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Dei oo abS (Default Method) 6,8 siaw v douio ol @

interface Person { : i @
Date getBirthDate();
[ default} Integer age(){

long diff = new Date().getTime()-getBirthDate().getTime();
return (int) (diff / (1000L*60*60*24%*365));
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class Student implements Person {
private Date birthDate;
public Date getBirthDate() {
return birthDate;

¥

@Override

public Integer age() {
long yearMiliSeconds = 1000L * 60 * 60 * 24 * 365;
long currentYear = new Date().getTime() / yearMiliSeconds;
long birthYear = getBirthDate().getTime() / yearMiliSeconds;
return (int) (currentYear - birthYear);

¥

} class Student implements Person {
private Date birthDate;
public Date getBirthDate() {return birthDate;}
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interface A {} interface D extends B {

@FunctionalInterfac int g();
interface B { } ®
int 'F()-; @FunctionalInterface
} interface E extends B {
default double g(){ return 2;}

interface C { )

int f();
int g(); ® gl o0 ¢ oml Lanly SO Cay a5 (S

o} w5 53 |, @Functionallnterface
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r -> r*2*3.14
(X,y) => X+y e e
5 i ool Laly o 1y WS o0 Lo gh |y 2l SO aus aS Cwl (guSaskad @
Y (e liil) pammdiali oo Zel oolizin] BB ol bawly S ylgie 41 g @
public interface Comparator<T> {
int compare(T ol, T 02);
}‘ EWAAIPIE Y

Comparator<Person> comp =
(a,b) -> a.age().compareTo(b.age());
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List<Person> people =

Arrays.asList(

new Student("Ali", 1993),
new Student("Taghi", 19990),
new Student("Naghi", 1995));

Collections.sort(people,
(a, b) -> a.age().compareTo(b.age()));

Collections.sort(people, SO oY & le G oLl
new Comparator<Person>() { Sqii sos daz 5 b g (Al WS
@Override

public int compare(Person a, Person b) {
return a.age().compareTo(b.age());

}
¥
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class Str { @FunctionalInterface
Character startsWith(String s) { ijinterface Converter<F, T> {
return s.charAt(0); T convert(F from);
} }
}
Lo s gl |

Str str = new Str();
Converter<String, Character> conv =[str::§tartsw1thﬂ
Character converted = conv.convert("Java");

SEL 35390 G baasly S5 5 L a0
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Converter<String, Character> conv = str::startsWith;

Solwl w4 gl> | @

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

(Constructor) owjle a gl @

interface Factory<T> {
T create();

} Factory<Car> factoryl = Car::new;
Car carl = factoryl.create();
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Runnable , Comparator .l e

Ailoads B yme oo i U slalaulg®
Consumer , Supplier .Function Predicate :a:b e
a5l s java.util.function a. o e

java.util.function.Predicate St o
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Comparator<Person> comparator =
(pl, p2) -> pl.getName().compareTo(p2.getName());

Person pl = new Person("Ali");
Person p2 = new Person("Taghi");
comparator.compare(pl, p2); /] <0

comparator.reversed().compare(pl, p2); // > ©
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ls Predictae .55 ¢/, negate sor cand 5 ob;,l sl test sl @

String st = "ok";
boolean b;
Predicate<String> notEmpty = (x) -> x.length() > 0;

b = notEmpty.test(st); // true
b = notEmpty.negate().test(st); // false
Predicate<String> notNull = x -> x != null;

b = notNull.and(notEmpty).test(st); // true

Predicate<String> isEmpty = String::isEmpty;
Predicate<String> isNotEmpty = isEmpty.negate();
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Seis oo 1>l &l ol apply wie L@

ol lg wo; oS 5 gl andThen sl 5,5 o slaaie®

Function<String, Integer> tolnteger =
Integer: :valueOf;

Function<String, String> backToString =
toInteger.andThen(String: :valueOf);

backToString.apply("123"); // "123"
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Supplier
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Supplier<Person> personSupplier = Person::new;
personSupplier.get(); // new Person
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Consumer<Person> greeter =
p -> System.out.println(p.getFirstName());

greeter.accept(new Person("Ali"));
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Map<Integer,String> map = ...
BiConsumer<Integer,String> biConsumer =
(key,value) ->
System.out.println("Key: "+ key+
map.forEach(biConsumer);

n

Value: "+ value);

BiFunction<Integer, Integer, String> biFunction =
(numl, num2) -> "Result:" +(numl + num2);
System.out.println(biFunction.apply(26,25));

BiPredicate<Integer, String> condition =

(i, s) -> i.toString().equals(s);
System.out.println(condition.test(10, "10"));//true
System.out.println(condition.test(30, "40"));//false
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() -> new Person("Ali")

e Supplier<Person> s = () -> new Person("Ali");

e JLo: Supplier<Person> s= ()->new Person("Ali");

(p) -> System.out.println(p.getName())

e Consumer<Person>

(p) -> new Person(p.getName())
e UnaryOperator<Person>

e Function<Person, Person>
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ol 6l azetgle ¥ TaeY —Y ol o WIS - 5l colizle
Collections.sort

filterApples(applesList, predicate) ;luosls ®
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S50 plnil Jos wiz b Sy allis ol slacl g5, n@

interface java.util.stream.Stream<T>

S ol Jlog> G auslys oo COllection ja g, @

s SaS b acgomme ol lacl Gslo ol @

List<String> list = ...
Stream<String> stream = list.stream();

stream.forEach(System.out: :println);
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Set | List < Sy conl collection Sy Ygoss canie @
(a3l dge 2l So L 9 IO JUIS G )T asile (6,500 o Sluge o i ol Sow) @

WS o0 (3e) Sabon sbedl ) asgome Sy lacl pslug @

a3 o plxil Lael opl gq, »» (OpPEration) Joe wix b S5 g @
w‘u.io.o)t.:y 69))‘?;}*‘:&9‘35‘3 ®

(terminal) SLL Jes

list w= J map
" P haad Y collect S, oyt ol £55 S5 5l (glosls ©
a I'—T—"I Void String . Integer ) o
Intermediate Operations Terminal . .
P Operation antermediate) Jlw Jos

S a8l s fos 0ymniy 4y 1) (6,500 G Jos muilys oo 10,5 cop ) Jlug> lenr ©

1

B
4
2; 5**“* (e Ul ozl aliakbary@asta.ir A aSuus )3 Igls 3a3n Ll



Jg> 8 9,y 095w & IS

oS sl |y g poe 3l Candd SO ulys 0 @
stream() piSeo olbow/ Cand (ol 59, o los> @
el (St GLASS, a5 (6990 (e 51 @

List<Car> list = ... S o ol Jlog> ol 55, o il ST @
list filter() s udo |, o, Ko Laié 45
.stream() S S s ol ol e ses @
.filter(a->"Black".equals(a.color)) At = OTR D PR
.sorted((a,b)->a.price-b.price) sorted() oS, o cipo /y Jlug> @
limit(2) . )
.forEach(System.out: :println); S ol ) S8 o meS Lo jge g0 @

[imit() oS ogume |, il 00 90 (slac] ®
S Sl ) 55055 90l Sledlll 5 @
forEach() oS olo 1, 555 Jlus> slac) ;I S 0
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e Program “what to do” instead of “how to do”
: i @
e 1imit(2)
e forEach(System.out: :println);

Cowl 00,5 waly8 o slos> ol |y egiio GUSLI Algl> @
list.stream()

.parallel() oS Silgo |y losm sl anl b ol o > @

.filter((a)->a.price<40) -
.forEach(System.out: :println); Multi-Thread) e

parallel :ue S Jlgls Ly Solwa @
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Optional pegse

NullPointerException ;I s, So> olp oo iasas L5 S @

TN “.\A‘O‘ »° O, 83g5 o o s b SO Optional JE
& ww2lss |, Optional

sl Optional o s glaais 5l g lews (SiS o Jlude) g, @

calull T g0 ¢ oo a5 als 5 o Optional G cnull gl @ o o) @

Optional<String> opt = Optional.of("salam");
boolean b = opt.isPresent(); // true

String s = opt.get(); // "salam”

String t = opt.orElse("bye"); // "salam"”

// prints "s"

opt.ifPresent((s) -> System.out.println(s.charAt(0)));

N
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IS cod o3 Optional ss>4 @

55 sbw! NullPointer Exception cul (Sew oyl @
0SS zex | Liwle> wgidsli a5 wiS o S5 Optilonal e
(ifPresent awe L Skie) WS S (1 51 oolizl 51 L8) 1, Jlade 599 ©
w3 o 7, 25 NullPointerException slas; g wgiasl ol @
Wb so yizee 9 Ll 5 Sieed oo cddady slaas @
public Car findCar(String color) {...} : b @

System.out.println( findCar (“Black™).getColor() );

public Optional<Car> findCar(String color) {...}

findCar(“Black").
ifPresent(car->System.out.println(car.getColor()));
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WHSLSA )9 o ‘) LQ)Lu? S LGy PFIARY o @

v o | Jlag> SO g9, » (Stream Operations) cilise slo fos ¢ ®

..gmap .filter . forEach e
S oo 2 y0 delol o
class Car{
int price;
String color;
// getters & setters
public Car(String color, int price) {
this.color = color;
this.price = price;
} ):
public String toString() { ?
return "Car[color="+color+",price="+price+"]";

}

List<Car> list =
Arrays.asList(

new Car("Black", 30),
new Car("Black", 40),
new Car("Black", 50),
new Car("White", 20),
new Car("Yellow", 60)
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ForEach

Jlo a2 o pll jlog> gae 2 g9, p ], Ollese S @
list.stream().forEach(System.out::println);

list.stream().forEach(a-> System.out.println(a.color));

f(ntermediate) Jlw L cwl (terminal) SLL ollee G forEach o
S oLl L jlag> (595 2 6500 Joe ol Glos18 5l am omy . SLL @
® c . & .
2B Ry flbo S son Gz 2z @
o S

(VOid) = °

ol o9 az 5l il @
(System.out::println ) Consumer e
e
L e e isists e

(pgs Jto) lumo¥ wjlie SO L (398 Jol Jlo) w0 4 gl )] G Jie @
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list.stream() S ol clacl ;I
.filter(a->"Green".equals(a.color)); cw/iw 4Li<,
.forkEach(System.out: :println); Wigd ol
¢ - “ . “ ®
Fil'.rer' L.ﬁT’L""° L’ w‘ LS’L’L’ UL-LQ.C g_i.;
-_ 20 @ antermediate) Jlw ©
J (. @ .
0’ J Slo F o p 1y jlogr o o @
@ %o

(AJ‘O;LS,QJ.’ bOOlean 9 J.«SLSA LS“’))" 9(5“) Predlcate o
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]
) A5 o0 (SOTT) Ciye !y Jlos> @

antermediate operation) jls Joe S ®

B Mb Comparable )L..:9.> Lgl.é:.s:‘ Jf‘ ®
list.stream().sorted() o5 o, sal,b oo sorted cllee o
s,ls 1, Comparator go 5l ol )b S céb s oKl sorted cllec ®
QS oo ageine | log> slacl auglio ogo a5 @
sz Comparable ..> ;I (Car) ;] glacl a5 list Joo o
list.stream().sorted((a,b)->a.price-b.price)
QS o 0l Loz e o (s fllter g sorted il Slles S @

g cad o yo SOTEEA Sl L o a5l o] (5o, 5 slug> a5 i Slie @

b
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Limit

QS 50 dgaze |y Wigd o G310y &S Jlogz slacl slass @

Mg 48,5 s o 4luga glatl gac g0 limit(2) Mo @
9 sos plosil Lacl plu (g9, Hais g0 Slidas @
skip € limit L. alaise
o list.stream().limit(2).forEach(System.out: :println);
WS o0 Pl 1) Cnd Gl gac g0 @

o list.stream().skip(2).forEach(System.out: :println);

§
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Map

WS o Jos X0 s bl Jloge slacl I G e gl Sldee SG @

] WS o by glb Sy ]y Lo ogos @
list.stream() o b el Sype ar ) oo 0goe

.map(car->car.color) cwl Function G iyl @

java.util.function.Function<T, R> e

WS o Jows bl ) 5l glag a4 |y baeils 51 g lus> @

e Stream<Car> = Stream<String>

s, (HashMap St java.util. Map 4 b, map ;lles ol :ass o

list.stream()

.map(car->car.color)
.filter(color ->
color.startsWith("B"))
.forEach(System.out: :println);

§
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Reduce

51121172113 bl Joe S @

A;SGA C‘)’.&“‘“ )L.:9.> slacl 4E g0 )’\ M)‘A.o.o S @
0 oS Al | plidad ggeme il den 5 Jle @

v AS o ol Jlade G jlaie g0 cpl 51 @

7 A+
Q fewl e 4> 5l reduce sl L ®

14 @ BinaryOperator e

1 cwl Optional s 5l 1 59,5 ®
?‘ﬁ L

Optional<Integer> sumOfPrices = list.stream()
.map(car->car.price)
.reduce((pricel,price2)->pricel+price2);

sumOfPrices.ifPresent(System.out: :println);
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Count

long lowPrices
list.stream()
.filter((a) -> a.price<40)

.count();

(terminal) JLL ollee S5 @

J.Sb)f@).g ‘) )Lu9.’> slacl olows

als 5 oo lOong

s

Ayle Feogl peS ceud aS Candd slacl olaws

22
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Collect

Sbb Sllee S, @

WS oo el Jlusz 5l (Set b List o, S sl | acgames S, @
5,8 oo b lgie 4 Collector G o

JL.A ®

List<Car> newlList = list.stream().filter((a) -> a.price<40)
.collect(Collectors.tolList());

Set<Cary> set = list.stream().filter((a) -> a.price<40)

.collect(Collectors.toSet());
Function<Car,String> Function<Car,Car>

Map<String, Car> map = list.streaﬁ?T\\\a A(/////

.collect(Collectors.toMap(fcar->car.colon, | car-> car)));
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Match

boolean anyBlack =
list.stream()
.anyMatch(car -> car.color.equals("Black"));

boolean allBlack =
list.stream()
.allMatch(car -> car.color.equals("Black"));

boolean noneBlack =
list.stream()
.noneMatch(car -> car.color.equals("Black"));
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estream.distinct()

eOptional<T> stream.findAny()
eOptionalkT> stream.findFirst()
e stream.max()

estream.min()

e stream.toArray()
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1S duewgin (glaol pasls @

(List<Employee>) o5 .5 o 5 acgoms 5l @
Cawl Vooo 3l S li8gis ¢ o QLP;[:.AASLSSLASQL#A}‘.

WS ol (O 4 pS ) Bsi> oS al, Jol & Ve ple
List<Employee> list = ...
list.stream()
.filter(e->e.isMarried)
.filter(e->e.salary<1000)
.sorted((a,b)->a.salary-b.salary)
.1imit(10)
.forEach(e->System.out.println(e.name));
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. map-reduce ., .50

o2yl leas, 5l (Set) dcgomme SG WS B0 @
S clas | loal; Job Joomo puly> o @
w5 oo Teduce o gmap loul @
Gl nlin Wigpad 51>l (gl 6501 ol (Jg e o2 (5 ool o,
F(S &_J‘).u.!) O
d1lter) wgs oo g9, 108 L as Wit 3oy oloars, Las e

Dgd o3Iy Al (g i Jgb aS Jsl 4, 0o Ladd @
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3,1 59> LongStream o IntStream sl glakavly®
asS obel slacl (range) oL alys o a5 ®

Long s> «, long , Integer s> 4, Int o

IntStream oneTol9 = IntStream.range(1l, 26);
IntStream oneTo20 = IntStream.rangeClosed(1, 20);

oneTol9.forEach(System.out: :println);
oneTo20.forEach(System.out: :println);
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Stream.iterate(0, x -> x + 2)
.1imit(10)
.forEach(System.out: :println);

Jlss gae ol s 1terate Jol jul L @
UnaryOperator < :pgs sl L @

WS oo paine ) (B gae 5l (gam gac o sl ogi a5
Silw oo Culpim Jlog> S 1terate v :ass @

Do Sgdome (g 55y el 1,8 aS allss slacl slosy Ilmit SSL @
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2ol 3l lag>@
Stream<String> stream = Stream.of("A", "B", "C");
Ll sy » ok el @

String[] array = {"Ali", "Taghi"};

Arrays.stream(array);

b 9y 2 oo

Stream<String> lines =
Files.lines(Paths.get("data.txt"));
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IntStream.range(2, 160)

filter(
a -> IntStream.range(2, a - 1)
.nhoneMatch(x -> a % x == 0)
)

.forEach(System.out: :println);

AJSLSQ ul?' ‘) Yoo L>9s) o)l.: Js‘ Q‘A.C‘.
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(Parallel Streams) 3190 s ylo 9>

parallel oo SS L @
Ssdoo 2l slasz 69, 2 Gilse D)pe 4 aliSe Sliles @
list.stream().parallel()
.sorted().forEach(System.out: :println);
Cewos o thread o Sl 4 gili e i pla @

g o0 plil (5530 & y90 4 forKach o g s0rt Cllec oo @
multi-thread)

Conad o 00 Slg1,8 xS o parallel v a5 ol @

_J
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AS oo ool s Sz s |y Lacl dlis @

Seisee o5l g lime thread &G jo isw 10 9@
33l oo thread 3o g sldaiue olox a4 (B8 o g0 4 @
SO @

x4 O aseud gl aas LIS @

Qg o (s gidali yy Al JlataS 5 et sl ©
e Java 5: Thread Pools, Concurrent Collections

e Java 7: Fork/Join Framework
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w‘ )&J‘)JM}M)j 9 03l )L».w.: ‘6)‘9.0 )Lug.‘> )‘ odl.o.u.u‘ o
TP ‘_)S.M 6)‘5‘“ )Lu9.> )‘ wl.ucl.: ool Ll @

3,9 )b ey ol gl @

S <30 b b lug> ol p parallel() 5l oslacsl 0@
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iSS Sle>1,8 1, parallel sle

1-> i+1) 1398 o0 Feayw plp pois @

Stream.iterate(1L,
Limit(n)
.parallel () NJCINVLIIPRA TR

.reduce((a,b)->a+b); :
sl Jlge cuole 1terate |, ;@
Cwl 0SS g pais 18 ((G5lge idu iz 4 dllls ol @
Css oo Lg)'l.wé)"g.o LQ‘)'.’ .1terate s o

(¢ parallel-friendly) e
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Col aigje s 1terate sjluis;lge mass @

S gl oo S Lg)’Lng)"g.c b Cow S B § olf).cb O
)i{o Jlo v @

D e R B LaXd (6 99 A X

ArrayList HashSet LinkedList
IntStream.range TreeSet Stream.iterate

fowl g plas” S5 @

e LongStream.range(1,n+1).parallel () @
o Stream.1iterate(1L, i-> i+1).limit(n).parallel()
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class Accumulator {
long total = 0;

public void add(long value) {
total += value;

h long sideEffectParallelSum(long n) {

} Accumulator accumulator = new Accumulator();
LongStream.rangeClosed(1, n)
.parallel().forEach(accumulator: :add);
return accumulator.total;

}

sideEffectParallelSum(200 000)
2L 20_100_000 wsb ascs
VIRV (19 899 923 159 Fo) (6,550 vac axs g
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sbsen o ,e0 4 foreach ¢ parallel ;loolisle®

s v parallel lgsl 3 j=c @

dei o0 Ll (S5 culys yo:sequential() Jlgsl,s Sl e

sequential € stream.parallel().sequential() S o
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5 d weis Sl s (terminal) SLb Jee S a5 Sy b @
sei 003 1>l Antermediate) Sl oldes
pla ) oo lo iz 5llaeY & )le SO0 oY sogae @
3,5 oolaiwl lgs oo (L yws jo sl oz
5,5 5,65 (Ainal) coli Jio Wb o piie I L Lol @
int plus = 2;

S,Jas o S| SURS RN LGN I
Stream.iterate(6, x -> x + plus) J F7H o O
o] 00U L)&Q-O A ‘9L’> o c\.»lf&.o C_‘ﬁ‘)g.
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Lambdas, streams, and functional-style programming
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