali dat eTeam eval uat e( hens );
Systemout.println( "Is Swordfish teamvalid? " + fishvalid );
Systemout.printin( "Is Hens teamvalid? " + hensValid );

Assume that the two Teamobjects contain two properties. nane and coach. The coach property on Teamis aCoach object
with two properties: fi r st Name and | ast Narme. The first BeanPr edi cat e, t eamrNot Nul | , USES aNot Nul | Pr edi cat e tO test
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the simple property narme. The second BeanPr edi cat e USES an Equal Pr edi cat e t0 test the nested property
coach. first Nane. In the previous example, aTeamobject isonly valid if it has a name, and the first name of the coach is
"Tom." Two teams are created and the following output is printed:

s Swordfish team valid? true
Is Hens teamvalid? fal se

3.15.3. Discussion

A BeanPr edi cat e obtains the value of the specified bean property using PropertyUti | s and passes the resulting property
value to the Pr edi cat e it was constructed with; BeanPr edi cat e decorates another pr edi cat e. The following example
demonstrates the use of Beanpr edi cat e, Wrapping an Equal Pr edi cat e, | nst anceof Predi cat e, and a composite

AnyPr edi cat e:

i nport org.apache. cormons. col | ecti ons. Predi cat e;
i mport org. apache. conmons. beanuti | s. BeanPr edi cat e;
i mport org.apache. commons. col | ecti ons. funct ors. AnyPr edi cat e;
i mport org.apache. conmons. col | ecti ons. funct ors. Equal Pr edi cat e;
i mport org. apache. conmons. col | ecti ons. funct ors. | nst anceof Predi cat e;
i nport org. apache. conmons. col | ecti ons. functors. O Predi cat e;
/1l A predicate to validate the value of the age property
Predi cate exanpl el = new BeanPredi cate( "age"
new Equal Predi cate( new Integer( 10 ) );
/! A predicate to validate the type of the title property
Predi cat e exanpl e2 = new BeanPredi cate( "book[4].title",
new | nst anceof Predi cate( String.class ) );
/1 A conposite predicate definition
Predi cate equal A = new Equal sPredi cate("A");
Predi cate equal B = new Equal sPredi cate("B");
Predi cate equal C = new Equal sPredicate("C");
Predi cate either ABC =
new AnyPredi cate( new Predicate[] { equal A, equal B, equalC} );
/1l A predicate to validate the type of the title property
Predi cat e exanpl e3 = new BeanPredi cate( "node", eitherABC );

Predicate exanpl el tests the age property of abean, passing the property value to an Equal Pr edi cat e, which returns true
if ageis 10. Predicate exanpl e2 teststhe property tit I e from the fifth element in the book property; if the book's title
property value is of type st ri ng, exanpl e2 returns true. Predicate exanpl e3 tests the value of the node property of a bean,
it evaluatesto trueif mode equals"A," "B," or "C." These three examples demonstrate that a Beanpr edi cat e isasimple
decorator, which alows one to apply any Pr edi cat e to a bean property.

3.15.4. See Also

Chapter 4 contains more recipes focused on using Pr edi cat e implementations to perform complex validation and to
create intelligent, self-validating collections. This recipe introduces two simple predicates; Equal Pr edi cat e and

Not Nul | Pr edi cat e are discussed in Recipe 4.7. For more information about using predicates, see Chapter 4 and the
Commons Collections project site at http://commons.apache.org/collections.

3.16. Creating a Map of Bean Properties
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3.16.1. Problem

Y ou heed to create a vap that contains every property in abean.

3.16.2. Solution

UsePropertyUtils. describe() to generate amap containing al of the readable bean properties from a bean instance.
Supply an instance of a bean and this method will return a vap containing all readable bean properties. The code shown
here demonstrates the use of PropertyUti | s. describe( ) to describe aPer son bean:

i mport java.util.*;

i mport org.apache. conmons. beanutils. Propertyltils;

/] Create a Person and a Book bean instance

Person person = new Person( );

per son. set Nanme( " Sone Dude" );

Book book = new Book( );

book. set Nane( "Sone Silly Conputer Book" );

book. set Aut hor ( person );

/1 Describe both beans with a Map

Map bookMap = PropertyUtils. describe( book );

Map aut horMap = PropertyUtils. descri be( bookMap. get ("book") );
Systemout. println( "Book Nane: " + bookMap.get( "nanme" ) );
System out. println( "Author Name: " + authorMp.get( "name" ) );

3.16.3. Discussion

The previous example involves a Book bean with anane and aut hor property; the aut hor property isaPer son bean with
one property: name. The two maps, bookMap and aut hor Map, contain keys for every defined bean property, and two of
those properties are printed out:

Book Nane: Sonme Silly Conputer Book
Aut hor Nane: Some Dude

The map returned from PropertyUti | s. descri be( ) iSaHashMap that contains every property from the bean to be
described. Internally, PropertyUtils. describe() USESPropertyUtils. get PropertyDescriptors( ) toobtainthelist of
properties to put into this map.

3.16.4. See Also

Recipe 3.17 demonstrates the use of the Beanvap to wrap a bean and expose a bean's properties via the map interface.

3.17. Wrapping a Bean with a Map

3.17.1. Problem
Y ou need to expose a bean's properties as a Map, and operate on the bean properties as if they were entriesin amap.

3.17.2. Solution
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Wrap any bean in aBeanhap . This Map implementation uses introspection to provide access to bean properties asif they
were key/value pairsin amap. This code wraps a Per son bean with BeanMap, iterating through every key and accessing
bean propertieswith get ( ) :

i mport java.util.?*;
i nport org. apache. conmons. col | ecti ons. BeanMap
Person person = new Person( );
person. set Name( "Jim' );
per son. set Age( new I nteger( 28 ) );
per son. set Cccupati on( "Devel oper" );
Map beanMap = new BeanMap( person );
Set keys = beanMap. keySet ( ) ;
Iterator keylterator = keys.iterator( );
whil e( keylterator.hasNext( ) ) {
String propertyName = (String) keylterator.next( );
Systemout.println( "Property: " + propertyNane +
", Value: " + beanMap.get( propertyNane ) +
", Type: " + beanMap. get Type( propertyName ).
toString( ) );
}

The per son bean has the following properties: age, narme, and occupat i on; an instance of this bean is created and passed
to the constructor of BeanMap. The following output is created by iterating over the key set of beanMap:

Property: Age, Value: 28, Type: java.lang.String
Property: Nane, Value: Jim Type: java.lang.|nteger
Property: Cccupation, Value: Devel oper, Type: java.lang. String

3.17.3. Discussion

The previous example demonstrates the use of PropertyUti | s. descri be( ) to create aMap containing bean properties.
BeanMap Not only exposes bean properties with a Map interface, it wraps a bean instance, allowing you to alter the contents
of the underlying bean viaput () . In addition to implementing the mvap interface, BeanMap provides a number of additional
methods for obtaining et hod objects and the types of bean properties. Table 3-1 describes a few of these methods.

Table 3-1. Methods provided by BeanM ap

Method Description

clear( ) Constructs a new instance of abean using the
no-argument constructor of the class that corresponds
to get Bean( ). getd ass()

clone( ) If possible, creates another instance of Beanvap,
wrapping a copy of the wrapped bean

get Bean( ) Returns the bean wrapped by this BeanMap

set Bean( Obj ect bean) Causes an instance of BeanMap to wrap the supplied
bean

get Type(String name) Retrieves the type of the specified bean property

69

www . dbooks . org


https://www.dbooks.org/

JavaBeans

Method Description

get ReadMet hod( Stri ng name) Retrieves a Met hod object for the read method (or

getter) of the specified property

get WiteMethod(String nane) Retrieves a Met hod object for the write method (or

setter) of the specified property

Example 3-6 demonstrates the use of the methods listed above to manipulate and alter properties of a Per son bean.

Remember, when you alter a BeanMap, you are modifying the underlying bean.

Example 3-6. BeanM ap methods getBean( ), setBean( ), getType( ), getReadM ethod( ), and getWriteM ethod( )

package com di scursive. j ccook. col | ecti ons;
i mport java.l ang.refl ect. Met hod;
i nport org. apache. conmons. col | ecti ons. BeanMap;
public class BeanMapExanpl e {
public static void main(String[] args) throws Exception {
BeanMapExanpl e exanpl e = new BeanMapExanpl e( ) ;
exanple.start( );
}
public void start( ) throws Exception {
/] Create a Person bean
Person person = new Person( );
per son. set Name( " Todd" );
per son. set Age( new I nteger( 45 ) );
per son. set Cccupati on( "Record Col |l ector" );
/1l Wap person with a Map
BeanMap map = new BeanMap( person );
[/l Set the age to 24 using a Method fromthis map
Met hod net hod = map. get WiteMet hod( "age" );
nmet hod. i nvoke( person, new I nteger(24) );
/[l Set the nane to "John" using map. put
map. put ( "nanme", "John" );
/] Create a Person bean
Person person2 = new Person( );
person2. set Nane( "G ndy" );
person2. set Age( new Integer( 39 ) );
per son2. set Cccupati on( "Transcriptionist" );
/1 Make t he BeanMap operate on anot her bean
map. set Bean( person2 );
/1l Get the type of the Age property
G ass type = map. get Type( "age" );

3.17.4. See Also

BeanMap provides a convenient shortcut for accessing and manipulating beans, providing the same abilities that are
provided by PropertyUti | s. For more information about accessing and manipulating bean properties with

PropertyUtils, see Recipe 3.8 and Recipe 3.13.
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3.18. Creating a Dynamic Bean

3.18.1. Problem
Y ou need to be able to create a bean dynamically at runtime.

3.18.2. Solution

Use aDynaBean. Y 0OU can create a DynaBean With an arbitrary set of properties at runtime, and the resulting DynaBean
object will function properly with all Commons BeanUTtils utilities, such asPropertyuti | s. The following example
demonstrates the use of aBasi cDynaBean to model a politician:

i mport java.util.*;
i mport org.apache. conmons. beanutils. *;
DynaProperty[] beanProperties = new DynaProperty[]{
new DynaProperty("name", String.class),
new DynaProperty("party", Party.class),
new DynaProperty("votes", Long.class)
1
Basi cDynaCl ass politicianC ass =
new Basi cDynaCl ass("politician", BasicDynaBean.class, props);
DynaBean politician = politicianC ass. new nstance( );
[/l Set the properties via DynaBean
politician.set( "nanme", "Tony Blair" );
politician.set( "party", Party.LABOUR );
politician.set( "votes", new Long( 50000000 ) );
/] Set the properties with PropertyUtils
PropertyUils.setProperty( politician, "name", "John Mjor" );
PropertyUils. setProperty( politician, "party", Party. TORY );
PropertyUils. setProperty( politician, "votes", new Long( 50000000 ) );

In this code, the properties of the pol i ti ci an bean are set using two different methods. The first method is to manipulate
properties viathe DynaBean interface, and the second method involvesusing PropertyUtil s. set Property( ). Both
regions of code accomplish the same goal, and PropertyUti | s wasincluded to emphasize the fact that most utilitiesin
BeanUtils will understand how to work with DynaBean implementations.

3.18.3. Discussion

DynaBean objects come in handy when your system uses beans to represent a data model. Since abean isjust a collection
of properties, you can avoid having to maintain a bean class by automatically generating a bean from a description of the
objects and properties; for example, acomplex data model could be described in an XML document, and a utility would
parse such a document and create a number of Dynad ass objects at runtime.

A DynaBean contains the methods listed in Table 3-2. There are methods to get and set indexed and mapped properties,
and two operations—r emove() and cont ai ns( ) —allow you to manipulate the contents of amap property.

Table 3-2. Methods available on a DynaBean

M ethod Description

get (String nane) Retrieves a simple bean property
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Method Description

get(String name, int i) Retrieves an indexed been property
get(String name, String key) Retrieves a mapped bean property

set (String name, Qbject val ue) Sets a simple bean property

set(String name, int i, Qoject value) Sets an indexed bean property

set(String name, String key, Object val ue) Sets a mapped bean property

remove(String nanme, String key) Removes a key from a mapped bean property
contains(String nanme, String key) Tests amap property for the presence of akey

3.18.4. See Also

Chapter 6 combines the power of Commons Digester and Commons BeanUtils to create a utility that reads in bean
definitions from an XML document. A data model is described using an XML document, and it is realized into a set of
Dynad ass objects.

Chapter 12 discusses the power of Commons BeanUtils asit relates to working with a database. A Resul t Set Dynad ass
enables you to wrap a JDBC Resul t Set .

3.19. Getting and Setting Properties as Strings

3.19.1. Problem

Y ou heed to persist abean to atext file, or populate abean's propertiesfrom astri ng.

3.19.2. Solution

UseBeanUti | s to get and set bean properties with strings. This utility contains many of the same functions as
PropertyUtils with one maor exception; instead of returning the aj ect value of the property, Beanuti | s returns and
expects a string representation of avalue. The following code uses Beanut i | s to populate a bean that is dependent on user
input:

i mport java.util.?*;

i nport org.apache. cormons. beanutils. *;

Person person = new Person( );

person. set Age( new Integer( 45 ) );

per son. set Nane( " Donal d" );

per son. set Cccupati on( "Sal esman" );

/] Cet the Age as a String
String ageString = BeanUtils. getProperty( person, "age" );
/] Set the Age froma String
BeanUtil s. set Property( person, "age", "50" );
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3.19.3. Discussion

BeanUti | s come in handy when abean is populated from a user-supplied input like standard input or the parameters of an
HTTP request. In fact, BeanUt i | s started as the mechanism used to populate a Struts Act i onFor mfrom the contents of an
HTTP request. When the Struts Act i onSer vl et receives arequest that is mapped to an Act i on, the Acti onServi et callsa
method in Request Ut i | s, which examines the request and sets any properties on the relevant Act i onFor m Because the
inner workings of Struts are outside the scope of this book, Example 3-7 takesa st ri ng input from Syst em i n and setsthe
age property of Per son.

Example 3-7. Using BeanUtilsto populate a bean from user input

i mport java.io.*;
public class ReadAge {
public static void main (String[] args) throw Exception {
/1l Pronpt for an Age
System out. print("Enter Age: ");
/1 open up standard i nput
Buf f eredReader br =
new Buf f er edReader (new I nput St r eanReader (Systemin));
String ageString = null
ageString = br.readLine( );
[/l Set the Integer property with a String
Person person = new Person( );
BeanUtil s. set Property( person, "age", ageString );

When Beanlt i | s setsthe age property, it uses a set of registered Convert er instances that are available to trandate
between a st ri ng and an bj ect . Behind the scenes, Beanut i | s used the | nt eger Convert er classto convert the
user-supplied stri ng toan | nt eger object. For afull list of converters, read the documentation for the

or g. apache. conmons. beanuti | s. converters package

3.19.4. See Also
The BeanUtils Javadoc is available at http://commons.apache.org/beanutils/api/index.html.
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Chapter 4. Functors

4.1. Introduction

The American Heritage Dictionary definesaf unct or as"one that performs an operation or afunction,” and, in the context
of programming, afunctor is an object that encapsulates "functional logic"'—a functional object. So with a definition as
abstract as "something that does stuff," you won't find alot of satisfying, concise explanations of what a functor can do; in
the abstract, anything that performs an operation or function could be considered a functor, and the process of drawing
divisions between what should and should not be implemented with functors becomes a matter of personal preference. I'm
not going to attempt to give awell-polished, textbook definition of afunctor; this chapter simply demonstrates the set of
basic functors from Commons Collections. Functors are less of an impressive new technology and are more of an
approach to programming. Even if you are unfamiliar with the term,