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CHAPTER

Streams and Files

In this chapter:
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In this chapter, we will cover the Java Application Programming Interfaces (APIs)
for input and output. You will learn how to access files and directories and how
to read and write data in binary and text format. This chapter also shows you the
object serialization mechanism that lets you store objects as easily as you can
store text or numeric data. Next, we will turn to several improvements that were
made in the “new I/O” package java.nio, introduced in Java SE 1.4, and the “new
new 1/0” enhancements of Java 7. We finish the chapter with a discussion of
regular expressions, even though they are not actually related to streams and
files. We couldn’t find a better place to handle that topic, and apparently neither
could the Java team—the regular expression API specification was attached to
the specification request for the “new I/0O” features.



l Chapter 1 m Streams and Files

1.1 Streams

In the Java API, an object from which we can read a sequence of bytes is called
an input stream. An object to which we can write a sequence of bytes is called an
output stream. These sources and destinations of byte sequences can be—and often
are—files, but they can also be network connections and even blocks of memory.
The abstract classes InputStrean and OutputStrean form the basis for a hierarchy of
input/output (I/O) classes.

Byte-oriented streams are inconvenient for processing information stored in
Unicode (recall that Unicode uses multiple bytes per character). Therefore, a
separate hierarchy provides classes for processing Unicode characters that inherit
from the abstract Reader and Writer classes. These classes have read and write oper-
ations that are based on two-byte Unicode code units rather than on single-byte
characters.

1.1.1 Reading and Writing Bytes
The InputStrean class has an abstract method:
abstract int read()

This method reads one byte and returns the byte that was read, or -1if it encoun-
ters the end of the input source. The designer of a concrete input stream class
overrides this method to provide useful functionality. For example, in the
FileInputStrean class, this method reads one byte from a file. Systes.in is a predefined
object of a subclass of InputStrean that allows you to read information from the
keyboard.

The InputStrean class also has nonabstract methods to read an array of bytes or to
skip a number of bytes. These methods call the abstract read method, so subclasses
need to override only one method.

Similarly, the QutputStrean class defines the abstract method
abstract void write(int b)
which writes one byte to an output location.

Both the read and write methods block until the byte is actually read or written. This
means that if the stream cannot immediately be accessed (usually because of a
busy network connection), the current thread blocks. This gives other threads
the chance to do useful work while the method is waiting for the stream to
become available again.

The available method lets you check the number of bytes that are currently avail-
able for reading. This means a fragment like the following is unlikely to block:



