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Introduction

I have made this letter longer than usual, only because I have not had the time to make it shorter.
Blaise Pascal

This book covers the topics determined by the exam objectives for the Sun Certified Java
Programmer (SCJP) for Java 5 exam, CX-310-055. Each chapter explores topics in Java programming
specified by a set of exam objectives in a manner that makes the presentation cohesive, concise,
and yet comprehensive.

Who This Book Is For

This book is primarily targeted at the Java programmers and students who want to prepare for the
SCJP certification exam for Java 5, CX-310-055, or the update exam, CX-310-056. Since the book has a
laser-sharp focus on the exam objectives, expert Java programmers who want to pass the exam can
use this book to ensure that they do not overlook any objective. Yet, it is not an exam-cram book. The
chapters and the sections inside each chapter are presented in a logical learning sequence: every
new chapter builds upon knowledge acquired in previous chapters, and there is no hopping from
topic to topic. The concepts and topics, simple and complex, are explained in a concise yet compre-
hensive fashion. This facilitates stepwise learning and prevents confusion. Furthermore, Chapter 1
presents a very basic introduction to computer programming and the Java programming language
for absolute beginners. Hence, this book is also very useful for beginners to get up to speed quickly
even if they are new to Java and computer programming. Even after the exam, you will find yourself
returning to this book as a useful reference for basic Java programming.

In a nutshell, this book can be used by the following audiences:

* Beginners with no prior Java experience can use this book to learn basic Java programming,
pass the SCJP exam, or both.

¢ Advanced Java programmers who want to pass the SCJP exam can use this book to ensure
they don’t miss any exam objectives.

¢ Instructors teaching a first course in Java can use this book as a text book.

How This Book Is Structured

The structure of this book is determined by the following two requirements:

* The book is equally useful for both beginners and experts who want to pass the SCJP exam
for Java 5.

¢ Although it has a laser-sharp focus on the exam objectives, the book is not an exam cram. It
presents the material in a logical learning sequence so that the book can be used for learning
(or teaching) basic Java programming.

e

Xix
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INTRODUCTION

This book has four parts:

Part Topic Chapters/Appendixes
1 Introduction to computer programming and Java 1

2 Basic Java programming 2 through 6

3 Advanced topics in Java programming 7 through 11

4 Appendixes, including a complete practice exam, A,B,C,D,and E

answers to review questions, and Exam Quick Prep

How Each Chapter Is Organized

With the exception of Chapter 1, which covers the basics of computer programming and Java, each
chapter begins with a list of exam objectives on which the chapter is focused. I have somewhat
rearranged the order of the objectives to keep the topics and the subject matter in line with sequen-
tial learning and to avoid hopping from topic to topic.

Each chapter starts with an introduction that establishes the concepts or topics that will be
explored in the chapter. As you read through a chapter, you will find the following features:

Notes: Emphasize important concepts or information.

Cautions: Point out information that may be contrary to your expectations depending upon
your level of experience with Java programming. Both Notes and Cautions are important
from the exam viewpoint.

Summary: This section provides the big picture and reviews the important concepts in the
chapter.

Exam’s-Eye View: This section highlights the important points in the chapter from the per-
spective of the exam: the information that you must comprehend, the things that you should
look out for because they might seem counterintuitive, and the facts that you should memo-
rize for the exam.

Review Questions: This section has a two-pronged purpose: to help you test your knowledge
about the material presented in the chapter, and to help you evaluate your ability to answer
the exam questions based on the exam objectives covered in the chapter. The answers to the
review questions are presented in Appendix C.

A single feature of the SCJP exam that makes it difficult is that it is very code intensive. In order
to succeed in the exam, you must develop stamina for reading and understanding code. To raise
your comfort level with the code, this book offers the following three unique features:

Complete code examples: Most of the code examples in the book are complete, tested, and
runnable programs that you can download and experiment with.

Code for the practice exam: The code for the practice exam questions is also provided for
download so that you can execute and experiment with it.

Codewalk Quicklets: Each chapter offers a “Codewalk Quicklet” section in which you are
encouraged to follow a process-based codewalk, which is a way of looking at the code from
the perspective of a process. A process, by definition, has an input, operation on the input,
and output as a result of the operation. The focus here is not necessarily the complexity of
the code, but rather a way of looking at the code. If you develop this way of looking at the
code, you will be able to answer most of the code-intensive questions on the exam in an effi-
cient and effective manner.

e
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Other special features of the book are the following:
e A complete practice exam (Appendix D) with questions modeled after the real exam and
fully explained answers

e An Exam Quick Prep (Appendix E) that recaps all the important points for the last hour of
preparation before taking the exam

* An appendix (Appendix B) that provides useful information and analysis for programmers
who are considering updating their J2SE 1.4 certification to J2SE 5

This book and the exam are based on Java 2 Standard Edition (J2SE) 5.0, which you can download
from the Sun website, install on your computer, and test the installation as described in Appendix A.
You will be using this environment to try the code examples in this book, and in the practice exam.

Conventions

The following are some of the conventions used in this book:

e Conventions used in referring to methods are as follows:
¢ When a method name ends with (..), it means the method has one or more arguments.

¢ When a method name ends with (), it means the method may or may not have one or
more arguments.

¢ In presenting the syntax, a word in angle brackets (< >) represents a variable part of a con-
struct. You must provide its value when actually using it in your program. The generic
programming explained in Chapter 10 is an exception to this convention, and has its own
meaning for the angle brackets.

Downloading the Code

The SCJP exam is very code intensive. To pass the exam, it's absolutely imperative that you feel
comfortable with the code under time pressure. To help you with that, this book offers complete
runnable programs corresponding to the examples in the book and the questions in the practice
exam. You are recommended to actually execute these programs and experiment with them to find
the answers to the questions that may pop up as you are preparing for the exam.

The following downloads are available:

¢ Source code for the programming examples in the book chapters

* Source code for the programming examples in the practice exam

You can download these items from the Source Code area of the Apress website
(Wwww.apress.com).

About the Exam

With the popularity of Java in the enterprise, SCJP certification is an important credential for a Java
programmer to earn. It is also a prerequisite to the whole spectrum of specialty certifications in Java
available from Sun.

e
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The Java Certification Exams from Sun

The Java platform comes in three flavors: Java 2 Standard Edition (J2SE), Java 2 Enterprise Edition
(J2EE), and Java 2 Micro Edition (J2ME). As shown in Figure 1, the certification paths based on these
platforms include exams for the following certifications: Sun Certified Java Programmer (SCJP), Sun
Certified Java Developer (SCJD), Sun Certified Web Component Developer (SCWCD), Sun Certified
Business Component Developer (SCBCD), Sun Certified Developer for Java Web Services (SCDJWS),
and Sun Certified Mobile Application Developer (SCMAD). The SCJP is the prerequisite for all other
certifications in this list.

J2EE J2ME

Figure 1. Certification paths based on the J2SE, J2EE, and J2ME platforms. SCJP certification is a pre-
requisite for all other certifications shown here.

The SCJP exam is not a prerequisite only for the following two Java certifications:

¢ Sun Certified Java Associate (SCJA)
e Sun Certified Enterprise Architect for J2EE Technology (SCEA)

Preparing for the SCJP Exam

The SCJP for Java 5 certification is the first Java certification on the career path in Java. Achieving
this certification provides evidence that you understand the basic syntax and structure of the Java
programming language and that you can create Java applications using J2SE 5.0 to run on server
and desktop systems.

This exam is for programmers who have experience using the Java programming language. If
you are a beginner, you will learn Java programming while preparing for the exam because this
book is not a mere exam cram. On the other end of the spectrum, even an expert Java programmer
may fail this exam if not prepared for it properly. From the exam point of view, pay special attention
to the following items while preparing for the exam:

e Carefully read the exam objectives at the beginning of each chapter.

e Make sure you understand the Notes and Cautions in each chapter.

 Study the review questions at the end of each chapter.

o Take the practice exam in Appendix D toward the end your exam preparation.

* Review the “Exam’s-Eye View” sections and the Exam Quick Prep in Appendix E during the
last hours of your preparation.

e
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The most important point to remember for this exam is this: it is a code-intensive exam. Make
sure your comfort level with the code is such that if you encounter a code fragment of up to 30 lines,
you can read it and understand it without panic.

Taking the SCJP Exam

The SCJP certification consists of one exam available at authorized Prometric Testing Centers
throughout the world. Following are some important details about the exam:

e Exam ID: CX-310-055

e Prerequisite: None

e Cost: $150 (which may vary by country and if you have discount coupons)

e Number of questions: 72

» Pass score: 59 percent; that is, answer at least 43 questions correctly out of 72

¢ Maximum time allowed: 175 minutes

The question format is multiple choice, including some drag-and-drop questions. In most of
the questions, you are asked to select the correct answer or answers from multiple answer choices
presented for a question. The number of correct answers is given. Pay attention to the Exhibit but-
ton if it appears in a question. You click it to get the required information for the question. Drag and
drop is a special kind of multiple-choice question that requires you to choose the right box from
multiple boxes and drag it to the right spot.

According to many exam takers, there are hardly any questions with true/false answers, a lot of
questions with three (or sometimes two) correct answers, and quite a few questions with radio but-
ton answers. A question with radio button answers means that only one answer is correct. The
questions vary from very easy to very difficult, but mostly difficult.

If you can’t make up your mind about the answer to a question, you can skip it and come back
to it later. That way, you avoid running out of time while there are still some easy questions waiting
for you. Make sure you understand when a compilation error is generated and when an exception is
thrown at runtime. You will encounter both of these choices in the answer options to most of the
questions.

Above all, make sure you feel comfortable reading and understanding code. The code in the
exam will mostly have the code lines numbered. If the numbering starts from 1, it means the entire
code from a source file is there. When the first code line is numbered with a number greater than 1,
that means you are looking at only a part of the code from the source file. In this case, you can
assume that the code you cannot see is correct.

Like other Sun exams, the SCJP exam starts with a survey that asks you questions regarding
your level of knowledge and experience with different topics on Java technology. Please don't get
confused or panic; rest assured that this is not part of the actual exam.

Following are the main steps in the process of taking the exam:

1. You should purchase an exam voucher from your local Sun Education Services Office. You
can also purchase the voucher online by going to http://suned.sun.com/US/certification/
register/index.html.

2. The exams are conducted by Prometric all across the world, and you need to schedule your
exam time and location with them. After you have purchased the exam voucher, contact an
authorized Prometric Testing Center near you. You can get the information from
www. prometric.com.

3. Reach the testing center at least 15 minutes before the test start time, and be prepared to
show two forms of identification, one of which should be a photo ID.

e
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4. After you finish the test, the computer screen will display your result (whether you have
passed or not). You will also receive a printed copy of the detailed results.

5. Within a month or so, you will receive your certificate from Sun in the mail if you passed the

exam.

For current and complete information on the exam, you can visit the Sun exam site:
www. sun.com/training/certification/.
Best wishes for the exam. Go for it!

Contacting the Author

More information about Dr. Paul Sanghera can be found at www.paulsanghera.com. He can be
reached at: paul s sanghera@yahoo.com.

Exam Readiness Checklist: Exam CX-310-055

Exam Objective Chapter Number

1.1 Develop code that declares classes (including abstract and all forms of nested 3,4
classes), interfaces, and enums, and includes the appropriate use of package and
import statements (including static imports).

1.2 Develop code that declares an interface. Develop code that implements
or extends one or more interfaces. Develop code that declares an abstract
class. Develop code that extends an abstract class.

1.3 Develop code that declares, initializes, and uses primitives, arrays, enums, 2
and objects as static, instance, and local variables. Also, use legal identifiers
for variable names.

1.4 Develop code that declares both static and non-static methods, and— 3
if appropriate—use method names that adhere to the JavaBeans naming

standards. Also develop code that declares and uses a variable-length

argument list.

1.5 Given a code example, determine if a method is correctly overriding or 5
overloading another method, and identify legal return values (including
covariant returns), for the method.

1.6 Given a set of classes and superclasses, develop constructors for one or more of 3
the classes. Given a class declaration, determine if a default constructor will be cre-
ated, and if so, determine the behavior of that constructor. Given a nested or
non-nested class listing, write code to instantiate the class.

2.1 Develop code that implements an if or switch statement; and identify legal 6
argument types for these statements.

2.2 Develop code that implements all forms of loops and iterators, including the use

of for, the enhanced for loop (for-each), do, while, labels, break, and continue; and
explain the values taken by loop counter variables during and after loop execution.
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Exam Objective Chapter Number

2.3 Develop code that makes use of assertions, and distinguish appropriate 7
from inappropriate uses of assertions.

2.4 Develop code that makes use of exceptions and exception handling clauses (try,
catch, finally), and declares methods and overriding methods that throw exceptions.

2.5 Recognize the effect of an exception arising at a specified point in a code fragment.
Note that the exception may be a runtime exception, a checked exception, or an error.

2.6 Recognize situations that will result in any of the following being thrown:
ArrayIndexOutOfBoundsException,ClassCastException, IllegalArgumentException,
IllegalStateException, NullPointerException, NumberFormatException,
AssertionError, ExceptionInInitializerError, StackOverflowError, or
NoClassDefFoundError. Understand which of these are thrown by the virtual
machine and recognize situations in which others should be thrown programatically.

3.1 Develop code that uses the primitive wrapper classes (such as Boolean, Character, 9
Double, Integer, etc.), and/or autoboxing & unboxing. Discuss the differences
between the String, StringBuilder, and StringBuffer classes.

3.2 Given a scenario involving navigating file systems, reading from files, or 8
writing to files, develop the correct solution using the following classes

(sometimes in combination), from java.io: BufferedReader,BufferedWriter,

File, FileReader, FileWriter, and PrintWriter.

3.3 Develop code that serializes and/or de-serializes objects using the following APIs
from java.io: DatalnputStream, DataOutputStream, FileInputStream, FileOutput-
Stream, ObjectInputStream, ObjectOutputStream, and Serializable.

3.4 Use standard J2SE APIs in the java.text package to correctly format or 9
parse dates, numbers, and currency values for a specific locale; and, given a sce-
nario, determine the appropriate methods to use if you want to use the default
locale or a specific locale. Describe the purpose and use of the java.util.Locale class.
3.5 Write code that uses standard J2SE APIs in the java.util and java.util.regex pack-
ages to format or parse strings or streams. For strings, write code that uses the
Pattern and Matcher classes and the String.split method. Recognize and use regular
expression patterns for matching (limited to: . (dot), * (star), + (plus), 2, \d, \s, \w;, [],
0). The use of *, +, and ? will be limited to greedy quantifiers, and the parenthesis
operator will only be used as a grouping mechanism, not for capturing content dur-
ing matching. For streams, write code using the Formatter and Scanner classes and
the PrintWriter.format/printf methods. Recognize and use formatting parameters
(limited to: %b, %c, %d, %f, %s) in format strings.

4.1 Write code to define, instantiate, and start new threads using both java.lang. 11
Thread and java.lang.Runnable.

4.2 Recognize the states in which a thread can exist, and identify ways in which a
thread can transition from one state to another.

4.3 Given a scenario, write code that makes appropriate use of object locking to pro-
tect static or instance variables from concurrent access problems.

4.4 Given a scenario, write code that makes appropriate use of wait, notify, or notifyAll.

5.1 Develop code that implements tight encapsulation, loose coupling, 5
and high cohesion in classes, and describe the benefits.

5.2 Given a scenario, develop code that demonstrates the use of polymorphism.
Further, determine when casting will be necessary and recognize compiler vs. run-

time errors related to object reference casting.

continued
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Exam Objective

Chapter Number

5.3 Explain the effect of modifiers on inheritance with respect to constructors,
instance or static variables, and instance or static methods.

5.4 Given a scenario, develop code that declares and/or invokes overridden
or overloaded methods and code that declares and/or invokes superclass,
overridden, or overloaded constructors.

5.5 Develop code that implements “is-a” and/or “has-a” relationships.

6.1 Given a design scenario, determine which collection classes and/or

interfaces should be used to properly implement that design, including the use of
the Comparable interface.

6.2 Distinguish between correct and incorrect overrides of corresponding hashCode
and equals methods, and explain the difference between == and the equals method.
6.3 Write code that uses the generic versions of the Collections AP], in particular, the
Set, List, and Map interfaces and implementation classes. Recognize the limitations of
the non-generic Collections API and how to refactor code to use the generic versions.
6.4 Develop code that makes proper use of type parameters in class/interface decla-
rations, instance variables, method arguments, and return types; and write generic
methods or methods that make use of wildcard types and understand the similari-
ties and differences between these two approaches.

6.5 Use capabilities in the java.util package to write code to manipulate a list by
sorting, performing a binary search, or converting the list to an array. Use capabili-
ties in the java.util package to write code to manipulate an array by sorting,
performing a binary search, or converting the array to a list. Use the java.util. Com-
parator and java.lang.Comparable interfaces to affect the sorting of lists and arrays.
Furthermore, recognize the effect of the “natural ordering” of primitive wrapper
classes and java.lang.String on sorting.

7.1 Given a code example and a scenario, write code that uses the appropriate
access modifiers, package declarations, and import statements to interact with
(through access or inheritance) the code in the example.

7.2 Given an example of a class and a command-line, determine the expected
runtime behavior.

7.3 Determine the effect upon object references and primitive values when they are
passed into methods that perform assignments or other modifying operations on
the parameters.

7.4 Given a code example, recognize the point at which an object becomes eligible
for garbage collection, and determine what is and is not guaranteed by the garbage
collection system. Recognize the behaviors of System.gc and finalization.

7.5 Given the fully-qualified name of a class that is deployed inside and/or outside a
JAR file, construct the appropriate directory structure for that class. Given a code
example and a classpath, determine whether the classpath will allow the code to
compile successfully.

7.6 Write code that correctly applies the appropriate operators including
assignment operators (limited to: =, +=, -=), arithmetic operators (limited
to: +, -, *, /, %, ++, --), relational operators (limited to: <, <=, >, >=, ==, =), the
instanceof operator, logical operators (limited to: &, |, A, !, &&, ||), and the
conditional operator (?:), to produce a desired result. Write code that
determines the equality of two objects or two primitives.

4
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