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Wildcards and JVM Optimizations
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x List<Sub> sub = new ArrayList<sub>();
List<Super> sup = sub;
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public class Stack<E> {

public Stack() {...}

public void push(E e) {...}
public E pop() {...}

public boolean isEmpty() {...}
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public void pushAll (Collection<E> src) {
for (E e : src)
push(e) ;
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Stack<Number> numberStack = new Stack<Number>();

Collection<Integer> integers = ...
numberStack.pushAll (integers) ;
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The method pushAll (Collection<Number>) in the type Stack<Number>
is not applicable for the arguments (Collection<Integer>)
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nx¥M “Collection of E” nijgna =
“Collection of some subtype of E”
public class Stack<E> {
};l‘xt;lic void pushAll (Collection<? extends E> src) {

for (E e : src)
push(e) ;
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popAll
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public class Stack<E> {

public void popAll(Collection<E> dst) {
while (!isEmpty())
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Stack<Number> numberStack = new Stack<Number>();
Object o = numberStack.pop() ;

dst.add (pop()) ; Collection<Object> objects = ...
} numberStack.popAll (objects) ;
}
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nx71 “Collection of E” nigna
“Collection of some supertype of E”

public class Stack<E> {
public void popAll(Collection<? super E> dst) {

while (!isEmpty())
dst.add(pop()) ;
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* “Java Generics and Collections” by Naftalin and Wadler

Unbounded Wildcard
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(shuffle, rotate, ...)

static int numberOfElementsInCommon (Set<?> sl, Set<?> s2) {
int result = 0;
for (Object o : sl) {
if (s2.contains (o)
result++;
}

return result;
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String Immutability

Strings are constants
String s = " Tea ";
s = s.trim();

s = s.replace('T', 'S');
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A string reference may be set:

String s = "Tea";

s = "Sea"; ,1/ \2.

String Interning

Avoids duplicate strings
String[] array = new String[1000];
for (int i = 0; i < array.length; i++) {
array[i] = "Hello world";

array

"Hello world"

An immutable string.
Thus, can be shared.
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String Interning (cont.)

All string literals and string-valued
constant expressions are interned.

"Hello"

g
string literals { — String
world"™  __—| pool

"Hello" + "World"
~

string-valued constant expression

String Constructors

Use implicit constructor:
String s = "Hello";
(string literals are interned)
Instead of:
String s = new String("Hello");
(causes extra memory allocation)

The StringBuilder Class

Represents a mutable character string
Main methods: append () & insert ()
accept data of any type
If: sb = new StringBuilder ("123")
Then: sb.append (4)

is equivalent to
sb.insert(sb.length(), 4) /
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The Concatenation Operator (+)

String conversion and concatenation:
"Hello " + "World" is "Hello World"
"19" + 8 + 9 is "1989"

Concatenation by StringBuilder

String x = "19" + 8 + 9;
is compiled to the equivalent of:
String X =

new StringBuilder () .append("19").
append (8) .append (9) .toString () ;
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StringBuilder vs. String

Inefficient version using String

public static String duplicate(String s, int times) {
String result = s;
for (int i = 1; i < times; i++) {

result = result + s;
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return result;

Anew
Stringobject
is created

eachtime

StringBuilder vs. String (cont.)

More efficient version with StringBuffer:

public static String duplicate(String s, int times) {
StringBuilder result = new StringBuilder(s);
for (int i = 1; i < times; i++) {
resultappend(s)o;

} [e)

return result.toString(); © L
} Objects

StringBuilder vs. String (cont.)

Even more efficient version:

public static String duplicate(String s, int times) {
StringBuffer result =
new StringBuffer(s.length() 2 times) ;
for (int i = 0; i < times; i++) {
result.append(s) ;
} @

return result.toString();

created with
the correct
capacity




