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Streams

A program that needs to read data from a
source needs an input stream or reader

N—
A program that needs to write data to a
destination needs an output stream or writer

Destination

Output Stream / Writer
Program
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Stream Wrappers Example

More 10 (object serialization)
Equals / hashCode
Static vs. Dynamic binding (maybe)

Stream Wrappers

Reading a line of text from a file:

try {
FileReader in =
new FileReader ("FileReaderDemo.java");

BufferedReader bin = new BufferedReader (in) ;
String text = bin.readLine();
} catch (IOException e) {...}

readLin?é') bilm J C) im

BufferedReader FileReader

Some streams wrap others streams and add
new features.

A wrapper stream accepts another stream in
its constructor:

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

readBoolean () X -
readFloat () din System.in

DataInputStream InputStream

The File Class

Represents pathname (file or directory)

Retrieve meta data about a file

= isFile / isDirectory

= length

= exists

n ...

Performs basic file-system operations:
= removes a file: delete()

= creates a new directory: mkdir()

= checks if the file is writable: canWrite()
...
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Parsing

Breaking text into a series of tokens

The Scanner class is a simple text scanner
which can parse primitive types and strings
using regular expressions

The source can be a stream or a string
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The Default Mechanism

Object Serialization

The default mechanism includes:
The Serializable interface
The ObjectOutputStream
The ObjectlnputStream

Serializable
Object
Serializable read
Object _
ObjectInputStream

Storage/ |I

Network

Recursive Serialization

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

The Serializable Interface

Can we serialize a Foo object?

public class Foo implements Serializable {

private transient Bar bar; Foo

Bar bar Bar

}

public class Bar implements Serializable {..}

No, since Bar is not Serializable
Solutions:
1. Implement Bar as Serializable
2. Mark the bar field of Foo as transient
3. Customize the serialization process n

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

An empty interface

Some types are Serializable:
Primitives, Strings, GUI components etc.

Subtypes of Serializable types are also
Serializable

HashMap Serialization

Map<Integer, String> map = new HashMap<..>();

ObjectOutputStream out = null;
try {
out = new ObjectOutputStream(
new FileOutputStream("map.s"));
out.writeObject (map) ;

} catch (IOException e) {

} finally {
}

HashMap is Serializable, so are all the other concrete collection
types we've seen




Reading Objects

ObjectInputStream in = null;
try {
in = new ObjectInputStream(
new FileInputStream("map.s"));
Map<Integer, String> map =
(Map<Integer, String>
System.out.println (map);
} catch (Exception e) {

} finally {
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public class Name {

public static void main(String[] args) {
Name namel = new Name ("Mickey", "Mouse");
Name name2 = new Name ("Mickey", "Mouse");

System.out.println(namel.equals (name2));

List<Name> names = new ArrayList<Name>();
names.add (namel) ;

System.out.println(names.contains (name2)) ;
)

15

equals 7w n7INN

n1op'7191
true TN’ x.equals(x) =
on'o
true TN’ y.equals (x) n"nX true V'TN' x.equals(y) =
no'mmo
true 7NN y.equals(z) DAl true V7NN x.equals(y) DX =
X.equals(z) ™)
I:p”
apy |9Xa (false IX) true 7' TNN x.equals (y) 7 NIX7 N1TO =
NINWN X7 DRIYAN 1IX7 WNTY v DX
null'7 axnwn
false V7NN TnNN x.equals(null) =
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Object n7'2nnn ;NI

package java.lang;

public class Object {
public final native Class<?> getClass();

public native int hashCode() ;
public boolean equals(Object obj) {
return (this == obj);
}
protected native Object clone() throws CloneNotSupportedException;
public String toString() {

return getClass() .getName() + "@" +
Integer.toHexString (hashCode()) ;

n'van
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public class Object {

public boolean equals (Object obj) {
return (this == obj);
¥
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equals 7 j1pnn
public boolean equals (Object obj) {
if (this == obj)| rma13n vprra1xy vr3wn 130k wimvaaen > wmr .|
return true; ‘ -
. . null 13°x vIRIIIRA 2> IRTY .z‘
if (obj == null) I
return false; LINIIIRA 7D INTT L3
if (getClass() != obj.getClass())) D RADA 01D LAD X1A
return false; I TR
Name other = (Name) obj;‘ 11317 D1soLY BIRYIINA AR 1700 .4‘

return first.equals(other.first) &&
last.equals (other.last);
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public class Name {

public boolean equals(Name name) { @Ooverride public equals(Object obj) {
return first.equals(other.first) && e

}
last.equals (other.last);

public static void main(String[] args) {
T Name namel = new Name ("Mickey", "Mouse");
nonvn NI7N (overnd|ng) NOMT NN IT Name name2 = new Name ("Mickey", "Mouse");

R System.out.println(namel.equals (name2));
(overloading)

List<Name> names = new ArrayList<Name>();

nwan nx Wne' @Override 2 win'y names . add (namel) ;

System.out.println(names.contains (name2));
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vynd hashCode 1 equals

public class Name {
ééx;errlde public equals (Object obj) {
o
n?7nn 221 hashCode nx oNT? nain
lequals nx noNITY

public static void main(String[] args)
Name namel = new Name ("Mickey", "Mouse");
Name name2 = new Name ("Mickey", "Mou

System.out.println(namel.equals (name2));

Set<Name> names = new HashSet<Name>();
names.add (namel) ;

System.out.println(names.contains (name2)); false oo711>

hashCode 7w n7inn hashCode winm

nirapy
@Override public int hashCode() {
NINWN DX K7X ,N¥ DNINA DIRPR 72 22V W MR TNn- = return 31 * first.hashCode() + last.hashCode();
nP7NNN 7w equals NXIYNL WIn'waw yT'n }

Iy
Artnn hashCode 'Tx equals N1 Tan '97 DY D'VPAIX W DX =
DIy AT W
" YoIin
hashCode w nvam x7 equals '97 o'W DI'X D'OFP"AIX QW DR =

n'N' 0IY D'optaIR?Y 1D hash Axv7 19Thwn
v hash 1w

DA2IY DDW TN (172 wnn'? X7 0%1¥7) "N vnan fpinn winnn
D'00I2NN DN 12N 7Y DWINA 197 N71>' DY D'DIW NITAN = - - -
(HashMap 1 HashSet ,xnai17) hashing 7y @Override public int hashCode () {

return 42;

}
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hashCode 1 equals

NIxn7 N1 Source VSN =
Generate hashCode() and equals()
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Static binding (or early binding)

Static versus run-time binding

Static binding: bind at compilation time
Performed if the compiler can resolve the
binding at compile time

= Static functions

= Access to member variables

= Private methods

= Final methods
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When to bind?

public class Account {
public String getName(){...};
public void deposit(int amount) {...};
}

public class SavingsAccount extends Account {
public void deposit(int amount) {...};
}

Account obj = new Account();
obj.getName () ;
obj.deposit(..);
obj = new SavingsAccount() ;

obj.getName () ;
obj.deposit(..);
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Static binding example

void func (Account obj) {
obj.deposit () ;

}

What should the compiler do here?

= The compiler doesn’t know which concrete object
type is referenced by ob7

= the method to call can only be known at run time
(because of polymorphism)

= Run-time binding
29

public class A {

public String someString = “member of A”;
}
public class B extends A {

public String someString = “member of B”;
}
A a = new A();
A b = new B();
B ¢ = new B();
System.out.println(a.someString) ;
System.out.println(b.someString) ;
System.out.println(c.someString) ;

Output:
member of A
member of A
member of B 28



