[MporpammupoBaHue
2 ceMecTp
2024

CpaBHeHue
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CpaBHeHue 3/1IeMeHTOB

® HTepdeiicbl Comparable<T> n Comparator<T>
+ OCHOBHOIi MeToA Bo3BpaLlaeT int (< 0, == 0, > 0)
® java.lang.Comparable<T> ( x.compareTo(y) )

+ @CTECTBEHHbI NOPSA0K COPTUPOBKU

* peasin3yeTcd npu co3aaHnmn Ksiacca

* peann3oBaH B OO/bLUMHCTBE GMOMNOTEUHbIX KNacCoB
® java.util. Comparator<T> ( c.compare(x, y) )

+ 110601 HEOBXOANMBI NOPAAOK COPTUPOBKM

¢ " OOLEKT co3gaeTca No Mepe HeobxoANMOCTH

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp
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OGOOLWEHHbIN a/TTOPUTM COPTUPOBKMU ViTMO

1)Bblbupaem aBa anemMeHTa
2) Kak-To cpaBHuBaem - Comparable nnin Comparator
3)Mpn HeobxoaMMOCTU NepemMeLllaemM 3/1EMEHTHI

® [0TOBble 30(PEKTUBHbLIE a/TTOPUTMbI COPTUPOBKN
+ List.sort() - stable, adaptive, iterative mergesort
® Bce, YTO HYXXHO - NpeaoCcTaBUTb METOA, CpaBHEHUA

S,
—
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CopTupoBKa (ecTecTBeHHasl) I/iITMO

public class A {
List<String> list;
public void do() {
Collections.sort(list);
for (String s : list) { System.out.println(s); }
}
}

class String implements Comparable

S,
—
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CopTupoBKa (oTaenbHbIW KOMNapaTop)

public class A {
List<String> list;
public void do() {
Collections.sort(list, new C());
for (String s : list) { System.out.println(s); }
}
}

class C implements Comparator<String> {
public int compare(String sl, String s2) {
return sl.length() - s2.length();

/ITMO



CopTtupoBKa (B10OXXeHHbIN static knacc)

public class A {

List<String> list;

public void do() {
Collections.sort(list, new C());
for (String s : list) { System.out.println(s); }

}

static class C implements Comparator<String> {
public int compare(String sl, String s2) {

return sl.length() - s2.length();

/ITMO



CopTtupoBKa (BHYTPEHHNI KNnacc) ViTMO

public class A {

List<String> list;

public void do() {
Collections.sort(list, new A().new C());
for (String s : list) { System.out.println(s); }

}

class C implements Comparator<String> {
public int compare(String sl, String s2) {

return sl.length() - s2.length();

}

}

4
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CopTtupoBKa (NToKasibHbIN KNacc)

public class A {
List<String> list;
public void do() {
class C implements Comparator<String> {
public int compare(String sl, String s2) {
return sl.length() - s2.length();
}
}

Collections.sort(list, new C());

for (String s : list) { System.out.println(s); }

}

(BN

[ —

Java
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CopTupoBka (AHOHUMHbIN K/1acc)

public class A {
List<String> list;
public void do() {
Collections.sort(list, new Comparator<String>() {
public int compare(String sl, String s2) {
return sl.length() - s2.length();
}

)
for (String s : list) { System.out.println(s); }

/ITMO



CopTtupoBKa (namoaa-BbipaXkeHne)

public class A {
List<String> list;
public void do() {
Collections.sort(list,
(sl, s2) -> sl.length() - s2.length());
for (String s : list) { System.out.println(s); }
}
}

/ITMO
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BBoAa-BbiBOA B Java

® java.lo
+ ABCTpakuus noToka BBOAA-BbIBOAA
+ JlaHHbIE - NOTOK 6anTOB/CMMBONOB
® java.nio
+ ABCTpaKkuna KaHaa n dbydgepa
* byoep - XxpaHeHne gaHHbIX
+ KaHasn - coegnHeHne anga nepegadn gaHHbIX

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp

/ITMO
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BBOA-BbIBOA IIiTMO

YcTponcTBo
BBOAA

apaneep OC :\ API : Mporpamma : API : apaneep OC

YctponcTteo
BblBOAA

13



AGCTpakuusa BBoAa-BbiBOAA ViTMO

® [1OoTOKM BBOAA-BbIBOAA
® /ICTOYHUK AaHHbIX N MPUEMHUK AaHHbIX

YcTponcTeo
BBOAA

|

apansep OC

APl mew» ppaiieep OC W

B

YcTponucTeo J

—— BbIBOAA
ey Sa! |
Java 14




AGCTpaKuusa BBoJa-BbiBOAA

® [loTOKM BBOAA-BbIBO4A
® /ICTOYHMK AaHHbIX N MPUEMHUK AaHHbIX

McTOYHUMK

HOTOKBBOﬂa[:::>

[Mporpamma

NOTOK BbIBO,D,a>

—

MpuemMHmnk

_

/ITMO
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MakeT java.io I/iTMO

® HanToBblE U CUMBOJIbHbIE NOTOKN AaHHbIX (I/O streams)

+ [1O0TOK — nocneaoBare/ibHOCTb AaHHbIX (6anToB, CUMBOJIOB,
NMPUMUTUBHBLIX TUNOB, 0OHLEKTOB)

+ [1OTOK BBOAa — AJ1A UHTEHNA NOAaHHbIX U3 NCTOYHNKAa
+ [10TOK BblBOAa — AJ14 3alCUN AaHHbIX B MPUEMHUK
® Ctapbi HTEpdenc paboTsl ¢ hannamm — knacc File

16



BanTbl U CUMBOJbI

Integer number = 51966;

00000000 000606 11001010 11111110 // big-endian
11111110 11001010 OOOOCOOO OEOOEOOO // little-endian
number.toString() // "51966" =

‘5 '1" '9' '6' '6'

00000000 00110101 OOOCOOEOO0 00110001 OOEOOLEOO0 00111001
00000000 00110110 OOOOOLCOO 00110110
number.toHexString() // "“cafe"

‘¢! 'a' 'f' 'e!

00000000 01100011 OOOCOOCOO0 01100001 O0OEOOCOO0 01100110
00000000 01100101

UTF-8 — BOM (byte order mark) ‘\UFEFF"'

/ITMO
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MoToku BBOAa-BbIBOAA ViTMIO

® 5a3oBble abCTPakTHbIE KNnacchbl A/151 MOTOKOB

* Beopa v BbIBOAA

® HanToBble N CUMBOJIbHbIE

nporpamma

java.io.Reader

LETLT -

Java 18



java.io.InputStream I/iITMO

® abstract int read()
* MPOYUTAHHbIN GalT 00000000 | 06066000 | 0EEEEEEE | 16100111

+ -1 (KOHeL, MoToKa) 11111111 | 11111111 | 11111113 | 11111111

® Int read(byte[] buf, int off, int len)

® nt available() ® pboolean markSupported()
® |ong skip(long n) ® void mark(int limit)

: void close() ® void reset()

S,
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java.io.Reader I/iITMO

® abstract int read(char[] buf, int off, int len)
+ KOMNYecTBo 6aunT

* -1 (KOHeL, NoToKa) 00000000 | 00O 'y !

® int read() 11114111 | 114111472 | 11111111 | 11211411
+ read(buf, 0, 1)

® nt available() ® pboolean markSupported()
® |ong skip(long n) ® void mark(int limit)

: void close() ® void reset()

S,
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java.io.OutputStream I/iITMO

® abstract void write(int b)
< 3arnnchbiBaeMbIi banT 066600668600 | 0068600660 | 806680666 | 10100111

® void write(byte[] buf, int off, int len)

® void flush()
® void close()

21



java.io.Writer I/iITMO

® abstract write(char[] buf, int off, int len)

® void write(int c) 00000000 | eeceeeee b
+ write(buf, 0, 1)
® void flush() ® \Writer append(int c)
® void close() ® \Writer append(CharSequence cs)

22



Interface Flushable /ITVIO

® flush() - ouncTka BHYTpPEHHero Kawa unan bydgepa
® NaHHble C/AMBAKTCA B NPUEMHUK

+ [locne BbINONIHEHNA METOAA BHYTPEHHME Bydoepbl N KILLIN
[0/HKHbI ObITb MYCTbIMU, AaHHble NepeaaHbl ornepaLnoHHON
cucTemMe Ans 3anmcu

23



NuTepdeiic Closeable I/iTMO

® close() throws IOException - ocBOOOXAEHNE pecypca

try {
InputStream ins = new InputStream();

ins.read();
} finally {

i1f (ins != null) ins.close();
b

Java 24



NnTepdeiic AutoCloseable I/iITMO

® Closable extends AutoCloseable
® close() BbI3biBaeTCA aBTOMaTUYECKN
® O/10K try C pecypcom

try(InputStream ins = new InputStream()) {
ins.read();
}

Java 9

InputStream ins = new InputStream();

try(ins) {
ins.read();



Cneumann3npoBaHHble NOTOKY - File I/ITMO

® FileOutputStream ® FilelnputStream
® FileWriter ® FileReader

01001011
11011001 FilelnputStream.rea(b P 01001011J

10101010 _ I
I FileOutputStream.write() - 11011001
File ~ 1loi1ei1e10
Hello, Ja File
va, pleas FileReader.read() . Hello. Ja
e, help!y Ei ; : N :
ileWriter.write() ~va, pleas
e, help!'!
&

lava 26



YTeHue U 3anUCb C NOMOLLbLIO NOTOKOB I/ITMO

Java 9

FileInputStream in = new FileInputStream("in.bin");
FileOutputStream out = new FileOutputStream("out.bin");
try (in, out) {

int c;

while ((c = in.read()) != -1) {
out.write(c);

}

out.flush();
} catch (IOException e) {
System.err.println(e);

Java 27



UYTeHue n 3anncb ¢ NOMOLLLIO MOTOKOB

try (FileReader in = new FileReader("in.txt");
FileWriter out = new FileWriter("out.txt")) {

int c;

while ((c = in.read()) != -1) {
out.write(c);

}

out.flush();
} catch (IOException e) {
System.err.println(e);

/ITMO
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Cneuuann3npoBaHHbie NMOTOKM - Array I/ITMO

® ByteArrayOutputStream ® ByteArraylnputStream

+ toByteArray() ® CharArrayReader
® CharArrayWriter

+ toCharArray()

byte[] b = ™
{1,2,3,4,5,6} |ByteArraylnputStream.read) _ [ char[] ¢ =
Array CharArrayerter.wrlte()/ new char|[6]

_ . Array
( .Cah.a,r. [b]. ,C. ¢1 [CharArrayReader.read() ™

| byte[] b =

ByteArrayOutputStream.write() 1\>new byte[6]
i

&

—
—
-

29



CneuuanM3mpoBaHHbIe NOTOKM - String I/iTMO

® StringWriter ® StringReader
+ StringBuffer getBuffer()
+ String toString()

P~
~__

StringWriter.write() StringBuffer

//

"Hello world" StringReader.read()>

S,
—
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Cneuuann3nupoBaHHble NOTOKY - Pipe ViTMO

® PipedOutputStream ® PipedlnputStream
® PipedWriter ® PipedReader

pos.connect(pis)

~.
- >
~__

PipedOutputStream.write() /\> Pipe PipedlnputStream.read()>

-
L/// ‘ |

~_
S~

™
~ : : .
PipedWriter.write() —~  Pipe PipedReader.read()
& L /

Java 31
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LLIa6/10HbI NPOEKTUPOBAHUS ViTMO

® KTO-TO KOrga-To yXe flefial YTO-TO MOoXoxee
® [pULLIOCH BHOCUTb U3MEHEHUS - BO3HUKN NPO6/1eMbI
® Hy)XHO cpa3sy 6bln10 genartb no-gpyromy!

® GoF Book
+ Gang of Four

Java 33



OCHOBHbI€ NMPUHLMINbI MPOEKTUPOBAHUS

® [ToBTOpHOE 1CNO/b30BaHMe Koaa
+ DRY - Don't repeat yourself
+ CTaHOapTHble ONBGNNOTEKN
+ (pperiMBOpPKU
® PacLunpsaemMocTb
+ Y4eT BO3MOXHbIX OyayLLUNX N3MEHEHWUI

/ITMO
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UnTepdeiic / ViTMO

® He3aBNCUMOCTb OT ®
peannsaumn - 6onblue
rMOKOCTb N YHUBEPCa/IbHOCTb

Java 35



| AGCTpPaKTHbIN cynepknacc I/iITMO

® YHudmkaumsa noBeaeHuns

MOTOMKOB - NPOLLe
peanunsauus

Client

36



NHTepdbeiic + aGCTpaKTHbIW cynepknacc

e O6wue ceolictBa - ABCTPAKTHbI KJTACC
® B3aumogeiicteue ¢ abeTpakumeli - UHTEPPENC
® Set<T> ¢- AbstractSet<T> + HashSet<T>

/ITMO
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HacneposaHue n genernpoBaHue

/ITMO

® HacnenosaHue - nogknacc class Dog extends Animal { }

+ cobaka - nogknacc
)XMBOTHOIO

+ cTartuyeckoe OTHOLUEHKe
Is-a (Dog is an animal)

38



HacnepoBaHue 1 genervpoBaHue ViTMIO

® HacnenosaHue - nogknacc class Dog extends Animal { }
+ cobaka - nogknacc
YKMBOTHOTO class Person { }
* CTatTnyeCkoe OoTHOoLWweHune

- : : class Student extends Person { }
Is-a (Dog is an animal)

class Teacher extends Person { }

® Student n Person
* CTYOEHT - po/ib

Java 39



HacnepoBaHue 1 genervpoBaHue ViTMIO

® HacsiegoBaHue - noaknacc
+ cobaka - nogknacc
)XMBOTHOIO
+ cTaTu4yeckoe OTHOLUEeHMue
Is-a (Dog is an animal)

® Student n Person
+ CTYOEHT - po/b
& POJIb MOXET MEHATbLCAH

® [lenernpoBaHue!

S,
—_

Java

class Dog extends Animal { }

class Person {
public getName() { }

}

class Student {
Person p;
public getName() {
return p.getName();

}
}

40



HacnepgoBaHue n Komnosnuus

/ITMO

® HacnenosaHue - nogknacc class Dog extends Animal { }

+ cobaka - nogknacc

XUBOTHOTO class €ar {

+ cTaTu4yeckoe OTHOLUEHMKe
Is-a (Dog is an animal)

® KomMno3nums ¥
+ "yacTb-Uenoe”
+ OTHolleHue has-a

Engine engine;
Wheel[] wheels;
Door[] doors;

41



NHKancynauns nameHeHui

® OTAENNTb N3MeHsAKLeeca OT NOCTOAHHOIO
® [/lHKancynmpoBaTb N3MeHsAKLleecs

/ITMO
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Kak cnpaBuTbCA C U3BMEHEeHUAMU?

HTepdoenchl [enernposaHune

> AN
<

LUABNOHbI
PATTERNS

NHKancynauus n3MeHeHui

/ITMO
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La6noH KomaHaa (Command) ViTMIO

® Ynpas/neHune KomaHgamu
® PasaeneHve Bbi3oBa N NCNOSIHEHNA KOMaHa
® MOXXHO opraHmsoBaTtb odepenb KOMaH4 U MakpokoMaHAabl

[ Client ] H Invoker !
: &
see ConcreteCommand ]
+execute() J
\|; J Command ]
[A/H'“]““ ] wl +execute() J

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp



Na6a 5 /ITMO

® BHMMaTeNnbHO nNpoynTaTth 3agaHue 1 nogaymatb
+ [NocmoTpeTb Ntobon BapmaHT nab 6, 7 1 8
® BLiaenuTb Knaccol (He 3abbiBatb SOLID)
+ [Nogymartb Haa 06LLEenN CTPYKTYPOU
+ nartrepH Command
® HapucoBaTtb gnarpammy
+ OOBACHUTb YTOUKE, KaK 3TO A0/MKHO padoTtaTb
® HanncaTb MasIeHbKMI pabdoTaroLLnin Koa,
¢ ) + [lonnceiBaTtb A0 nobeabl

Java 45



Na6a 5 - nnoxoii BapuaHT ViTMIO

Scanner sc = new Scanner(System.in);
String line = sc.next();

String[] tokens = line.split(" ");
if (tokens[0].equals("help") {

doHelp();

¥

if (tokens[0].equals("add") {
doAdd();

}

public void doHelp() {
System.out.println("help - nomowb"),
System.out.println("add - pob6aBuTb anemeHT");

}

)

o))

—
<
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Na6a 5 - 6onee NpaBU/bHbIV BapuaHT ViTMO

public interface Command { // Abstract Command
vold execute();
}

public class CollectionManager { // Recelver (UCNOMHUTENDb)
List<Pokemon> pokemonList = new ArraylList<>(),
public add(Pokemon p) {
pokemonList.add(p);
¥
¥

public class AddCommand implements Command { // Add Command
CollectionManager cm;

public void execute() {
cm.add(pokemon);
}

Java PrNuKT, NporpammMmupoBaHue, 2 cemecTp



Naba 5 - 6onee npaBU/iIbHbIN BapuUaHT

public class Invoker {

Map<String, Command> commands = new HashMap<>();
commands.put("help", new HelpCommand());
commands.put("add", new AddCommand());

Scanner sc = new Scanner(System.in);
while (sc.hasNext()) {

String line = sc.next();

String[] tokens = line.split(" "),

Command command = commands.get(tokens[0]);
command.execute();

PrNMNuKT, NMporpammupoBaHue, 2 cemecTp
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Na6a 5 - 6onee NpaBU/bHbIV BapuaHT ViTMO

public interface Command { // Abstract Command
vold execute();

String descr();
}

public class HelpCommand implements Command {

public String descr() { return "help - nomowb"; }
public void execute() {

for (Command c : commands.values()) {
System.out.println(c.descr());
¥

Java PrNuKT, NporpammMmupoBaHue, 2 cemecTp



Bugbl Wwab/1o0HOB

® [lopoxaawLimne

+ Singleton, Factory Method, Builder, ...
® CTPYKTYpPHbIE

+ Adapter, Decorator, Proxy
® [loBegeH4Yeckue

+ Command, lterator, Observer, Strategy

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp
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LLIa6noH Iterator I/ITIVIO

® [TocniegoBartesibHbIM AOCTYMN K 3/IeMeHTaMm
® Collection.iterator()

+ |terator.nasNext(), .next()
® Scanner.hasNext(), .next()

\l, || Client II
<<interface=> <<interface>>
Aggregate Iterator
| +createlterator() I | +next() ‘
[ Concrete Aggregate ] [ Concretelterator |
[ +createlterator() : Context J [ +next() : Context ]

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp



LLIa6noH Iterator I/ITIVIO

® [TocnenoBaTenbHbIN AOCTYMN K 3/1eMeHTaM KOM1eKLU NN

® DOKCKypCuA: ntepartop - CNMCOK AOCTONPUMEYaTE/IbHOCTEN
+ PeanbHbIN rna
+ Ayamnorna

\l, || Client II
¥ |_|yTeBO,£I,I/ITe]'Ib [ <<interface=> | [ <<interface>> 1
Aggregate Iterator
| +createlterator() I | +next() ‘
[ Concrete Aggregate ] [ Concretelterator |
[ +createlterator() : Context J [ +next() : Context ]

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp



Iterator /ITMO

® YHMBepCasibHbIA AOCTYMN KO BCEM 3/1eMEHTaM KOJI1eKL NN
® [bKas peanmsayma obxona KonneKumn
® Hosiee C/IOXKHbIN BapuaHT, YeM MPOCTON LINK/

J, || Client II
[ <<interface=> | [ {ﬂinte:face:‘r:- 1
Aggregate Iterator
l +createlterator() I | +next() ‘
[ Concrete Aggregate ] [ Concretelterator |
L +createlterator() : Context J [ +next() : Context ]

Java ®MUUKT, MporpammMupoBaHue, 2 CEMeCTp



LLla6noH Decorator - TepemMok I/ITMO

® H/1MH C BETYMHOWN U CbIPOM
® H/IMH C KYPUHOW TpyaKoun
® b5inH ¢ Macnom

~ Pancake
® E5nH depmepcKnmn getPrice()
/ getteories) \
CheeseHamPancake FarmerPancake
ChickenPancake ButterPancake

Java PrNNuKT, NMporpammupoBaHue, 2 cemMecTp



LLla6noH Decorator - TepemMok I/ITMO

® 5/11H C BETUYMHOW U Cbipom  ® [ob6asku
® G/1MH C KYPUHOW rpyaKoi * Orypub|
® G/MH C Mac/IoM * Jyk-copu
+ KapTtodpenbHoe niope
® 5/1nH PepmMepCcKni . Crerana

® ChickenPancakeWithPicklesAndMashedPotatoes
® FarmerPancakeWithSourCreamAndOnionAndPickles

S,
—_
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LLlaGnoH Decorator - TepeMoK

® G/1IMH C BETYNHOWN 1 CbIPOM ® [lobasku
® G/IMH C KYPVHO rpy Ko * Orypug
+ Jlyk-qopu
® b5inH ¢ Macnom YKeCop
g + KapTtodhenbHoe niope
® HnnH depmepcKnmn

30 py®o.

+ CMeTaHa

class PicklePancake extends Pancake {
Pancake base;
PicklePancake(Pancake p) { base = p; }
double getPrice() { return base.getPrice() + 30); }

Java PrNNuKT, NMporpammupoBaHue, 2 cemMecTp
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LLla6noH Decorator - TepemMok I/ITMO

® 5NH C BETYNHOWM N CbIPOM ® Orypupbl

® 5/1IMH C KYPUHOW TpyaKoun ® Jlyk-chpw
® bnH ¢ macnom ® KapTogensHoe niope
® HnH depmMepcKni e CmMeTaHa

Pancake p =

new MashedPotatoPancake(
new PicklePancake(
new CheeseHamPancake()));

p.getPrice();

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp



LLIa6n1oH Decorator I/ITIVIO

® [103BONAET A06aBNATb PYHKLUNOHA/IbHOCTb AMHAMNYECKN
® BMecTo 60/1bLION nepapxumn - HECKOIbKO AeKopaTopoBs
® C/10)KHOCTb KOHJoUrypumpoBaHuUA

[ {éinterfacei?* 1 , ConcreteComponent ]
iy =l +operation() I
| +operation() | :
Decorator 1
<¥ +operation()
ConcreteDecorator 1 zf‘
-addedState
+operation()
(( +addedBehavior()

Java ®MUUKT, MporpammMupoBaHue, 2 CEMeCTp



[MporpammupoBaHue
2 ceMecTp
2024

BBoA-BbIBOA
(npoponxeHue)



MoToKn-hUNLTPLI - AEKOpPaATOPbI I/iITMO

~ilterlnputStream(InputStream)
~ilterOutpurStream(OutpurStream)
-ilterReader(Reader)

~ilterWriter(\Writer)

+ UCXOAHbIV NOTOK = apryMeHT KOHCTpYyKTOpa

+ MOTOK-PUNbLTP = AeKopaTop

FilterinputStream

|
FileinputStream |
i} p \ >
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MoToku-hunbTpsl - Buffered I/iTMO

® BufferedinputStream ® BufferedOutpurStream
® BufferedReader e BufferedWriter

® Bydoep [A/151 NOBbILEHNSA NPON3BOANTENBHOCTY
® BO3MOXXHOCTb MOCTPOYHOM PabOoThI

BufferedReader

> FileReader l>

Java 61




MoToku-hpunbTpbl - LineNumber I/iITMO

¢ LineNumbernrputStream
® | iIneNumberReader extends BufferedReader
+ getLineNumber()

+ setLineNumber(int) - MeHAeT To/1bKO HOMep, He caMy CTPOKY

LineNumberReader

> FileReader l Ne >

Java 62




YTeHue U 3anUCb C NOMOLLbLIO NOTOKOB I/ITMO

try (LineNumberReader in = new LineNumberReader (
new FileReader("in.txt"));
BufferedwWriter out = new BufferedWriter(
new FileWriter("out.txt")) {
String line;
while ((line = in.readLine()) '= null) {
out.write(in.getLineNumber() + ": " + 1line);
out.newlLine();
)
out.flush();
} catch (IOException e) {
System.err.println(e);

Java 63



M MoTOKN-pUNLTPBLI - GaliT < cumBon ViTMO

® UTeHune-3annchb B Apyrmx kKoanpoBkax
® |[nputStreamReader extends Reader
+ 0anTbl B CUMBO/bI
+ new InputStreamReader(InputStream in, KOOUPOBKA)
® QutputStreamWriter extends Writer
+ CMMBO/1bl B 6aNThl
+ new OutputStreamWriter(OutputStream out, koOupoBKa)
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PrintStream, PrintWriter I/ITMO

® PrintStream, PrintWriter
® print, println — oanH aprymeHT
® printf, format — ¢popmaTtHana cTpoKa + aprymeHThbl

format("%c = %2%$+9.7/f", 'm', Math.PI);

m = +3,1415927

PrintWriter
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PrintStream, PrintWriter

S,
—

Java

/ITMO

%[nHpekcs$] [onaru] [pa3mep] [ lpopmMaT

%Db - boolean ® %d - decimal ® Oof - float

%h - hashcode ® %0 - octal ® %e - exponent

%t = time/date ® 0h - hex ® %q - %e | %f

7% - % ® %s - string ® %a - hex float

%n - newline ® %c - char

MHOEKC — HOMep apryMeHTa ® pa3Mep — KONMYeCTBO CUMBOJIOB

o
dnarm — 3aBuUCAT OT ¢dopMaTa

format("%c = %2%$+9./f", 'm', Math.PI);

nm = +3,1415927

— nocne 3andaTou
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Motoku-cuneTpbl - Inflater/Deflater I/iITMO

® MOTOKN C KOMMpPeccuemn

® |InflaterinputStream ® DeflaterOutputStream
+ GziplnputStream + GzipOutputStream
+ ZiplnputStream + ZipOutputStream
= JarlnputStream = JarOutputStream

ZipOutputStream

) C-> FileOutputStream ﬂ
¢
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DatalnputStream, DataOutputStream I/ITMO

® DatalnputStream, DataOutputStream
® MPUMUTUBLI N CTPOKU < 6anThbl
® [locnenoBartesibHOCTb NPU YTEHUU - TaKas Xe Kak npu 3anncu:

® DataOutputStream.writelnt(int), DatalnputStream.readint()

= pbyte, short, long, float, double, char, boolean
= writeUTF(String), readUTF()

2O te I D MCC L 00000000 01111111
y [ FileOutputStream ;'
¢
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Cepuanusaums 06beKToB I/iITMO

® Cepnanmsayma — 3annucb 0ObEKTOB B BUAE NOTOKa 6anToBs
® Knacchkl ObjectOutputStream, ObjectinputStream
® [IHTepdhbenc-meTka Serializable

® [Tpu 3annucu 06bEKTLI 3aNNCbIBaOTCS C NOPAAKOBLIM HOMepPOM (serial
number)

® O6BLEKTbI 3anncbiBalOTCA B NOTOK nepapxunyecku (deep copy)

® OOBLEKT 3anncbiBaeTcA B NOTOK TO/IbKO OAUH pa3, MOTOM MCMNO/b3YyETCSH
CCbl/IKa Ha HOMep 0O6bekTa

® [Tpy YTEHUM OAHOTO U TOrO XXe 06beKTa U3 OfIHOro NOTOKA, OH
BOCCTaHaB/MIMBAETCS OAMH pa3

; [pn YTeHMM 06bEKTA N3 ABYX NOTOKOB, 0OBEKT BOCCTAHABNMBAETCS ABaXKAbl
”
)
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ObjectOutputStream, ObjectinputStream IIiTMO

® Te )xe meTodbl, Uto 1 y DataOutputStream, DatalnputStream
+ + writeObject(Object)
+ + Object readObject()

® MeToabl 3anMcbiBalOT/UMTalOT:
+ Knacc obbekta

+ CUrHaTypy knacca (3aBUCUT OT UMEHU N MOANJINKATOPOB K/lacca, UHTepdencos,
TUMOB U UMEH NOJIEN, UMEH U CUTHATYP KOHCTPYKTOPOB 1 METO0B)

+ CUrHaTypa Ksiacca MOXEeT ObITb 3anncaHa B nose serialVersionUID

+ 3HAUYEHNsA HeCTaTUYECKUX U HEMepPexXoaHbIX Nosel AaHHOro Knacca, U BCex ero
CyrnepK1accoB

+ He cepuasinsyroTcsa nonsg ¢ moaudukartopamu static n transient
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MpoGnemMbl cTaHAAPTHOW cepuanusauum I/ITMO

® Cepunasnin3oBaHHbIN 0OBLEKT 3aBUCUT OT BHYTPEHHEMN
CTPYKTYpbI Knacca

® OOBbEKTbl MOryT co3iaBarbCs B 06X0 KOHCTPYKTOPOB
® [loTeHuuanbHble NPobnemMbl COBMECTUMOCTM BEPCUIA
® BO3MOXHble Npobnemsl C:

+ NPOAO/MKUTENBHOCTBLIO Cepranmnsalnm

+ HeoOX0AMMOWN NaMATbLI0 Ha cepuanm3aLmio

+ HeobxoaMmMoun rnyoemnHON cTeka
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3aMeHa cTaHAAPTHOI cepuanusauum ViTMO

® JanaTb HecepuasimdyembiM NonsamM moandukarop transient
® Peasnin3oBaTb METOAbLI B cepnasimayeMom Knacce
+ private void writeObject(ObjectOutputStream 0s)
+ private void readObject(ObjectinputStream is)
® BHYTPU 3TUX METOAO0B Bbi3bIBaOTCA METOAbI
+ 0s.defaultWriteObject()
+ Is.defaultReadObject()
® Cynepknacc He Tporaem

S,
—_
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3aMeHa cTaHAAPTHOI cepuanusauum ViTMO

® Peasninsyem nHTepdenc Externalizable
® peasin3yemM MeToabl (MOMHbLIN KOHTPO/Ib cepuannsauunmn)
+ writeExternal(ObjectOutput 0)
+ readExternal(Objectinput 1)
® HeobxoaMMO caMOCTOATEe/IbHO 0bpabarbiBaTb Ccynepkacc

® [1pn cepmnannsaunm BMECTO CTaHAapPTHONo MexaHm3ma éyaer
Bbl3BaH MeToAd writeExternal, npu aecepuanusaunm -
readExternal
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Scanner

® KOHCTPYKTOPbI
+ Scanner(File)
+ Scanner(Path)
+ Scanner(InputStream)
+ Scanner(Readable)
+ Scanner(String)

/ITMO

® MeToAabl
= boolean hasNext(), String next()
+ boolean hasNextInt(), nextInt()

= ....long, byte, short, float,
double, boolean, char

+ String nextLine(), nextPattern()
+ void useDelimiter(String)
+ void useRadix(int)
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KOHCO/bHbI BBO1-BbIBO/, ViTMO

® CTaHOapTHbIE NOTOKK ® java.lo.Console
BBO/Ja-BbIBOAA + Console ¢ =
+ InputStream System.in System.console()
+ PrintStream System.out = cons.readLine()
+ PrintStream System.err * cons.readPassword()

+ cons.printf()
+ cons.format()
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Knacc java.util.Random

® public Random()

® public Random(long seed)

® nextint(), nextDouble, nextLong, nextGaussian
® [ntStream ints()

® | ongStream longs()

® DoubleStream doubles()

/ITMO
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Interpreter ViTMO

® [o3BO/NSAET yNpaB/isiTb NOBEAEHNEM C MOMOLLbIO MPOCTOro
A3blKa

+ PerynspHble BblpaxkeHus
+ PopmMaTrpoBaHme CTPOK

:

Client |
.I-r N
‘ <<interface>>
Context l AbstractExpression

| +interpret()
£\
| |
{ TerminalExpression } [HnntnnnlnilExprmkml
(( { +interpret() : Context J I +interpret() : Context |

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp



Interpreter ViTMO

® [TpocToTa paclumpeHna N n3MeHeHNa A3blka
® [IpocToTa Ao6aBneHs HOBbIX CNOCO60B
® C/I0)KHOCTb COMPOBOXAEHNSA C/IOXHbIX rpamMmMaTuK

<<interface>> 1
| Context | ‘ AbstractExpression
[ +interpret()
A
| |
[ TerminalExpression 1 [Hnntmﬂnd&pruihnl
{ +interpret() : Context J | +interpret() : Context |

Java ®MUUKT, MporpammMupoBaHue, 2 CEMeCTp



PerynsipHble BblpaXeHus ViTMO

® Knacc Pattern — npeacrtaBnsieT perysigpHoe BbipaeHne
® Knacc Matcher — aBmXoK, NpoBepPSOLLIIA COOTBETCTBUE
String regex = "a*b";
Pattern p = Pattern.compile(regex);
Matcher m = p.matcher("aaabbb");
boolean b = m.matches();

boolean b Pattern.matches(regex, "aaabbb");
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PerynsipHble BblpaXeHus ViTMO

X - X

\\ -\

\Onnn - 8-puyHbin KOO (6awnT)

\xhh - 16-puyHbin Kop (6anT)
\uhhhh - 16-pun4yHbin kKop (Unicode)
\t - tab

\n - newlilne

\r - carriage-return

s,
—
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PerynsipHble BblpaXeHuUs

NoACTPOKa CUMBOJIOB
1n

Ha4aJ10 N KOHEL CTPOKW
~lo

ua$

/ITMO

Llorem 1psum dolor sit
amet, consectetur
adipiscing elit, sed
do eiusmod tempor
incididunt ut labore
et dolore magna
aliqua

84



PerynsipHble BblpaXeHus ViTMO

CMMBOJIbHbIV Kacc Llorem ipsum dolor sit
bolor amet, consectetur
F E] adipiscing elit, sed
1[7~dtns] do eiusmod tempor
) incididunt ut Llabore
eft-n] et dolore magna
aliqua
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PerynsipHble BblpaXeHuUs

CUMBOJIbHbIN KJ1acC -
COKpaLlleHHoe 0603HavyeHune

\WAWA\WE\W

\d umndpa \D He undpa
\w bykBa \W He OyKBa

\s npoben \S He npoben

S,
—

Java

/ITMO

Llorem 1psum dolor sit
amet, consectetur

adipiscing elit, sed
do eiusmod tempor
incididunt ut labore
et dolore magna
aliqua
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PerynsipHble BblpaXeHus ViTMO

060V CUMBOJ Llorem 1psum dolor sit
amet, consectetur
adipiscing elit, sed
do eiusmod tempor_
incididunt ut Llabore
et dolore magna
aliqua

. C
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PerynsipHble BblpaXeHus ViTMO

a/lbTepHaTNBA lorem 1ipsum dolor sit
. ¢ amet, consectetur
s(1]ec) adipiscing elit, sed

do eiusmod tempor
incididunt ut Llabore
et dolore magna
aliqua
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PerynsipHble BblpaXeHuUs

KBAaHTU(UKATOPbI

\S.{6}\s
e.{0,2}1

SAS{0,1}m

/ITMO

lorem 1ipsum dolor sit
amet, consectetur
adipiscing elit, sed
do eiusmod_tempor
incididunt ut_labore
et_dolore magna
aliqua
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PerynsipHble BblpaXeHus ViTMO

KBAHTUHUKATOPI Llorem ipsum dolor sit
amet, consectetur
s1S?7m {0,1; adipiscing elit, sed

b.+d {1,} do eiusmod tempor

incididunt ut labore
et[Aro]", {0O,; et dolore magna

aliqua
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PerynsipHble BblpaXeHus ViTMO

XKaLHOCTb Llorem 1psum dolor sit
o amet, consectetur
lor.Z1t adipiscing elit, sed
\si\w*?1 do eiusmod tempor
- incididunt ut labore
et dolore magna
aliqua
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PerynsipHble BblpaXeHus ViTMO

rpynnbl Llorem ipsum dolor sit
. amet, consectetur
(\W+?' A adipiscing elit, sed
1 =1t do eiusmod tempor
incididunt ut labore
et dolore magna
aliqua

\w+@(\w+\. )+\w{2, }

& user@se.itmo.ru
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PerynsipHble BblpaXeHus ViTMO

rpyMMbI Llorem ipsum dolor sit
amet, consectetur
(\?)j'\l('{:{1’6}\2 adipiscing elit, sed
1=1 2=d do eiusmod tempor
1=t 2 = incididunt ut labore

et dolore magna
aliqua
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3anucb u uteHne CSV, JSON, XML ViTVIO

e 3anncb

e printin() / format()
* UTeHune

* Scanner, StreamTokenizer, Regex
e CSV

o | cneunasibHble CUMBOJSIbI, Pa3aenuTeNn, NePeHoChl CTPOK
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3anucb n uteHue CSV, JSON, XML

® Binding
+ XML/JSON <-> Java Object (uennkom)
+ HU3Kasi CKOPOCTb, HACTPOMKa Ha Knacc, MHOro namsitu, npocTtas o6paboTka
+ JAXB
® DOM (Document Object Model)
+ XML/JSON <-> Object Tree (Graph)
+ Node, Element
+ YHMBepPcasibHasa MoAesb, MHOITo NaMATK, CPeAHSASA CTI0XKHOCTb
+ XML DOM
® Event/Stream
+ element start / element end
+ BbICOKasi CKOPOCTb, Mas10 NaMATK, CriokHee o6paboTka
( + SAX, StAX

/ITMO
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3anucb n yteHne CSV, JSON, XML

 CTaHOapTHbIe 6MONMOTEKMU java

« XML
e Mmoaynb java.xml - nepemectunca B Java EE

e JSON
e javax.json.* (Java EE)

/ITMO
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3anucb N yuteHne CSV, JSON, XML

® CTOPOHHNE BNBNMNOTEKN
+ CSV
= Apache Commons CSV
= OpenCSV
+ JSON
= GSON
= Jackson
+ XML
= JacksonXML
¢ = Jakarta XML Bind

/ITMO
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Javadoc /ITMO

/**

* This is my class

* @author I

*/

public class MyClass {
/**

* This i1s my method

* @params X just x

* @return double X

*/

public int doubleX(int x) {
return x * 2;

}
}

%avadoc -d doc *.java
g,
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®daiinbl u caiinoBble cUCTEMbI I/ITMO

® dansioBas cuctema ® \Windows (NTFS)
+« KaTtanoru + pasfenbHble FS
+ dalinbl + pasgenuTtens -\

= JKecCTKne CCblI/IKM + C:\Users\student\file.txt

= CMMBOJ/INYECKNE CChITKM ® Linux/ UNIX/ MacOS

® [yTb K channy * BUPTyasibHast FS

+ abCONIOTHBIN (OT KOPHS) + pasgenuTens - /

* OTHOCUTE/IbHbIV + [home/student/file.txt
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daiin.l /ITMO

® Knacc java.io.File - Bce onepauun ¢ nytamm u dpamnamm
® IHTepdenc java.nio.file.Path

* CMMBOJINYECKNE CCbIJTKU N PacClUnpeHHble anI/I6yTbI

+ a/ibTepHaTUBHbIE pal/ioBble CUCTEMDI

+ KOMMpoBaHMe 1 nepemelleHne dainnos

o

%

MeToAbl 6pocatoT UCK/THUYEHUS

o%

2%

HacTpanBaeMblii pa3gennTens

® [lpeobpasoBaHne mexay File n Path
+ File Path.toFile()
<, » Path File.toPath()
e 103



dailinosble CUCTEMbI I/ZITMO

® abstract class java.nio.file.FileSystem — channosas cucrema
+ MeToApbl:
Iterable<Path> getRootDirectories()

Path getPath(String first, String... more)
String getSeparator()

® Knacc-ytunura java.nio.file.FileSystems
FileSystem getDefault()

S,
—_
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MyTu K chaiinam I/iTMO

® yHTepdenc java.nio.file.Path — nyTtb K channy

+ aBCOSMIOTHBIN / OTHOCUTENbHBI T

+ MYCTOW — TekyLlas ANPeKTopus S;C

® Knacc-ytunuta java.nio.file.Paths java
Henijava

Path p = Paths.get("java", "Hello.java");
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Aencrteusa ¢ channammn: NPoBeEPKN

® Knacc-ytunuta java.nio.file.Files
boolean Files.exists(Path)
boolean Files.notExists(Path)
boolean Files.isReadable(Path)
boolean Files.isWritable(Path)
boolean Files.isExecutable(Path)

/ITMO
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Pa6oTa ¢ chaiinamu: createldelete I/ITMO

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

vold Files.delete(Path)
boolean Files.deletelIfExists(Path)
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PaboTta ¢ channamu: UTeHUe n 3anuUCb

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

Files.write(Path, bytel[])
Files.write(Path, Iterable<CharSequence>)

/ITMO
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PaboTta ¢ channamu: UTeHUe n 3anuUCb

/ITMO

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

java.io

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

java.nio

String line; HTeHne

while ((line = reader.readlLine()) '= null) { }

String text; Sanes
writer.write(s, 0, s.length());

dava
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