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Text File vs. Binary File

* Data stored in a text file is represented in human-readable form.
* Data stored in a binary file is represented in binary form.

* You cannot read binary files [ They are designed to be read by programs.

* For example, Java source programs are stored in text files and can be read by a text
editor, but Java classes are stored in binary files and are read by the JVM.

* The advantage of binary files is that they are more efficient to process than
text files.

* Although it is not technically precise and correct, you can imagine that a text
file consists of a sequence of characters and a binary file consists of a
sequence of bits.

* For example, the decimal integer 199 is stored as the sequence of three characters: '1’,

'9', '9" in a text file and the same integer is stored as a byte-type value C7 in a binary file,
because decimal 199 equals to hex C7.
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How is 1/0 Handled in Java?

* A File object encapsulates the properties of a file or a path, but does not
contain the methods for reading/writing data from/to a file.

*In order to perform I/O, you need to create objects using appropriate Java |/O

classes.
Scanner input = new Scanner(new File("temp.txt"));
/ System.out.println(input.nextLine());

Input stream

Program /
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PrintWriter output = new PrintWriter("temp.txt");

output.println("Java 101");
output.close();
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Binary I/O

* Text I/O requires encoding and decoding.

* The JVM converts a Unicode to a file specific encoding when writing a character and coverts
a file specific encoding to a Unicode when reading a character.

* Binary /O does not require conversions. When you write a byte to a file, the original byte is
copied into the file. When you read a byte from a file, the exact byte in the file is returned.
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The same byte in the file
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Binary 1/O Classes

* The design of the Java I/O classes is a good example of applying inheritance,
where common operations are generalized in superclasses, and subclasses
provide specialized operations.

* InputStream is the root for binary input classes.

e OutputStream is the ~ FileInputStrean | T
root for binary output g e (g
. BufferedInputStreamI
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InputStream

java.ioInputStream

+read(): int/

+read(b: byte[]): int

+read(b: byte[], off: int,

len: int): int

+available(): int
+close(): void

+skip(n: long): long

+mark Supported(): boolean
+mark(readlimit: int): void
+reset(): void

he value returned is a byte as an int type.

Reads the next byte of data fr e input stream. The value byte 1s returned as
an int value in the rangel0 to 255! If no byte 1s available because the end of
the stream has been reached, the value —1 1s returned.

Reads up to b.length bytes into array b from the input stream and returns the
actual number of bytes read. Returns -1 at the end of the stream.

Reads bytes from the input stream and stores into b[off], b[off+1], ...,
b[off+len-1]. The actual number of bytes read 1s returned. Returns -1 at the
end of the stream.

Returns the number of bytes that can be read from the input stream.

Closes this input stream and releases any system resources associated with the
stream.

Skips over and discards n bytes of data from this input stream. The actual
number of bytes skipped is returned.

Tests 1f this input stream supports the mark and reset methods.
Marks the current position in this input stream.

Repositions this stream to the position at the time the mark method was last
called on this input stream.
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OutputStream

The value is a byte as an int type.

java.io .Output Stream /

+write(int bﬁ rites thespecified byte to this output stream. The parameterb is an int value.
(byte)b|1s written to the output stream.

+write(b: byte[]): void | Writes all the bytes in aray b to the output stream.

+write(b: byte[], off: mt, | Writes b[off], b[off+1], ..., b[off+len-1] into the output stream.
len: 1nt): void

+close() void Closes this output stream and releases any system resources associated with the
stream.
*+ilush(): void Flushes this output stream and forces any buffered output bytes to be written out.
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FilelInputStream/FileOutputStream

/| DatalnputStream
FilterInputStream <]~

InputStream <]|
/ BufferedInputStream
ObjectlnputStream
Object <]7
BufferedOutputStream
Outpu}é’{ream < / FilterOutputStream < DataOutputStream
ObjectOutputStream PrintStream

FileInputStream/FileOutputStream
associates a binary input/output stream
with an external file. All the methods in
FilelnputStream/FileOuptputStream are
inherited from its superclasses.
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FilelnputStream

* To construct a FileInputStream, use the following constructors:
public FilelInputStream(String filename)
public FilelInputStream(File file)

A java.io.FileNotFoundException would occur if you attempt to create a EilelnputStream
with a nonexistent file.
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FileOutputStream

* To construct a FileOutputStream, use the following constructors:

public FileOutputStream(String filename)

public FileOutputStream(File file)

public FileOutputStream(String filename, boolean append)
public FileOutputStream(File file, boolean append)

* If the file does not exist, a new file would be created.

* |f the file already exists, the first two constructors would delete the current contents in the
file.

 To retain the current content and append new data into the file, use the last two
constructors by passing true to the append parameter.

* See TestFileStream.java
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FilterInputStream/FilterOutputStream

DatalnputStream

BufferedInputStream

BufferedOutputStream

DataOutputStream

FileInputStream
InputStream <]—
ObjectInputStream
Object q—
FileOutputStream
ObjectOutputStream

PrintStream

Filter streams are streams that filter bytes for some purpose. The basic byte input
stream provides a read method that can only be used for reading bytes. If you want
to read integers, doubles, or strings, you need a filter class to wrap the byte input
stream. Using a filter class enables you to read integers, doubles, and strings instead
of bytes and characters. FilterinputStream and FilterOutputStream are the base
classes for filtering data. When you need to process primitive numeric types, use

DatinputStream and DataOutputStream to filter bytes.
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DatalnputStream/DataOutputStream

DatalnputStream reads bytes from the stream
and convertsthem into appropriate primitive

InputStream

Object
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FileInputStream
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BufferedInputStream
ObjectlnputStream
FileOutputStream BufferedOutputStream
Obj ectOutputSW PrintStream

DataQutputStream converts primitive type

values or strings into bytes and output the
bytes to the stream.



DatalnputStream

* DatalnputStream extends FilterlnputStream and implements the Datalnput
interface.

- _D «interface»
InputStream I E' java.io.Datalnput
: +readBoolean(): boolean Reads a Boolean from the input stream.
: +readByte(): byte Reads a byte from the input stream.
FilterInputStream | | +readChar () : char Reads a character from the input stream.
: +readFloat(): float Reads a f1oat from the input stream.
? : """" ! +readDouble(): double Reads a double from the input stream.
DatalnputStream +readInt(): int Reads an 1nt from the input stream.
s hES treant +readlong(): long Reads a Tong from the input stream.
in: InputStream) +readShort(): short Reads a short from the input stream.
+readlLine(): String Reads a 11ne of characters from input.
+readUTF(): String Reads a string in UTF format.
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DataOutputStream

* DataOutputStream extends FilterOutputStream and implements the

DataOutput interface.

OutputStream |
LN

FilterOutputStream |

DataOutputStream

+DataOutputStream
(out: OutputStream)

S S

~

«interface»
Java.io.DataOutput
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+writeBoolean(b: boolean): void
+writeByte(v: int): void

+writeBytes(s: String): void
+writeChar(c: char): void
+writeChars(s: String): void

+writeFloat(v: float): void
+writeDouble(v: double): void
+writeInt(v: int): void
+writelLong(v: long): void
+writeShort(v: short): void
+writeUTF(s: String): void

Writes a Boolean to the output stream.

Writes the eight low-order bits of the argument v to
the output stream.

Writes the lower byte of the characters in a string to
the output stream.

Writes a character (composed of 2 bytes) to the
output stream.

Writes every character in the string s to the output
stream, in order, 2 bytes per character.

Writes a float value to the output stream.
Writes a doub'l e value to the output stream.
Writes an 1nt value to the output stream.
Writes a 1ong value to the output stream.
Writes a short value to the output stream.

Writes s string in UTF format.

See TestDataStream.java Page 686 in textbook




BufferedinputStream/BufferedOutputStream

Using buffers to speed up 1/0

FileInputStream / /

]/]Satalnp{utStream
InputStream q FilterInputStream <]—
ObjectInputStream
Object q—
FileOutputStream
QutputStream q FilterOutputStream < DataOutputStream
ObjectOutputStream PrintStream

BufferedInputStream/BufferedOutputStream does not contain new
methods. All the methods
BufferedInputStream/BufferedOutputStream are inherited from the
InputStream/OutputStream classes.
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Recommended Readings

* Object I/O: Section 17.6
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