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Col e nevenho: ?

Default interface methods
e Lambda expressions
 Method references and repeatable annotations
* Streams

e Functional interfaces

* Map extensions

 The new Date API

Vice..



Predchozl Verze

e Java 5 (zari 2004)

e Generika
e Anotace
e Enum

e Java 6 (prosinec 2006)

e skriptovani — APl pro skriptovaci jazyky: Scripting
Language Support (JSR 223) a vestavéna implementace
JavaScriptu

e Java Compiler API (JSR 199) — moznost volat kompilator z
programu



Predchozl Verze

e Java 7 (Cervenec 2011), OpenlJDK je referenéni implementaci
Javy SE 7.

* invokedynamic — podpora dynamickych jazykd v JVM, obecné
se z JVM stava platforma pro béh rlznych jazyku, ne jen Javy

* switch podle Stringt

e AutoCloseable — zdroje implementujici toto rozhrani mize
automaticky zavirat try (... ) { ... } blok a nemusi se o jejich
zavirani explicitné starat programator

e tzv. diamantovy operator — priklad :new ArrayList<T>()
e catch-multiple — zachytavani vice typU vyjimek v jednom catch

e rozSirené atributy — API pro praci s rozsirenymi atributy

I souborl a symbolickymi odkazy




Deiault interiace methods

* non-abstract method implementations to interfaces by
utilizing the default keyword.

interface Formula {
double calculate(int a);

default double sqrt(int a) {
return Math.sqrt(a);

}
}



Lamibeia expressions

» Zjednoduseni vyvoje a prinasi funkcionalni programovani do
Javy

* Definice:

parameter -> expression body



Lamibeia expressions

//[pomoci anonymni tfidy
List<String> names = Arrays.asList("peter”, "anna", "mike", "xenia");

Collections.sort(names, new Comparator<String>() {
@Override
public int compare(String a, String b) {
return b.compareTo(a);
}
b;

/llambda 1
Collections.sort(names, (String a, String b) -> {
return b.compareTo(a);

1;

/llambda 2
Collections.sort(names, (String a, String b) -> b.compareTo(a));




Lamibeia expressions

public class Java8Tester { interface MathOperation {
public static void main(String args[]{ int operation(int a, int b);
Java8Tester tester = new Java8Tester(); }

/Iwith type declaration

MathOperation addition = (int a, int b) -> a + b; private int operate(int a, int b,

MathOperation mathOperation){
/Iwith out type declaration return mathOperation.operation(a, b);
MathOperation subtraction = (a, b) -> a - b; }

/Iwith return statement along with curly braces
MathOperation multiplication = (int a, int b) -> { return a * b; };

/Iwithout return statement and without curly braces
MathOperation division = (int a, int b) -> a / b;

System.out.printin("10 + 5 =" + tester.operate(10, 5, addition));
System.out.printin("10 - 5 =" + tester.operate(10, 5, subtraction));
System.out.printin("10 x 5 =" + tester.operate(10, 5, multiplication));
System.out.printin("10 / 5 =" + tester.operate(10, 5, division));




Lambieda Scope

* Na co si dat pozor !

int num = 1;
Converter<integer, String> stringConverter =
(from) -> String.value Of(from + num);
//ok pFelozi se az sem
//num nemusi byt final od anonymni tfidy

num = 3;

//zapisovat do num mimo scope lambdy je
zakazano

/v dobé prekladu totiz num musi byt uz final



Eunctional lnterraces

e rozhrani (interface), ktera maji pravé jednu abstraktni
metodu.

* Kontrola typovosti pro lambda vyrazy

@Functionallnterface
interface Converter<F, T> {
T convert(F from);

}

Converter<String, Integer> converter =
(from) -> Integer.value Of(from);

Integer converted = converter.convert("123");

System.out.printin(converted), // 123




Viethodl relerences

 Pomoci klicového znaku :: mlzeme predavat odkazy na
funkce a konstruktory

Converter<String, Integer> converter =
(from) -> Integer.valueOf(from);

Integer converted = converter.convert("123");

System.out.printin(converted), // 123

Converter<String, Integer> converter =
Integer::valueOf;

Integer converted = converter.convert("123");

System.out.printin(converted); // 123

(—




Viethodl relerences

e Dalsi ukazka ale s instanc¢ni metodou

class Something {
String startsWith(String s) {
return String.valueOf(s.charAt(0));

}
}

Something something = new Something();

Converter<String, String> converter =
Something::startsWith;

String converted = converter.convert("Java");

System.out.printin(converted), //"J"



Viethodl relerences

e Dalsi ukazka s konstruktorem

interface PersonFactory<P extends Person> {
P create(String firstName, String lastName);

}
class Person { PersonFactory<Person> personFactory =
String firstName; Person::new;
String lastName; Person person =

personFactory.create("Peter", "Parker");
Person() {}

Person(String firstName, String lastName) {
this.firstName = firstName;
this.lastName = lastName;

}
}




Prediikaty

* Funkce které vraci true nebo false

Predicate<String> predicate = (s) -> s.length() > O,

predicate.test("foo"); // true
predicate.negate().test("foo");  // false

Predicate<Boolean> nonNull = Objects::nonNull;
Predicate<Boolean> isNull = Objects::isNull;

Predicate<String> isEmpty = String::isEmpty;
Predicate<String> isNotEmpty = isEmpty.negate();




* Reprezentuji sekvenci elementu (vytvarime z listl, map
apod..)

* Typy:
e intermediate (vraci typ)
e Terminal (vraci stream)
* Ulehcuji praci s kolekcemi
 Mohou pracovat sekvencné i paralelné

 Moznost generovat spousty statistickych informaci (lazy
initialization = jinak by to zpomalovalo vykon)




Stiieamis; prikiady.

//kolekce
List<String> stringCollection = new ArrayList<>();
stringCollection.add("string");

/[filter example
StringCollection
.stream(). //intermediate
filter((s) -> s.startsWith("s"))//intermediate
forEach(System.out::printin);//terminal (void)

//sorted
stringCollection
.stream()
.sorted()
filter((s) -> s.startsWith("s"))
forEach(System.out::printin);




Stiieamis; prikiady.

//kolekce
List<String> stringCollection = new ArrayList<>();
stringCollection.add("string");

/[filter example
StringCollection
.stream(). //intermediate
filter((s) -> s.startsWith("a"))//intermediate
forEach(System.out::printin);//terminal (void)

//sorted
stringCollection
.stream()
.sorted()
filter((s) -> s.startsWith("a"))
forEach(System.out::printin);




e Java 7 vs Java 8 pristup

Array.sort(myArray);
//vyuziva jen jedno jadro pocitaCe

Arrays.parallelSort(myArray),

//vyuZziva paralelni pristup

//rozdély kolekci na nékolik casti, paralelne setridi a vrati
zpet

//rychlejsi, vyhodnéjsi

otazka : bude algoritmus vzdy 2x rychlejsi kdyz pobézi

na 2 procesorech ?

(paralelismus se da zaridit na dvou urovnich viakna a
procesory)

S




SeguentialrSort

long t0 = System.nanoTime();

long count = values.stream().sorted().count();
System.out.printin(count);

long t1 = System.nanoTime();

long millis = TimeUnit. NANOSECONDS.toMillis(t1 - t0);
System.out.printin(String.format("sequential sort took: %d ms", millis));

I/l sequential sort took: 899 ms



Parallelr Sort

long t0 = System.nanoTime();

long count = values.parallelStream().sorted().count();
System.out.printin(count);

long t1 = System.nanoTime();

long millis = TimeUnit. NANOSECONDS.toMillis(t1 - t0);
System.out.printin(String.format("parallel sort took: %d ms", millis));

/[ parallel sort took: 472 ms



DekU]if za peZernost

JiritSebek
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