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26. Information Hiding

Homework – Exercise 1
class C1 {
private void m() {

System.out.println("C1.m"); }

protected void l() {
m(); }

}

public class Test4 extends C1 {
private void m() {

System.out.println("C2.m"); }

public static void main( String[] args ) {
C1 c1 = new Test4();
c1.l();

}
}
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36. Information Hiding

Homework – Exercise 1
class C1 {
private void m() {

System.out.println("C1.m"); }

protected void l() {
m(); }

}

public class Test4 extends C1 {
private void m() {

System.out.println("C2.m"); }

public static void main( String[] args ) {
C1 c1 = new Test4();
c1.l();

}
}

Output:
C1.m

Objects of class Test4 have 4 different methods!
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46. Information Hiding

Homework – Exercise 2
class C1 {
private void m() {

System.out.println("C1.m"); }
protected void l() { m(); }

}
public class Test5 extends C1 {
private void m() {

System.out.println("C2.m"); }
protected void l() { m(); }

public static void main( String[] args ) {
C1 c1 = new Test5();
c1.l();

}
}
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56. Information Hiding

Homework – Exercise 2
class C1 {
private void m() {

System.out.println("C1.m"); }
protected void l() { m(); }

}
public class Test5 extends C1 {
private void m() {

System.out.println("C2.m"); }
protected void l() { m(); }

public static void main( String[] args ) {
C1 c1 = new Test5();
c1.l();

}
}

Output:
C2.m

Objects of class Test5 have 5 different methods!
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66. Information Hiding

Homework – Exercise 3 a

public class AList<T> {
private T[] tarray;
private int nextidx;

public AList() {
// the cast to T[] is unchecked!
tarray = (T[]) new Object[10];
nextidx = 0;    }

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

Homework – Exercise 3 c

The second constructor

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

captures the array that is given as parameter.
The modification of the ia array is observable!
The output of the main program changes!
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96. Information Hiding

Homework – Exercise 4 a
public class FourA {

private int a;
private int b;
/*@ invariant a >= b; @*/
/*@ requires ta >= 0; @*/
public FourA(int ta) {
a = ta;
b = 0;
}
public void increment() {
++a;
++b;
}

}

OK!
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106. Information Hiding

Homework – Exercise 4 b
public class FourB {

public int a;
public int b;
/*@ invariant a >= b; @*/
/*@ requires ta >= 0; @*/
public FourB(int ta) {
a = ta;
b = 0;
}
public void increment() {
++a;
++b;
}

}

Not OK!
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116. Information Hiding

Homework – Exercise 4 c
public class FourC {

private int a;
private int b;
public int c;
/*@ invariant a >= b; @*/
/*@ requires ta >= 0; @*/
public FourC(int ta) {
a = ta;
b = 0;
}
public void increment() {
++a;
++b;
}

}

OK!
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126. Information Hiding

Homework – Exercise 5

class Exa {

/* invariant \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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136. Information Hiding

Homework – Exercise 6

class Super {

B m(C c) { ... }

}

class Sub extends Super {

E m(F c) { ... }

}

C <: F

E <: B
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146. Information Hiding

Homework – Exercise 6

Assume: F <: C, D <: C and B <: E

Super s = new Sub();

C c1 = new D();

B b1 = s.m( c1 );
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156. Information Hiding

Class member visibility
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166. Information Hiding

Class member visibility
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176. Information Hiding

Class member visibility
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186. Information Hiding

Class member visibility
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196. Information Hiding

Example

public

OK

package p1;
class B{

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

}
}

package p2;
class B extends A{

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

}
}

package p2;
class B {

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

}
}

OK

OK

OK

package p1;
class A{

int v;
void f() {

int i = v;
}

}
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206. Information Hiding

Example

protected

OK

package p1;
class B{

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

}
}

package p2;
class B extends A{

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

}
}

package p2;
class B {

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

}
}

OK

OK Error

package p1;
class A{

int v;
void f() {

int i = v;
}

}
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216. Information Hiding

Example

package

OK

package p1;
class B{

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

}
}

package p2;
class B extends A{

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

}
}

package p2;
class B {

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

}
}

OK

Error

package p1;
class A{

int v;
void f() {

int i = v;
}

}

Error
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226. Information Hiding

Example

private

OK

package p1;
class B{

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

}
}

package p2;
class B extends A{

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

}
}

package p2;
class B {

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

}
}

Error

package p1;
class A{

int v;
void f() {

int i = v;
}

}

Error

Error
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236. Information Hiding

Class member visibility

NoNoNoYesa non subclass in 
an other package

NoNoYesYes
a subclass in an
other package

NoYesYesYes
a class in the
same package

YesYesYesYesthe same class

privatepackageprotectedpublicAccessible for
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246. Information Hiding

Access Modifiers

Following code in one package
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256. Information Hiding

Private Access
class PrivateMine {

private int value;
}

class PrivateMineSub 
extends PrivateMine

{
void modify() {

value = 9;
}

}

PrivateMineSub a =
new PrivateMineSub();

a.value = 6;
a.modify();

System.out.println(
"a.value = " + 
a.value );

Compilation Error!
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266. Information Hiding

Default Access
class DefaultMine {

int value;

}

class DefaultMineSub 
extends DefaultMine

{
void modify() {

value = 9;
}

}

DefaultMineSub a =
new DefaultMineSub();

a.value = 6;
a.modify();

System.out.println(
"a.value = " +
a.value );
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276. Information Hiding

Protected Access
class ProtectedMine {

protected int value;

}

class ProtectedMineSub 
extends
ProtectedMine {

void modify() {

value = 9;
}

}

ProtectedMineSub a =
new
ProtectedMineSub();

a.value = 6;
a.modify();

System.out.println(

"a.value = " +
a.value);
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286. Information Hiding

Access Modifiers

Following code in two packages p1 and p2
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296. Information Hiding

Package p1
public class
DefaultMine

{
int value;

public int 
getValue() {

return value;

}
}

public class
ProtectedMine

{
protected int value;

public int

getValue() {
return value;

}
}
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306. Information Hiding

Package p2
public class
DefaultMineSub

extends p1.DefaultMine
{

void modify() {
value = 9;

}
}

DefaultMineSub a =
new DefaultMineSub();

a.value = 6;

a.modify();

System.out.println(
"a.value = " +

a.getValue());Compilation Error!
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316. Information Hiding

Package p2
public class
ProtectedMineSub

extends
p1.ProtectedMine

{
void modify() {

value = 9;
}

}

ProtectedMineSub a =
new

ProtectedMineSub();

a.value = 6;
a.modify();

System.out.println(

"a.value = " +
a.getValue());Compilation Error!
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326. Information Hiding

Questions?


