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6. Information Hiding

Homework — Exercise 1

class C1 {
private void m() {
System.out.printin("’C1.m"); }

protected void 1) {
\ mQ;

public class Test4 extends Cl {

private void m() {
System.out.printIn(C’'C2.m"); }

public static void main( String[] args ) {
Cl cl = new Test4();

cl.10;
}
}

Werner Dietl — Konzepte objektorientierter Programmierung, WS 06/07



6. Information Hiding

Homework — Exercise 1

class C1 { Output:
private void mQ { Cl.m
System.out.printin(’*C1.m"); }

protected void 1) {

mQ; }
ks Objects of class Test4 have 4 different methods!

public class Test4 extends Cl {
private void m() {
System.out.printin(’'C2.m"); }

public static void main( String[] args ) {
Cl cl = new Test4();
cl.10:;

}
}
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6. Information Hiding

Homework — Exercise 2

class C1 {
private void m(Q {
System.out.printin(’C1.m"); }
protected void 10 { mQ:; }
}
public class Test5 extends Cl1 {
private void m(Q {
System.out.printIn("’C2.m"); }
protected void 1) { mQ; }

public static void main( String[] args ) {
Cl cl = new Testbh();

cl.10);
}
}
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6. Information Hiding

Homework — Exercise 2

Output:

class C1 { s
-Mm

private void m() {
System.out.printin(’*C1.m"); }
protected void 1) { mQ; }

}
public class Test5 extends Cl1 {

private void m() {
System.out.printIn(’'C2.m"); }
protected void 1) { mQ; }

public static void main( String[] args ) {
Cl cl = new Testbh();

cl.10;
; ¥ Objects of class Test5 have 5 different methods!
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6. Information Hiding

Homework — Exercise 3 a

public class ALISt<T> {
orivate T[] tarray;
orivate Int nextidx;

oublic AList() {
// the cast to T[] 1s unchecked!
tarray = (T[]) new Object|10];

nextidx = O; }
public AList( T[] d ) {
tarray = d;

nextidx = d.length; }
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6. Information Hiding

Homework — Exercise 3 b

» getFirstNode has protected visibility
= All classes in this package can call the method
= All subclasses can call the method
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6. Information Hiding

Homework — Exercise 3 ¢

The second constructor

public AList( T[] d ) {
tarray = d;
nextidx = d.length; }

captures the array that is given as parameter.
The modification of the 1a array is observable!

The output of the main program changes!
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6. Information Hiding

Homework — Exercise 4 a

public class FourA {
private iInt a;
private Int b;
/>0 Invariant a >= b; @*/
/*@ requires ta >= 0; @*/
public FourA(int ta) {
a = ta;
b = 0;

}

public void increment() { OKI
++a;

++b;

}
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6. Information Hiding 10

Homework — Exercise 4 b

public class FourB {

public Int a;

public Int b;

/>0 Invariant a >= b; @*/

/*@ requires ta >= 0; @*/

public FourB(int ta) {
a = ta;

b = 0;

by

public void increment() { Not OKI

++a;
++b;

}
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6. Information Hiding
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Homework — Exercise 4 ¢

public class FourC {

private Int a;

private Int b;

public Int c;

/>*@ invariant a >= b; @*/
/*0 requires ta >= 0; @*/
public FourC(int ta) {
a = ta;

b = 0;

}

public void increment() {
++a;
++b;

}

OK!
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6. Information Hiding 12

Homework — Exercise 5

class Exa {
/* 1nvariant \type(a) <: A; */
Object a;

/™ requires \type(c) <: C; */
/* ensures \type(\result) <: B; */
Object m(Object ¢c) { --. }

}

Temporary violations of invariant possible!
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6. Information Hiding
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Homework — Exercise 6

class Super {
Bm(Cc){.--1}
}

class Sub extends Super {
Em(Fc) { ...}
}

C <:- F
E <: B
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6. Information Hiding

14

Homework — Exercise 6
= Assume: F<:C,D<:CandB<: E
Super s = new Sub();

C cl = new D();
B bl =s.m(Ccl);
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6. Information Hiding 15
Class member visibility [T public

4 )
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6. Information Hiding 16
Class member visibility 2 protected

4 )

Werner Dietl — Konzepte objektorientierter Programmierung, WS 06/07



6. Information Hiding 17
Class member visibility 3 package

4 )

Werner Dietl — Konzepte objektorientierter Programmierung, WS 06/07



6. Information Hiding 18
Class member visibility I private

4 )
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6. Information Hiding

19

Example

/package pl;
class A{
public int v;
void () {
inti=v;

}

\}

/package P2,
class B extends A{

void () {
A a=new A();
Int b =a.v;

}

\}

AN

/package pl;
class B{
void () {
A a=new A();
Intb=a.v;

}

/

\}

7

package p2;
class B {
void () {
A a=new A();
Intb=a.v;

}
\_!

AN
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6. Information Hiding

20

Example

/package pl;
class A{

protected intv;
void f() {

inti=v;

}

\}

/package P2,
class B extends A{

void () {
A a=new A();
Int b =a.v;

}

\}

AN

/package pl;
class B{
void () {
A a=new A();
Intb=a.v;

}

/

\}

7

package p2;
class B {
void () {
A a=new A();
Intb=a.v;

}

\_!

Error

AN
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6. Information Hiding
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Example

package pl;
class A{
package
void () {
Inti=v;

int v;

}
\_ !}

/package P2,
class B extends A{

void () {
A a=new A();
Int b =a.v;

}

\}

Error

AN

/package pl;
class B{
void () {
A a=new A();
Intb=a.v;

}

/

\}

7

package p2;
class B {
void () {
A a=new A();
Intb=a.v;

}

\_!

Error

AN
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6. Information Hiding

22

Example

/

package p1l;
class A{
private
void f() {
Inti=v;

int v;

}
\_ !

/package P2,
class B extends A{

void () {
A a=new A();
Int b =a.v;

}

\}

Error

AN

/package pl;
class B{
void () {
A a=new A();
Intb=a.v;

}

/

\}

Error

7

package p2;
class B {
void () {
A a=new A();
Intb=a.v;

}

\_!

Error

_/
<\

/
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6. Information Hiding
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Class member visiblility
Accessible for public |protected |package |private
the same class
a class in the
No

same package
a subclass in an

NO NO
other package
a non subclass in NO NG NG
an other package
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6. Information Hiding 24

Access Modifiers

* Following code In one package

ETH
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6. Information Hiding 25

Private Access

class PrivateMine { PrivateMineSub a =
private iInt value; new PrivateMineSub();
by
a.value = 6;
class PrivateMineSub a.modify();
extends PrivateMine
1 ] System.out.printin(
vord modity() { “"a.value = " +
value = 9; a.value );

SN /

Compilation Error!
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6. Information Hiding 26

Default Access
class DefaultMine { DefaultMineSub a =

int value; new DefaultMineSub();
}

a.value = 6;

a.modify(Q;

class DefaultMiIneSub

extends DefaultMine _
System.out.printin(

“"a.value = " +
a.value );

{
void modify() {
value = 9;
by
by
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6. Information Hiding
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Protected Access

class ProtectedMine { ProtectedMineSub a =

protected int value; new
1 ProtectedMineSub();
class ProtectedMineSub a-value = 6;
extends a.modify();
ProtectedMine {
void modify() { System.out.printin(
value = 9; “"a.value = " +
} a.value);
bs
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6. Information Hiding
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Access Modifiers

* Following code in two packages pl and p2
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. Information Hiding 29

Package pl
public class public class
DefaultMine ProtectedMine
{ {
int value; protected i1nt value;
public Int public Int
getValue() { getvalue() {
return value; return value;
¥ }
¥ }
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6. Information Hiding 30

Package p2
public class DefaultMineSub a =
DefaultMiIneSub new DefaultMineSub();
extends pl.DefaultMine
{ a.value = 6;

void modify() { a.modify();

value = 9;

¥ \ System.out.printin(

} "a.value = " +
Compilation Error! a.getValue());
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6. Information Hiding 31

Package p2
public class ProtectedMineSub a =
ProtectedMineSub new
extends ProtectedMineSub();
pl.ProtectedMine
{ a.value = 6;
void modify() { a.modifyQ;
value = 9;
} System.out.printin(
} "a.value = " +

Compilation Error! a.getValue());
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6. Information Hiding 32

Questions?

ETH
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