Software 1 with Java

Recitations No. 9-10
(Java IO, Design Patterns)
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Online Resources

JAVA API Specification:
= http://java.sun.com/j2se/1.5.0/docs/api/index.html

The Java Tutorial (Sun)
http://java.sun.com/docs/books/tutorial/essential/io/
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Streams

Usage Flow:

open a stream

while more information
Read/write information

close the stream

All streams are automatically opened
when created.
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The java.io package

The java.io package provides:
Classes for reading input
Classes for writing output
Classes for manipulating files
Classes for serializing objects
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Streams

A stream is a sequential flow of data
Streams are one-way streets.

Input streams are for reading

Output streams are for writing

read
Source Program
File

Input Stream

Memory

Socket write
Target ‘—GD—)_‘
Output Stream
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Streams

There are two types of streams:
Byte streams for reading/writing raw bytes
Character streams for reading/writing text

Class Name Suffix Convention:

Byte Character

Input InputStream Reader

Output OutputStream Writer
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InputStreams

ByteArraylnputStream

FilelnputStream ]

DatalnputStream ]

FilterinputStream BufferedinputStream ]

InputStream

abstract
super-class

ObjectinputStream ] PushbackinputStream ]

PipedinputStream
SequencelnputStream

OutputStreams

ByteArrayOutputStream

FileOutputStream ]

BufferedOutputStream ]

[ OutputStream FilterOutputStream DataOutputStream

)

abstract ObjectOutputStream ] PrintStream

]

super-class

PipedOutputStream

O -read from data sinks
O - perform some processing
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BufferedReader H LineNumberReader ]
CharArrayReader
FilterReader H PushbackReader ]
InputStreamReader FileReader
abstract 2 H ]
super-class PipedReader
StringReader
0 - read from data sinks
O - perform some processing
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O - write to data sinks
O - perform some processing
August$, 2006 Oranit Dror 8
BufferedWriter
CharArrayWriter
FilterWriter
[ Writer ]——E OutputStreamWriter ]—[ FileWriter ]
o
super-class ipedWriter
PrintWriter
StringWriter
@ - write to data sinks
O - perform some processing
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Terminal 1/O

The System class provides references to
the standard input, output and error
streams:

InputStream stdin = System.in;
PrintStream stdout = System.out;

PrintStream stderr = System.ert;
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Stream Wrappers

Some streams wrap others streams and add
new features.

A wrapper stream accepts another stream in
its constructor:

DatalnputStream din =
new DatalnputStream(System.in);
double d = din.readDouble();

readBoolean() - o
readFloat() ‘_€> din H) System. |n>
DatalnputStream InputStream
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Stream Wrappers (cont.)

Reading a text string from the standard input:
try {
InputStreamReader in
= new InputStreamReader(System.in);
BufferedReader bin
= new BufferedReader(in);
String text = bin.readLine();

} catch (10Exception e) {...}
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o—é) bin ) &> in System.in)
readLine
BufferedReader InputStreamReader InputStream

The Scanner Class

Breaks its input into tokens using a delimiter
pattern (matches whitespace by default)

The resulting tokens may then be converted
into values

try {
Scanner s = new Scanner(System.in);
int anInt = s.nextInt();
float aFloat = s.nextfloat();
String aString = s.next();
String aLine = s.nextLine();
}eatch (...) {...}

August 9, 2006 Oranit Dror 14

The File Class

Represents a file or directory pathname

Performs basic file system operations:
removes a file: delete()
creates a new directory: mkdir()
checks if the file is writable: canWrite()
creates a new file: createNewFile()
No direct access to file data

Use file streams for reading and writing
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The File Class

Using a full pathname:

File f = new File(""/doc/foo.txt"™);

File dir = new File(""/doc/tmp™);

Using a pathname relative to the current directory
defined in user .dir:

File f = new File(“foo.txt”);

Note: Use System.getProperty(“user.dir®) to
get the value of user.dir

(Usually the default is the current directory of the
interpreter. In Eclipse it is the project’s directory)
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The File Class

File ¥ = new File(*"/doc","foo.txt");
|

directory file
pathname name

File dir = new File('"/doc");
File ¥ = new File(dir, "foo.txt");
A File object can be created for a non

existing file or directory
Use exists() to check if the file/dir exists

August 9, 2006 Oranit Dror 7

The File Class

Pathnames are system-dependent
""/doc/fToo.txt" (UNIX format)
""D:\doc\foo.txt" (Windows format)

On Windows platform Java excepts

path names either with /" or "\"*

The system file separator is defined in:
File.separator
File.separatorChar
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The File Class

The File Class

Printing all files and directories under a given

directory:

public static void main(String[] args) {
File file = new File(args[0]);

String[] files = file.list();

for (int i=0 ; i< files.length ; i++) {
System.out.printin(files[i]);

}
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Printing all files and directories under a given
directory with ** . txt" suffix:
public static void main(String[] args) {
File file = new File(args[0]);
FilenameFilter filter = new
SuffixFileFilter(".txt");

String[] files = file.list(filter);
for (int i=0 ; i<files.length ; i++) {
System.out.printin(files[i]);
3
3
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The File Class

Object Serialization

public class SuffixFileFilter implements
FilenameFilter {

private String suffix;

public SuffixFileFilter(String suffix) {
this.suffix = suffix;

}

public boolean accept(File dir, String name) {
return name.endsWith(suffix);
}
}
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A mechanism that enable objects to be:
saved and restored from byte streams
persistent (outlive the current process)

Useful for:
persistent storage
sending an object to a remote computer
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The default mechanism includes:
The Serializable interface
The ObjectOutputStream
The ObjectInputStream

Serializable
Object
bt —GD:DL“I
Object
ObjectlnputStream
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ObjectOutputStream

Storage/ I
Network

Objects to be serialized must implement
the java.io.Serializable interface

An empty interface
Most objects are Serializable:
Primitives, Strings, GUI components etc.

Subclasses of Serializable classes are
also Serializable
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Can we serialize a Foo object?

public class Foo implements Serializable {
private Bar bar;

Foo

v
s Bar bar Bar

public class Bar {...} I

No, since Bar is not Serializable
Solution:
Implement Bar as Serializable
Mark the bar field of Foo as transient
(will not be discussed in the course)
And, so on recursively
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Writing a HashMap object (map) to a file*:
try {
FileOutputStream fileOut =
new FileOutputStream(“'map.s™);
ObjectOutputStream out =
new ObjectOutputStream(fileOut);
out.writeObject(map);
} catch (Exception e) {...}

* HashMap is Serializable
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try {
FilelnputStream fileln = new
FilelnputStream(“'map.s'™);

ObjectlnputStream in = new
ObjectlInputStream(fileln);

Map h = (Map)in.readObject();
} catch (Exception e) {...}
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Other Topics

The java.nio package
The java.util.zip package
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Design Patterns

Known solutions to common problems
Be aware of tradeoffs
Patterns that you are familiar with:
Factory
Iterator

August 9, 2006 Oranit Dror 29

The new operator gets a class hame,

(no an interface or abstract class):

VersionedString vstring = new
LinkedVersionedString();

A factory re VersionedSiting bf several classes
——  with the same interface or super-class

. .
.

class
BoundedVersionedString

class
LinkedVersionedString

30




VersionedString vstring =
VersinedStringFactory.construct();

interface class
VersionedString VersionedStringFactory

,,<1 V. construct()
.
1( \\
; \
; N
, N
’ \\
— ,/' AN
; .
inkedV cla_ss dstri ded Clas,s ast constructs different
LinkedVersionedString:| | ‘BoundedVersionedString instances of VersionedsString
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Useful for creating families of related objects
without specifying their concrete classes

Example: An application for building cars
builds various types of cars:
Hundai-Accent, Peuget 205 GTI, Fiat-Uno etc.
all cars have the same overall structure,
i.e. consist of the same components:
engine, wheels, brakes etc.

The components are different.
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abstract CarFactory

createEngine() abstract

createWheel()

)\ ‘ FiatUnoWheel H HundaiAccentWheel "

HundaiAccentFactory |- - -| FiatUnoFactory

H N - abstract
createEngine() createEngine()

createWheel() createWheel()

FiatUnotEngine H HundaiAccenEngine [«

CarBuilder

Client
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Isolates concrete classes
Exchanging product families is easy
Promotes consistency among products

Supporting new kinds of products
involves changing the AbstractFactory
class and all of its subclasses.

Typically implemented as a singleton.
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Ensures a class has only one instance and
provides a global access point to it.

public class Logger {

private static final Logger instance = new Logger();

private Logger() {...}

public static Logger getlnstance() {
return instance;

}

August 9, 2006 Oranit Dror

public class Logger {
private static Logger instance;

private Logger() {...}

public static Logger getlnstance() {
if (instance == null)
instance = new Logger();

return instance;

\"‘ Lazy evaluation
¥
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Enforces a final set of instances and provides
a global access point to them.

public final class Boolean ... {
public static final Boolean FALSE = new Boolean(false);
public static final Boolean TRUE = new Boolean(true);

// Constructor

public Boolean(boolean value) {...}

// Factory Method

public static Boolean valueOf(boolean b) {...}

}
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public final class Boolean ... {
public static final Boolean FALSE = new Boolean(false);
public static final Boolean TRUE = new Boolean(true);

public Boolean(boolean value) {...}

B
static Boolean valueOf(boolean b) { is better

return (b ? Boolean. TRUE : Boolean. FALSE);
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Books

The Gang of Four (GoF) book:

Erich Gamma, Richard Helm, Ralph Johnson,
and John Vlissides, Design Patterns:
Elements Of Reusable Object Oriented
Software. 1995.
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