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“I sure wish I had this book ten years ago. Some might think that I don’t need
any Java books, but I 'need this one.”

—James Gosling, fellow and vice president, Sun Microsystems, Inc., and
inventor of the Java programming language

“An excellent book, crammed with good advice on using the Java program-
ming language and object-oriented programming in general.”

—Gilad Bracha, distinguished engineer, Cadence Design Systems,
and coauthor of The Java™ Language Specification,
Third Edition (Addison-Wesley, 2005)

“10/10—anyone aspiring to write good Java code that others will appreciate
reading and maintaining should be required to own a copy of this book. This
is one of those rare books where the information won’t become obsolete with
subsequent releases of the JDK library.”

—Peter Tran, bartender, JavaRanch.com

“The best Java book yet written.... Really great; very readable and eminently
useful. I can’t say enough good things about this book. At JavaOne 2001,
James Gosling said, ‘Go buy this book!” I'm glad I did, and I couldn’t agree
more.”

—Keith Edwards, senior member of research staff,
Computer Science Lab at the Palo Alto Research Center (PARC),
and author of Core JINI (Prentice Hall, 2000)

“This is a truly excellent book done by the guy who designed several of the
better recent Java platform APIs (including the Collections API).”

—James Clark, technical lead of the XML Working Group
during the creation of the XML 1.0 Recommendation;
editor of the XPath and XSLT Recommendations



“Great content. Analogous to Scott Meyers’s classic Effective C++. If you know
the basics of Java, this has to be your next book.”

—Gary K. Evans, OO mentor and consultant, Evanetics, Inc.

“In my estimation, no more than one good programming book appears per year
(and there are certainly many years that saw none): Knuth’s trilogy, the K&R
White Book, Kernighan and Plauger’s Software Tools... Bloch’s book fits in well
with this august company. Get it.”

—Andrew Binstock, Software Development Times, August 15, 2001

“This is a superb book. It clearly covers many of the language/platform subtleties
and trickery you need to learn to become a real Java master.”

—Victor Wiewiorowski, vice president development and code quality manager,
ValueCommerce Co., Tokyo, Japan

“I like books that under-promise in their titles and over-deliver in their contents.
This book has 57 items of programming advice that are well chosen. Each item
reveals a clear, deep grasp of the language. Each one illustrates in simple, practical
terms the limits of programming on intuition alone, or taking the most direct path
to a solution without fully understanding what the language offers.”

—Michael Ernest, Inkling Research, Inc.

“Every bit of this book is essential for Java designers. Reading this book before
you start delivering products can easily repay its cost thousands of times.”

—Richard Mateosian, IEEE micro, July/August 2002 (vol. 22, no. 4)

“Great how-to resource for the experienced developer.”

—John Zukowski, author of numerous Java books

“I picked this book up two weeks ago and can safely say I learned more about the
Java language in three days of reading than I did in three months of study! An
excellent book and a welcome addition to my Java library.”

—Jane Griscti, I/T advisory specialist
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Foreword

IF a colleague were to say to you, “Spouse of me this night today manufactures the
unusual meal in a home. You will join?” three things would likely cross your mind:
third, that you had been invited to dinner; second, that English was not your col-
league’s first language; and first, a good deal of puzzlement.

If you have ever studied a second language yourself and then tried to use it
outside the classroom, you know that there are three things you must master: how
the language is structured (grammar), how to name things you want to talk about
(vocabulary), and the customary and effective ways to say everyday things
(usage). Too often only the first two are covered in the classroom, and you find
native speakers constantly suppressing their laughter as you try to make yourself
understood.

It is much the same with a programming language. You need to understand the
core language: is it algorithmic, functional, object-oriented? You need to know the
vocabulary: what data structures, operations, and facilities are provided by the
standard libraries? And you need to be familiar with the customary and effective
ways to structure your code. Books about programming languages often cover
only the first two, or discuss usage only spottily. Maybe that’s because the first
two are in some ways easier to write about. Grammar and vocabulary are proper-
ties of the language alone, but usage is characteristic of a community that uses it.

The Java programming language, for example, is object-oriented with single
inheritance and supports an imperative (statement-oriented) coding style within
each method. The libraries address graphic display support, networking, distrib-
uted computing, and security. But how is the language best put to use in practice?

There is another point. Programs, unlike spoken sentences and unlike most
books and magazines, are likely to be changed over time. It’s typically not enough
to produce code that operates effectively and is readily understood by other per-
sons; one must also organize the code so that it is easy to modify. There may be
ten ways to write code for some task 7. Of those ten ways, seven will be awkward,
inefficient, or puzzling. Of the other three, which is most likely to be similar to the
code needed for the task 7" in next year’s software release?



FOREWORD

There are numerous books from which you can learn the grammar of the Java
Programming Language, including The Java™ Programming Language by Amold,
Gosling, and Holmes [Arnold05] or The Java™ Language Specification by Gos-
ling, Joy, yours truly, and Bracha [JLS]. Likewise, there are dozens of books on
the libraries and APIs associated with the Java programming language.

This book addresses your third need: customary and effective usage. Joshua
Bloch has spent years extending, implementing, and using the Java programming
language at Sun Microsystems; he has also read a lot of other people’s code,
including mine. Here he offers good advice, systematically organized, on how to
structure your code so that it works well, so that other people can understand it, so
that future modifications and improvements are less likely to cause headaches—
perhaps, even, so that your programs will be pleasant, elegant, and graceful.

Guy L. Steele Jr.
Burlington, Massachusetts
April 2001
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CHAPTER 1

Introduction

THIS book is designed to help you make the most effective use of the Java™
programming language and its fundamental libraries, java.lang, java.util,
and, to a lesser extent, java.util.concurrent and java.io. The book discusses
other libraries from time to time, but it does not cover graphical user interface
programming, enterprise APIs, or mobile devices.

This book consists of seventy-eight items, each of which conveys one rule.
The rules capture practices generally held to be beneficial by the best and most
experienced programmers. The items are loosely grouped into ten chapters, each
concerning one broad aspect of software design. The book is not intended to be
read from cover to cover: each item stands on its own, more or less. The items are
heavily cross-referenced so you can easily plot your own course through the book.

Many new features were added to the platform in Java 5 (release 1.5). Most of
the items in this book use these features in some way. The following table shows
you where to go for primary coverage of these features:

Feature Chapter or Item

Generics Chapter 5

Enums Items 30-34

Annotations Items 35-37

For-each loop Item 46

Autoboxing Items 40, 49

Varargs Item 42

Static import Item 19
java.util.concurrent Items 68, 69




