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AFE A HOWZ} OtL|2f WHATS Y&{TX}H

- O1EA?
- allColorsOf| = & color |20 LS colorE ZEHSHA| 2.
- enhanced for loop= A& P01 SHOF & Y= SHA|2.

Ir

Th‘i\:o e Lor .:,v:ajcm?aog :;\ut!-- We
'E:om a known 5"1:? |
v
4= his in Chay
= saw T
List<String> allColors = List.of ("Red", "Blue", "Yellow"):;

for (String color : allColors) {

System.out.println(color) ;
} ;
~then pri
Print out eath ¢olor.

Far:at.'h item in the list eveate a
Lemporary vaviable, tolor..




()
- FA=?

- allColors9]
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2t A color0f| TSN colorE = EHSHA| 2.

.|

- SjOF & €= O{E A St=Xl= forEach() HIAM =0 Al 2OFA BHOF 2f. > for =0 H|SH

List<String> allColors = List.of ("Red", "Blue", "Yellow"):;
allColors. forEach (color -> System.out.println(color)) ;
— e —

Create 3 temporary

vaviable named tolor
For eath item in Print out the color
the list-.

ZHE
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class MixForLoops {

{

public static void main (String [] args)

List<Integer> nums = List.of (1, 2, 3, 4,
String output = "";
Candidat, ,
9oes hey. .

System.out.println (output);

3);

ode
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Candidates: Possible output:
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Hiter

skip

limit
distinet
sorted
map
dropWhile

takeWhile

Changes the current element in the

stream 1nto something else

Sets the maximum number of elements
that can be output from this Stream

While a given critena 1s true, will not

Process elements

Only allows elements that match the

given criteria to remain in the Stream

Will only process elements while the

given criteria 1s true

States the result of the stream should

be ordered 1n some way

This 1s the number of elements at the start

of the Stream that will not be processed

Use this to make sure duplicates are removed




java .util.stream.Stream

ZH SkIT
MR K|S 2 T2 ) (3T 127

discarding t

/| more

stream<T> distinct()
consisting of the distinct elements

Returns a stream

he first n

stream<T> sorted()
Returnsa stream of the elements of this stream, sorted according to

natural order.

stream<T> ﬁlter[Predicate<? super T> predicate)
Returns a stream of the elements that match the given predicate.

Stream<T> limit(lond maxSize)

Returns @ stream of elements truncated to pe no longer than max-
Size in length

<R> stream<R> map(Function-:? super T.? extends R> mapper)

Returns a stream with the results of applying the given function tO the
elements of this stream-

stream<T> skip(lond n)

Returns a stream of the rem aining elements of this stream after

elements of the stream.

Gl Ak i
oF (Intermediate Opeartion)

(These are JuSJC a few ok
the methods in Chream:-
here ave many move:

These aenevi

a IaJc’cI.?cin’ci:asd:J;JOOk
but don't ?anicf we'll
use the map method
later, and you'll see it

not as compli
it s“ms“""\’hda’cgd a
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java.util.stream.Stream

ate<? supef T> predicate)

any element matches the provided predicate.

boolean anleatch(Predic

Returns tru€ if

long count()
f elements in this stream.

Returns the number ©
R> collector)

r<? super A
of this

<R,A>R collect(('.ollecto

performs a muta
stream using @ Collector.
OptionaI<T> findFirst()
Returns an Optional describing the fir
empty Optional if the stream is empty-

/| more

<t element of this stream, or an

(These are some

{,crm'ma\ o?cra’ciohs on
Chream)

Yes, this looks even
starier than the ma
E}f}hOd:' Dor.’{: Pahiﬂ‘:
se genevie t
the compiler, bz{t So:‘FI:F
see when we actually us
this method, we don't ’
have to think about
these generie types.
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T, 5 extends BaseStream<T,5> |

. BaseStream

iterator() : lterator<T=>
parallel() : S
sequential() : 5

. Stream /
collect()
countk()
distinct()
dropWhile()
empty()
filter()
findAny()

::jl';té l;i;i‘-:-liél}} . IntStream . LongStream . DoubleStream

limit()

map()

max(Comparator<? super T= comparator) : Optinal<T=
min{Comparator<? super T= comparator) : Optinal<T=
reduce(BinaryOperator<T= accumulator) : T

skip(long n) : Stream<T=>

sorted() : Stream<T=

sorted(Comparator<? super T> comparator) : Stream<T=>
takeWhile(Predicate<? super T> predicate) : Stream=<T= {default}
toArray() : Object[]




LimitWithStream.java

o =] oy Lh

11
12
13
14
15
le
17
18
19
20
21
22
23

package cse.oop2.ch12_3;

import java.util.lList;
import java.util.stream.Collectors;
import java.util.stream.Stream;

[*x

* pp.418-4.20

*
* @author Prof. Jong Min Lee

*/
public class LimitWithStream {

[F**

* @param args the command line arguments

*/

public static void mazn(String[] args) {
new LimitWithStream().go();

1

AR =2 a2 YEEH 122
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

public void go() {
// p.418
List{String) strings = List.oA"I", "am
Stream{String) stream = strings
Stream{String> limit = stream

a"’ "]_:i_s-t"’ IIO_FII’ ”Stringg”};

System.out.println("limit = " + limit);

[/ p.420 - BFEO{Z limit AEZO| A 4 EiE _

// Stream QIE{HO[AO| 1limit()2 St AMOZE o7 Ol T= Jtsd
[/ S AAE 2[Z AL SEA Al E HEE 0 HlH

// Stream ‘:.’_|E1311|0|£9‘ counti iﬁf collect()= 2= ®AHE

long result! = limit

System.ou7.println("resultl = " + resultl);

/] p.420 - AEEE Bt M o™ EHl ME S7totEE

/] EHl AE212 0HS0] ALE50f &

Stream{String> stream2 = strings.stream{};
Stream{String) limit2 = stream2.limit(4);

List{String) result2 = limitZF;
System.out.println("result2 = " + result?);
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46
47
43
49
50
51
52
53
54
55

[/ p i AEDS GZO= Aol O

// Collectors.toUnmodifiablelist()& AtZctH =9 2|AEEZE D=
// Collectors.toSet(); Collectors.toUnmodifiableSet(), Collector
List{String) result3 = strings.stream()

limit(4)

.collect(Collectors. tol ist());
System.out.println("“result3 = " + result3);

=00

0
gjo

—-—— exec:1.5.0:exec (default-cli) @ java maven ——-
limit = java.util.stream.SliceOpss1@31befdSt
resultl = 4

result?2 = [I, am, a, list]

result3 = [I, am, a, list]
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- Map Z{X|= java.util.Collection Q/E{H|O|AE {LESHX| L0} E ”%*OE stream() HIN ==
0|28 == . map.entrySet().stream()= A2 ZHPHOZ AEEZICR Ot 5= QUZ.

@ Get the Stream from a source collection.

_J .stream()
I Sy B S

tolleetion —=

® Call zero or more intermediate operations on the

Stream.

@ Output the results with a terminal operation. ML__L_,—

.collect () r____'-" 7 ou'[',?u'E




- [> Bt ofy
rr Im oty 3
v OE o o
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£k AE 0| Choll 2 85tH, ~AEES dhetel
£k 2EF0| Chet ZarE dret
oo Z 2}l (stream pipeline): 2~ (source), 7 A4t X|F 40| & AT O
o2 Q2 HYMO| T8t = ol(query)S LIEH
List<String> strings = List.of("I", "am", "a", "list", "eof", "Strings");
List<String> result = strings.stream()
Cort what's in {:h;: stream {‘{;";tl{:ht
-sorted () &=—— original tollection)s usid " 4
L-IMI{ ‘th: s‘ﬁuam {OJUS‘t ) ord{r, bcl:o‘r‘t lli’hlbhs ‘t'hﬂ reésu
our Etmch'&s ,gr .limit (4)
.collect(Collectors.tolList()) ;
System.out.println("result = " + result); %Jjava ChainedStream

result = [I, Strings, a, am]
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skatie
\ass that has
Colle bjc:;' 515‘53'?2 ;:: wde @ ;t‘: Ehltoo
mt.JCi:‘:hE“ ons og C"“Et' Emd the
. _ _ P e Jletkors tlass etk up the
List<String> result = strings.stream() a{; J; © om0 \15 b L
.sorted|() oS o
.skip (2) lﬂsu\ks
Termi .1limit (4)
| ff‘:;,aj aPc"'inah; .collect (Collectors.toList()) ;
! Pertoy . ,
in Lhis t‘.a‘::: a;ﬂy%&rh‘!d'aft a_j The collect method takes a Cif{:"'
Z. ol sk'P’ limit. Pcka{:'“"‘* the veti for how to put :co& ¢
éhe . Eﬂfs € ves _ l'l"i ‘l’,HIS tase, i,Jcs using 3
'ﬂsfr‘uﬁ-& ul dllord; the vesults
. 'ons pgss ,é:"_d-hg to v cl?-cuﬂ mdﬂﬁhgd Callcc#w th
Fhs fhasg resul ‘és Pu s the rcsu[{:; into a L-IS{}
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Stream<String> limit = strings.stream()

.limit(4) ;
List<String> result = limit.collect(Collectors.tolist())
List<String> result2 = limit.collect(Collectors.toList())

. AERIO| AESE SOF 7|2 HAUNS HHE 2= glS

List<String> strings = List.of("I", "am", "a", "list", "of", "Strings"):
Stream<String> limit = strings.stream/() $Java LimitWithStream
-limit(4) strings = [I, am, a, list, of, Strings]
.collect(Collectors.tolist()); BRI ETI WEWRELS
hj’System.cut.println{"strings = " + strings);

System.out.println("result = " + result);
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@ rereve i

E.I-|:|- H o Al |

terator<T= iterator()
default void forEach(Consumer<? super T> action)

L BT EHAL AL 0f
- List<String> data = ..
- data.forEach(item -> System.out.printin(item));

- default void forEach(Consumer<? super T> action)

-
-

YCH EHAL B4 ARHO|AS FH A,

I

@ corection &

boolean add(E &)

boalean contains{Object a)
boolean isEmpty()

Object]] toArray()

boalean remove({Object o)

RN

- Iterable @IE{H|O|A 9| forEach() 7| & HAME /
@ st &

£ 3
(©) AbstractCollection @ ser ! £

?

ot QI .| 0| A (functional interface)= Single Abstract Method (SAM)E
a

]
- Java 882E+= QIEHL|O| A0 7|2 (default) A ELL d & (static) HAE X2 756l
o] 7He| 7|2 HAMER EE HMETL 20 A0 &rd @

ZH

N

.

I IO A2k g & Rl

Y

e AR

CHIl
= SAM 2|0
%
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public interface Comparator<T> ({

}

Comparator Interface

int compare(T ol, T o2);

“— \_,-—\.__—-/

N

Lambda expression (implements Comparator)

(s1l, s2) =-> sl.compareToIgnoreCase (s2)
\..-—\(—-i

Mcfhod avrgumch{:s j\

The C-om?iltr sees the lambda bod\,‘
(f-am?a'rtTdEortCasc} has an int

vesult, and

at matthes the veturn

type of the tompare method on the
Comparator intevface.
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ymplemen v
. [£ the Embda bo.dy IS inside eurly braces
ﬁ‘. mus Fu'{: scrmcolons on ‘H\: end o{: afi

: . ¢ lines, just like lines i X
(String s1, String s) -> methd ° o "2 rormal Jay

{ .
\ return sl.compareToIgnoreCase(s2); |
AN

o R v lambda body, which is ether 3 single

e Leadee. 18

2HClo| A O g2 Hhalste M EE @B 2o =5tctH
2iCt 24 2ol return & 2/ 0{0fF &

]
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(At1) forEach() HIME

- ArraylList 22ff29| forEach HME A[ZL|{H(signature) Implementation Requirements:
public void forEach(Consumer<? super E> action) The default implementation behaves as if:
¢ Consumer %F_T_-ég O|_|E-IH-'”O|¢ for (T t : this)
@Functionallnterface public interface Consumer<T> action.accept(t);

Modifier and Type Method Description
void accept(T t) Performs this operation on the given argument.

default Consumer<T>  andThen(Consumer<? super T> after)  Returns a composed Consumer that performs, in sequence, this operation followed by the after operation.




LambdaTest.java*

AR =2 a2 YEEH 122

1mport java.util  Arraylist;
import java.util.Llist;
import java.util.function.Consumer;

(/%% .4 lines */] @Functionallnterface public interface Runnable
public class LambdaTest { void run() : Runs this operation.
= [**
* @param args the command line arguments
L *"f’
= public static void main(String[] args) {

Runnable runnable = ()
runnable.run();

—> System.ou7.println("Hello, World!");

// Consumer QIE{HO|A= AEZ API,

// LetHol 2 Mgl 2 ga2g s

Consumer(Str1ng> consumer = str
consumer .accept("Hello, world!!");

NEJI%EiHﬂ,JﬂE. .
= Q0, i Java JHYOIM OF FEot
-> System.ou7.println(str);
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~ Consumer{String) consumer2 = str —» System.ov?.println(str);
30 - (Consumer{String) consumer3 = str -» System.ouv7.println(str + "!!!");
31 - (onsumer{String) consumer4 = consumer2.andThen(consumer3);
32 - consumer4.accept("Test");
33 -
34 - List{String) datalist = new ArraylList{();
35 ~ datalist.add("Hello");
36 - datalist.add("world");
37 ~ datalist.add("This");
38 ~ datalist.add("is");
39 ~ datalist.add("a");
40 ~ datalist.add("test");
41 ~ datalist.forEach ); == new MyConsumer()
42 -
43 ~ datalist. forEach_};
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Eﬂ ——— exec:1l.5.0:exec (¢
Hello, World!
Hello, world!!
Test

Test!!!

Hello

world

This

1=

a

test

Hello

world

This

is

| tes=st
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(strl, str2) -> {
~ i _ int lenl = strl.length();
- F =0l R BEZ((, ))E AE int len2 = str2.length();
C HIME Lol A BHEFSHOE S return 2 AME THs return len2 - lend;
}
. SE=E K| 2t =2S oo e = (strl, str2) -> str2.length() — strl.length()

CretumS YAIMOR SR UEBLE ZTFAR{TF LOpA S| S

I_ —r
- L0 M= Bh2tgi0] BN = &
- 2y QM Oo| 29| Hietgl AI= 0| voidRl BF
I well
Loo | No vound lo'raffkd"s'
Yhis a?’am n @ mInuLe @FunctionalInterface
see public interface
str —-> { Consumer<T> {
'\ﬁ\'mﬂ String output = "str = " + str; void accept(T t);
T\ubda System.out.println (output) ; } /\
am
: N,
o rtéurh Va’uc ejd'\Od 15 uo‘d on t\\c
Funf}clo“a\ lh{,g'r ae
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- SHCHe| Oi7H B0l = Xk Bl

1§ a lambda expression doesn T

Levs, You need :
Lake any pavame -LZ show this: @FunctionalInterface

kets
~C use emp brat public interface Runnable {

() -> System.out.println("Hello!") void run();

}
R— No m:‘t’hod ?aramctcrs _/

No need for vound brackets if it's a single parameter
wif?_l: a type (remember param types are optional)

@FunctionalInterface
str -> System.out.println(str) public interface Consumer<T> {

K void accept (T t)
}
One method parameter \_/

fFunctionalInterface
public interface Comparator<T> {
int compare(T ol, T o2);

}
t Two chc.hod Paramc’ccrs /\

(strl, str2) -> strl.compareToIgnoreCase (str2)
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Stream APIS]| filter() A E

- Stream<T> filter(Predicate<? super T> predicate)
- @Functionallnterface public interface Predicate<T>

Modifier and Type

default Predicate

<T>

static

<T> Predicate<T>

default Predicate

<T>

static

<T> Predicate<T>

default Predicate

<T>

Method

and(Predicate<? super

T> other)

isEqual(Object targetRef)

negate()

not(Predicate<? super

T> target)

or(Predicate<? super

T> other)

Description

Returns a composed predicate that represents a short-circuiting logical

AND of this predicate and another.

Returns a predicate that tests if two arguments are equal according to

Objects.equals(Object, Object).

Returns a predicate that represents the logical negation of this

predicate.

Returns a predicate that is the negation of the supplied predicate.

Returns a composed predicate that represents a short-circuiting logical

OR of this predicate and another.

Evaluates this predicate on the given argument.
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- Of| &l
List<String> data = List.of("This", "is", "a", "test", "Hello", "world", "Hi");
List<String> stream1 = data.stream()
filter(e -> e.toLowerCase().startswith("h"))
.collect(Collectors.toList());

List<String> stream?2 = data.stream().filter(new MyPredicate()).collect(Collectors.toList());
class MyPredicat implements Predicate<String> {

public Boolean test(String t) {
return t.toLowerCase().startsWith("h"));
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@Functionallnterface

Sted OIE | O| A S LIEtLH = Of = H| O] M(annotation) : @Functionallnterface
- (&) 11 > small L, large |

- e A E 0= @Functionallnterface OH .= H|O| M2 AFESHA| Y= F2E US.
St QG olA

- 8k 79| =4 MM E(SAM; Single Abstract Method)E 7HX|= S22

- Java 80|22 2= FI/IHECE FH HAMELRL 7|2 (default) HIAME 7HE ==

ok

0

- (&4) AEH o[
- BE HMEZFE HMES s
- Java 80|22 & F/HH O E FA HMELL 7|2 (default) HIME 7HE = UAS.
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Song.java*

o =1 o LN

11
12
13
14
15
16
17
18
19
20
21

package cse.oop2.ch12_3;

public class Song {

private final String title,
private final String artist;
private final String genre;
private final int year;
private final int timesPlayed;

public Song(String title, String artist, String genre, int year, int timesPl
this.title = title;
this.artist = artist;
this.genre = genre;
this.year = year,
this.timesPlayed = timesPlayed;

ayed) {



AR =2 a2 YEEH 122

public int getYear() {
return year,

23 public int getTimesPlayed() { 43 @0verride

24 T return timesPlayed; @ O public String toString() {
25 } 45 return title + ", "

26 46 + artist + ", "
27 public String getTitle() { 47 + genre + ", "
28 T return title, 48 + year + ", "
29 } 49 + timesPlayed + "\n",;
30 50| - }

31 public String getArtist() { 51 }

32 T return artist; 52

33 }

34

35 public String getGenre() {

36 T return genre,

37 }

}
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JukeboxStreams.java*

5 package cse.oop2.ch12_3;

&

7 B import java.util.Comparator;

8 import java.util.list;

9 import java.util.Optional,
10 import java.util.Set;
11 import java.util.function.Function;
12 - dimport java.util.stream.Collectors;
13
14 public class JukeboxStreams {
15
16 H public static void main(String[] args) {
17 List{Song) songs = new Songs().getSongs(); [Cassidy, Grateful Dead, Rock, 1972, 123
18 , 50 ways, Paul Simon, Soft Rock, 1975, 199
19 /] p.445 Rock 2 e 5= S
20 Ligt(Sgng> rockSongg = songs_stream{} , The Outsider, A Perfect Circle, Alternative Rock, 2004, 312
21 filter(song -» song.getGenre().contains("Rock")) | - With2 titeie ielp from by fricnds, The Beaties, Rock, 1967, 168
22 . COllECt{COllECtOIE . fﬂ:‘:iff( }}; : With a iittlerHelp from My F]:iencris, Jo:e Cocktrer, Rock, 1968, 46
23 System. out. println(rmckSDngs}; , Immigrant Song, Karen O, Industrial Rock, 2011, 12

, I am not a woman, I'm a god, Halsey, Alternative Rock, 2021, 384
, Immigrant song, Led Zeppelin, Rock, 1970, 484
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/] p.447 el A2 2=

List{String) genres = songs.stream()
.map(song —» song.getGenre()
.collect(Collectors. tolist()

System.out.println(genres);

)
);

/] p.449-1 H= S5 A
List{String) genres2 = songs.stream()
.map(song —» song.getGenre())
.distinct()
.collect(Collectors. tolist());
System. ou7.println(genres2);

/] p.449-2 H[ERO| "With a Little ..." L2lE B HO| Q= 714 O
String songTitle = "With a Little Help from My Friends";

List{String) result = songs.stream()

.filter(song —) song.getTitle().equals(songTitle))
.map(song —> song.getArtist())
filter(artist - l!artist.equals("The Beatles"))

.collect(Collectors. tolist());
System.ou.println(result);

f
1
I

[Electronic, R&B, Rock, Soft Rock, Industrial Rock, Electronic, Soft Rock, Electronic, Alternative Rock, Rock
[Electronic, R&B, Rock, Soft Rock, Industrial Rock, Alternative Rock, Blues rock, Pop, Latin]

[Joe Cocker]
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47 /] p.450 &+ QIE{ I O[A Function AtE

48 Function{Song, String) getGenre = song —» song.getGenre();

49 List{String) genres3 = songs.stream()

50 .map(getGenre)

51 distinct()

52 .collect(Collectors. tolist());

53 System.ouwt.println(genres3);

54

55 [/ p.450 SCF HSA CHAl Method reference(H{ME 2I{HA) AR

56 Function{Song, String) getGenre4 = Song::getGenre;

57 List{String) genres4 = songs.stream()

58 .map(getGenre4) // or .map(Song::getGenre)

59 distinct()

60 .collect(Collectors. tolist());

61 System.ou?.println(genres4);

62

63 [/ p.450 OIME 2§ H AP} Comparator QIE{H 0|~ 9| comparinglnt() & &4 HME Zg

64 List{Song> result? = songs.stream()

65 .sorted(Comparator. comparingInt(Song: :getYear)) // (—

66 .collect(Collectors. tolist()); _ : : L :
. [Electronic, R&B, Rock, Soft Rock, Industrial Rock, Alternative Rock, Blues rock, Pop, Latin]

67 System. out. pr1ntln{result2}; | [Flectronic, R&B, Rock, Soft Rock, Tndustrial Rock, Alternative Rock, Blues rock, Pop, Latin]

[With a Little Help from My Friends, The Beatles, Rock, 1967, 168
;, Come Together, The Beatles, Blues rock, 1968, 173

, With a Little Help from My Friends, Joe Cocker, Rock, 1963, 46
; Come Together, Ike & Tina Turner, Rock, 1970, 165

, Immigrant song, Led Zeppelin, Rock, 1970, 484

;, What's Going On, Gaye, R&B, 1971, 420

, Cassidy, Grateful Dead, Rock, 1972, 123

; 50 ways, Paul Simon, Soft Rock, 1975, 199

, Hurt, Nine Inch Nails, Industrial Rock, 1995, 257

, Breathe, The Prodigy, Electronic, 1996, 337

, Silence, Delerium, Electronic, 1999, 134
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69 [/ p.451 Set ZHA| 4HiM

70 Set{String) genres5 = songs.stream()

71 .map(song —» song.getGenre())

72 .collect(Collectors. toSet!));

73 System.ou7.println(genres5);

74

75 // p.451 Collectors.joining() && HME AFE5SHY String BH=7|
76 [/ SV ZAE s I FE%t 7|s.

77 String joinedString = songs.stream()

78 .map(Song: :getGenre)

79 .distinct()

80 .collect(Collectors. joining(","));

81 System.out.println(joinedString);

82

83 [/ p.452 Hot= AE ZA ofF =9l

84 boolean exists = songs.stream()

as .anyMatch(s - s.getGenre().equals("R&B"));
86 System.ou7.println("R&B exists: " + exists);

87

88 [/ p.451 EF = 27|

89 Optional{Song) song0f1995 = songs.stream()

90 filter(s -> s.getYear() — 1995)

91 findFirst();

92 [ if (song0f1995.1isPresent()) {

93 \ System.out.println("Song of 1995 = " + song0f1995.get().toString()); I
94| |

[Pop, Soft Rock, Rock, Alternative Rock, Latin, Electronic, Industrial Rock, Blues rock, R&B]
Electronic,R&B, Rock, Soft Rock, Industrial Rock,Alternative Rock,Blues rock, Pop,Latin
R&B exists: true

Song of 1995 = Hurt, Nine Inch Nails, Industrial Rock, 1995, 257
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96
97
98
95
100

102
103
104

// p.451 o= I M 7|
long number0fDistinctSongs = songs.stream()
.map(Song: :getArtist)
.distinct()
.count();
System.out.println("F <5t OIE|AE 2= = " + numberOfDistinctSongs);
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106
107
108
1095
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

]

class Songs {

public List{Song) getSongs() {

return List
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new

Lof

Song("$10", "Hitchhiker", "Electronic", 2016, 183),
Song("Havana", "Camila Cabello", "R&B", 2017, 324),
Song("Cassidy", "Grateful Dead", "Rock", 1972, 123),
Song("50 ways", "Paul Simon", "Soft Rock", 1975, 199),

Song( "Hurt", "Nine Inch Nails", "Industrial Rock", 1995, 257
Song("Silence", "Delerium", "Electronic", 1999, 134),
Song("Hurt", "Johnny Cash", "Soft Rock", 2002, 392),
Song("Watercolour", "Pendulum", "Electronic", 2010, 155),
Song{ "The Qutsider”, "A Perfect Circle", "Alternative Rock",
Song( "With a Little Help from My Friends”, "The Beatles", "R

S
-

2004, 312),
ock", 1967, 168),

).
)

2),

Song{ "Come Together", "Ike & Tina Turner", "Rock", 1970, 165)),

Song("With a Little Help from My Friends", "Joe Cocker", "Rock", 1968, 46),
Song{ "Immigrant Song", "Karen 0", "Industrial Rock", 2011, 1

Song( "Breathe", "The Prodigy", "Electronic", 1996, 337),

Song("What's Going On", "Gaye", "R&B", 1971, 420),
Song("Hallucinate", "Dua Lipa", "Pop", 2020, 75),

Song("Walk Me Home", "P!nk", "Pop", 2019, 459),

Song("I am not a woman, I'm a god”, "Halsey", "Alternative R
Song( "Pasos de cero", "Pablo Alborin", "Latin", 2014, 117),
Song("Smooth", "Santana", "Latin", 1999, 244),

(
(
(
(
(
(
(
(
E
SongE"Come Together", "The Beatles", "Blues rock", 1968, 173
(
(
(
(
(
(
(
E
Song("Immigrant song", "Led Zeppelin", "Rock", 1970, 484});

ock", 2021, 384),
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- java.util.stream.Stream QI E{ I O] A A7

- =8 HAE: distinct(), filter(), limit(), map(), skip(), sorted(), anyMatch(), count(), collect(), findFirst(),
findLast() &

AE& oo|Z2tQl: AA(source), S2F ALK (intermediate operation), Z|& & At terminal
operation)

- AER 28 V0| EetQl AAe) T AL He AEE AR 7 AL =" 27

- B 2o A et QIH I O| A (SAM) T+

Java 8 O|2 == QIHLO|A0 7|Z HAMEL E& HME ALE 7HSof &,

2| AE0| A= HIO|E0 CHEI AEES 28510 Easoh it =

- filter(), map(), reduce(), sorted(), count(), collect(), sum() &



