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10 | NIO /ITMO

® [1pemmyuiectea NIO
* nopaepxka dydgepos BHe Kyun (direct buffer)
+ rnoAnepXxka HebnokMpyeMblx KaHas10B
* noaaepXka MynsTunaekcupyemMbix kKaHanos (selectors)
* NMoAAEPXKKA aCUHXPOHHbIX KaHa10B

Java 11



Bnokupyemblii | He6nokupyembiii 110 I/iITMO

® H/10KMpyeMbIit
+ Onepauus BBOAAa-BbiBOAA G/10KMPYET BbINOSIHEHNE
+ Henb3s Npoao/HkKnTb, NOKa OHa He 3aKOHUNTCS
® HeboKMpyembIn
+ Onepauus BBOAA-BbiBOAA BO3BPALLAET -1, €C/IN HET AAaHHbIX
+ MOXHO caienaTb YTO-TO elle, 1 NonpoboBaTh ellle pas3

12



CUHXPOHHBII | aCUHXPOHHBIIA 110 I/iITMO

® CNHXPOHHbIN
+ Onepauns BBoAA-BbIBOAA BEPHET AaHHble B TOM e NOTOKe
+ [locnepgoBaTtenbHOE BbINO/IHEHNE: 3anpoc - OTBET - 06paboTka
® ACUHXPOHHbIN
+ Onepauyynsa BBoga-BbiBOAA:
= BO3BpalLaeT KOHTenHep ans éyayuiero pesynsrara (Future)
" rosiydaeTt 06bekT-06paboTumk pesynsrata (CompletionHandler)

+ He Hy)XHO XgaTb A1 OTNpaBKyM HOBOTO 3anpoca

13



java.nio - Buffer I/iITMO

mark

h 4
0 Buffer capacity

A

position limit

® java.nio.Buffer — KoHTenHep AN XpaHeHUsa OaHHbIX
# capacity - eMKOCTb (MakcuMasibHbIN pa3mep)

+ [imit - CKO/IbKO MOXKHO 3anucartb (He 60/iblie eMKOCTN)
nnn npounTtatb (He 60nbLUe, Yem 3annucaHo)

* position - Tekylas nosuums
* mark - MeTka
S

Java 14



java.nio - Buffer I/iITMO

mark
h 4
0 Buffer capacity
A
position limit
® Co3anaHune oydepa: ® MeTtogap!:
. : * limit(lim) n position(pos)
aIIocate(capamty) * mark() n reset() mark <-> position
+ allocateDirect(capacity) * clear() - limit = capacity, position = 0
, * compact - Bce Hego4nTaHHoe - B
+ wrap(array[]) Hauaso Gydepa
* flip() - limit = position, position =0
* rewind() - position =0
s,
Java 15



3annucb N UTeHue AaHHbIX I/ITMO

® MeToabl get n put
+ get - UTeHne n3 oydgoepa
+ put - 3anuck B bydoep

® AGCOMOTHaA nHaekcauuns ® OTHOCUTE/NbHAs HAEKcaLus
(ABHOE yKa3aHue uHaeKca) (Mo TekyLyen nosnumn)
* NO3ULNA HE MEHSIeTCSH * Nno3nunsa CMeLaeTcs nocne
onepaLmu

* TO/IbKO OANHOYHbIE

y onepauui * O[MHOYHbIE 1 TPYyNMnoBbIe

16



3anucb N YytTeHne gaHHbIX

® 3anncb

while () { put(byte); }

® UyTeHune
flip();

/ITMO

0

capacity

position

while(hasRemaining()) { get(); }

A

limit

17



3annucb N UTeHue AaHHbIX I/ITMO

® 3alnUChb 0 capacity
clear(); position _’ﬁ
while () { put(byte); }

® YyTeHue
fip();

while(hasRemaining()) { get(); }

= 18



3annucb N UTeHue AaHHbIX I/ITMO

® 3anucb 1 capacity
put, _»A

clear(); position limit
while () { put(byte); }
® UyTeHune

fip();
while(hasRemaining()) { get(); }

= 19



3anuchb 1 YTeHUe AaHHbIX I/ITMO

® 3anuce ______ capacity

clear(); position limit
while () { put(byte); }
® yteHune

fip();
while(hasRemaining()) { get(); }

= 20



3anuchb 1 YTeHUe AaHHbIX I/ITMO

® 3anuchb ) e —— capacity
— He—

clear(); position limit
while () { put(byte); }

® yTeHue
flip();

while(hasRemaining()) { get(); }



3annucb N UTeHue AaHHbIX I/ITMO

® 3anuchb * capacity
t P N

clear(); 9 position limit
while () { put(byte); }

® yTeHue
tip();

while(hasRemaining()) { get(); }



Knaccbl-noToMku Buffer ViTVIO

® ByteBuffer
® CharBuffer
® IntBuffer, ShortBuffer, LongBuffer, FloatBuffer, DoubleBuffer
* getint(), putint(), getShort(), putShort() ...
® java.nio.ByteOrder
* ByteOrder.BIG_ENDIAN
* ByteOrder.LITTLE_ENDIAN
* nativeOrder()
* order()

Java 23



java.nio.charset

® Knacc Charset - kKogMpoBKa CMBOJ10B
* MeTo/bl
+ CharBuffer decode(ByteBuffer b)
+ ByteBuffer encode(CharBuffer c)

/ITMO

24



KaHanbl

® java.nio.channels
e ddannoBble KaHa/1bl N CEeTEBbIE KaHasbl
® OT/1n4me oT NOTOKOB
* OOWH KaHaJ1 4513 YTeHNA N 3alnnucu
+ nogaepXxka Heb1oKMpyoLWero BBoa-BbiBoaa
* nogaep>Xka aCMHXPOHHOIO BBOAA-BbIBOAA
+ YTeHue 1 3anuncb Lenoro oydepa

/ITMO
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KaHanbl - nHtepdencol n FileChannel

Channel

/ITMO

void close() < - _ AsynchronousChannel
boolean isOpen() T Interruptible Channel
NetworkChannel
- - - T T T T T T T T T |
\ \
ReadableByteChannel WritableByteChannel
int read(ByteBuffer) int write(ByteBuffer)
RN )
S ~ - |\
S N — ByteChannel — 7 N
/ | A | \\
/ \ \ |
/ | SeekableByteChannel | \\
// S position() P \
\ S 7 7
ScatteringByteChannel | e -
~ - GatheringByteChannel
long r ead(BAyteB uffer(]) S | P long write(ByteBuffer[])
{ ~ - y P ~

class FileChannel
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LLa6noH da6puka ViTMIO

® dabpuka n MNpoaykT

® Co3faeM aKk3emnasapbl Mpoaykra ¢ NnoMoLbio Pabpurkm
BMECTO BbI30Ba KOHCTPYKTOpPA

29



Simple Factory I/iTMO

® [IpocTasa dpabpuka (He coBcemM naTTepH)
+ OOBbEKT, co3garoLnm apyrme o6bLEKThI

Creator

Animal[] animals = new Animal[2],;

animals[0] = new Dog(); i
animals[1] = new Cat(); i
for (Animal a : animals) {
a.sleep();
a.makeSound();
}
Product CeoencreteCreator
NSttty + factory() : Product
S,
Ja;vj/a PMNuKT, NMporpammupoBaHue, 2 ceMecTp 30



Simple Factory I/iTMO

® [IpocTasa dpabpuka (He coBcemM naTTepH)
+ OOBbEKT, co3garoLnm apyrme o6bLEKThI

Creator

class Creator {
public static Product get(int type) {
return switch(type) { i
case 1 -> productil;
case 2 -> product2;

+ factory) : Product

Product ConcreteCreator

+ factory) : Product

Ja‘fa PMNuKT, NMporpammupoBaHue, 2 ceMecTp 31



Simple Factory

® [IpocTasa dpabpuka (He coBcemM naTTepH)
+ OOBbEKT, co3garoLnm apyrme o6bLEKThI

Animal[] animals = new Animal[2],
animals[0] = animalFactory.get(1);
animals[1] = animalFactory.get(2);
for (Animal a : animals) {
a.sleep();
a.makeSound();

Product

/ITMO

Creator

+ factory)

: Proeduct

i

ConcreteCreator

PrMANuKT, NMporpammupoBaHue, 2 cemecTp

factory) : Product
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Factory Method IIiTMO

® ®abpuUYHbLIN MeToA
+ Co3aHne 06bEKTOB OTAaeM NoJkaccam

g Creal irmer B
B ¥ = = S it product . product
= E o factoryfisthodi]
\ @ operation(] : &
".:' 7 @ \ ~ product = :
7 S factoryMethod() |
=) - Product 1
\ ¢ LOGISTICS S
~ RoA0 HOOOOOO SEA 7 :
LOGISTICS EEEEEE LOGISTICS Creator]
00000|000000|00000 <<creates>
factoryiiethodi)

JéVJa PMNuKT, NMporpammupoBaHue, 2 ceMecTp 33



Factory Method

® ®abpunyHbIN MeToA

+ Co3flaHne 0OBbEKTOB OTaeM NojK/accam
® Product - 06WKN NHTEPAIENC

/ITMO

® Productl - KOHKDETHBIN NPOAYKT  |roserc Pl
e Creator - MHTepdhelic habpuku = = &
+ Product factoryMethod() i pm:um
+ Apyrie MeTogpl... — _
e Creatorl - co3gaet Productl T ==
= 34
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Factory Method

® ®abpunyHbIN METO/,
+ Statement stat = connection.createStatement()

class Creator {
protected abstract Product getProduct();
}

class Creatorl {
public Product getProduct() {
return new Producti();

Java ®PrNuKT, NporpammMmupoBaHue, 2 cemecTp

/ITMO
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Factory Method

® YOupaeT 3aBUCMMOCTb OT KOHKPETHbIX MPOAYKTOB
® YnpollaeTt nobasnieHne HOBbIX NPOAYKTOB
® Ha KaxXabl NPOAYKT HY)XXEH CBOW co3aaresib

Java ®MNMUuKT, MporpammupoBaHue, 2 ceMecTp

/ITMO
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M KaHan FileChannel /ITVIO

® (habpuUHble METOAbI: * write(ByteBuffer b)
+ FileChannel.open() * 3anncb B KaHaJ1 N3 6ycpepa

+ FilelnputStream.getChannel() ~ ® read(ByteBuffer b)
* YyTeHue N3 KaHasia B bydoep

File / Socket Channel Buffer

Java 37



UTeHue 1 3anuch I/ZITMO

ByteBuffer buffer =
ByteBuffer.allocate(1000);

® YteHune 13 panna (panoBoro kaHana)

Path path = Paths.get("in.txt");

FileChannel channel = FileChannel.open(path);
buffer.clear();

int nBytes = channel.read(buffer);

® 3anucb B chain (thaiinoBblii KaHan)

Path path = Paths.get("out.txt");

FileChannel channel = FileChannel.open(path);
buffer.flip();

int nBytes = channel.write(buffer);

Java 38



MpoaBuHYTbie KaHabl I/iTMO

® MNepedaya AaHHbIX U3 KaHaa B KaHaUT

transferFrom(ReadableByteChannel, long position, long
count)

transferTo( long position, long count,
WritableByteChannel)

® ScatteringByteChannel / GatheringByteChannel
ByteBuffer bufferArray = new ByteBuffer[3];

for (ByteBuffer buf : bufferArray)
{ buf.allocate(256); }

scatteringChannel.read(bufferArray);
gatheringChannel.write(bufferArray);

Java 39



OTo6paxeHue haiina B namMaThb I/iTMO

® FileChannel
+ map() - nonyyeHne MappedByteBuffer
* 0TOOpakeHve harina B namsTb

® MappedByteBuffer
+ boolean isLoaded()

+ load()

+ force() var mode = FileChannel.MapMode.READ_ONLY;
var buffer =
channel.map(mode, 0, fileChannel.size());

Java 40



[porpammupoBaHue
2 ceMecTp
2025

CeTeBoe
B3aumoaencTeune



TepmuHonorus /ITVIO

® Briqyuc/iumesibHasi cembs — cucTemMa As1s nepegadn AaHHbIX
MeXay y3ziamu cemu.

® Xocm — KOMMbIOTEP, MNOAKMHOUYEHHbIN K CETU N MMEIOLLIVIA
ceTeBoW aapec.

® [IpomoKos/s1 — Habop npaswun, onpeaensoumx NoPAaokK
aencTeuin n doopmart AaHHbIX NPY CETEBOM OOMEHE.

coo == O
CICIGIC]
s OGOO coo == (O

000 =|O

coo == QO

5 42




CeTeBasi apXUTeKTypa ViTMIO

® KnueHm-cepsepHasi apxutektypa
* LleHTpanM3oBaHHOE yrnpaBneHne n o0bMeH faHHbIMY
* CepBep npeaocTaBndeT CepPBUCHI B peXxnme oxmgaHua 3anpoca
* KnuneHT nosiyyaeT pesynistar OT cepBepa no 3anpocy
* HaaeXHOCTb 3aBUCUT OT cepBepa — KPUTUYECKNIA y3er
® OO0HopaH20Bas apxutektypa (NMpuUHrosas)
+ [eueHTpasiM3oBaHHOE ynpasneHne n 0bmMeH faHHbIMY
* Bce y3nbl (pears) paBHoMpaBHbl, MOTYT OblTb K/IMEHTOM U CEPBEPOM
* HeT Kpnutnyeckoro ysna

Java 43



Mogenb nepeaayn AaHHbIX I/iTMO

® moadesnb ISO/OSI TCP/IP osi Npumep
® CTekK TCP/IP MpuknagHoi HTTP
MpuknagHoi MpepcraBuTenbcKum

CeaHcOBbIU

TpaHCNOPTHbIN TpaHCNOPTHbIN TCP, UDP
CeteBoOit CeteBoit IP
KaHanbHbIN Ethernet
KaHanbHbIN
( dusnueckui BUTaA Napa
¢

Java 44



MakeTbl /ITMO

® [lakeT = 3aro/10BOK + AaHHbIe

YpoBeHb YpoBeHb + 1
\ A
3 a 3 a
\ A
YposeHb - 1 YpoBeHb
\ A
3 [laHHbIe 3 [laHHbIe
éﬁ> 0100010000111101010 -

Java 45



CeTeBoe B3aumMmogeiicTBue B Java I/ITMO

® [1poTOKOM NpUKNagHOro ypoBHs - HT TP

® rlpOTOKO]'IbI TPaHCMNOPTHOIO YPOBHA

®*TCP ® UDP
* ycTaHaBMMBaeTCs + Ge3 yCTaHOB/EHME
COEANHEHNE COEeANHEHUS]
NOATBEPAHACHIE AOCTABKA * 0e3 NoATBEPXAEHNST AOCTaBKM
‘ Hgﬁﬁﬁ'ﬁiomb epehady * CKOPOCTb Nepeaayn AaHHbIX
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IP-agpec ViTMO

® ipeHTndomumpyeT CBSA3b MeXay poyTeEPOM U XOCTOM
® ID cetn (npedimkc) + ID xocTta (cyddomke)
¢ IPV4 — 32 6uTa (194.85.160.55)
* Knacc A: npedukc 8 6ut (0...) + cyddomke 24 6uta
* Knacc B: npedwmkc 16 6uT (10...) + cyddomkc 16 61t
* Knacc C: npedukc 24 6uta (110...) + cydbdomkc 8 61T

* Macka nogcetun: 192.85.160.55
" 192.168.0.5/255.255.255.240
" 192.168.0.5/28

® IPv6 — 128 6uT [FC05::4429:0:AC02]
® Loopback (localhost - 127.0.0.1 / [::1]
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DNS /ITMO

® DNS — Domain Name Service
® [IpeobpasoBaHne Mexay AOMeHHbIM MMeHeM u IP-agpecom
® Wwww.google.com ~ 172.217.23.132
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MopT ViTMO

® |P-agpec naeHTUPUUMpyeT XOCT
® MOPT naeHTUOUUMPYET npouecc (NPUNoXeHne)
® Cokem — uHTepdenc anga obmeHa — agpec 1 nopT

® /1N obMeHa AaHHbIMWN HY>XHO 3HaTh:
+ MPOTOKO/
+ |[P-agpec 1 nopTt oTnpaBnuTens
+ |P-agpec n nopt nonyyarens
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InetAddress /ITVIO

® Knacc InetAddress

* Inet4Address Inet6Address
® Metoabl InetAddress (cTaTnyeckme)

* InetAddress getLocalHost()

* InetAddress getByAddress(byte[] addr)

* InetAddress getByName(String name) — o6patieHne kK DNS
® Hectatnueckmne metoabl

* byte[] getAddress

* String getHostName()

50



InetSocketAddress /ITVIO

® |netSocketAddress(InetAddress addr, int port)
® |netSocketAddress(int port)
® |netSocketAddress(String hostname, int port)
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CeTeBOU OOMEH

® KnueHT

* PaboTaeT Ha /1l060M XocTe
(cepBep He 3HaeT, rae
VIMEHHO)

* CBOOOAHbLIV NOPT BblGMpaeTcH
npv oTnpasneHnmn 3anpoca

* llocblnaeT 3anpoc cepeepy,
XOET OTBET
® 3anpoc

+ CoAepKUT AaHHble U
MHpopMaLMIO O KITNEHTE

/ITMO

® CepBep
* PaboTaeT Ha N3BEeCTHOM
XOCTe (M3BECTHbIN IP-

agpec)
* MNpocnywnBaeT N3BECTHbIN
nopT (3aBUCUT OT CEPBMICA)

* JKOEeT 3anpoc OT K/IneHTa,
MOCbI/1Ia€ET OTBET

® OT1BET
* CofepXUT AaHHble
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Awnarpamma nocsiegoBartesibHOCTel

KnueHT

3anpoc

/ITMO

CepBep

OTBeT
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OGMeH no npotokony UDP ViTMO

® java.net.DatagramPacket — gatarpamma (nepegaBaemMblie
NaHHble + cnyXebHaa nHdopmauuns)

+ Afgpec oydoepa
+ [1nnHa éydepa (He 6onee 64 K6aunr)
+ Agpec nonyyarens (npy oTnpasneHnn)
® java.net.DatagramSocket — cokeT a1 obMeHa

+ [MopT AnA npocnywmnBaHna (419 nosy4eHns)
+ ALpec 1 noprt (419 oTnpas/ieHns)
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Mpumep o6meHa no npotokony UDP

// KIWeHT

byte arr[] = {90,1,2,3,4,5,6,7,8,9};
int len = arr.length;

DatagramSocket ds; DatagramPacket dp;
InetAddress host; int port;

ds = new DatagramSocket();

host InetAddress.get...();

port = 6789;

dp = new DatagramPacket(arr,len,host,port);
ds.send(dp);

dp = new DatagramPacket(arr,len);
ds.receive(dp);

for (byte j : arr) {
System.out.println(j);
}

(

)

Java

/ITMO

// cepBep

byte arr[] = new byte[10];

int len = arr.length;

DatagramSocket ds; DatagramPacket dp;
InetAddress host; int port = 6789;

ds

new DatagramSocket (port);

dp = new DatagramPacket(arr,len);
ds.receive(dp);

0

= 0;
*= D=
’

for (int j j < len; j++) {
arr(j]

}

host = dp.getAddress();

port = dp.getPort();

dp = new DatagramPacket(arr,len,host,port);
ds.send(dp);
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OGMeH no npoTtokony TCP ViTMO

® java.net.Socket — cokeT ana obmeHa (KNMeHT u cepsep)
+ new Socket (agpec + nopT — A4 oTNpasneHns)
+ Socket ServerSocket.accept() - 4nga nonyyeHms

® java.net.ServerSocket — dpabpuka cokeToB
+ new ServerSocket(nopT) — Ha CTOpOHe cepBepa

® 0OMeEH AaHHbIMW Yepe3 NOTOKM BBOAA-BbIBOAA

+ Socket.getinputStream()
+ Socket.getOutputStream()
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Mpumep obmeHa nNo

// KINeHT

byte arr[] = {0,1,2,3,4,5,6,7,8,9};
int len = arr.length;

Socket sock;

OutputStream os; InputStream 1is;
InetAddress host; int port;

port
sock

6789;
new Socket(host,port);

0s = sock.getOutputStream();
os.write(arr);

is = sock.getInputStream();
is.read(arr);

for (byte j : arr) {
System.out.println(j);

npotokony TCP ViTMO

// cepBep

byte arr[] = new byte[10];

int len = arr.length;

Socket sock; ServerSocket serv;
OutputStream os; InputStream is;

InetAddress host; int port = 6789;

serv
sock

new ServerSocket (port);
serv.accept();

is = sock.getInputStream();
is.read(arr);

for (int j = 0; j < len; j++) {
arr[j] *= 2;
}

os = sock.getOutputStream();
os.write(arr);
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Mcnonb3oBaHue KaHaJs10B U java.nio

® Mporokon UDP — DatagramChannel
* DatagramChannel open()
* bind(SocketAddress local) // cepsep
* SocketAddress receive(ByteBuffer)
* int send(ByteBuffer, SocketAddress)

* connect(SocketAddress remote) // KNNeHT
* int read(ByteBuffer)
* int write(ByteBuffer)

/ITMO
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Mpumep o6meHa no npotokony UDP (NIO)

// KINeHT

byte arr[] = {0,1,2,3,4,5,6,7,8,9};
int len = b.length;

DatagramChannel dc; ByteBuffer buf;
InetAddress host; int port;
SocketAddress addr;

addr = new InetSocketAddress(host,port);

dc = DatagramChannel.open();

buf = ByteBuffer.wrap(arr);
dc.send(buf, addr);

buf.clear();
addr = dc.receive(buf);

for (byte j : arr) {
System.out.println(j);

// cepBep

byte arr[] = new byte[10];

int len = arr.length;
DatagramChannel dc; ByteBuffer buf;
InetAddress host; int port = 6789;
SocketAddress addr;

addr = new InetSocketAddress(port);
dc = DatagramChannel.open();
dc.bind(addr);

buf = ByteBuffer.wrap(arr);

addr = dc.receive(buf);

for (int j =
arr[j] *=

}

buf.flip();
dc.send(buf, addr);

0; j < len; j++) {

/ITMO
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icnonb30BaHWE KaHA0B U java.nio I/ITMO

® [1potokon TCP

+ ServerSocketChannel
= ServerSocketChannel open()
= bind(SocketAddress local)
= SocketChannel accept() // cepsep

+ SocketChannel
= SocketChannel connect(SocketAddress remote) / KnneHT
= write(ByteBuffer)
= read(ByteBuffer)
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Mpumep o6MeHa no npoTokony TCP (NIO) I/iITMO

// KNnueHT // cepBep

byte arr[] = {0,1,2,3,4,5,6,7,8,9}; byte arr[] = new byte[10];

int len = arr.length; int len = arr.length;

InetAddress host; int port; InetAddress host; int port = 6789;

SocketAddress addr; SocketChannel sock; SocketAddress addr; SocketChannel sock;
ServerSocketChannel serv;

port = 6789;

addr = new InetSocketAddress(host,port); serv = ServerSocketChannel.open();

sock = SocketChannel.open(); serv.bind(port);

sock.connect(addr); sock = serv.accept();

buf = ByteBuffer.wrap(arr); buf = ByteBuffer.wrap(arr);

sock.write(buf); sock.read(buf);

buf.clear(); for (int j = 0; j < len; j++) {

sock.read(buf); arr[j] *= 2;

}
for (byte j : arr) {
System.out.println(j); buf.flip();
} sock.write(buf);
$

—
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Pe)XXnMbl 0OMeHa IIiTMO

® H/I0KUPYIOLLMIA PEXUM

+ MOXHO N1 BbINOJ/IHNTL Oonepaumnio = NoNbITaTbCA BbINO/HUTL
» setSoTimeout(long milliseconds)
= Socket / ServerSocket / DatagramSocket

® HebNoKMPYOLWMN pexmnm
+ MpoBepka BO3MOXHOCTY - OTAE/bHO OT cCamMoii onepauuy
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He6noKupyoLwWwmii BBoA-BbIBOJ, I/iITMO

® ServerSocketChannel.configureBlocking(false)

+ MeTtoa accept() Bo3Bpallaet SocketChannel nnu null, ecnu
coeMHEeHne He YCTaHOB/IEHO

® SocketChannel.configureBlocking(false)

+ MeToabl read 1 write Bo3BpallaroT int — Ko/1M4yecTBO
NPOYMNTaHHbIX 6aWNT, UK -1, ecnn JaHHbIX 60/bLUE HET.
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CenekTopsl ViTMIO

® abstract class Selector
+ open()
+ select()
+ Set<SelectionKey> keys() // key set
+ Set<SelectionKey> selectionKeys() // selected key set
+ [/ cancelled key set
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CenekTopbl - Koum ViTMO

® abstract class SelectionKey
+ interestOps(), readyOps()
+ OP_CONNECT, OP_ACCEPT, OP_READ, OP_WRITE
+ IsSConnectable(), isAcceptable(), isReadable(), isWriteable()
+ channel(), selector()
+ attach(Object), Object attachment()
+ cancel()
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CenekTopbl - KaHabI ViTMO

® abstract class SelectableChannel
+ SelectonKey register(Selector s, int Ops, Object attachment)

= SocketChannel
= ServerSocketChannel
= DatagramChannel
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Cenektopbl U KaHa/bI

KnueHT

Channel

KnueHT

Channel

Selection
Key

|
Selection
Key

KnueHT

/ITMO

Channel

Selection
Key

Selector

Channel

CepBep
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Mpumep I/iTMO

Selector selector = Selector.open();

ServerSocketChannel server = ServerSocketChannel.open();
server.configureBlocking(false);

server.register(selector, SelectionKey.OP_ACCEPT);
while(true) {

selector.select();

Set<SelectionKey> keys = selector.selectedKeys();
for (var iter = keys.iterator(); iter.hasNext(); ) {
SelectionKey key = iter.next(); iter.remove();
if (key.isvalid()) {
if (key.isAcceptable()) { doAccept(); }
if (key.isReadable()) { doRead(); }
if (key.isWritable()) { dowrite(); }

}
}
selector.close();

Ny
<
—
——

—
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accept, read, write ViTMO

doAccept() {
var ssc = (ServerSocketChannel) key.channel();
var sc = ssc.accept();
key.attach(clientData);
sc.configureBlocking(false);
sc.register(key.selector(), OP_READ);

}
doRead() {
var sc = (SocketChannel) key.channel();
var data = (ClientData) key.attachment();
sc.read(data.buffer);
sc.register(key.selector(), OP_WRITE);
}
dowrite() {
var sc = (SocketChannel) key.channel();
var data = (ClientData) key.attachment();
&, sc.write(data.buffer);

=> }
<.
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Mpotokon HTTP

® URI — Unified Resource ldentifier
+ URL — Unified Resource Locator
+ URN — Unified Resource Name

/ITMO
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Knacc URL

URL url = new URL("http://www.google.com");
InputStream is = url.openStream();
is.read();

is.close();

Object o = url.getContent(),

/ITMO
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Knacc URLConnection I/ITIVIO

URL url = new URL("http://www.google.com");
URLConnection uc = url.getConnection();
uc.connect();

InputStream is = uc.getInputStream();
// is.read();

uc.setDoOutput(true);
OutputStream os = uc.getOutputStream();
// os.write();

is.close();

os.close();
uc.close()
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dyYHKLUNOHA/IbHOE NMpPorpaMmMmmpoBaHme I/ITMO

® OYHKUMKM BbICLLEro nopsaka

+ MOFYT ObITb aprymeHTamMu 1 BO3BpaLLlaeMbIMK 3HAYEHNSIMU
® /leHMBble BbIYNC/1EHUS
® HeT N060OYHbLIX adopeKkToB

® HeT COCTOSAHUA ® [10CTONHCTBA:

* [1poLle TecTupoBaHue
* [1poLye pacnapannenmsaHue
* OnTuMKn3aumna koga
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NTepauus n pekypcus ViTMO

® /ITepauna — Pekypcus

® [Tfpobnema pekypcun — orpaHuyeHne cteka
+ BbI30B (PyHKUMN — napamMeTpbl N aipec Bo3BpaTa — B CTEK
+ Bo BPEMHA pa6OTbI beHKLI,I/II/I NOKaJ1bHbIE MNMepeMeHHbIEe B CTEKE
+ Bo3Bpar — 0o4MCTKa CTeka 1 nepexos no agpecy so3spara
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NTepauus n pekypcus ViTMO

® /ITepauna — Pekypcus
® [Ipobnema pekypcum — orpaHnyeHue crteka
+ BbI30B (PyHKUMN — NnapamMeTpbl N aipec Bo3BpaTa — B CTeEK
+ Bo BPEMA pa6OTbI beHKLI,I/II/I NNOKaJ1bHbIE MNMepeMeHHbIEe B CTEKE
+ Bo3BpaT — o4nCTKa CTeka 1 nepexopq No agpecy Bo3spaTta
® PelleHne — XBOCTOBasA pekypcus
+ PeKypCVBHbIN BbI30B (PYHKLUN — NOC/eAHAA KoMaHaa

+ BMeCTO NOBTOPHbIX PEKYPCUBHbIX BbI30BOB — 3aMeHa
& napamMeTpoB 1 BO3BpAaT K Havyasly (pakTuiyeckm — ntepaums)
e
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daxkTopuan (utepauun)

® /ITepaynd

public int factor(int n) {
int result = 1;
int 1 =1
while (1 <= n) {
result *= 1;

1+= 1,
}
return result;
}
$
Java

/ITMO
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dakTopuan (pekypcusa)

® /ITepaynd

public int factor(int n) {
int result = 1;
int 1 = 1;
while (1 <= n) {
result *= 1;
1 += 1;
}

return result;

/ITMO

® Pekypcus
* MpoLe Kof,
* npobsiema cTeka BbI30BOB

public int factor(int n) {
return n <= 1 ?
1
factor(n — 1) * n;
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CTeK BbI30OBOB MpPU pekypcumn ViTMO

® [pu BbI30BE METOAA - B CTEK ajpec Bosgpata 1
nomMellarTca napameTpbl U int n
agpec BosBpara

® [Mpun paboTte meToaa - B CTEK
nomeLlarTCA 10KasibHble
nepemMeHHble

® [Nepen Bo3BpaToOM - OUUCTKA

JTOKaJ1bHbIX NePeMEHHbIX public int factor(int n) {
return n <= 1 ?
® Bo Bpemsa Bo3Bpara - 1
O4YnCTKa OT napamMmeTpoB U factor(n — 1) * n;

( BO3Bpar ¥

L S
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CTeK BbI30OBOB MpPU pekypcumn ViTMO

® [pu BbI30BE METOAA - B CTEK ajpec Bosgpata 1
nomMellarTca napameTpbl U int n
afijpecC BO3Bpara afpec so3spara 2

® [Mpun paboTte meToaa - B CTEK intn

NOMELLATCH NIOKaUIbHbIE
nepemMeHHble

® [Nepen Bo3BpaToOM - OUUCTKA

JTOKaJ1bHbIX NePeMEHHbIX public int factor(int n) {
return n <= 1 ?
® Bo Bpems Bo3Bpara - 1
O4YMCTKa OT NapamMeTpoB factor(n — 1) * n;
 Bo3Bpar ¥

)

—_—
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CTeK BbI30OBOB MpPU pekypcumn ViTMO

® [pun BbI3OBE METOAA - B CTEK azipec Bosspara 1
nomMellarTca napameTpbl U int n
afijpecC BO3Bpara afpec so3spara 2
® [Mpun paboTte meToaa - B CTEK int n
nomMeLlaroTca /10Kas1bHble aapec Bosspara 3
nepemMeHHbIe int n
® [Nepen Bo3BpaToOM - OUUCTKA
JTOKaJ1bHbIX NePeMEHHbIX public int factor(int n) {
return n <= 1 ?
® Bo Bpems Bo3Bpara - 1
OUYNCTKa OT NnapamMeTpoB U factor(n — 1) * n;
 Bo3Bpar ¥

)

—_—
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CTeK BbI30OBOB MpPU pekypcumn ViTMO

® [pu BbI30BE METOAA - B CTEK ajpec Bosgpata 1
nomMellarTca napameTpbl U int n
afijpecC BO3Bpara afpec so3spara 2

® [Mpun paboTte meToaa - B CTEK intn

NOMELLATCH NIOKaUIbHbIE
nepemMeHHble

® [Nepen Bo3BpaToOM - OUUCTKA

JTOKaJ1bHbIX NePeMEHHbIX public int factor(int n) {
return n <= 1 ?
® Bo Bpems Bo3Bpara - 1
O4YMCTKa OT NapamMeTpoB factor(n — 1) * n;
 Bo3Bpar ¥

)

—_—

Java 89



dakTopuan (XBOCTOBasi peKypcusi) ViTMO

® XBocTOBas PEKYPCUA ® OOblYHaS PEKYPCUAA
public int factor(int n, int p) { public int factor(int n) {
return n <= 1 ? return n <= 1 ?
P 1 :
factor(n — 1, p * n); factor(n — 1) * n;
} }
}

public int factor(int n) {
return factor(n, 1);
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dakTopuan (XBOCTOBasi peKypcusi) ViTMO

® XBOCTOBasA peKypcus agpec Bosspara 1
int n
public int factor(int n, int p) { it
return n <= 1 ? Intp

p
factor(n — 1, p * n);
¥
¥

public int factor(int n) {
return factor(n, 1);
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dakTopuan (XBOCTOBasi peKypcusi) ViTMO

® XBOCTOBasA peKypcus apec Bosspara 1
agpec Bo3Bparta 2

public int factor(int n, int p) { it N
return n <= 1 ?

P int p

factor(n — 1, p * n);

}
}

public int factor(int n) {
return factor(n, 1);
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CTeK NPu XBOCTOBO peKypcuu ViTMIO

® XBOCTOBasA peKypcus apec Bosspara 1
int n
public int factor(int n, int p) { it
return n <= 1 ? Int p
p :

factor(n — 1, p * n);
b
¥

public int factor(int n) {
return factor(n, 1);
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IneMeHTbl A-ucuncneHus

® AnoH3o Yepuy (Alonzo Church)
®3.a+1 — Aa.a+1 —

/ITMO

Na.a+1 — Aa.a+1

+a — apryMeHT Bblpa>keHuns a+1

® [lepemeHHaq: X
® Onepauuu:

+ AbcTtpakuma: Ax.f  (cBsi3biBaHMe X ¢ pyHKUmen f)

+ Annnukauyma (npumeHeHune): f g

(npMeHeHue f K aprymeHTy g)
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Mpumep

® inc(x)=x+1 iInc(3)

® f(x)=x+1 f(3)

®(x) > x+1 ((x) = x+1)(3)
® AX.X+1

® CBOoOOAHbLIE N CBA3AHHbIE MEPEMEHHbIE
AX.xX+y

( cBsi3aHHas cBobogHas
¢

/ITMO
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PyHKUUN ob6paTHOro BbizoBa (callback) ViTMO

® Mepenaya PYHKUNW C LEeNbio ee faslbHENLLEro Bbi30Ba

* peanunsauusa AencTBmA pasHbIMM cnocobamu, BbibpaemMbiMu
BO BpPeMSA UCMNOSTHEHUS

* peanusauusd aCMHXPOHHOWN peakumn Ha CobbITUS
® BapuaHTbl peanusaunmu
* yKazarenu Ha pyHkuuio (C, C++)
* neneratbl (C#)
* 06beKT nHTepdoenca ¢ metogom / aHoOHUMHbIN Kiacc (Java < 8)
* A-BblpaxeHus (Java 8+)
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Mpmep - CNUCOK CTYAEHTOB

class Student {

public
public
public
public
public

static

public

String getName() { ... }
double getAge() { ... }
double getAvgMark() { ... }
String getGroup() { ... }
String getEmail() { ... }

List<Student> students;

static void printAlLl() {

for (Student st : students) {
System.out.println(st.getName());

/ITMO
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CNUCOK OTIMYHUKOB rpynnbl I/ITMO

class Student {

public static void printAlL() { ... }

public static void printExcellentFromGroup(String g) {
for (Student st : students) {
if ((st.getGroup().equals(g) && (st.getAvgMark() > 4.75)) {
System.out.println(st.getName());

}
}
}
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Cn1COK MOMOAbIX OT/INYHUKOB I/ITMO

class Student {

public static void printAlL() { ... }
public static void printExcellentFromGroup(String g) {...}
public static void printExcellentAndYoung() {

for (Student st : students) {

if ((st.getAvgMark() > 4.75) && (st.getAge() < 20)) {
System.out.println(st.getName());
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CNUCOK U30GpPaHHbIX :)

interface Checker {
abstract public boolean test(Student st);

}

class Student {

public static void printSelected(Checker ch) {
for (Student st : students) {
if (ch.test(st)) {
System.out.println(st.getName());

/ITMO
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NHTepdelic 1 knacc ans oréopa I/iITMO

interface Checker {
abstract public boolean test(Student st);

¥
class Student {

public static void printSelected(Checker ch) {...}
}

class ExcellentAndYoungChecker implements Checker {
public boolean test(Student st) {
return (st.getAge() < 20) && (st.getAvgMark() > 4.75));

}

¥
Student.printSelected(new ExcellentAndYoungChecker());

s,
—
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AHOHUMHBIN Knacc I/ZITMO

interface Checker {
abstract public boolean test(Student st);

¥
class Student {

public static void printSelected(Checker ch) {...}
}

Student.print(new Checker() {
public boolean test(Student st) {
return (st.getAge() < 20) && (st.getAvgMark() > 4.75));

F1)i
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PYHKUUOHATIbHbIU UHTEepdenc ViTMO

@FunctionalInterface interface Checker {
abstract public boolean test(Student st);

b
class Student {

éﬁblic static void print(Checker ch) {...}
}

Student.print(new Checker() {
public boolean test(Student st) {

return (st.getAge() < 20) && (st.getAvgMark() > 4.75));
1)
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Nam6aa-BblpaXeHue ViTMO

@FunctionalInterface interface Checker {
abstract public boolean test(Student st);

b
class Student {

public static void print(Checker ch) {...}
¥

Student.print(new Checker() {
public boolean test(Student st) {

return (st.getAge() < 20) && (st.getAvgMark() > 4.75));
})i

(Student st) ->
(st.getAge() < 20) && (st.getAvgMark() > 4.75))
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Nam6aa-BblpaXeHue ViTMO

@FunctionalInterface interface Checker {
abstract public boolean test(Student st);

b
class Student {

éﬁblic static void print(Checker ch) {...}
}

Student.print((Student st) ->
(st.getAge() < 20) && (st.getAvgMark() > 4.75)) );
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Nam6aa-BblpaXeHue ViTMO

@FunctionalInterface interface Checker {
abstract public boolean test(Student st);

b
class Student {

éﬁblic static void print(Checker ch) {...}
}

Student.print(st ->
(st.getAge() < 20) && (st.getAvgMark() > 4.75)) );

Student.print(st -> st.getGroup() == 3145);
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java.util.function.* I/iITMO

interface java.util.function.Predicate<T> {
abstract public boolean test(T t),

b
class Student {

public static void print(Predicate<Student> ch) {...}

}

Student.print(
st -> (st.getAge() < 20) && (st.getAvgMark() > 4.75))

)i

Student.print(st -> st.getGroup() == 3145);

S,
—
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Predicate - ycnoBue ViTMIO

import java.util.function.*;
class Student {

public static void print(Predicate<Student> ch) {
for (Student st : students) {
if (ch.test(st)) {
System.out.println(st.getName());

}
}
}
}

Student.print(st -> st.getGroup().equals("3145"));

S,
—
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+ Consumer - NPUHATb pe3ynbrar

import java.util.function.*;
class Student {

public static void handle(Predicate<Student> p,
Consumer<Student> c) {
for (Student st : students) {
if (p.test(st)) { c.accept(st); }
}

}
}

Student.handle(st -> st.getGroup().equals("3145"),
st -> System.out.println(st));

/ITMO
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+ Iterable - yHuBepcanbHblii 06pa6GoOTUUK I/iTMO

import java.util.function.*;

class Student {

public static <X> void handle(Iterable<x> 1,
Predicate<X> p,
Consumer<X> c) {
for (X e : 1) {
if (p.test(e)) { c.accept(e); }
¥

}
}

Student.handle(Student.students,
S -> s.getGroup().equals("3145"),
s -> System.out.println(s));
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+ Iterable - yHuBepcanbHblii 06pa6GoOTUUK I/iTMO

import java.util.function.*;
class Student {

public static <X> void handle(Iterable<x> 1,
Predicate<X> p,
Consumer<X> c) {
for (X e : 1) {
if (p.test(e)) { c.accept(e); }
¥

}
}

Student.handle(Student.students,
S -> s.getGroup().equals("3145"),
s -> System.out.println(s));
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Ccbinka Ha metop (Method Reference)

import java.util.function.*;
class Student {

public static <X> void handle(Iterable<X> 1,
Predicate<X> p,
consumer<x> c);
public boolean checkGroup(String g) {
return this.getGroup().equals(g);

}
}

Student.handle(Student.students,
s -> s.checkGroup("3145"),
s -> System.out.println(s));

/ITMO
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Ccbinka Ha metop (Method Reference)

import java.util.function.*;
class Student {

public static <X> void handle(Iterable<X> 1,
Predicate<X> p,
consumer<x> c);
public boolean checkGroup(String g) {
return this.getGroup().equals(g);

}
}

Student.handle(Student.students,
s -> s.checkGroup("3145"),
System.out: :println);

/ITMO
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BapuaHTbl CCbIJIOK Ha METO/, I/ITMO

® AHanor namoaa-BbipaXkeHns ¢ BbI30BOM MeToaa
® CuHTakcuc: TypeName: :methodName

* Type::staticMethod * X -> Type.staticMethod(x)

* object::instanceMethod * X -> object.instanceMethod(x)

* Class::instanceMethod * (Class x) -> x.instanceMethod()

+ Type.super::instanceMethod * X -> Type.super.instanceMerhod(x)
* Class - new * X -> new Class(x)

+ type[]::new * X -> new type[X]
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@Functionallnterface u A /ITMO

® \-BblpaxeHne — Onok Kkoga anst oobABNEeHNS aHOHUMHOW
dOYHKUNN.

® \-BblpaXeHne MMeET ueneBon Tun GyHKLUMOHANBHOTIO
NHTEpdenca

® OyYHKUMOHANbHbLIN MHTEPdENC - TONLKO OAUH abCTPaKTHbIN
mMeTon

+ He cuuTtasa default n metoooB Object
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@Functionallnterface n A /ITMO

® A-BblpaeHne MOXXHO NPUCBOUTb NEPEMEHHOM
* Comparator<iInteger> comp = (X, y) >y - X;
® A-BblpaeHne MOXHO nepedatb MeToay
* public static <T> void sort(T[] a, Comparator<? super T> c)
* Arrays.sort(array, (s1, s2) -> s1.length() - s2.length);
* Arrays.sort(array2, comp);
® A-BblpaxeHne MOXXHO BEPHYTb U3 MeToAa
* public static <T> Comparator<T> reverseOrder()
* Arrays.sort(array3, Collections.reverseOrder());
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CUHTaKcuc A-BbipaXKeHUM ViTMIO

napaMeTp -> BblpaXeHue

(napameTpbl) -> { MHCTpyKuun; 3}

(int x, int y) -> X + vy

(X, y) ->x *y

() -> 42

(String s) -> System.out.println(s)
X ->Xx / 2

c ->{ i1nt s = c.size(), c.clear(); return s; }

\)
R

S—
—
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3axBaT nepeMeHHbIX ViTMO

O6nacTtb BUAMMOCTU A-BblpaXeHusa = 06/1acTb BUAUMOCTU OKpYy>KatoLlero 6/10ka

B A-BbIpaXXeHNN MOXXHO UCMOJIb30BaTb TOJ/IbKO 3(PJDEKTUBHO (PUHA/IbHbIE
nepemMeHHble N3 OKpyXXaroLlero ero 6/s10ka

A-BblpaXXeHune 3axBaTbiBaeT 3HaUeHNs NepeMeHHbIX U3 OKpyXKatoLLlero 6s1oka.
A-BblpaXXeHune + 3Ha4yeHnsa 3axBavyeHHbIX NepeMeHHbIX = 3aMblkaHue (closure)

public static void repeatMessage(int count, String message) {
Runnable r = () -> {
for (int 1 = 0; i < count; i++) { println(message); }
}

new Thread(r).start();
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dyHKUUOHa/IbHbIE NHTepeichl ViTMO

® java.lang.Runnable
void run();
new Thread(() ->{ ... }).start();
® java.util.Comparator<T>
Int compare(T ol, T 02);
Collections.sort(list, (X,y) ->y - 2 * X);

® java.util.function.* - Ha6op PYHKUNOHaSIbHbIX NHTEPENCOB
00Llero HazHauyeHua 414 pasHblX cflyyaesn

S,
—
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MakeT java.util.function I/ITMO

® Supplier<R> { R get() }
® Consumer<T> { void accept(T t) }
® Predicate<T> { boolean test(T t) }
® Function<T,R> { R apply(T t) }
+ UnaryOperator<T> { T apply(T t) }
® BiFunction<T,U,R> { R apply(T t, U u) }
+ BinaryOperator<T> { T apply(T tl1l, T t2) }
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Supplier ViTMO

Supplier<R> {
R get()
}

void Logger.log(Level level, Supplier<String> msgSupplier)

« IntSupplier { int getAsInt() }
+ LongSupplier { long getAsLong() }
+ DoubleSupplier { double getAsDouble() }

¢ * BooleanSupplier { boolean getAsBoolean() }
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Consumer /ITMO

Consumer<T> {
volid accept (T t)
default Consumer andThen(Consumer after)

}

void ArrayList.forkEach(Consumer<? super E> action)

+ IntConsumer { void accept(int v) }
+ LongConsumer { void accept(long v) }
¢ + DoubleConsumer { void accept(double v) }
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Predicate /ITMO

Predicate<T> {
boolean test(T t)

default Predicate (Predicate other)
default Predicate (Predicate other)
default Predicate ()

}

boolean ArrayList.removelf(Predicate<? super E> filter)

+ IntPredicate { boolean test(int v) }
+ LongPredicate { boolean test(long v) }
;gé + DoublePredicate { boolean test(double v) }

—_—
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Function /ITMO

Function<T,R> {
R apply(T t)
default Function andThen(Function after)
default Function compose(Function before)

default Function identity()
}

<R> R String.transform(Function<? super String,? extends R> f)

+ IntFunction<R> { R apply(int v) }
+ DoubleFunction<R> { R apply(double v) }
+ ToLongFunction<T> { long applyAsLong(T t) }

& =+ IntToLongFunction { long applyAsLong(int v)
ava * ... 129



UnaryOperator I/iTMO

UnaryOperator<T> extends Function<T,T> {
T apply(T t)
default UnaryOperator andThen(UnaryOperator after)
default UnaryOperator compose(UnaryOperator before)
default UnaryOperator identity()

}

+ IntUnaryOperator { int apply(int v) }

+ LongUnaryOperator { long apply(long v) }

+ DoubleUnaryOperator { double apply(double v) }
&
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BiConsumer ViTVIO

BiConsumer<T, U> {
void accept(T t, U u)
default BiConsumer andThen(BiConsumer after)

}

+ 0bjIntConsumer<T> { void accept(T t, int v) }

+ ObjLongConsumer<T> { void accept(T t, long v) }

+ ObjDoubleConsumer<T> { void accept(T t, double v) }
&
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BiPredicate

BiPredicate<T, U> {

boolean test(T t, U u)

default BiPredicate
default BiPredicate
default BiPredicate

}

(B1Predicate other)
(BiPredicate other)

()

/ITMO
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BiFunction /ITMO

BiFunction<T,U,R> {
R apply(T t, U u)
default BiFunction andThen(BiFunction after)

}

ToIntBiFunction<T,U> { int applyAsInt(T t, U u) }
ToLongBiFunction<T,U> { long applyAsLong(T t, U u) }
ToDoubleBiFunction<T,U> { double applyAsDouble(T t, U u) }
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BinaryOperator I/iTMO

BinaryOperator<T> extends BiFunction<T,T> {
T apply(T t, T t)
default BinaryOperator andThen(BinaryOperator after)
static BinaryOperator maxBy(Comparator comp)
static BinaryOperator minBy(Comparator comp)

}

IntBinaryOperator { int applyAsInt(int v1, int v2) }
LongBinaryOperator { long applyAsLong(long v1, long v2) }
DoubleBinaryOperator { double applyAsDouble(double v1, double v2) }
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Makert java.util.stream I/ITMO

® KoHBenepHasa obpaboTka gaHHbIX

® [JOTOK — nocniegoBaTe/ibHOCTb 3/1EMEHTOB

® [TOTOK MOXET ObITb NMoOc/iegoBaTe/IbHbLIM NN NapasiNesbHbIM
® KOHBeWep — nocnenoBaTe/ibHOCTb onepaumn
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KoHBeliepbl 1 KONMeKuun I/iTMO

® OT/INYMA KOHBENEepa OT KOIeKUUN
+ DNEMEHTbI He XpaHATcA
+ HeaBHaa ntepaynsa
+ QYHKUNOHaJTbHbIN CTU/Tb — Oornepaunn He MEeHSAOT NCTOYHUK
+ BOJILLUMHCTBO onepaunit padboTarT C A-BbIPaXKEHUAMMU
+ JleHnBoOe BbINOJ/IHEHNE
+ BO3MOXXHOCTb HEOrpaHUYEeHHOro Ymncsia 3J;IeMeHTOB
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CocTtaB KOHBeNepa

® KoHBeWep =
+ ICTOYHUMK
+ [NMpomexyToyHble onepaunmn (O nnm 6onbLue)
+ 3aBepluaroLlan onepauma (oaHa)

/ITMO
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Mpumep ViTMO

List<String> words

long count = 0;
for (String s : words) {
if (s.length() > 5) {
count++;

}

¥ long count =
words.stream()
.filter(s -> s.length() > 5)
.count();
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MCTOUYHUKM KOHBeunepa

Collection.stream()

Arrays.stream(T[] array), .stream(int[] array)
Stream.of (T values)

Stream.Builder.add(T element).build()
IntStream.range(int, 1int)

Files.lines(Path), BufferedReader.lines()
Random.ints()

Stream.empty ()

Stream.generate(Supplier<T> s)
Stream.iterate(T seed, UnaryOperator<T> f)

/ITMO
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MpomeXyTouHble onepaymm I/iITMO

® BosBpallakT NOTOK
® BbINO/IHATCA “"JIEHNBO"

+ KOHBeWep He 3anyckaeTcsd, Noka HeT 3aBepLualoLLen onepaunn
® [lendarca Ha:

+ He xpaHAwune coctodHme (stateless)
" BbINOJIHAKOTCA BHE 3aBNCUMOCTWN OT APYTUX 3/IEMEHTOB

+ XpaHauiue coctosHue (stateful)
" BbIMO/IHEHME 3aBUCUT OT APYIrMX 3/IEMEHTOB (COPTUPOBKA)
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3aBepLiaroLwme onepauun

® 3anyckalT KOHBeWep

® Bo3BpallaroT pesynbrar

® /In60 MMEeT NOOOYHOE AenCTBUE

® [1OTOK NnpekpallaeT cyLlecTBoBaHme

/ITMO
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Knaccbl u uHtepdeiichbl ViTMIO

® yHTepdhenc BaseStream

+ void close()

+ S parallel()

+ S sequential()

+ S unordered()

+ |terator iterator()

+ Spliterator spliterator()
® IHTepdperic Stream<T>

g) MHTepdencsl IntStream, LongStream, DoubleStream

—

Java 143



Spliterator I/iTMO

® [TapannenbHbin Iterator

+ Spliterator trySplit() — Bo3BpaLlaeT YacTb 3/IEMEHTOB Kak
OTAENbHbIV cniMTepaTop

+ pboolean tryAdvance(Consumer action) — BbINO/THUTb
ornepaumio a1a ovepenHoro anemMeHTa

+ void forEachRemaining(Consumer action) — BbINO/HUTb
ornepaumnto Ana BCcex OCTaBLUMXCSA 3/1eMEHTOB
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MpomexyTouHble onepauun (stateless) I/iITMO

® Stream<T> filter (Predicate<T> p)

+ BO3BpAaLlaeT NoToK U3 3/1IEMEHTOB, COOTBETCTBYHOLLMX YCAOBUIO
® Stream<R> map(Function<T,R> mapper)

+ NpeobpasyeT NoToK 3/1eMeHTOB T B NOTOK 3/1eMEHTOB R
® Stream<R> flatMap(Function <T, Stream<R>> mapper)

+ NpeobpasyeT KaxkabIN 31IEMEHT NoToka T B NOTOK 3/IEMEHTOB R
® Stream<T> peek(Consumer<T> action)

+ BbINOJIHAET AENCTBME A1 KXKAO0ro a/ieMeHTa notoka T

S,
—
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MpomexyTouHble onepauum (stateful) I/iITMO

® Stream<T> distinct()

+ BO3BpALLLAET NOTOK HENOBTOPSIHOLLIMXCS /IEMEHTOB
® Stream<T> sorted(Comparator<T> comp)

* BO3BpaLlaeT OTCOpTMpOBaHHbIVI MOTOK
® Stream<T> limit(long size)

+ BO3BpallaeT yCceUYeHHbIN NOTOK U3 Size 3/IeMEHTOB
® Stream<T> skip(long n)

% BO3BpawaeT NOoTokK, NPonycTtnB N 3/;IEMEHTOB

S,
—
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3aBepLualoLie onepawum I/iITMO

® void forEach(Consumer<T> action)
® void forEachOrdered(Consumer<T> action)
* BbIMOJIHAET AENCTBME AN KaXKO0ro 3/1IeMeHTa NnoToka
* BTOPOW BapuaHT rapaHTUPYET COXpaHeHne rnopsigka a/ieMeHToB
® Optional<T> min(), Optional<T> max()
® BO3BpalLlakoT MUHUMaUIbHbIA N MaKCUMaJ1bHbIN AIEeMEHTh,
® |ong count(), int (long, double) sum()
* BO3BpallalT KOJIMYECTBO U CYMMY 3/1EMEHTO
® Optionalint, OptionalLong, OptionalDouble
y * Int getAsint(), long getAsLong(), double getAsDouble()
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Knacc java.util.Optional<T> I/iTMO

® O60/104Ka: COOAEPXNT NN HE COAEPXKUT 3HAYeHne
® poolean isPresent() - true, ecnn 3Ha4YeHne ecTb
® T get() - BO3BpALLAET 3Ha4YeHne

® Optional<T> of(T value) — Bo3BpallaeT 000/104KY CO
3Ha4YeHnem

® T orElse(T other) — Bo3BpallaeT 3HaueHune unu other

® void ifPresent(Consumer<T> action) - BbINOJIHAET AENCTBUE,
eC/I1 eCTb 3HaveHue
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3aBepLualoLie onepawum I/iITMO

® T reduce(T identity, BinaryOperator<T> accumulator)
.Stream
.reduce((a, b) ->a * b) // nogcyeTr npousBepneHuUs

® R collect(supplier, accumulator, combiner)

® R collect(Collector<? super T,A,R> collector)
.Stream
.collect(Collectors.tolList());

® Object[] toArray()

e [ist tolList()
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3aBepLualoLie onepawum I/iITMO

® nHteppenc Collector<T,A,R>

+ T - BXOOHble 3neMeHThl, R - pe3ynbTaTt, A - aKKyMynaTop
® knacc Collectors
+ toCollection(Supplier factory), toList(), toSet()

» toMap(Function k, Function v, BinaryOperator merge, Supplier factory)
> joining(String delimiter, String prefix, String suffix)
> mapping(Function<T,U> mapper, Collector<U> s)
» minBy(Comparator), maxBy(Comparator)
> counting(), summingDouble(), averagingDouble()
reducing(identity, Function<T,U> mapper, BinaryOperator op)
» groupingBy(Function<T,K> classifier)
» partitioningBy(Predicate<T> predicate)
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MpoBepky /ITMO

® boolean anyMatch(Predicate<T> p)
* NCTNHAa, eCJ11 YC/TOBUE BbINOJTHAETCA XOTHA Obl A4 OAHOIo IJieMeEHTa
* |_|pl/l HaXO0XAeHUW nepBoro coBrnageHnAd npekpawaet rnpoBepkKy
® boolean allMatch(Predicate<T> p)
* MCTUHa, ecnu yC/ioBue BbINOJTHAETCA AJ14 BCEX I/TEMEHTOB.
* T1pn HaxoXaeH NePBOro HeCoBNaAeHNSa NpekpaLlaeT NpPoBePKY
® boolean noneMatch(Predicate<T> p)
* NCTNHAa, eCJ11 YC/TOBUE HE BbINOJIHAETCA HU AJ14 OAHOIo asieMeHTa.
* Tpn HaxXoXAeHUM NePBOro CoBMNageHNs npekpaLlaeT npoBepKy
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NeHUBOE BbINO/IHEHNE I/ZITMO

var list = new ArraylList<>(List.of(1,2,3));
var stream = list

.Sstream()

.peek(System.out::println)

filter(i -> 1 % 2 == 0)

.peek(1 -> System.out.println("> "+1));

System.out.println("Ready");
list.add(4);

long count = stream.count();
System.out.println("Count: " + count);
3
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NeHUBOE BbINO/IHEHNE I/ZITMO

var list = new ArraylList<>(List.of(1,2,3));
var stream = list

.Stream()

.peek(System.out::println)

filter(i -> 1 % 2 == 0)

.peek(1 -> System.out.println("> "+1));
H
System.out.println("Ready");
list.add(4);
long count = stream.count();
System.out.println("Count: " + count);

s,
—

Java 153



NeHUBOE BbINO/IHEHNE I/ZITMO

var list = new ArraylList<>(List.of(1,2,3)); Ready
var stream = list 1
.stream()
.peek(System.out::println) 2
filter(i -> i % 2 == 0) > 2
.peek(i -> System.out.println("> "+i)); 3
4
System.out.println("Ready"); > 4
list.add(4);
long count = stream.count(); Count: 2
System.out.println("Count: " + count);
<
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Mpumep

public static void main(String[] args) {
List sortedArgs =
Arrays.stream(args)
.filter(s -> s.length() < 5)
.map(String: :toUpperCase)
.sorted()
.collect(Collectors.toList());

/ITMO
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