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PaGOTa C ¢a lﬁrla,\"” 4334535 YHUBEPCUTET UTMO

D:\

¥ java.nio.file.Path — nyTb K daiiny v

SIc

® 3a6CONIOTHbLIN / OTHOCUTENbHbIN \

v java

® MYCTOM — TEKYLLAA AMPEKTOpuUS v
Hello.java

M java.nio.file.Paths

Path p = Paths.get("java", "Hello.java");



java.io.File € java.nio.file.Path

Path File.toPath()
File Path.toFile()



dannosble cuctembl

M java.nio.file.FileSystem — dannoBana cncrema
M MeTtoapbl:

Iterable<Path> getRootDirectories()
Path getPath(String first, String... more)
String getSeparator()

M java.nio.file.FileSystems
FileSystem getdDefault()

S,
—

Java



Pabota c pannamu: nposepku

M Knacc Files

boolean
boolean
boolean
boolean
boolean

Files

Files.
Files.
Files.
Files.

.exists(Path)

notExists(Path)
isReadable(Path)
isWritable(Path)
isExecutable(Path)



Pabota c paitnamu: create/delete

Path Files.createFile(Path)
Path Files.createTempFile(String prefix, String suffix)

vold Files.delete(Path)
boolean Files.deleteIfExists(Path)



Pabota ¢ pamnamum: yteHme u 3anuchb

byte[] Files.readAllBytes(Path)
List<String> Files.readAllLines(Path)

Files.write(Path, bytel[])

Files.write(Path, Iterable<CharSequence>)



PHGOTa C (I)ai;ll'laMVIZ YTeéHune " 3afnucb ;338880 YHUBEPCUTET UTMO

FileInputStream / FileReader / FileOutputStream / FileWriter
new BufferedXXX(new FileXXX(File/String)) java.io

Files.newInputStream(Path, OpenOptions...) java.nio

Files.newOutputStream(Path, OpenOptions...)
Files.newBufferedReader(Path, Charset, OpenOptions...)
Files.newBufferedWriter(Path, Charset, OpenOptions...)

) ) yTeHmne
String line;
while ((line = reader.readLine()) !'= null) { }
3arncb
String text;
writer.write(s, 0, s.length());

ava 8
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java N io - BUﬁe r 4334535 YHUBEPCUTET UTMO

mark

A 4
0 Buffer capacity
h A
position limit
M java.nio.Buffer — M capacity - emKocTb (MaKc.

KOHTEeMHep ANA XpaHeHus pasmep)

AAHHbIX M limit - CKONbKO MOHO 3anuncaTb
(He 6bonblue eMKOCTHN) nnu
npo4yunTaThb (He bonblle, yem
3anuncaHo)

¢ M position - TeKyL,asa Nno3nLus

Java 10



java.nio - Buffer

mark
h 4
0 Buffer capacity
A A
position limit

v Buffer — KoHTenHep Ans
XPaHEeHUA AaHHbIX

¥ Co3paHue bydepa:

e allocate(capacity)

e allocateDirect(capacity)
&, e wrap(array[])

S—
—

Java

M MeToapbl:

limit(lim) u position(pos)
mark() v reset() mark <-> position
clear() - limit = capacity, position =0

compact - Bce HeZlo4UMTaHHOE - B
Hayano bydepa

flip() - limit = position, position =0
rewind() - position =0
11



3anuncb U UTeHne AaHHbIX

M meToabl get n put
® get - yteHue u3 bydepa
e put - 3anucb B bydep

M AbcontoTHaa nHAEKcaumsa M OTHOCUTENbHAA MHAEKCcaUuMA
(ABHOE yKa3aHMe nHaeKkca) (no Tekywen no3nuymmn)
® NO3UUMA HE MeHAEeTCA ® Mo3nuUMA CMeLlLaeTcs Nocne
onepauunmn

® TO/IbKO OANHOYHbIE
¢ onepaunm ® OJMHOYHbIE U FPYNNoOBbIE

Java 12



3anucb U YTeHue AaHHbIX

capacity

v 3anucb 0
clear(); position
while () { put(byte); }

M yTeHune
flip();

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

limit

13



3anucb U YTeHue AaHHbIX

put,.

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

M yTeHune
flip();

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

Java 14



M 3anuce I

3anucb U YTeHue AaHHbIX

capacity

o

clea r(), < position
while () { put(byte); }

M yTeHue

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

limit

15



3anucb U YTeHue AaHHbIX

S — De——

clea r(); position limit
while () { put(byte); }

M yTeHune
flip();

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

Java 16



3anucb U YTeHue AaHHbIX

t A

clear(); -9 osition jimit
while () { put(byte); }

M yTeHue
flip();

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

Java 17



Knaccbi-notomku Buffer

v ByteBuffer
M CharBuffer
M IntBuffer, ShortBuffer, LongBuffer, FloatBuffer, DoubleBuffer

18



java.nio.charset

¥ Knacc Charset
® MeToApbl
e CharBuffer decode(ByteBuffer b)
e ByteBuffer encode(CharBuffer c)

19



KaHanbl

M java.nio.channels
v dannoBble KaHa/bl 1 CceTEBbIE KaHa bl
M OTAanyme oT NOTOKOB

® OJMH KaHan ANA YTEHUA U 3aNncu

® noaaeprkKa HeboKMpyoLLLero BBoa-BbiBoAa
® noaaep>KKka aCMHXPOHHOro BBOAa-BbIBOAA
® yTeHWe 1 3anucb Lenoro bydepa

20



|.|.|36110H FaCtory MEthOd #3333 YHUBEPCUTET UTMO

M Onatb Tepemok
® HB/MH C BETYMHOW U CbIPpOM
® BAnH C KYpUHOW rpyaKon
® banH c macnhom

e bauH CDepN\epCKMVI class PancakeFactory {
getCheeseHamPancake()

getPancake("CheeseHam")
getChickenPancake()

getButterPancake()
getFarmerPancake()

Java ®PrUuKT, NporpammMmupoBaHue, 2 cemMecTp



|.|.|36110H FaCtory MEthOd 443835 YHUBEPCUTET UTMO

¥ Co3gaHne 06BbEKTOB pasHbIX KN1acCoB HE3aBUCUMO OT

peanunsauum
<<interface>> Product < Client — > <<interface>> Factory
Z} Product create(type)
| A
\ \
\ \
Product1 < Factory1
| Product2 Product create(type)
| Product3

Java ®MUuKT, NporpaMmmupoBaHue, 2 ceMecTp



Ka Ha/ibl - UHTe p¢e ﬁ Cbl #3383 YHUBEPCUTET MTMO

Channel
void close() < - _ AsynchronousChannel
boolean isOpen() T InterruptibleChannel
NetworkChannel
- - - - - T T T T T T T T |
\ \
RgadablerteChannel WritableByteChannel
int read(ByteBuffer) int write(ByteBuffer)
- — — - ByteChannel — — — —
A
\
SeekableByteChannel
T position() 7~
— o e ~
S ngByteChannel | -~ |
catteringByteChanne ~ | ~ Gatherin
gByteChannel
long read(ByteBulffer[]) N | d 5
A SO L7 long write(ByteBuffer[])
I
& -
= class FileChannel

Java 23



IZI KaHan FiIEChannEI #3383 YHUBEPCUTET MTMO

M pabpuyHblie meToabl: 4 write(ByteBuffer b)
e FileChannel.open() ® 3anucb B KaHan U3 bydepa
e FilelnputStream.getChannel() ¥ read(ByteBuffer b)

® YyTeHWe M3 KaHana B bydep

Channel Buffer

Java 24



Ka Ha/ibl 44334585 YHUBEPCUTET UTMO

¥ YteHue U3 damna ByteBuffer buffer =
ByteBuffer.allocate(1000);
Path path = Paths.get("in.txt");
FileChannel channel =
FileChannel.open(path);
buffer.clear();
int nBytes = channel.read(buffer);

M 3anuco B daiin Path path = Paths.get("out.txt"):
FileChannel channel =
FileChannel.open(path);
buffer.flip();
« int nBytes = channel.write(buffer);

Java 25



KaHanbl

M MNepepava AaHHbLIX U3 KAHaNa B KaHan
transferFrom(ReadableByteChannel, long position, long count)
transferTo(long position, long count, WritableByteChannel)

M ScatteringByteChannel / GatheringByteChannel
ByteBuffer bufferArray = new ByteBuffer[3];
for (ByteBuffer buf : bufferArray) { buf.allocate(256); }
scatteringChannel.read(bufferArray);
gatheringChannel.write(bufferArray);



KaHanbl

M FileChannel
e map() - nonyyeHne MappedByteBuffer
e oTOobOpaxeHue pannia B NamaTb

M MappedByteBuffer
e boolean isLoaded()
e |oad()
e force()

&

27



333230 VHUBEPCUTET UTMO

[lporpammumpoBaHue. 2 cemecTtp

CeTeBoOe B3anmoagencrBeue

I TsM Ove Han a
UNIVERSITY




Te pMM HOI'IOI'VIFI :#éié???: YHUBEPCUTET UTMO

M BbiyucaumenbHas cemos — cUCTeMa AnA nepeaadvyun AaHHbIX
MEXAY Y3710MU cemu.

M Xocm — KomnbtoTep, NOAKIOYEHHbIN K CETU U UMEIOLLLIUN
ceTeBOM aapec.

M [lbomoKos — Habop npasua, onpeaenatomnx NopaaokK
AEeNCTBUN N GOPMAT AAHHbIX MPU CETEBOM ODMeEHe.

coo == O
CICIGIC]
— OGOO coo == (O

000 =|O

coo == QO

5 29




CETe BAdA 4 pXMTe KTypa 45388 YHUBEPCUTET MTMO

M KnueHm-cepsepHaa apxXnTeKTypa
® lLleHTpanun3oBaHHOe ynpasaeHne n obmeH gaHHbIMU
® CepBep npeaocCtTaBadeT cepBsuUChbl B pexxnme oxXnaaHnAa 3arnpoca
® KNWeHT nosiyvyaeT pe3ynbTaT OT cepBepa No 3anpocy

® HageXHOCTb 3aBMCUT OT cepBepa — KPUTUYECKUI y3en

M O0HopaHz208a4 apxuTeKTypa (NMMpuHrosas)

e [leueHTpasM30BaHHOE ynpasaeHne n obmeH gaHHbIMU

® Bce y3/bl (pears) paBHONPaBHbI, MOTYT ObITb KIMEHTOM U CEPBEPOM
® HeT KpUTUYECKOro y3na

S,
—

Java 30



Mopenb nepenaym AaHHbIX

¥ moaens ISO/OSI
v ctek TCP/IP

TCP/IP oSl Mpumep
MpuknagHou HTTP
MpuknagHoun MpepcTtaBUTENbCKUMA
CeaHCOBbIiA
TpaHCNOPTHbIN TpaHCNOPTHbIN TCP, UDP
CeteBoit CeTeBoiA IP
KaHanbHbi Ethernet
KaHanbHbIi
dusnuecknii BUTaA Napa

31



n dKeTbl 4334535 YHUBEPCUTET UTMO

M MaKeT = 3aronoBOK + AaHHbIE

YpoBeHb YpoBeHb + 1
\ A
3 a 3 a
\ A
YposeHb - 1 YpoBeHb
\ A
3 [1aHHblE 3 [laHHblE
S.g 0100010000111101010 >

32



CETEBOE B3aMMOAEﬁCTBMe B java 4483335 VHUBEPCUTET UTMO

M TCP M UDP
® yYCTaHAaBAMBAETCA coeguHeHune ® 6e3 yCcTaHOBNEHME COeAUHEHUA
® rnoATsepXAeHne A0CTaBKU e Oe3 noATBEPHKAEHUA JOCTaBKU
® HaJeXXHOCTb nepeaayn AaHHbIX ® CKOpPOCTb nepefayvn AaHHbIX

M MNMpoToKkon npmnknaaHoro ypoBHA - HTTP

Java 33



IP-appec

M MaeHTUPUUMPYET CBA3b MEXKAY POYTEPOM U XOCTOM
M ID cetn (npedukc) + ID xocTa (cyddukKc)
M IPv4 — 32 6umTta (194.85.160.55)

e Knacc A: npedukc 8 6ut (0...) + cydPpukc 24 buta

e Knacc B: npedukc 16 6ut (10...) + cydPpukc 16 but

e Knacc C: npedukc 24 6uta (110...) + cydPuKc 8 but

e Macka nogcetun: 192.85.160.55
¢ 192.168.0.5/255.255.255.240
¢ 192.168.0.5/28

M |IPv6 — 128 6uT [FC05::4429:0:AC02]
«M Loopback (localhost - 127.0.0.1 / [::1]
%;’)

[ ——

Java
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D N S 4354358 YHUBEPCUTET UTMO
. ________________________________________________________________________________________________________________________________|

¥ DNS — Domain Name Service
VM Mpeobpa3oBaHne mexay JOMEHHbIM UMeHeM 1 IP-aapecom
M www.google.com <> 172.217.23.132

35



n o pT 4354358 YHUBEPCUTET UTMO

M IP-agpec naeHTUGULUMpPYyeT XOCT
M nopT naeHTMPnumpyeT npouecc (NpnnoxeHme)
¥ Cokem — nHTepdenc ana obmeHa — aapec u nopTt

M [1na obmeHa AaHHbIMW HYXKHO 3HATb:
® MNPOTOKO
® |P-aapec n nopT oTnNpasuTend

® |P-agpec 1 nopT nonyyarensd

Java 36



I n EtAd d ress :ﬁéié???’ YHUBEPCUTET UTMO

M Knacc InetAddress
e Inet4Address Inet6Address
¥ MeToapbl InetAddress (ctaTnuyeckue)
e |netAddress getlLocalHost()
e |netAddress getByAddress(byte[] addr)
e |netAddress getByName(String name) — obpauwerHmne kK DNS
M HecTtatnueckme metoasbl
e byte[] getAddress
e String getHostName()

S,
—

Java
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InetSocketAddress

M InetSoc
M InetSoc
M InetSoc

cetAddress(InetAddress addr, int port)
ketAddress(int port)

ketAddress(String hostname, int port)

38



CETe BOﬁ OGMEH :#éié???’ YHUBEPCUTET UTMO

M Knnent M Cepsep
e PaboTaeT Ha fitobOM XocCTe e PaboTaeT Ha M3BECTHOM
(cepsep He 3HaeT, rae xocTe (u3BecTHbIN IP-agpec)
MMEHHO) e [poc/ylnBaeT U3BECTHbIN
e CBoboaHbIN NOPT BblIbBMpaeTcA nopT (3aBUCKUT OT cepBuca)

Npu oTApPaBAEHUM 3anNpoca

® [locblhaeT 3anpoc cepsepy,
KOeT oTBeT

e }AeT 3anpocC OT KNUEHT],
NOCblN1IaeT OTBeT

M OTBeT

M 3anpoc
e CoaepUT AaHHble

e CoOepXUT AaHHblE U
MHOOPMALMIO O KNNEHTE

Java 39



Aunarpamma nocnenoBaTe/IbHOCTEN S YHABEPCUTET UTMO
KnueHTt CepBep
- CWHXPOHHLIN 3anpoc
ACVHXPOHHbIV OTBET
= ;
s,
Java 40



O6meH no npotokony UDP

M java.net.DatagramPacket — gentarpamma (nepenasaembie
NaHHble + cny*KebHasa nHdopmaums)

e Appec bydepa
e /InnHa bydepa
e Anpec nonyyatena (npu oTnpaBneHmn)
M java.net.DatagramSocket — cokeT agna obmeHa
e [lopT Ana npocnywmBaHusa (Ana nonyvyeHus)
e Aapec u nopT (Ana oTnpaBaeHnn)

41



anMEp OGMEHa no npOTOKony UDP 45388 YHUBEPCUTET MTMO

// KIWeHT

byte
int
Data

arr[] = {0,1,2,3,4,5,6,7,8,9};
len = arr. length;
gramSocket ds; DatagramPacket dp;

InetAddress host; int port;

ds =

host
port
dp =

new DatagramSocket();

InetAddress.get...();
6789;
new DatagramPacket(arr,len,host,port);

ds.send(dp);

dp =
ds.r

for

}

)

(

Java

new DatagramPacket(arr,len);
eceive(dp);

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

// 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);

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

host = dp.getAddress();

port = dp.getPort();

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

42



O6meH no npotokony TCP

M java.net.Socket — cokeT ans obmeHa (KnmneHT un cepsep)
e new Socket (aapec + nopT — ANA oTNnpaBaeHUA)
e Socket ServerSocket.accept() - ona nonyyeHus
M java.net.ServerSocket — pabpuka cokeTos
e new ServerSocket(nopt) — Ha cTopoHe cepBepa
v obMmeH AaHHbIMK Yepe3 NOTOKM BBOAA-BbIBOAA
e Socket.getlnputStream()
e Socket.getOutputStream()

S,
—
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anMEp OGMEHa no npOTOKony TCP #3383 YHUBEPCUTET MTMO

// KIWeHT

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

Socket sock;

OutputStream os; InputStream is;
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);

// 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;
}

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



Ucnonb3oBaHMe KaHAMOB U java.hio

M Mpotokon UDP — DatagramChannel

DatagramChannel open()
bind(SocketAddress local) // cepsep
SocketAddress receive(ByteBuffer)
int send(ByteBuffer, SocketAddress)

connect(SocketAddress remote) // KnnenT
int read(ByteBuffer)
int write(ByteBuffer)

45



anMEp OGMEHa no npOTOKony UDP (NIO) #3383 YHUBEPCUTET MTMO

// KIWeHT

byte arr[] = {90,1,2,3,4,5,6,7,8,9};
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);

0; j < len; j++) {

k=

for (int j
arr[j]
}

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

2;

46



Ucnonb3oBaHMe KaHANOB U java.nio

M MpoTtokon TCP

e ServerSocketChannel
¢ ServerSocketChannel open()
¢ bind(SocketAddress local)
¢ SocketChannel accept() // cepsep

e SocketChannel
¢ SocketChannel connect(SocketAddress remote) / KnneHT
¢ write(ByteBuffer)
¢ read(ByteBuffer)

47



anMep OGMEHa no I'IpOTOKOl'Iy TCP (NIO) 4354358 YHUBEPCUTET UTMO

// KNueHT // 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);

}
s

—
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PE)KM MbI OGME Ha 4354358 YHUBEPCUTET UTMO

M BAOKUPYIOLWMN peXUM

® VIOXHO /11 BbINO/IHUTbL ONepaLmto = NOMNbITAaTLCA BbINONHUTb
¢ setSoTimeout(long milliseconds)
¢ Socket / ServerSocket / DatagramSocket

M HebnoKMpyoWmMIN pexmm

e [IpoBepKa BO3MOKHOCTU - OTAENbHO OT CaMOM onepaLmnm

Java 52



H EGn OKMU pyl'O |_|_||M ﬁ BBOA-Bbl BOA 45388 YHUBEPCUTET MTMO

¥ SocketChannel.configureBlocking(false)

e MeToabl read u write BO3BpaLLatoOT int — KOANYECTBO
NPOYUTAHHbIX 6BANT, UK -1, ecnn gaHHbIX bonblue HeT.

v ServerSocketChannel.configureBlocking(false)

e MeTtopn accept() Bo3spatiaet SocketChannel nam null, echn
CoOegNHEHNE He YCTAaHOBJIEHO

Java 53



Cen eKTO p bl 4334535 YHUBEPCUTET UTMO

M abstract class Selector

open()

select()

Set<SelectionKey> keys() // key set
Set<SelectionKey> selectionKeys() // selected key set
// cancelled key set

54



Cen e KTO p bl :ﬁéié???- YHUBEPCUTET UTMO

v abstract class SelectionKey

interestOps(), readyOps()

OP_CONNECT, OP_ACCEPT, OP_READ, OP_WRITE
isConnectable(), isAcceptable(), isReadable(), isWriteable()
channel(), selector()

attach(Object), Object attachment()

cancel()

55



Cen e KTO p bl :#éié???’ YHUBEPCUTET UTMO

M abstract class SelectableChannel
e SelectonKey register(Selector s, int Ops, Object attachment)

¢ SocketChannel
¢ ServerSocketChannel
¢ DatagramChannel

56



CeneKTtopbl U KaHabl

Channel

Channel

Selection
Key

Selection
Key

|

4354358 YHUBEPCUTET UTMO

Channel

Selection
Key

Selector

57



n p nve p 3333233 YHUBEPCUTET UTMO

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
<
—
p——
—

Java 58



accept, read’ Write 33233835 YHUBEPCUTET MTMO

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);
= }

Java 59



NMpotokon HTTP

M URI — Unified Resource Identifier
e URL — Unified Resource Locator
e URN — Unified Resource Name

60



Kl‘laCC U RL ;338880 YHUBEPCUTET UTMO

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

is.close();

Object o = url.getContent(),;



Knacc URLConnection

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

InputStream is = uc.getInputStream(),
// 1s.read();

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

is.close();

os.close();
uc.close()

kﬁg 62
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POYHKUMOHAaNbHOE NporpammmpoBaHue

M ®yHKUMK BbICLLEro NopaaKa
M HeT no6o4YHbIX 3dpPeKTOB
M HeT cocTtoAaHuUA
v JleHuBble BblYNCNEHUS
M [locTonHCcTBa:
® ABTOMATMYECKast MHOMONOTOYHOCTb

e bonee HageXHbIN KOA, — NPOCTOTa TECTUPOBAHMUA

e OnTMmmnsauma
S,

Java
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chH KUuMMOHa/IbHOE 1N po rpa MMWMAN po BaHue 45453 YHUBEPCUTET UTMO

M UTepauna - PeKypcuA
M Mpobnema — orpaHUYeHme CTeKa
e Bbi30B PyHKLNM — NapameTpbl U agpec Bo3BpaTa — B CTEK
® Bo Bpemsa paboTbl PyHKLUUNM /IOKA/IbHbIE MEPEMEHHbIE B CTEKE
e Bo3BpaT — OYMCTKA CTEKA M Nepexoa no aapecy Bo3BpaTa
M PeweHmne — XBOCTOBAA peKypcuA
® PeKypCMBHbIN BbI30B PYHKUNN — nocaeaHAa KOMmaH4a

® BmecTo NOBTOPHbIX PEKYPCMBHbIX BbI3OBOB — 3aMEHa
napameTpoB 1 BO3BpPAT K Havany (paktmyeckun - ntepauus)
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dakropuan (pekypcums)

M UTepauus

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

return result;
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Cba KTO p Nnan ( pe Kypc nA ) #3333 YHUBEPCUTET UTMO

M UTepauua M PeKkypcua
public int factor(int n) { public int factor(int n) {
int result = 1; if (n <= 1) {
int 1 = 1; return 1;
while (i <= n) { } else {
result *= 1i; return factor(n-1) * n;
1+=1; }
b )
return result;
b

® npolLle Koz,

® r|p06neN\a CTeKd Bbi30OBOB
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CTEK Bbi30BOB an pEKprMM #3383 YHUBEPCUTET MTMO

M MNMpwu BbI3OBE MeTOAa - B CTEK azgpec Bo3spata 1
NOMeLLatoTCA NapameTpbl U int n
ajpec BO3BpaTa

M Mpwn pabote meToga - B CTEK
NOMEeLLalOTCA JIOKANbHbIE
nepemeHHble

M lNepen, BO3BPATOM - OYUCTKA public int factor(int n) {
NNOKAJIbHbIX NEPEMEHHbIX it (n<=1) {
return 1;
M Bo Bpems Bo3BpaTa - O4UCTKA ; else { .
OT NapameTpoB 1 BO3BpaT ) return factor(n-1) * n;
S }
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CTEK Bbi30BOB an pEKprMM #3383 YHUBEPCUTET MTMO

M MNMpwu BbI3OBE MeTOAa - B CTEK azgpec Bo3spata 1
NOMeLLatoTCA NapameTpbl U int n
dapec BO3BPdTA agpec Bo3Bpara 2

¥ Mpw paboTe meToaa - B CTEK L1

MOMELLLAOTCA NOKa/IbHblE
nepemeHHble

M lNepen, BO3BPATOM - OYUCTKA public int factor(int n) {
NNOKAJIbHbIX NEPEMEHHbIX it (n<=1) {
return 1;
M Bo Bpems Bo3BpaTa - O4UCTKA ; else { .
¢ OT NapameTpoB 1 BO3BpaT ) return factor(n-1) * n;
= 3
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CTEK Bbi30BOB an pEKprMM #3383 YHUBEPCUTET MTMO

M MNMpwu BbI3OBE MeTOAa - B CTEK azpec Bo3Bparta 1
NOMeLLatoTCA NapameTpbl U int n
dapec BO3BPdTA agpec Bo3Bpara 2

¥ Mpwn paboTte meToAa - B CTEK 36
NOMELLAOTCA JIOKAaNbHblE afpec Bosspara 3
nepemeHHble nt n

M MNepen BO3BPAaTOM - O4UCTKA public int factor(int n) {
JIOKa/ZIbHbIX MEPEMEHHbIX it (n <=1) {

return 1;

M Bo BpemA BO3BpaTa - OYMUCTKA ; else {

OT NapameTpoB 1 BO3BpaT return factor(n-1) * n;
zif) } }
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CTEK Bbi30BOB an pEKprMM #3383 YHUBEPCUTET MTMO

M MNMpwu BbI3OBE MeTOAa - B CTEK azgpec Bo3spata 1
NOMeLLatoTCA NapameTpbl U int n
dapec BO3BPdTA agpec Bo3Bpara 2

¥ Mpw paboTe meToaa - B CTEK L1

MOMELLLAOTCA NOKa/IbHblE
nepemeHHble

M lNepen, BO3BPATOM - OYUCTKA public int factor(int n) {
NNOKAJIbHbIX NEPEMEHHbIX it (n<=1) {
return 1;
M Bo Bpems Bo3BpaTa - O4UCTKA ; else { .
¢ OT NapameTpoB 1 BO3BpaT ) return factor(n-1) * n;
= 3
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dakTopuan (xBoctoBasa peKkypcua)

I XBOCTOBaA pekypcus M Pekypcus
public int factor(int n, int f) { public int
if (n <= 1) 1f (n <=
return f; return
} else { } else {
return factor(n-1, f * n); return
b b
b b

public int factor(int n) {
return factor(n, 1);

factor(int n) {
1)
1,

factor(n-1) * n;
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dakTopunan (xBocroBas peKypcus)

I XBOCTOBaA pekypcus

agpec sBo3Bpata 1

int n
public int factor(int n, int f) { it f
if (n <= 1) n
return f;
} else {
return factor(n-1, f * n);
)

}

public int factor(int n) {
return factor(n, 1);
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dakTopuan (xBoctoBasa peKkypcua)

I XBOCTOBaA pekypcus

public int factor(int n,
if (n <= 1) {
return f;
} else {
return factor(n-1, f

3
3

public int factor(int n)
return factor(n, 1);

int ) {

*n);

{

agpec sBo3Bpata 1

agpec Bo3parta 2

int n

int f
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CTeK npu XBOCTOBOU pPeKypcum

I XBOCTOBaA pekypcus

public int factor(int n, int f) {
if (n <= 1) {
return f;
} else {
return factor(n-1, f * n);

3
3

public int factor(int n) {
return factor(n, 1);

agpec sBo3Bpata 1

int N

int f
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3n1emMeHTbl A-ucumcneHums

M AnoH3so Yépu (Alonzo Church)
Ma.a+1 — Aa.a+1 —>

Na.a+1 — Aa.a+1

® 3 — apryMeHT BblpaxeHunsa a+1

M MepemeHHas: X
M Onepauuu:

e AbcTtpakuus: Ax.f (cBaAsbiBaHME X ¢ QyHKUMEN f)

e Annnukauus (npumeHeHune): f g

(npumeHeHne f K aprymMeHTy g)
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Npumep

Minc(x)=x+1 inc(3)
Mf(x)=x+1 f(3)
M(x)—x+1  ((x) > x+1)(3)
M AX.X+1

¥ CBobOAHbIE U CBA3aHHbIE NepeMeHHble

V] )\X.X"'y cBA3aHHas
S )= x+y
= cBOGOAHAs

—_—

Java
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chHKu'MM 06paTHOrO Bbi30Bad (Ca"baCk) 45388 YHUBEPCUTET MTMO

M Mepepaya GyHKUUM C Lenblo ee AasibHENLLErO BbI30Ba

® peasin3auma AencTsma pa3HbiMu cnocobamm, BbIbMpaembliMm BO
BPeMA NCNOJNHEHUSA

® peasin3aumnsa aCUHXPOHHOM peaKkuunm Ha cobbiTnA
M BapuaHTbl peannsaynm

® yKasaTtenun Ha ¢pyHKuuto (C, C++)

e neneratbl (C#)

® 06beKT nHtepdeiica c metogom / aHOHMMHbIN Knacc (Java < 8)

® \-BblpaxkeHus (Java 8+)
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Npumep - CNNUCOK CTYAEHTOB

class Student {

public
public
public
public
public

String
double
double
String
String

getName() { .
getAge() { .
getAngark() {
getGroup() {

}

getEmail() { ..:

. 3

" YHUBEPCUTET NTMO

static List<Student> students;

public static void printALll() {

for (Student st : students) {
System.out.println(st.getName()),
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CnNUCOK OTIMMHUKOB rpynnbl

class Student {

public static void printAlL() { ... }

public static void printExcellentFromGroup(String g) {
for (Student st : students) {
1f ((st.getGroup().equals(g) && (st.getAvgMark() > 4.75)) {
System.out.println(st.getName());
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CnUCOK Mon04biX OTIMYHUKOB

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 n3bpaHHbIX :)

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

}

class Student {

public void printSelected(Checker ch) {
for (Student st : students) {
i1f (ch.test(st)) {
System.out.println(st.getName()),
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UHTepdenc u Knacc gna otbopa

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

}
class Student {

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

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

3

¥
Student.printSelected(new ExcellentAndYoungChecker()),

S,
—
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AHOHUMHDbIN KNacc

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

}
class Student {

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

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

F1)i
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OyYyHKUMOHaNbHbIN UHTEepdEnc

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

b
class Student {

oublic void print(Checker ch) {...}
}

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

return (st.getAge() < 20) && (st.getAvgMark() > 4.75));
1)

87



nﬂ M6Aa'B bl pa)‘Ke HUue 4483335 VHUBEPCUTET UTMO

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

b
class Student {

oublic void print(Checker ch) {...}
}

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

Student.print(new Checker() {

public boolean test(Student st) {

return (st.getAge() < 20) && (st.getAvgMark() > 4.75));
3)i
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nﬂ M6Aa'B bl pa)‘Ke HUue 4483335 VHUBEPCUTET UTMO

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

b
class Student {

oublic void print(Checker ch) {...}
}

Student.print(

(Student st) -> (st.getAge() < 20) && (st.getAvgMark() > 4.75))
)i
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Cnucok rpynnbl #

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

b
class Student {

oublic void print(Checker ch) {...}
}

Student.print(

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

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

S,
—

Java
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CraHpapTHble PYHKLU. nHTepdeunchl

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

b
class Student {

hﬁblic void print(Predicate<Student> ch) {...}
b

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

)i
Student.print(st -> st.getGroup() == 3145),

S,
—
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Predicate

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

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

3
}
3
3

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

Java
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+ Consumer

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

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

}
3

Student.handle(st -> st.getGroup().equals("3145"),
st -> System.out.println(st));
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+ Iterable - yHuBepcanbHbit 06paboTUUNK

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

public <X> void handle(Iterable<X> 1,
Predicate<X> p,
Consumer<X> c) {
for (X e : 1) {
i1f (p.test(e)) { c.accept(e); }
)

3
3

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

—

Java
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CCbana Hd METOA (MEthOd REferenCE) 4354358 YHUBEPCUTET UTMO

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

public <X> void handle(Iterable<X> i,Predicate<X> p,Consumer<Xx> c);
public boolean checkGroup(String g) {
return this.getGroup().equals(qg);

}
}

Student.handle(Student.students,
s -> s.checkGroup("3145"),
s -> System.out.println(s));
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CCbana Hd METOA (MEthOd REferenCE) 4354358 YHUBEPCUTET UTMO

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

public <X> void handle(Iterable<X> i,Predicate<X> p,Consumer<Xx> c);
public boolean checkGroup(String g) {
return this.getGroup().equals(qg);

}
}

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

M A-BblpaxkeHne — BGnok koga ans oobaBneHnst aHOHUMHOW OYHKLUMN.
M A-BbipaxkeHne nmeet ueneson Tun yHKUMOHANbLHOro nHTepdenca

M @yHKUMOHaNbHbIN MHTEPMdENC - TONbKO OAUH abCTPaKTHbIN METOA
® He cumTada default u metooos Object

M A-BblpakeHne MOXKHO MPUCBOUTb NEPEMEHHON
M A-Bbipa)keHne MOXXHO nepenartb MeToay
M A-Bblipa)eHne MOXXHO BEPHYTb N3 MeToaa
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CM HTAKCUC A-B bl pa)l(e HU ﬁ 4354358 YHUBEPCUTET UTMO

napaMeTp -> BblpaXeHue

(napameTpbl) -> { WHCTpyKuun; 3}

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

(X, y) ->x *y

() -> 42

(String s) -> System.out.println(s)

X ->xX / 2

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

\)
ey
D

Java
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3axBaT NepemMmeHHbIX

M O6nactb BUAMMOCTU A-BbipaxeHua = 061acTb BUAMMOCTU OKpPY»KatoLL,ero 6/10Ka

M B A-BbiparkeHNM MOXKHO MCNONb30BaTb TONbKO 3pHEKTUBHO PUHANbHbIE
nepemeHHble U3 OKpYyrKatowero ero 6,10kKa

M A-BblparkeHne 3axBaTblBaeT 3HaYEHMA NepeMeHHbIX U3 OKpY3KatoLLero 610Ka.

M A-BblparkeHue + 3HauyeHUA 3axBavYeHHbIX NepeMeHHbIX = 3amblkaHue (closure)

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

}
new Thread(r).start();
}
S,



dyHKUMOHaNbHbIe MHTepdeunchbl

M java.lang.Runnable
void run();
new Thread(() ->{ ... }).start();
M java.util.Comparator<T>
int compare(T o1, T 02);
Collections.sort(list, (x,y) ->y - 2 * x);

M java.util.function.™ - Habop PyHKUMOHANbHbIX MHTEPPENCOB

o6u.|,ero Ha3Ha4Ye€HUA ONA PA3HbIX C/1Iy4HaEB
&
=

Java
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Maker java.util.function

¥ Supplier<R> { R get() }
M Consumer<T> { void accept(T t) }
M Predicate<T> { boolean test(T t) }
¥ Function<T,R> { R apply(T t) }
e UnaryOperator<T> { T apply(T t) }
¥ BiFunction<T,U,R> { R apply(T t, U u) }
e BinaryOperator<T> { T apply(T t1, T t2) }
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Su pplier 4334535 YHUBEPCUTET UTMO

Supplier<R> {
R get()
}

e TntSupplier { int getAsInt() }

e | ongSupplier { long getAsLong() }

® DoubleSupplier { double getAsDouble() }

e BooleanSupplier { boolean getAsBoolean() }
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Consu mer 4334535 YHUBEPCUTET UTMO

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

}

e TntConsumer { void accept(int v) }
e [ ongConsumer { void accept(long v) }
e DoubleConsumer { void accept(double v) }
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Predicate 4334535 YHUBEPCUTET UTMO

Predicate<T> {
boolean test(T t)
default Predicate and(Predicate other)
default Predicate or(Predicate other)
default Predicate negate()

}
e TntPredicate { boolean test(int v) }
® L ongPredicate { boolean test(long v) }
¢ e DoublePredicate { boolean test(double v) }
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Function

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

}
e IntFunction<R> { R apply(int v) }
e doubleFunction<R>{ R apply(double v) }
e ToLongFunction<T> { long applyAsLong(T t) }
e IntToLongFunction {long applyAsLong(int v)
& o
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U nNna ryO pe rator 4334535 YHUBEPCUTET UTMO

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

}

e [ntUnaryOperator { int apply(int v) }

e LongUnaryOperator { long apply(long v) }

e DoubleUnaryOperator { double apply(double v) }
&
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Biconsu mer 4354358 YHUBEPCUTET UTMO

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

}

ObjIntConsumer<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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Bi Predicate 4334535 YHUBEPCUTET UTMO

BiPredicate<T, U> {

boolean test(T t, U u)

default BiPredicate and(BiPredicate other)
default BiPredicate or(BiPredicate other)
default BiPredicate negate()

}
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Bi F u n ctio n : ?-:.:'T YHUBEPCUTET UTMO

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> { Llong applyAsLong(T t, U }
(

}
u)
ToDoubleBiFunction<T,U> { double applyAsDouble Tt, Uu) }
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Bina ryo pe rator 4334535 YHUBEPCUTET UTMO

BinaryOperator<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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35830 YHUBEPCUTET UTMO

[lporpammumpoBaHue. 2 cemecTtp

Stream API

I TsM Ove Han a
UNIVERSITY




Maker java.util.stream

vl KoHBenepHasa 06paboTKa AaHHbIX
M MoToK — nocnegoBaTelbHOCTb 3/1IEMEHTOB
M MoToK moKeT bbITb NocneaoBaTe/IbHbIM MW NapaaieNbHbIM

v KoHBenep — nocnenoBaTe/IbHOCTb onepauum
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KO HBe i;l e p bl U KOnnhe KLI.M " 45453 YHUBEPCUTET UTMO

M OTAnuma KoHBenepa OoT KONNeKumm
® J/IeMeHTbl He XpaHATCA
® HeABHaA utepauuAa

® CDyHI-(LI,I/IOHaJ'IbeIﬁ CThaib — onepaunn He MeEHAKT NUCTOHHUK

® BOo/IbLUMHCTBO onepauunii paboTtatoT ¢ A-BbiparKeHNAMM
® J/leHuUBOe BbINO/HEHNe

® BO3MOXHOCTb HEOTrpaHUYEHHOro Yncaia 3/1eMeHTOB

Java 115



CoctaB KOHBeMepa

v KoHBeunep =
® /ICTOYHUK
e [lpomerkyToyHble onepauumn (0 nnm 6onblue)

e 3aBepuiatoLllan onepauma (oaHa)
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n p nve p 4354358 YHUBEPCUTET UTMO
. _______________________________________________________________________________________________________________________________________________________________________|

List<String> words

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

}

} long count =

words.stream()
.filter(s -> s.length() > 5)
.count();
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UcTOUYHMKM KOHBeUrepa

M Collection.stream()

M Arrays.stream(Object[])

M Stream.of(Object[])

M IntStream.range(int, int)

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

M Stream.empty()

M Stream.generate(Supplier<T> s)

fg; M Stream.iterate(T seed, UnaryOperator<T> f)
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n pOME)KyTOtI Hblé one pa LI'M A 45388 YHUBEPCUTET MTMO

M Bo3BpallatoT NOTOK

M BbinonHatotca "'neHmso"

® BbINMOJ/IHEHUNE ONepaunm NPonCxoauT, KoOrga Bbl3blBaeTCA
3dBepLlaoLllad onepaunAd

M NenAaTca Ha:

e He xpaHAwWwmMe cocTtosiHue (stateless)
4 BbINO/NIHAKOTCA BHEe 3aBNCUMOCTU OT APYITMX anemeHTOoB

e XpaHAwme coctosiHme (stateful)
¢ ¢ BbINOJIHEHME 3aBUCUT OT APYIMUX 31IeMEHTOB (COPTMPOBKA)
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3asepLialouime onepauuu

M Bo3BpallatoT pe3ynbraT
M Tnbo nmetrot noboyHoe aemncreme

M MOTOK NnpeKpallaeT cyLecTBoBaHMe.
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Knaccbl n nutepdeucoi

M nHtepdemnc BaseStream

void close()

S parallel()

S sequential()

S unordered()

Iterator iterator()
Spliterator spliterator()

M UHTepdenc Stream<T>

——
—_—

Java

é@ NuTepdencol IntStream, LongStream, DoubleStream
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Splite rator :ﬁéié???’ YHUBEPCUTET UTMO

M MapannenbHbin lterator

e Spliterator trySplit() — Bo3BpalLaeT YacTb 31EMEHTOB KaK
OTAENbHbIWA CNAUTEPATOP

e boolean tryAdvance(Consumer action) — BbINONHUTL
onepauuto ANA o4epeaHOro 3s1eMeHTa

e void forEachRemaining(Consumer action) — BbINOAHUTb
onepaumio A5 BCeX OCTAaBLUMXCA 3/IEMEHTOB
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n pOME)KyTOtI Hblé one pa LI'M A 45388 YHUBEPCUTET MTMO

M MeToabl AnA NnpoMeXKyToYHbIX onepaumnn (stateless)
v Stream<T> filter (Predicate<T> p)

® BO3BPAaLLAET MOTOK M3 3/1IeMEHTOB, COOTBETCTBYIOLLMX YCNOBUIO
M Stream<R> map(Function<T,R> mapper)

® npeobpa3yeT NOTOK 3/iIeMeHTOB T B MOTOK anemeHToB R
M Stream<R> flatMap(Function <T, Stream<R>> mapper)

® npeobpasyeT KaxAablh 3n1emMeHT NoToKa T B NOTOK 3/1emeHToB R
v Stream<T> peek(Consumer<T> action)

éf) ® BbINONHAET AeUCTBUE ANA KaXXA0ro snemeHTa notoka T
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MpomeKyTOuHble onepauumn

M MeTtoapbl Ansa npomeXKyTouHbIX onepaunn (stateful)
V Stream<T> distinct()

® BO3BpPalLLAE€T MNOTOK HEMOBTOPAOLWUXCA 3N1E€EMEHTOB
M Stream<T> sorted(Comparator<T> comp)

® BO3BpalUaeT OTCOPTUPOBAHHbIN NOTOK
M Stream<T> limit(long size)

® BO3BpallaeT yCEHEHHbIﬁ NOTOK U3 Size 3/1eMeHTOB
M Stream<T> skip(long n)
® BO3BpalLaeT NOTOK, MPONYyCTUB N 3/1IEMEHTOB

S,
—

Java
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3asepLialouime onepauuu

M void forEach(Consumer<T> action)
¥ void forEachOrdered(Consumer<T> action)
® BbINOJIHAET AENCTBUE A1 KaXKAO0ro 3/IeMeHTa NnoToKa
® BTOPOW BapuMaHT rapaHTUPyeT coXpaHeHne NopaaKa 3N1eMeHTOB
M Optional<T> min(), Optional<T> max()
® BO3BpPaAWAlOT MUWHUMAIbHbIM U MAaKCUMaNbHbIN 2/1eMEHTDI,
M long count(), int (long, double) sum()

® BO3BpPaAWAOT KO/TIMHECTBO N CYMMY 23/1EMEHTOB

M Optionallnt, OptionalLong, OptionalDouble
‘ﬁ() e int getAsiInt(), long getAsLong(), double getAsDouble()

—

Java
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Kl'IaCC java o Uti I .O ptio Na I<T> 4354358 YHUBEPCUTET UTMO

M O60/104Ka: COAEPHKUT NN HE COAEPHKUT 3HAYEHME
M boolean isPresent() - true, echn 3HayeHue ecTb
M T get() - BO3BpalLL,aeT 3Ha4yeHne

M Optional<T> of(T value) — Bo3BpaLLaeT 060104Ky cO
3HaYeHnem

M T orElse(T other) — Bo3BpallaeT 3Ha4yeHne nnum other
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M reduce(BinaryOperator accumulator)

.Stream

.reduce((a, b) ->a * b) // nopocyet npousseneHus
M collect(Collector collector)

.Stream

.collect(Collectors.tolList());
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M knacc Collectors
e toCollection(Supplier factory), toList(), toSet()
e toMap(Function k, Function v, BinaryOperator merge, Supplier factory)
® joining(String delimiter, String prefix, String suffix)
e mapping(Function<T,U> mapper, Collector<U> s)
e minBy(Comparator), maxBy(Comparator)
e counting(), summingDouble(), averagingDouble()
e reducing(identity, Function<T,U> mapper, BinaryOperator op)
e groupingBy(Function<T,K> classifier)
e partitioningBy(Predicate<T> predicate)
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M boolean anyMatch(Predicate<T> p)
® 1ICTMHA, eC/N YCI0BME BbINOAHAETCA XOTA 6bl 4NA OAHOrO 31eMeHTa
e [Ipy HaxoXKOeHMUM NepBOro CoBnageHuaA npeKpaLlaeT NPoBepKy
M boolean allMatch(Predicate<T> p)
® NCTUHa, eC/qin yCaoBUE BbIMOJZTHAETCA ANA BCEX 9/1IEMEHTOB.
e [Ipy HaxoX4eHMM NepBOro HeCoBMNaAeHUA NPeKPaLLaeT NPoBepPKy
M boolean noneMatch(Predicate<T> p)
® NCTUHA, eC/INn yC/oBUE He BbINMNO/TIHAETCA HU ANA OAHOIo 3aiIeMeHTa.
e [pun HaxOXAEeHMM NepPBOro CoOBMaAeHMA NpeKkpaLLaeT NPoBepPKy

Java 129



JleHuBOe BbINO/IHEHUe

IntStream stream = IntStream

.range(l, 5)
.peek(System.out::println)
filter(i -> 1 % 2 == 0)
.peek(1i ->

System.out.println(">> " + 1));
System.out.println("Ready");
int ¢ = stream.count();
System.out.println("Count: " + cC);
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IntStream stream = IntStream Ready
.range(l, 5) 1
.peek(System.out::println) p)
filter(i -> 1 % 2 == 0) >> 2
.peek(1i -> 3

System.out.println(">> " + 1)); 4

System.out.println("Ready"); o> 4

int ¢ = stream.count(); Count: 2

System.out.printin("Count: " + C);
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|

public static void main(String[] args) {
Arrays.asList(args).stream()
.filter(s -> s.length() < 5)
.map(String: :toUpperCase)
.sorted()
.forEachOrdered(System.out::println);
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