Java 8 - Lambda expression

1. Gi6i thiéu Lambda

Lamda la mot ham khong cé tén (unamed function) vGi cac tham s6 (parameters) va néi dung thuc
thi (body). Noi dung thuc thi cia Lamda expression c6 thé la 1 khaéi Iénh hodc 1 biéu thic. Dau “->"
tach biét cadc tham sé va ndi dung thuc thi.

Lambda la moét trong nhing thay déi I6n nhat va dugc mong doi nhat clia ngbn ngir Java trong
phién ban phat hanh nay. N6 cho phép chuing ta x(r ly chlc nang (functionality) nhu mét doi cua
phuong thuc (thdng qua function around), hoac xt ly code nhu dir liéu (data): nhitng khai niém ma

mb&i nha phat trién chldc nang rat quen thudc.

Cé rat nhiéu ngén nglr trén nén tdng JVM (Groovy, Scala...) da c6 lambdas tir nhitng ngay dau tién,
tuy nhién Java developer thi khéng cé su lya chon cho lambdas v&i anonymous classes.

Viéc thao luan va thiét ké Lambdas dugc thuc hién véi rat nhiéu thoi gian va nd luc ciia cong dong.

Cudi cung, ban thuong mai da dugc dé ra, mot cau trdc ngébn nglr ngan gon va suc tich. Trong dang
don gian nhét, lambda c6 thé dugc biéu dién nhu mét danh séch céc dau phdy cla cac thong sé.

2. Cach khai bao va vi du

Vi du:

Arrays. asList( "a", "b", "d" ).forEach( e -> System. out.println( e ) );

Chu y rang, ki€u déi s6 e dugc suy ra tir trinh bién dich compiler. Ngoai ra, ban cling c6 thé cung
cap ki€u d6i s6 mot cach tuong minh, trong dadu ngoac don.

Vi du:
Arrays. asList( "a", "b", "d" ). forEach( ( String e ) -> System. out.println( e ) );

Trong truong hop body clda lambda phic tap hon, né cé thé dugc dat trong dau ngoac nhon - nhu
mot ham théng thudng trong Java.

Vi du:

Arrays. asList( "a", "b", "d" ). forEach( e -> {
[Bystem. out. print( e );
[Bystem. out. print( e );



)

Lambda c6 thé reference téi thanh vién cla I6p va cac bién cuc bd (chac chan rang cac bién nay la
ki€u final)

Vi du: Hai doan ma sau la tuong duong

String separator =",";
Arrays. asList( "a", "b", "d" ). forEach(
0 String e ) -> System. out.print( e + separator )

)8
va:

final String separator =",";
Arrays.asList( "a", "b", "d" ). forEach(
[ String e ) -> System.out.print( e + separator )

)8

Lambda c6 thé tra vé két qua gia tri. Ki€u cua return value sé dugc suy ra tu trinh bién dich
compiler. Cau lénh return khéng yéu cau bat budéc néu lambda body chi chitra 1 dong code.

Vi du: Hai doan ma sau la tuong duong

Arrays. asList( "a", "b", "d" ).sort( ( el, e2 ) -> el.compareTo( e2 ) );
va

Arrays. asList( "a", "b", "d" ).sort( ( el, e2 ) -> {
[int result = el. compareTo( e2 );
[return result;

} )

3. Bi€u thic lambda minh bach va khong minh bach (Explicit and
implicit lambda expression)

Mo ta

e MOt bi€u thirc lambda khoéng khai bédo kiéu (type) cGa cac tham s6 (parameter) cta nd
duoc goi la biéu thirc lambda khéng minh bach (implicit)

e MOt bi€u thirc lambda minh bach (explicit) la biéu thic c6 khai bdo ki€u cla cac tham sé
cla né mot cach rd rang.
Trinh bién dich sé suy ra cac kiéu tham sé déi véi biéu thic lambda khéng minh bach.



Vidu 1:

Doan code sau tao mét interface v6i mot phuong thic duy nhat va st dung né nhu mét loai biéu
thic lambda. Khi tao ra bi€u thic lambda ching ta khai bdo tham s6 s1 c6 kiéu la Integer

public class Main {

[public static void main(String[] args) {

[IMyIntegerCalculator myIntegerCalculator = (Integer sl) -> sl * 2;
[IBystem. out. println("Result: " + myIntegerCalculator. calcIt(5));
[

}

interface MyIntegerCalculator {

[public Integer calcIt(Integer sl);

}

Doan code trén sé tao ra két qua: Result: 10
Vidu 2:

Dugi day la bdn demo ma khéng st dung khai bdo ki€u cho cac tham s6. Khi bd qua cac kiéu, trinh
bién dich sé tu nhan ra né.

public class Main {

[public static void main(String[] args) {

[(IMyIntegerCalculator myIntegerCalculator = (sl) -> sl * 2;
[ISystem. out. println("Result: " + myIntegerCalculator.calcIt(5));
0

}

interface MyIntegerCalculator {

[(public Integer calcIt(Integer sl);

}

Doan code trén sé tao ra két qua: Result: 10

4. Tai sao nén st dung Lambda

- Giam sé dong code

M6t trong nhiing tién ich dé thdy nhat khi s&r dung Lambda Expression la s6 lugng dong code dugc
gidm. Chang ta c6 thé dé dang tao ra mot thé hién clia mot functional interface bang cach st dung

Lambda Expression hon la s dung mét anonymous class.

- HO tro thuc hién tuan tu (sequential) va song song (parallel)



Mét tién ich khac clia Lambda la viéc hudng lgi tir su hé trg cha Stream API cho céc tién trinh tuan
tu va song song.

Dé& cho dé hiéu, chang ta cung lam 1 vi du don gian, ching ta sé viét mét phuang thic dé kiém tra
xem s nhap vao cé phai la s6 nguyén té hay khong.

Theo cach théng thuong, ta sé viét code nhu sau, c6 thé doan code chua téi uu nhung thé hién
duoc diéu minh muoén lam:

private static boolean isPrime(int number) {
if(number < 2) return false;

[Jfor(int i=2; i<number; i++){

[[if(number % i == 0) return false;

il

[Feturn true;

}

Van dé & doan code trén la né sé chay tuan ty mét cach tu nhién va néu chiing ta c6 1 sé cuc Ién
thi chiing ta sé mat nhiéu thoi gian. Ngoai ra trong doan code nay c6 nhiéu diém tra vé ma né sé
khéng chay qua.

Bay gid ching ta sé xem Lambda gidi quyét van dé nay nhu thé nao.

private static boolean isPrime(int number) {
[return number > 1

[IK& IntStream. range(2, number).noneMatch(
(ITfindex -> number % index == 0);

}

IntStream |la mo6t chudi cac phan tir c6 gia tri ki€u int ho trg céc tién trinh téng hgp tuan tu va
song song.

Pé& dé doc hon, ching ta cling c6 thé viét theo cach sau:

private static boolean isPrime(int number) {
IntPredicate isDivisible = index -> number % index == 0;
return number > 1
&& IntStream. range(2, number). noneMatch(

isDivisible);

- Truyén hanh déng (behavior) vao phuong thurc



Bay gid chling ta sé truyén hanh ddéng vao mot phuong thidc thong qua mot vi du don gian.

public static int sumWithCondition(List numbers, Predicate predicate) {
[return numbers. parallelStream()

[} filter(predicate)

[} mapToInt(i -> i)

[0 sum() ;

}

Cach sir dung:

//Thg cac s[]
sumWithCondition(numbers, n -> true)
//Thg cac s[] ch[h
sumWithCondition(numbers, i -> 1%2==0)
//Thg cac s[] lon hon 5

sumWithCondition(numbers, i -> i>5)
- Luoi biéng nhung hiéu qua

Mot lgi thé cla viéc sir dung Lambda la su lugi biéng. Vi du, ta sé viét mot phuong thic tim ra s6 1é
I6n nhat trong day tir 3 dén 11 va trad vé binh phuong cda né.

Théng thudng, doan code sé dugc viét nhu sau:

private static int findSquareOfMax0dd(List numbers) {
(int max = 0;
(Jfor (int i : numbers) {

if (1 $2!'=0&& 1 >3 & 1 <11 & 1 > max) {

[IIMmax = i;

Ny

[

[(return max * max;
}

Chuong trinh trén sé luén chay tuan tu nhung chiing ta cé thé st dung Stream API dé€ dat dugc diéu
nay vaéi cach luoi biéng nhat. Hdy xem cach chdng ta viét lai khi s dung Stream API va Lambda
Expression.

public static int findSquareOfMaxOdd(List numbers) {
return numbers. stream()
. filter(NumberTest:: is0dd)

. filter(Number Test:: isGreaterThan3)



. filter(NumberTest:: isLessThanll)
. max( Comparator. naturalOrder())
.map(i -> i * i)
. get();
}
public static boolean is0dd(int i) {
[(return i % 2 != 0;
}
public static boolean isGreaterThan3(int i){
[return i > 3;
}
public static boolean isLessThanll(int i){
[return i < 11;
}
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