He HY>XHO HM4Yero meHaTb!

Kak Xutb ¢ UMMyTabuUnbHbIMU 0O BLEKTaAaMN?
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Bcerna ctapancs n ctapatock paboTtatb Ha Ka4eCTBOM, NMOHATHOCTbIO U
noaaepXXMBaeMoCTbio Koaa

NHTepecytocb PyHKLUMOHaNbHbIM NporpaMmMmMpoBaHMEM N pasnuyHbiMK Nogxogamm K
pa3paboTtke oT Lisp ¢ ero makpocamu ao Haskell n s3bIkoB ¢ 3aBUCUMbIMUK TUNaAMN

YyacTtHuk MockoBckoro knyba nporpaMmmucToB

e Cant: prog.msk.ru
e UYar B telegram: progmsk



https://www.google.com/url?q=https://prog.msk.ru/&sa=D&source=editors&ust=1699034317996196&usg=AOvVaw2qIj-DadzczRDNUx0kcc3c
https://www.google.com/url?q=https://t.me/progmsk&sa=D&source=editors&ust=1699034317996387&usg=AOvVaw2hpbuMfzWYvijvRVJLzcYJ

3agaBanTe BONpOChI cpasy



ABTOPUTETHI



ABTOPUTETHI

Joshua Bloch

Joshua Bloch ...

Java 9

Effective Java

Third Edition

Effective Java, 3rd Edition
4 Classes and Interfaces
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ABTOPUTETHI

Eric Evans, Domain-Driven Design: Tackling Complexity in the Heart of Software,
Chapter 10, Side-effect-free-functions

[MTpeamMeTHO-OpUEeHTUpoBaHHoE nNpoekTuposaHue (DDD):
CTPYKTYDPU3AUUA CITOXHbIX NPOrpaMMHbIX CUCTEM
maBa 10, ®yHKUMN 6e3 NO6OUHbBIX AP EKTOB

DBSKLGY

Foreword by Martin Fowler
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YUCTbIN
Clean Code KOA
A Handbook of Agile Software Craftsmanship' | CO3[AHVE, AHATIN3

N PEQAKTOPUHT

Robert C. Martin

Robert Martin

POBEPT MAPTUH

Clean Code: A Handbook of Aqile Software Craftsmanship,
Chapter 3: Functions, Have No Side Effects

Uunctbin koa. Co3gaHue aHanu3 n pedakToOpuHr,
[maBa 3, N3baBbTechb 0T NOB6OYHLIX 3 PEKTOB
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ABTOPUTETHI

Simple Made Easy
“State is Never Simple”

Mission Bay

Rich Hickey
asTop Clojure
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ABTOPUTETHI

Martin Fowler

REFACTORING

Martin Fowler
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SECOND EDITION

Mutable Data code smell

“Mutable data are harmful”

Refactoring: Improving the

Design of Existing Code
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YTO nrnoxoro B U3AMEHAEMOCTUN?

CrOXHOCTb MOHUMaHUS

HenpenckasyemocTtb

[Mpobnemsl ¢ kKOHKYpeHTHOCTbIO (cM. JCP n Effective Java)
Unctble yHKUUK

CrOXHOCTb TECTUPOBAHUS

Nullable nong
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Liskov Substitution Principle (LSP)

public class Rectangle {

int width, height;

public Rectangle(int width, int height) {

this.width = width;

this.height = height;

public int getWidth() { return width; }

public int getHeight() { return height; }

public void setWidth(int width) { this.width =

public void setHeight(int height)

{ this.height

public class Square extends Rectangle {
public Square(int size) {
super (size, size);

width; }

= height; }
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Liskov Substitution Principle (LSP)

public class Rectangle { public class Square extends Rectangle {
public Square(int size) {

int width, height; . .
super (size, size);

public Rectangle(int width, int height) { }
}
this.width = width;
void example () {
this.height = height; Square square = new Square (10);

square.setHeight (5);

public int getWidth() { return width; }
public int getHeight() { return height; }
public void setWidth(int width) { this.width = width; }

public void setHeight(int height) { this.height = height; }



BospaxeHunga

® [POU3BOAUNTENBHOCTb
® HEWHTYUTUBHO
e TONbKO ANns FP
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Kak Xxutb?

Bo3MOXXHO N1 UCNonb3oBaTh B OObIYHLIX Si3blkax UMMYyTaberibHble 06beKTbI?
He Oyget nn 910 CcyLLecTBEHHO CroXHee, YeM 6e3 HMX?

Hy>XHO N Anst 3Toro MeHATb A3bIK NPOrpaMmmMmnpoBaHnAa?

CTounT N pesyneTaT 3aTpavyeHHbIX YCUnmmn?
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Mutable POJO vs Records

public final class Point { public record Point (double x, double y) {
private double x; }
private double vy;

public Point () {} CeTTepbl HE HYXHbI

public double getX () { return x; }
public double getY () { return vy; }

public void setX(double x) {this.x = x;}
public void setY (double y) {this.y = y;}
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Mutable POJO vs Records

public final class Point {
private double x;
private double vy;

public Point () {}

public double getX () { return x; }
public double getY () { return y; }

public void setX (double x) {this.x = x;}
public void setY (double y) {this.y = y;}

public void add (Point p) {
X += p.getX();
y += p.get¥();

}

@Override
public String toString () {
return "Point{x=" + x + ", y=" + y +

}

public void add() {

var pl = new Point();
pl.setX(1.0);
pl.setY (2.0);

var p2 = new Point();
p2.setX(3.0);
p2.set¥ (4.0);

pl.add (p2);

System.out.println(pl);

Point{x=4.0, y=6.0}

CtpemuTtecnh, YTOBObl HEAONYCTUMbIE COCTOSIHUS
Ob15IM HEBbLIPA3MMbI
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Mutable POJO vs Records

public final class Point {
private double x;

public void add() {
var pl = new Point (1.0, 2.0);

private double vy; var p2 = new Point (3.0, 4.0);
pl.add (p2);
public Point (double x, double y) { System.out.println (pl);
this.x = x; }
this.y = vy;

}

F MNepenava napaMeTpoB Yepe3 KOHCTPYKTOPbI

public double getY () { return y; }

public void add (Point p) {
X += p.getX();
y += p.get¥();

}

@Override
public String toString () {
return "Point{x=" 4+ x + ", y=" + y + '}';

}



Mutable POJO vs Records

public final class Point { public void add() {
private final double x; var pl = new Point(1.0, 2.0);
private final double vy; var p2 = new Point (3.0, 4.0);
var p3 = pl.add(p2):;

public Point (double x, double y) { System.out.println (p3);
this.x = x; }
this.y = vy;

} HeunsmeHsemble aaHHble

public double getX () { return x; }
public double getY () { return y; }

public Point add(Point p) {
return new Point(x + p.x, v + p.Vy);

}

@Override
public String toString () {
return "Point{x=" 4+ x + ", y=" + y + '}';

}
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Mutable POJO vs Records

public void add() {
var pl = new Point (1.0,
var p2 = new Point (3.0,
var p3 = pl.add(p2):;

public record Point (double x, double y) {
public Point add(Point p) {
return new Point(x + p.x, v + p.Vy);

}

Point{x=4.0, y=6.0}

System.out.println (p3);
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A ecnu MHoOro nonen?

public record Order ( void example () {
Long orderlId, UUID clientId = UUID. fromString("a82aceea-6768-4adf-b33b-077641dl114ae" )
Long accountld,

var newOrder = new Order(null, 3L, "A1l23",
AccountType . BROKER, clientId,
Instant .parse("2023-02-10T10:50:00z2" ),
Instant .parse("2023-02-10T10:50:022" ) /*

String accountCode,
AccountType accountType,
UUID clientId,

Instant orderStartTime,

;e K

Instant orderUpdateTime long id = save (newOrder) ;
/7, .
) () var savedOrder = new Order (id,

newOrder .accountId(),

newOrder .accountCode (), newOrder .accountType(),
newOrder .clientId(),

newOrder .orderStartTime (), newOrder .orderUpdateTime ()

JSE, e )
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A ecnn mHoro nonen? - [lekoMmno3npoBaTthb

public record Order ( void example () {
Long id, UUID clientId = UUID. fromString("a82aceea-6768-4adf-b33b-077641d114ae" );
Account account,
Instant startTime, Account account = new Account (3L, "Al23", AccountType .BROKER, clientId);
Instant updateTime
/S, ... var newOrder = new Order(null, account,
) {1} Instant .parse("2023-02-10T10:50:002" ),
Instant .parse("2023-02-10T10:50:022" ) /* , ... */ );
public record Account (
Long id, long id = save (newOrder) ;
String code,
AccountType type, var savedOrder = new Order(id, newOrder .account (),
UUID clientId) { } newOrder .startTime (), newOrder .updateTime ()

SR, el R )
}
[ekomMmnosnpoBaTb 06bLEKTHI MOME3HO B NOOOM cryyae
e YMeHblUEeHNe KOrHUTUBHOW Harpyskm (cm. Marnyeckoe 4ncno cemb nac-mMyuHyC AB8a)
e Komnosuuma npennoyTuTernbHee HacrneaoBaHus peanvsaumm
(cm. Effective Java, Iltem 18: Favor composition over inheritance /
4.4. MNpegnoymtante KOMMNO3ULNIO HACregoBaHNIO) 21
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A ecnn mHoro nonen? - [lekoMmno3npoBaTthb

public record Order ( void example () {
Stored<Account> account, UUID clientId = UUID.fromString/
Instant startTime, "aB82aceea-6768-4adf-b33b-077641d114ae ") ;
Instant updateTime
/S, ... var account = new Stored<> (3L,
) { } new Account ("A123", AccountType .BROKER, clientId));
var newOrder = new Order (account,
public record Account ( Instant .parse("2023-02-10T10:50:002" ),
String code, Instant .parse("2023-02-10T10:50:02z2" ) /* , ... */);
AccountType type,
UUID clientId) {} long id = save (newOrder) ;
var savedOrder = new Stored<>(id, newOrder) ;

public record Stored<T>(long id, T wvalue) { }

22



A ecnn mHoro nonen? - bungepsol

Effective Java, yactb 2.2.
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Korga Bce-Takm Hy>XHO MeHSATb

public record Order ( Stored<Order> execute(long orderId, int amount) {
Stored<Account> account, Stored<Order> storedOrder = getOrderByld(orderId);
Instant startTime, Order order = storedOrder.value():;
Instant updateTime, Order newOrder = new Order (order.account (),
int executedAmount order.startTime (), Instant.now(),
/S, ... order.executedAmount () + amount
) {1} VI VA

return update (new Stored<>(storedOrder.id(), newOrder));

public record Stored<T>(long id, T wvalue) { }
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Korga Bce-Takm Hy>XHO MeHSATb

public record Order ( int amount) {

Stored<Account> account, getOrderById (orderId);

Instant startTime, Order order = storedOrder.value();

Instant updateTime, Order newOrder = order.executePart (Instant.now(), amount);
return update (new Stored<>(storedOrder.id(),
) A }

public Order executePart (

Stored<Order> execute (long orderld,
Stored<Order> storedOrder =

int executedAmount
//

/

newOrder)) ;

Instant now, int amount

return new Order (account,
startTime, now,
executedAmount + amount
//* L, *//).

4

public record Stored<T>(long id, T value) { }
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Korga Bce-Takm Hy>XHO MeHSATb

public record Order (

Stored<Account> account,
Instant startTime,

Stored<Order> execute (long orderld,

int amount) {
Stored<Order> order =

getOrderById (orderId) ;

' Stored<Order> newOrder = order.update (

Instant updateTime, X —-> x.executePart (Instant.now(), amount));
int executedAmount

J return update (newOrder) ;

) A J
public Order executePart (
Instant now, int amount

return new Order (account,
startTime, now,
executedAmount + amount

SR, e RS ) g
}

public record Stored<T>(long id, T value) {
public Stored<T> update (Function<T, T> updateValue) {
return new Stored<>(id, updateValue.apply(value)):;



Kak gpenatb nepapxum Ha pekopaax?

a()

b()
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A ecnn o4eHb xo4deTtca?

Torga MOXHO caenartb nepapxuio Ha nHTepgencax

A

/4 a()
B
b()

A

a()

interface A{
int al();
}
record B (int a,
record C (int a,

int b)
int ¢)

implements A {}
implements A {}
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Uto genatb, ecnm 6e3 N3MeHs1IEMON CTPYKTYPbI AaHHbIX HE
odoonTnUChb?

e KonunposaTtb €€ 1 n3onnmposaTthb
e Yctonumeble (persistent) cTpykTypbl AaHHbIX (CM. vavr/clojure/scala)

29
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[1pon3BoaANTENBHOCTb

e [lpexgeBpemMeHHas ONTUMN3aUUs - KOPEHb BCEX 30/
(Donanba KHyT. Sacrep [lenkcrpa nnu ToHn Xoap)

e MHorre TunnyHble WabnoHbl paboTbl NpegnonaratT co3gaHne HOBbIX
obbekToB 6e3 moandumkauum ctapblx (map + filter/reduce)

e MHOro KOPOTKOXMBYLLUNX OOBLEKTOB - 3TO OK AN coBpemeHHbix GC (TBD
npydb!)

e YctonumBeble (persistent) cTpykTypbl gaHHbIX (Kpnc Okacaku)

e MyTabernbHble YacTu MOXHO U30NMPOBaTb

30
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