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OOIl. OT nto6BU A0
HeHaBUCTU — OAAMH LLar.
Ho kyna?
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Y MpueeT
MeHa 30ByT Oaeupg LLekyHL

Tg — @it-kachalka
Site — about-me.davidshekunts.ru




Y MpueeT

10 net
BIT

iBi PokeT6aHK

(React Team lead)

i GoMining

(Go / Node.ts Tech Lead)

& Smartvend

(Node.ts Tech Lead)

A Three Zeta Studio

(OcHoBaTenb)

W MeragoH II0T

(CTO)

@ GMT Token

(Senior Node.ts)

i@ AcTKon

(ApxutekTop)

~ Meveric

(OcHoBaTenb / Go Lead)

David
NIE1S

&= Nearpay

(Senior Node.ts)

* Deeplay

(ApxuTtekTop)

+ Sanctury

(Go Tech Lead)

i~ IT-Kavyanka f»

(WEIVENE))



\ B SDI‘?;:lli(%nts
N CTak

JS = JQuery - Backbone - CoffeeScript = Angular 1
- TypeScript = Angular 2 - React - PHP Yii

- Laravel - Python Django - RoR - C# ASP .NET
- Node.js = Go
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N CTak

JS /TS /PHP / Python / Ruby / C# / Node.js | Go

MynbTunapagmurMmanbHOCTb



N MynbTunapagurmanbHOCTb

olol]

class
extends
private / public

Pr1

Lambdas
HOF
ADT

David
Shekunts

I

for
while
if
mutability
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N MynbTunapagurmanbHOCTb

1. Habop npaeun

2. 'mékocTb Aon3anHa Kkoga



N MynbTunapagurmanbHOCTb

W OO & Sond

(- -) nn (--)
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Y CoMHeHus

Y10-TO ¢ OOI1 OBI/10 HE TaK... HO YTO?
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N NMyTb

1. Oco3HaHuA
2.lMonbiTKa B anbTepHaTUBbI

3. HaxoxxpgeHue
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N NMyTb

1. Oco3HaHuA
2.lMonbiTKa B anbTepHaTUBbI

3. HaxoxxpgeHue
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@ Oco3HaHue @
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Oco3HaHue

Bonpoc kK ayautopuu:



/ ¥ 1
class User {
constructor(
public email: string;
public password: string | null;
public activated: boolean;

) {}
}

class UserService {
static setPassword(user: User, password: string)
const hashedPassword = hash(password)

user.password = hashedPassword;
user.activated = true;

return;

const User = (
email: string,
password: string | null,
activated: boolean,

) =>{

const state = {

email,
password,
activated,

}

return {
setPassword(password: string) {
const hashedPassword =
hash(password)
state.password = hashedPassword;
state.activated = true;

return;
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@ Oco3HaHue

YTO Takoe OO0I?
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@ Oco3HaHue

OnpepeneHne AnaHa Kes
Il. 4 cTonna

lll. TaTTepHbl N NpuUHUMUNbI
V. CuHTakcuc
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@ Oco3HaHue

. OnpepeneHue AnaHa Kes:

“INporpamMma coCTOUT U3 ‘'06BbEKTOB’, UHKAMNCYMUPYIOLLUNX
OaHHble N NnoBeAeHne 1 obLaroLwmxca coobuieHnamMn.”



class Email {
private value: string;
private activatedAt: Date | null;

class Email {
public value: string;
public activatedAt: Date | null;
)
this.activatedAt = activatedAt; class User {
public email: Email;
public password: string;
public updatedAt: Date;

}
Iy

1
2
3
4
5
6
7
8
9

1
2
3
4
activate(activatedAt: Date) { 5
6
7
8
9

[
S

class User {
private email: Email;
private password: string;
private updatedAt: Date;

10 }

11

12 function activateByEmail(
13 user: User,

activateByEmail(activatedAt: Date) { 14 activatedAt: Date,

this.email.activate(activatedAt); 15 )
this.updatedAt = new Date(); 16 user.email.activatedAt = activatedAt;

} 17 user.updatedAt = new Date();
} 18 }

R R R R R R R R
W oo ~NO UL D WN R
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@ Oco3HaHue

II.4 Ctonna

1. O6bekTHaAa NHKancynauus
2. HacnepoBaHue

3. O6beKTHbIN NMonumopdpunsm
4. A6CTpakuus



David
Shekunts

Oco3HaHue

1. UHkancynauua == CoKpbiTue

O6beKTHadA EVASENYET
[My6nu4yHble n - CTtopoHHee API
npuBaTHble MeToabl - [lpoueccol Agpa

“obbekToB” - 3amMblkaHue
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@ Oco3HaHue

2. HacnepoBaHue



David

Shekunts
@ Oco3HaHue

3. Monumopdpusm

OGBbEeKTHbIU UHTepPpeUnucHbIN
BbiTekaeT u3 Ana nonumopodpusma
HacnepoBaHuA Ncnosb3yeTcs

CTPYKTYpPHaaA TUNn3aLus



class Admin {
I s

class User { al
private email: Email; 2
private password: string; 3
private updatedAt: Date; 4 activateByEmail(activatedAt: Date) {
5 IO e
activateByEmail(activatedAt: Date) { 6 }
this.email.activate(activatedAt); 7
this.updatedAt = new Date(); 8
} 9 class Engineer {
10 } 10 L/
34! 34!
12 class Admin extends User { 12 activateByEmail(activatedAt: Date) {
13 U e 13 10l e
14 } 14 }
15 T50).
16 class Engineer extends User { 16
17 I e 17 interface Activator {
18 } 18 activateByEmail(activatedAt: Date): void;
19 19 }
20 function someFn(user: User) { 20
21 T e 21 function someFn(activator: Activator) {
22 } 22 L/
23 23 }

}

il
2
3
4
5
6
7
8
9
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@ Oco3HaHue

4. A6cTpakyusa
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@ Oco3HaHue

lIl. NaTTepHbI & MpuHUMNbI

- Fabric SOLID, GRASP, etc.
- Abstract Fabric

- Builder

- Prototype
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@ Oco3HaHue

V. CuUHTaKcumc

class / private / public / abstract / etc.
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@ Oco3HaHue

OnpepeneHne AnaHa Kes
ll. 4 cTonna

lll. TaTTepHbl N NpuUHUMNbI
V. CuHTaKcuc
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@ Oco3HaHue

A 6e3 yero OOI1 (He)BO3MOXHO?

. OnpepeneHue AnaHa Ked
ll. 4 cTtonna
lll. TlaTTepHbl N NPUHUMNDI

V. CuHTakKkcuc



@ Oco3HaHue

1.

David
Shekunts

[MpnMeHnMo nu 3To onpepeneHme AnaHa Kest He TOIbKO K
KogoBoun 6asze?

O6s13aH nu A cnegoBaTb BCeM 4-M cToNnam?

O6fA3aHbl M Mbl UCNOJIb30BaTb NaTTEPHbI U NPUHLUMbI
oor?

Mory nun g HanucaTtb NporpamMmy, Kotopaa cnegyet
npuHUuuny AnaHa Kes, ctosinamMm 1 natTtepHam He
NCNonb3ys CUHTaKcuca?
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Oco3HaHue

i. MpuMeHnMo nu 3To onpepeneHne AnaHa Kesl He TONbKO
K KopgoBoih 6a3e?

“X cOCTOUT N3 ‘00bEKTOB’, NHKaNCYINPYOLWKNX AaHHbIE U
noBegeHne n odLLaroLWnxXcs coooleHnamn.”
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@ Oco3HaHue

Bonpoc K ayautopuu



David
Shekunts

Oco3HaHue

API

Request /
Response

...................... Client

Request /
Response



Oco3HaHue

Mpouecc

NMpouecc

-

CoobuweHuns

Mpouecc

David
Shekunts



W " YNIPOCTUTDb

Loan System
App

Actor Model

o

App

Wallet

David
Shekunts

=\Wa_||ey

Analytics
App
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@ Oco3HaHue

i. MpuMmeHumMo nu 3To onpepeneHne AnaHa Kest He TONbKO
K KoaoBou 6a3se?

Jla:
1. HaTypanbHafa xapakTepucTnuka MHOXeCcTBa CUCTEM

2. MoxeT nexxaTb B OCHOBE KaCTOMHbIX apXUTEKTYP
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@ Oco3HaHue

Il. O6513aHbI I Mbl cnefoBaTb BceM 4-M cTosinam?
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@ Oco3HaHue

Bonpoc K ayautopuu
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@ Oco3HaHue

Il. O6583aHbI I Mbl cnefoBaTb BceM 4-M cTosinam?
Ab6cTpakuyus

O6BbeKTHbIN nonuMopdPunsm > UHTepPpencHbin
HacnepoBaHue »> Komno3sunyusa

@ O61bekTHas MHKancynauus



class Email {
private value: string;
private activatedAt: Date | null;

class Email {
public value: string;
public activatedAt: Date | null;
)
this.activatedAt = activatedAt; class User {
public email: Email;
public password: string;
public updatedAt: Date;

}
Iy

1
2
3
4
5
6
7
8
9

1
2
3
4
activate(activatedAt: Date) { 5
6
7
8
9

[
S

class User {
private email: Email;
private password: string;
private updatedAt: Date;

10 }

11

12 function activateByEmail(
13 user: User,

activateByEmail(activatedAt: Date) { 14 activatedAt: Date,

this.email.activate(activatedAt); 15 )
this.updatedAt = new Date(); 16 user.email.activatedAt = activatedAt;

} 17 user.updatedAt = new Date();
} 18 }

R R R R R R R R
W oo ~NO UL D WN R
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@ Oco3HaHune

Il. O6513aHbI I Mbl cnefoBaTb BceM 4-M cTosinam?

O64a3aHbl cnegoBaTb OObEKTHOM MHKaAMNCYNALnm
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@ Oco3HaHue

lll. O6Aa3aHbI N1 Mbl UCNOJIb30BaTb NaTTEPHbI U
NPUHUUNDbI?
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@ Oco3HaHue

Bonpoc K ayautopuu
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@ Oco3HaHune

lll. 0683aHbI M Mbl UCMOJIb30BaTb NaTTEPHbI U NPUHLMUNDbI?

HeT, HO PaHO Ui NO34HO Mbl K HAM MNMPpUaemM.
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@ Oco3HaHue

IV. Mory nu 1 HanucaTb NnporpamMmy, Kotopas cneayet
npuHuuny AnaHa Kefi, ctoninam u nattepHam He
MCNONb3yA CUHTaKcuca?
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@ Oco3HaHue

Bonpoc K ayautopuu



const User = (
email: string,
password: string | null,
activated: boolean,

) => {

const state = {

email,
password,
activated,

}

return {
setPassword(password: string) {
const hashedPassword =
hash(password)
state.password = hashedPassword;
state.activated = true;

return;
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Y Oco3HaHue

1. TNpuMeHnMo nn ato onpepgeneHne AnaHa Kes He TONbKO K
KopoBon 6a3e?
Oa - Bbixogut 3a paMmku KoHKpeTHoro Al

2. 068A3aH nn s cnepoBaTb BCeM 4-M cTonnam?
O6bekTHasa UHKancynauusa obasaTtenbHa > KopeHnb OOI

3. 006£3aHbl 1 Mbl NCNOJIb30BaTb NaTTePHbI N NpuHuMnbl OOM?
HeT > OHM HapcTponka Hag OOI1

4. Mory nu g HanucaTtb NporpamMMy, Kotopas cnegyeTt NPUHUUNY
AnaHa Kesi, ctonnam v naTTepHaM He UCMosib3ys CUHTaKcuca?
a > OO0l CuHTakcuce !'= “00I1”
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Y Oco3HaHue

CywecTtByeT 3 Buga OOI1
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Y Oco3HaHue

3 Buaa OO0I1

1.  OOIl KaKk apxuTeKkTypa — NHKanNcynsuns gaHHbIX 1 NOBEOEHUS, C
BO3MOXXHOCTbIO B3aMMOAENCTBUSA Yepes NyornnyHbin MHTepdenc +
TpaHCNOPT NOCPEACTBOM OTMPaBKN COOOLLEHNN

2. OOIl kak cuHTakcuc — mexaHmnambl All, no3sonstowmne ygobHee
npuaepxmeatbesa npuHuunam n ctonnam OOIT

3. OOIl kak meTogonorns — An3anH Koga, ucrnonbayowmmn O6beKTHYIO
MHKkancynaumm n kak cneactBme 3TOro MCronb3yHoLWnin NnaTTepPHbI U
npuHumnel OOT
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Y Oco3HaHue

OOI1 KaKk apxuTeKkTypa — MOXET ObITb 3amMeyaTenbHbIM peLIEHNEM
OOI1 kak cMHTaKcuc — BbIDOP KaXkaoro

A BoT OOI kak meTogonorusa, Kotopasi nponaraHanpyeT
Ob6bekTHYy0 NHKancynaumio, Bbli3biIBA€T MHOIO BOMPOCOB.
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Y Oco3HaHue

Hanuwem Hebonbwoe OOl npunoxeHue



David
Shekunts

Y Oco3HaHue

Anemic Domain Model
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Y Oco3HaHue

Password -

Achieve
ment
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Y Oco3HaHue

Password -

Achieve
ment
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Y Oco3HaHue

Password

[ Achieve
\  ment
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Y Oco3HaHue

Password

User
/
Email . Achieve
ment
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Y Oco3HaHue

* KopHeBas npobnema OOIN +*
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Y Oco3HaHue

2 cTagun NpoekKTa

Co3pnaHue Pas3Butue

Korga mbl MOXeEM Bce Korga paspaboTaHHoe
pa3paboTaTb “npaBunibHO” CTaHOBUTCA “HenpaBUbHbIM”
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Y Oco3HaHue

MNMpu passutum nporpammbl ana coxpaHeHnss O bLeKTHOMN
UHKkancynauum Bam npuaeTtca:

1. CosgaBaTb Bce bornblue 1 6ornblue 3aBUCUMOCTEN B rpadpe
“06bekToB”

2. Pacwunpatb a10T rpad HOBbIMU abCcTpaKkUnsMu
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Y Oco3HaHue

YBenun4yeHue 3aBucumocTtem B rpade “odobeKkToB”
paHO Unun no3aHo npuseaeT K den nyny
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Y Oco3HaHue

YBenun4yeHue 3aBucumocTteu B rpade “od0beKkToB”
paHO UnNu No3aHo npuBeaeT K Oen nyny

->

YBenuuyeHuro abcTpakums
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Y Oco3HaHue

YBenuyeHue 3aBucumocTteu B rpade “oobekroB”
paHoO unu no3gHo npuBeneT K flea nyny

->

YBenn4yeHuro abcrTpakums

->

PedakTopuHry + YBennyeHmnto UCKyCCTBEHHYHO
CnoxHocTtu
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Y Oco3HaHue

Moe onpegeneHue:

1. HatypanbHas

2. WcKkyccTtBeHHas
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Y Oco3HaHue

Moe onpepeneHue

HaTtypanbHas UcKyccTBeHHad
(abcTpakuum)
- CNOXHOCTb anropnutMa
- YCTpOWCTBO ¢ AT
KOMMblOTEPA - Cxema
- MeToponorusa

- YcTtpoucteo b/l

- Teonokauus - Crann-rana
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Y Oco3HaHue

[Tpobrembl U3NMULLHEN UCKYCCTBEHHOM
CJTOXHOCTW:

1. YcnoxHeHue pa3paboTku
2. YMeHblueHue rmobkocTu

3. CnoxHocTb gebaruHra
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Y Oco3HaHue

OOQOI'l nponuTaH NCKYCCTBEHHOW CIOXHOCTbLIO, MOTOMY YTO
Onsa pelweHns 3agavym HaMm He4OCTaTOYHO “NPOCTo ee
PELUUTL , Mbl JOIMKHbI:

1. BbibpaTb nogxoasawmm “o0beKT” nnn co3gatb ero

2. PacnpegennTtb noBegeHne Mexay OTBETCTBEHHbLIMM
obbekTamu

3. BblHecTn “nuHo0 OTBETCTBEHHOCTL

4. Pa3gpobutb Tekywne oobekTbl N 4006aBUTbL HOBbIE
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Y Oco3HaHue

* KopHeBas npobnema OOIN ~*

[Tpn pa3BuTn npoekTta ans coxpaHeHnsa OOBbLEKTHON
NHkancynaumm Bam npnagerca NnMdo YCIoXHATb rpad u
cTankmeaTtbCs C Aea nynom, nmbo pedakTopuHry u
yBENMMYMBaTb UCKYCCTBEHHYIO CITOXXHOCTb, 3aMeanss

npouecc pa3paboTku
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Y Oco3HaHue

Ewe napa npoonem OOI:

1. Cross Cutting Concern
2. YacTHble MeTOabl B 0606LL,EHHOM NPOCTPAHCTBE
3. Degradation tendency
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@ AnbtepHaTusebl Sp
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@5 AnbTepHaTUBDbI

@ A yto ¢ mukcamun? @
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%% AnbTepHaTUBbI

oon+on/nn=3

1. Tlo-npeXHemy nogBep XeHbl Npobneme
abcTpakuunm

2. [llo-npeXHeMmy, YacTHble MeToabl B 0606LLEHHOM

NPOCTPaHCTBE

[Mo-npeXxHeMy nogBep>XeHbl gerpagauum

4. Kon-BO TOYEK UBMEHEHUSA AaHHbIX NpeBpaliaeT
pgebarvHr B 60/b

=



David
Shekunts

@5 AnbTepHaTUBDbI

N 4yTtO ocTaeTca?
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@5 AnbTepHaTUBDbI

OT1ka3aTtbca ot OOI



@5 AnbTepHaTUBDbI

4 on g

(- -) nn (--)
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%% AnbTepHaTuBbI

Unctbin ®I1 B mynbTUnapagurmanbHbIX
A3blKaX — 3TO YNCTO ICTETUKA
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@5 AnbTepHaTUBDbI

®DI1 - 310 stateless
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@5 AnbTepHaTuBbl

1. const a = 10
2. sum(a, 2)
3. substract(a, 3)
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@5 AnbTepHaTUBDbI

1. const a = 10
2. sum(a, 2)
3. |-> substract(a, 3)
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AnbTepHaTuUBDI

(- -) nn (--)
4 -
1. He napaeT B abcTpakuuu 1. YcTapeBLWune NpakTUKn
2. [lpocToe n noHATHOE 2. HepocTaToK MexaHuk
3. Jlerko paboTaeTt B 3. HepocTtaTtok maTtepuanos

My/bTUNapaaurMasibHbIX
Al
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@5 AnbTepHaTUBDbI

M + © = ?7?7?
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® HaxoxpaeHue ®
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® HaxoxpeHue

M + ®©n = 7?7?77

PaspeneHue [1aHHbIX U [loBegeHusa
Komnosunuyusa

NHTepdencHbin nonnmopdpumnsm
MyTabenbHOCTb

WD
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® HaxoxpaeHue

NN + oM =
PyHKUMoHanbHo OpueHTUpPOBaHHOE
NMporpammupoBaHue (POIMN)
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Y Oco3HaHue

Bkl yxe nucanu no ®OIl1, ecnu:

1. Wcnonb3oBanu Anemic Domain Model
2. [Mwncanu Ha Go / Rust
3. [lNucann myTtabenbHbin Ol



fop.davidshekunts.ru

2022 v2.0

Functional
Oriented
Programming.

Functional OOP alternative

from David Shekunts with ®

David
Shekunts
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Y UToro

Cnacunbo! C Bamu 6bin Hasupg LLekyHL 1 npoekT
Le |T-Kauanka (@

Tg — @it-kachalka




