[ IOTOKM AQHHbIX




MNTEPUOOBAHME KOAAEKLLMUA

TUNMYHAS onepaumg — OOOUTU KOAAEKLIMIO, MOUMEHIT METOA K
KOXKAOMY DAEMEHTY

List <Student> allStudents; List <Student> allStudents;
int count=0; int count=0;
for (Student s:allStudents){ Iterator<Student> it =
if (s.isFrom(“Sfedu”)) allStudents.iterator();
count++; while(it.hasNext()){
} Student s = it.next();

if (s.isFrom(“Sfedu”) )

count++;
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[TooOAEMDI

» MHOro CTepeoTUnNHOIro KOAQ

®» HeBO3MOXHO PACMNAPAAAEAUTD

®» []p1 BAOXKEHHOCTU LIMKAOB C OOAbLLUMM KOAMHECTBOM KOAQ 3ATEMHIAETCH
CMBbICA
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BHYTOEHHEE UTEPUPOOBAHUNE

long count = allStudents.stream()
.filter(st ->st.isFrom(“Sfedu”))

.count();

AN NAPAAAEABHOTIO BbINMOAHEHMA

long count = allStudents.parallelStream()
.filter(st ->st.isFrom(“Sfedu”))

.count();
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Java Stream

®» 35T0 KOHBenep o6paboTku MOCAEAOBATEABHOCTM SAEMEHTOB M3 MCTOYHMKA
(HONPKMMEP, KOAAEKLMM, MACCUBA MAM CDAMAQ)

» Stream APl (nogBmBLLMIMCS B JOVA 8) MO3BOAIET OMMCHIBATb BbIMUCAEHMS B
AEKAQPATMBHOM CTUMAE, YTO AEAQET KOA DOAEE BbIPA3UTEABHBIM U
KOMIMOKTHBIM, O TAKXXE AQET BO3MOXHOCTb AETKO PACMAPAAAEAMBATH
O0pPABOTKY 6E3 PYYHOrO YNPABAEHUA NMOTOKAMM
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[TOTOK AQHHbIX

» CpPEeACTBO KOHCTRPYMPOBAHUA CAOXKHbIX ONMEPALMM HOA KOAAEKLIMAMM
(MaCCHMBOMM, TEHEPLATOPAMMU UAU UTEPATOPAMMU) C NMPOUMEHEHUEM
ADOYHKLMOHAABHOTO MOAXOAQ

®» He COXPAHIET CBOM DAEMEHTbI, OHM MAM XPAHITCY B OCHOBHOM KOAAEKLLMM
MAM OOPMUMPYIOTCH MO TPEDOBAHMIO

» [|OTOKOBbIE ONEPALMN HE U3MEHST MX MCTOYHMK, O DOPMMPYIOT HOBbIE
MOTOKM MAM BbIAQIKOT PE3YALTAT
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[TOTOK AQHHbIX

®» [|OTOKM
» CO3.A.CHOTC9I M3 MCTOYHUMKA AQHHDBIX

®» SAEMEHTbI MOTOKA MOABEPIAOTCS CEPUM MPOMEXKYTOYHbIX ONEPALLMM

( )

®» [Jpouecc obpabOoTKM MOTOKA AOAXKEH 30BEPLLIATLCH

®» []OTOK, BbIMOAHMBLLIMM TEPLMUNHAABHYIO Onepaumnto, CHMTAETCA 3ABEPLLUEHHbBIM

» [JoTOK OBPABATLIBAET AMLLIL CTOABKO AGHHBIX, CKOABKO HY>XHO AAS MEPEXOAC
B TEPMMHOABHOE COCTOSHME

®» [JOTOK MOXHO MCMNOAb30OBATb TOABKO OAMH PA3

HYepabiHuesa M.U., UMMUKH tOPY




Co3A0HME NOTOKA

» JHTeppenc Stream<T>
Stream <String> words = Stream.of(“one”,”word”, “next”,”Word”);

words.forEach(value-> System.out.println(value));

® Jina nwbon Konanekuuu

» Metogom stream() wam parallelStream()

List<Integer> list = new ArraylList<>();
Collections.addAll(1list, 1, 5, 6, 11, 3, 15, 7, 8);
list.stream()

.forEach(value-> System.out.println(value));

//1list.stream().forEach(System.out::println);
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Co3A0HME NOTOKA

® JilnA mMaccuBa
» MeTon Stream.of(array);
= MeToq Arrays.stream(array,from,to);

™ [lycTOW MNOTOK

Stream<String> s = Stream.empty();
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Co3A0HME NOTOKA

®» HeCKOHEYHbIM NOTOK
®» CTAOTMY4ECKME METOAbLI MHTEPADEMCA Stream

®» |1CNOAb3yd OObEKT OYHKLMOHAABHOIO MHTEPJdEMCA Supplier<T>

Stream<String> echo =Stream.generate(() -> “Echo”);

echo.forEach(System.out: :println);

Stream<Double> randoms =Stream.generate(Math: :random);

randoms.forEach(System.out: :println);
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Co3A0HME NOTOKA

®» LeCKOHEYHbIM MOTOK

®» [1CNOAb3ys OObEKT OYHKLUMOHAABHOIO MHTEPdOEMCA UnaryOperator <T>

Stream <BigInteger> integers = Stream.iterate(

BigInteger.ZERO, n -> n.add(BigInteger.ONE));
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Co3A0HME NOTOKA

» OrpAHMYMTb MOTOK

» 1CMOAb3YS MPEAMKATHYIO COYHKLIMIO

BigInteger limit = new BigInteger(“100000”);

Stream.iterate(
BigInteger.ZERO,
n -> n.compareTo(limit)<o,
n -> n.add(BigInteger.ONE))
.forEach(System.out: :println);
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Co3A0HME NOTOKA

» OrpAHMYMTb MOTOK
Stream.iterate(LocalDate.now(), 1d->1d.plusDays(1L))
.1imit(10)
.forEach(System.out: :println);
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Co3A0HME NOTOKA

» CTaTM4ECKME METOAbLI APYIMX KAQCCOB

String str = ...;

String regex = “\\PL+” ;// cTpoky Ha cnoBa

Stream <String> words =Pattern.compile(regex)
. splitAsStream(str);

words.forEach(System.out::println);

// ®ann Ha CTpoKwu
try( Stream<String> lines = Files.lines(path)){
lines.forEach(System.out: :println);

}catch(IOException ex){}
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MeToOAbI MOTOKOB

®» [[peobpa3ytoT NOTOK B APYTOM NOTOK

» filter () JOOPMMPYET MOTOK C ACHHbBIMM, YAOBAETBOPSIOLLMMM
YCAOBMIO.

» YCAOBME — OObEKT TMNA Predicate<T>

List <String> words =..;
Stream<String> longW = words.stream()

.filter(w->w.length()>12);
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MeToOAbI MOTOKOB

List<Integer> list = new ArraylList<>();
Collections.addAll(1list, 1, 5, 6, 11, 3, 15, 7, 8);
list.stream()

filter(i -> i%2==0)

.forEach(System.out: :println);
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MeToOAbI MOTOKOB

®» [[peobpa3yoT NMOTOK B APYToM NMOTOK
® map() dOOPMUPYET MOTOK C NPEOOBPA3OBAHNEM

List <String> words = new ArraylList<>();
Collections.addAll(list, “words", “Words",...);

Stream<String>
lowercaseW = words.stream()
.map(String: :toLowerCase);
Stream<String>
firstLetters = words.stream()

.map(s -> s.substring(0,1));
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MeToOAbI MOTOKOB

» OrpaHM4yeHme noToka
» Jimit(n)
» skip (n)
» takeWhile( npegukaTt )
®» dropWhile( npegukaTt )

Stream <Double> randoms = Stream.generate(Math::random)

.1imit(100);

YepabHuesa M.N., UMMIKKH tOPY




MeToOAbI MOTOKOB

®» CoeauMHeHue OBYX NOTOKOB

®» concat(noTtokl, noTok 2)
®» Jlpyrue npeobpasoBaHus
®» reversed() obpaTHbi nMopsaaok
®» distinct() nomaBneHue ayb6nnKaToB B NoToKe

®» sorted( kKomnapaTop) COpTUpPOBKA

Stream<String> lengthSort =
words.stream()

.sorted(Comparator.comparing(String: :length));
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MeToOAbI MOTOKOB

Stream<String> 1lengthSort =
words.stream()

.sorted(Comparator.comparing(String: :length));

List<String> list = new ArraylList<>();

Collections.addAll(list,"al1","a2","back", "a2", "qwerty", "a2");
list.stream()
.distinct()

.forEach(System.out::println);
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MeToOAbI MOTOKOB

®» BLINMOAHEHUME AAT KODKAOTO DAEMEHTA MOTOKA

®» peek( dyHKUMA)

Stream<String>
lowercaseW = words.stream()

.peek(System.out: :println)

.map(String: :toLowerCase)

.peek(System.out: :println);
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MeTOAbl CBEAEHMY

® BLINOJIHAT onepauun, cBoAA MOTOK K HENnOTOKOBOMY 3Ha4YeHWH
®» count()
®» anyMatch()
®» al1Match()

®» noneMatch()

® po3Bpawawwme 3HayvyeHune Optional<T>
» max()
»min()
®»findFirst()
» findAny ()
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MeTOAbl CBEAEHMY

List<String> list = new ArraylList<>();
Collections.addAll(list, "pa3Hbe", "cnoBa",...);
System.out.println(

list.stream()

.filter(w -> w.length() == 5)

.count());
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MeTOAbl CBEAEHMY

Optional<String> startWithQ =
words.stream()
.parallel()
.filter(s -> s.startsWith(“Q”)).
.findAny();

boolean aWordStartWithQ =
words.stream()
.parallel()
.anyMatch (s -> s.startsWith(“Q”));
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HAOKOMAEHME PE3YABTATOB

® [pOoCMOTpP pe3ynbTaToB
stream.forEach(System.out: :println);

stream.forEachOrdered(System.out: :println);

® COXpaHeHWe B CTPYKType AaHHbIX

String [ ] result = stream.toArray(String[ ]::new);

List <String> result = stream.collect (
Collectors.tolList());

Set <String> result = stream.collect (

Collectors.toSet());
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[Tonmepbil

List<String> mylList =
Arrays.aslList("al1", "a2", "b1l", "c2", "cl");

myList.stream()

.filter(s -> s.startsWith("c"))

.map(String: :toUpperCase)
.sorted()

.forEach(System.out: :println);
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[Tonmepbil

Str\eam.o-F("dzl', llazll, llblll, Ilb3ll, IICII)
.filter(s -> {

System.out.println("filter: " + s);

return true;

})
.forEach(s -> System.out.println("forEach:

+5));
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[Tonmepbl

Str\eam.O-F("dzn, llazll, Ilb]-llJ Ilb3llJ IICII)

.map(s -> {

System.out.println("map: " + s);

return s.toUpperCase();

})
.anyMatch(s -> {

System.out.println("anyMatch: " + s);

return s.startsWith("A");
})s
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[Tonmepbl

Str\eam.o-F("dZ", |la2ll, llblll, llb3ll, IICII)

.map(s -> {

System.out.println("map: " + s);

return s.toUpperCase();

})
.filter(s -> {

System.out.println("filter: " + s);

return s.startsWith("A");

})
.forEach(s -> System.out.println("forEach: " + s));
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KOTAQ YTO MCMOAb3OBATH

Kputepui

Yutaemoctb

np0M3BOAMTeanOCTb

Mapannennsm
N3meHAaemoe cocToAHMEe

CnoXXHas ornkKa

YepabiHuesa M., UMMKKH tOPY

Stream API 5/7

JTaKOHWYHbBIN, AEKNAPATUBHbIN
CTUNb

4> OnTummnsupoBsaH JIT (Ha BonbLmx
AAHHbIX)

parallelStream() nerko no6aBuTb
XK He nopaepxmeaet side-apdeKThbl

x MoeT cTaTb HeYnTaembiMm

Uuknbi
¥ MHoro boilerplate-koaa

% bbicTpee Ha tiny-AaHHbIX
(<1000 3n.)

K CnoxHan pyuHas peanusaums
MONHbBIN KOHTPOANb

Jlydwe AnA CNOXKHbIX YC0BUIA



» Koraa mcnoab3oBaTtbh Stream API?

» / O0pabOTKA KOAAEKLIMM B PYHKULUOHAABHOM CTUAE.
v Ueno4ku onepauum (OUABTPALLMI — MAMNMKMHI — Arperaums).
v MapAaAAeAbHble BbIYHUCAEHUA (OOAbLLIME AQHHbBIE).

» KorAd UCNOAb30OBATb LLUKAbI?

» / MUKPOONTUMMU3IALLUU (KPUTHUYHBIE NO perf y4acTkm).
v CAOXHAasA Bu3Hec-AOruka C side-adodoektamm.
v PQHHUU BbIXOA 13 0OpaboTKM (break).
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[Tonmepbil

B npeAblAyLLLEM MPUMEPE

1. TloCcTaoBUTb filter MNEPEA map
2.  AoOQBUTb NeEPeEA PUABTODOM COPTUPOBKY
.sorted((s1, s2) -> {

System.out.printf("sort: %s; %s\n", sl1, s2);

return sl.compareTo(s2);

})

3. [TOMEHATb COPTUPROBKY M OUABTD MECTAMMU
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[T AAAEABHBIE MOTOKM
AQHHbIX




CO3AQ0HME

®» [1na nwbok kKonnekuumum metopn parallelStream()
String contents = new
String(Files.readAllBytes(Paths.get(“alice30.txt”)),
StandardCharsets.UTF_8);
List<String> words = Arrays.aslList(contents.split(“\\PL+”));

Stream <String> parallelWords = words.parallelStream();

®» [lnA nocnenoBaTeNbHOro nNoTtoka Metoaom parallel()

Stream <String> parallelWords =
Stream.of(wordsArray).parallel();
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ToebOBAHMS

®» [JOAYy4OEMbIM MPU MAPAAAEABHOM BbIMOAHEHMM PE3IYALTAT AOAXKEH ObITb
TAKMM XKe, KK U MPM MOCAEAOBATEABHOM BbIMOAHEHMM

®» |ICTOYHMK AQHHbIX AOAXKEH AETKO PA3OMBATLCH HO YHOCTMH
» Onepaumsd He AOAXKHA MMETb COCTOAHMS

» Onepaums AOAXHA OblTb ACCOLMATMBHOM
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CKOpPOCTb PABOTHI

long start = System.currentTimeMillis(); // System.nanoTime()
long finish = System.currentTimeMillis();

long elapsed = finish - start;

//Java 8

Instant start = Instant.now();
Instant finish = Instant.now();

long elapsed = Duration.between(start, finish).toMillis();
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OT 4Yero 30BUCUT

OT KOAMYECTBA FAEP
OT1 06bEMA AQHHbIX
OT 30TPAT HA OPrAHM3ALMIO MAPAAAEABHOTO MYAQ MOTOKOB

OT TPEeOOBAHMS YNOPIAOYEHHOCTH

OT AAUTEABHOCTM CAOMOM ONEPALMM, BLINOAHIEMOM B MOTOKE
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CpaBHeEHME

long count = words.stream() long count = words.parallelStream()
.filter(w ->w.length() >12) .filter(w ->w.length() >12)
.count(); .count();

//YTObObl 3amMegnnTb
long’ count = words.stream()

filter(w -> {

Thread.sleep(100);
return (w.length() >12);

1)

.count();
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[ OHKQO MOTOKOB

int shortWords = new int[12]; Map<Integer, Long> shortWords =
words.parallelStream() words.parallelStream
.forEach( s-> { .filter (s->s.length() <12)

if (s.length() <12) .collect( grouppingBy/(
ortWords[s.length() J++;

String::length, counting()));

ystem.out.println(
Arrays.toString(shortWords));
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