Copep>xaHue
« BBepneHue
o O 4Yém 3710

« [oyemy O0N?
« O Kakux NpuHUMNax NonaéT peys?

=« Kakou nnaH?
« MaTepuanbl K pasgeny

o BBepeHue

« [puHUMN e ANHCTBEHHOW OTBETCTBEHHOCTU
= KopoTko

« MaTepuassbl K pasgeny

o B naeanbHoMm mupe

« OTYéT
« PopMaThl IKCMOPTa
= Bbibop chopmaTa

o B peasnibHOWM XXN3HU

« Banupauma dopm

« O6paboTka COKeT-cobbITUN
=« HacTpolika 6oaxeTa BO BTOPOM Bepcum TsrkenoBaTo

o LLa6a0oHbl NPOEKTUPOBAHUS N NPUEMBI pethaKTORUHIa

= Bblaenenue knacca

= Qacan

= [lpokcm

= MaTepuassbl K pasgeny

o AHTMNATTEPHbLI N 3anaxu

= BO)XeCTBEHHbI 06bEeKT

« CUHIrATOH
« CMelleHne apXUTEKTYRHbIX CJ0EB
= MaTepuanbl K pasaeny.

o OrpaHuyYyeHUs 1 NOABOAHLIE KAMHU

« Chnenoe cregoBaHuve onacHo

. Ip_yD.HOCTb Ha4aJIbHOro NpoeKTnpoBaHUA
= Pa3paboTka Yyepes TecTupoBaHMe — He NaHaues, a UHCTRYMEHT

= MaTepuasbl K pasgeny

.« OCP

o BBeneHue

» [pUHLINO OTKPBLITOCTU-3aKPLITOCTH




o

o

o

Ha npumepe

= B kone

= BmecTo 3T0ro
= B pesynbTate

KopoTko

MaTepuanbl K pasageny

B noeanbHoM mMupe

HapyweHune OCP n KOHKpeTuKa
MpumeHeHne OCP u abcTpakLmm

MaTepuanbl K pasneny

B peanbHOM XXN3HU

VHbekumnsa 3aBUCUMOCTEN U TECTUROBAHMKE

VHbekuma 3aBUCUMOCTEN N paclumpeHme )y HKLIMOHaAbHOCTH
MaTepuanbl K pasageny

LLIabnoHbI NPOEKTUPROBAHUS U MPUEMBI pehaKTORPUHIA

AbcTpakTHas chabpuka

CTpaTterus

lekopaTop

Habnwonatens

3aMeHa NpPAMOro HacJeAoBaHUA Ha MOJMMORPHNU3M N KOMOO3ULINIO

MaTepuanbl K pasneny

o AHTUNATTEPHbI U 3anaxu

CBsA3blBaHME Yepe3 KOHKPETHbIE KAAaCChl

CUHINTOH
JlerkoBec
MaTepuanbl K pa3aeny

o OrpaHvyeHus n NoABOAHbIE KAMHU

« LSP

CuctemMa He MoOXXeT BbiTb 3akpbliTa Ha 100%
Bosbliioe KONMYecTBO CYLLHOCTEN

Mo>xxeT 6bITb HE HY>XEeH ANA MaJeHbKUX NPUIOXKEHWUI

MaTepuanbl K pasgeny

o BBepeHune

Knaccumyeckum npumep
MpuHuUMN noacTaHoBkK Bapbapbl JInckos

CHoBa npumep
HacnenosaHue n KomMnosumuusa
KopoTko

MaTepuansl K pasaeny

o B wuaeansHoMm mMmupe



o

o

ABCTPaKTHbIN KJ1acC-pOANTENb

WHTepdenc
MaTepuanbl K pasaeny

B peanbHOM XXN3HU

WNepapxua nonb3oBatenen
MNpumeHsem LSP

Komno3uuina nnm HacaenosaHue
React n JSX
MaTepuanbl K pasneny

LLIab10HbI MPOEKTUPOBAHMSA N MPUEMBI PpedaKTORPUHIa

KOHTpakKTHOe NporpaMMunupoBaHmne

V3BneyeHne nHTepdenca, n3BjaevyeHmne cynepkaacca

KomMnosuuus, NaMeHeHne Moaean HacaenoBaHus
MaTepuanbl K pasgeny

o AHTUNATTEPHbI U 3anaxu

HenpenckasyemMmoe nsMeHeHne noBeneHuns
NHTepdelic, KOTOPOMY Heslb3s A0BERATL

MaTepuasbl K pasaeny

o OrpaHnyeHus n NoABOAHbIE KAMHU

av]

VIsmMeHeHVe nepapxuu O40ROro

Mcnonb3oBaHMEe KOHTRAKTOB pecypco3aTpaTHO
BbioeneHune cynepkiacca nMeeT npenesn

MaTepuanbl K pasgeny

o BBeneHue

o

o

o

MpuHUWN pa3peneHna nHTepdenca

Mpumep 3aga4n

PaspeneHvie yepes nenervposaHve

PasneneHve Yyepes MHOXeCTBEHHOE HacsieloBaHNe

KopoTko
MaTepuanbl K pasneny

B ngeanbHoMm mMupe

«[ycTasa» peaansaums

Pa3neneHue nHrepdenca
CpaBHeHue ¢ SRP, BaugHune Ha LSP

MaTepuanbl K pasneny

B peanbHON XXN3HU

TpaThbl 1 goxoabl B KorHe

YBenomaeHus B 3a4a4HuKe

LLIabn1oHbI NPOEKTUPROBAHUS U MPUEMBI pehaKTORPUHIa

Apgantep



Bbloenernuve nHtepdenca

MHO>XeCTBEHHOE HacsieA0BaHue
MaTepuanbl K pasaeny

o AHTUNATTEPHbI U 3anaxu

[paA3HbIN HTERDhEeNC
«MycTaga» peanusaums

ISP pewiaet
MaTepuanbl K pasageny

o OrpaHvyeHus n NoABOAHbLIE KAMHU

=
o

o

Cnenoe crefoBaHmMe ornacHo
KaK NoHATb, YTO MHTERMENC CTaa FPA3HbIM

KOH( VKTl posien N nepapxun

MaTepuanbl K pasneny

BeBeneHune

MpuHUWN NHBEPCUM 3aBUCUMOCTEN

3auenaeHne 1 CBA3HOCTb

AbcTpakumm
DIP n TecTnpyemocTtb

KopoTko
MaTepuanbl K pasgeny

o B uaeansHoMm mupe

AyTeHTudumnKaumnsa nosab3oBaTenen
OCP 1 LSP aBTOMaTOM

MaTepuanbl K pasneny

o B peasnibHOWM XXN3HU

DIP, DI n TectupoBaHue

MHBEepCcMs KOHTROASA
MaTepuanbl K pazaeny

o LLa6a0oHbl NPOEKTUPOBAHUS N NPUEMBI pethaKTORUHIa

WNHbekumsa 3aBucnMocTen

= MHbekuns Yyepes KOHCTPYKTOR

= MHbekuunsa Yepes ceTTep

= VIHbEKLWNS C MOMOLLbIO MHTEPdEeNCca

Habnwonatens

LLIabnoHHbIM MeTon

MaTepuanbl k pasaeny

o AHTMNATTEPHbLI N 3anaxu

= KoHTpos-dhpuk



= JlokaTop cayx6
= MaTepuanbl K pasgeny

o OrpaHvyeHus n NoABOAHbIE KAMHU

= HerpamoTHOe ncnosab3oBaHue

« [pobnembl c BHEAPEHUEM 3aBUCUMOCTEN
« MaTepuanbl K pasgeny

o 3akJjl4yeHune
« Y10 panbuie?

= KHuUrm
= Jlekuun
= Pecypchbl 1 noaoxoabl

= KoHuenumn n MHCTPYMeHTbl NROEKTUROBAHNA

= 06 aBTOpax

= [MloMo4Yb HaM

BBepeHue

O yém 3710
MporpaMmMmpoBaTb — CJIOXKHO.

Xopowuit Kog afeKBaTHO OTPaXKaeT CUCTEMY, KOTOPYIO OMUCHLIBAET, OH YCTONYMB K U3MEHEHUSAM B
3Tol cucTeme. MIoXoN Kog 3anyTaHHbIN, XPYNKWIA U HEMOHATHLIA — OH 3aMeanseT pa3paboTky.

Kop, CTaHOBUTCS MJIOXUM, KOFia OH nepecTaéT COOTBETCTBOBATb peasbHOCTU — BusHec-
TpeboBaHWAM, NpaBuiaM NoBeAeHNS YacTel CUCTEeMbI, UX OTHOLLEHUSM APYr C APYrOM.

B|/|3Hec-r|paB|/|na — 3TO TeppuTopuA. Kopg — KapTa 3TON TeppuTopun. Yem To4Hee KapTa, TeM npouwie
CrnpaBaAaTbCA C U3SMEHEeHNAMU B TpEﬁOBaHVIﬂX n nake npeasunaeTb Ux.

B 3TOM KHUre Mbl XOTUM PacCcCKa3aTb N NOKa3aTb Ha NpuMepax, Kak npuHLInnbI 06BHEKTHO-

OPUEHTUPOBAHHOIO NporpaMmmMmMpoBaHna MOryT NOMO4Yb CNPOEKTUPOBaTb YCTOIZQMByPO cncTemy.

Mouemy OON?

O6BbEKTHO-0PUEHTMPOBAHHOE NporpaMMupoBaHue, OOT, Bbi3biBaeT CMopbI.

BorHa napafurm MoXXeT co3faTb BreyaTseHue, 4to nogxon OOM yctapen n naox. Ho OOM — 3710
BCEro NNLWb NUHCTPYMEHT. Y Ka)KA0ro MHCTPYMEeHTa eCcTb yA06CcTBa, HefocTaTkn n obnactb
npuMeHeHuns. IHCTPYMEHT [0/)KeH 0CTaBaThCs CMOCOOOM pelleHns 3aa4vm U He J0JKEH
CTaHOBUTbLCA CaMoLesblo.

OOI1, Kak MHCTPYMEHT, MOXXET MOMO4Yb CMPOEKTUPOBATbL CMCTEMY Ha A3blke, 6oee 6/IM3KOM K SA3bIKY
6M3Hec-NpaBu. 3TO CHUXKAET BEPOATHOCTb OLINOKYK NPy NepeBofe C «A3blka B3Heca» Ha «A3bIK
pa3paboTkn» 1 HaobopoT.

O Kakux NpuHUMNaxX NOUAET peub?


https://wiki.lesswrong.com/wiki/The_map_is_not_the_territory
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5

Mbl paccmoTpuM 5 npuHumnos SOLID, a uMeHHOo:

o OPUHUMO €ANHCTBEHHOW OTBETCTBEHHOCTM (single responsibility principle);
e OTKPbLITOCTW U 3aKpPbLITOCTU (open/closed principle);

. nopacTtaHoBku Bapbapkl Jinuckos (Liskov substitution principle);
. pa3zfeneHuns nHtepdenca (interface segregation principle);

- UVHBepcuu 3aBucumocTen (dependency inversion principle).

Ka)Oblh U3 HUX — 3TO NLWb pekoMeHaauunsa, sCe OHN NMeT obnactb n rpaHnubl NpuMeHeHns. Ho
4TOObI yBUOETb 3TU rpaHULLbI, Heobxo4MMO MOHATbL, B YEM NOJib3a U N30EePXXKN KaXaoro.

MHorvne NpMHUMMbLI BaM MOKa>kyTCsA Ype3MepHO abCTpaKTHbIMU, HEKOHKPETHLIMU AN BOBCE
HafyMaHHbIMW. OTHeCUTEeCh K TakuM NMpuHLMNaMm, Kak kK A3eHy Python — nep>xute B rosioBe, HO
NpoBepsANTE, HACKOJIbKO OHMW MOJE3HbI B KOHKPETHOW CUTYaLnN.

Mbl B 3TON KHUre npegnaraemMm ewé O4oHY N3 6eCKOHEYHbIX VIHTepI'IpeTaLJ,VII;I 3TUX NPUHLUWMOB,
NnonyTHO pacnucbiBas Nosib3y U OrpaHUYeHUs KaXKaoro. 3Has rnosib3y N orpaHu4YeHns, MoXXHo
OLUEeHUTb, HAaCKOJIbKO KOHerTHbIVI npuHUMN NoMoraeT pewnTb 3ada4vy, CTOALLYO nepen samMu.

Kakomn nnan?

Kaxxabli pasgen 6byneT onucbiBaTb OAUH U3 MPUHLUIMOB U NOKa3biBaTb, Kak MM MOMb30BaThCS B
noscefHeBHOM paboTe.

Mbl 6y nem paccMaTprBaTb NpuMepbl Ha TypeScript, Tak Kak B HEM eCTb NMOHATUS, KOTOpble HaM
npurogaTcs No xoAy nosecTsoBaHus. Ecnu Bbl YyBCcTBYeTe cebsi HeyBepeHHO ¢ TypeScript,
nonpobynTe npovecTb KHUIY TypeScript Deep Dive — oHa COAEpP>XUT BCE KOHLENLNM, KOTOPbIE Mbl

6ynem ncnonb3oBaThb.

B KOHLIe pa3aesioB Bbl HanAETe NPOBEPOYHbIe BONPOChl. Ka)k bl MPaBUIbHO OTBEYEHHbIN BOMPOC
yBeIn4YnMBaeT KOJIMYECTBO O4YKOB Ha BalleM cyeTy. MaKCMMaslbHO-BO3MOXHbIN CHET — 100 O4KOB.

OTBeYanTe akkypaTHO — BOMPOCHI C NogBoxoM. ObpaTnTe BHMMaHMe, BApUaHTOB OTBETa MOXXET

6bITb 6oNbLIE OJHOrO.

MaTepuansl K pasgeny
« O6BHEKTHO-OPUEHTMPOBAHHOE NMPOrPaMMUPOBaAHNE
. Bob Martin SOLID Principles of Object Oriented and Agile Design, Youtube
« KapTa # Teppuropus
« TypeScript Deep Dive



https://www.python.org/dev/peps/pep-0020/#id2
https://basarat.gitbooks.io/typescript/
https://en.wikipedia.org/wiki/Object-oriented_programming
https://www.youtube.com/watch?v=TMuno5RZNeE
https://wiki.lesswrong.com/wiki/The_map_is_not_the_territory
https://basarat.gitbooks.io/typescript/

SRP

BBeneHue

Y706bl BHUKHYTb B 3TOT M ApYyrve NnpuHUnUMbl, HaM NoHAA0bUTCS BBECTU HECKOJIbKO MOHATUNA,
KoTopble ByaeM NCMonb30BaThb.

Moaynem Mbl 6yeM Ha3blBaTb KaKylo-TO YacTb Kofa, 060cobneHHY0 OT APYrux. 3To MOXeT ObITb
Knacc, yHkUMs, 06bekT, hain — B obLLEM, YTO-TO, Y HEro ecTb rpaHuLbl, OTAENSWME 3TOT KOA4 OT
Lpyroro.

Bbu3Hec-npasuaamy bynem HasbiBaTb NpaBuJia B3aMMOAENCTBUSA CYLLHOCTEN APYr C APYroM 1
BHelUHen cpefoin. Moa BHelHen cpefon 6yaeMm NoHMMaTb BCE, YTO BAUSET Ha NporpaMmy n3sHe —
rnoJib30BaTeNIbCKUN BBOJ, cObbITUSA, BbI30oB APl 1 T.A4.

npl/l'—lMHOlZ N3MeHeHns 6yﬂ,6M Ha3blBaTb 06HOBNEHNE 6|/|3Hec-npaB|/|n, KOTOpOE BblHY>XXJaeT MEHATb
KoQn Kakoro-nmbo Moaoynsa.

MpuHUMN €OVWHCTBEHHOW OTBETCTBEHHOCTH

MNpuHUMN e AMHCTBEHHOW 0TBETCTBEHHOCTU (Single Responsibility Principle, SRP) o3Ha4aeT, 4To y

MoAYJA AOJKHA ObITb TOSIbKO OAHa NpUYMNHa AN U3MEHEHUs. Becb Ko, KOTOPbIN MeHAETCS Mo 3ToW
npuy4nHe, fos>KeH 6bITb cobpaH B 3TOM Moy e.

MpoLle rosops NpUHUKUN NpeasiaraeT Ham NPOBOANTb rPpaHULbl MeXay MOAYAMU Tak, 4TOObI
n3MeHeHune B 6|/|3Hec-r|paBV|nax 3aTparmBasio Kak MOXXHO MeHbLUe Mop.yne|7|, B naoeane — O4AUNH.

OCHOBHOW UHCTPYMEHT MpUHLMMNA — 06BbEANHSATL Te YacTu, KOTOPble MEHAIOTCS MO OLHOW NMpUYmHe,
N pa3fensaTb Te, KOTOpble MEHAIOTCS MO pa3HbIM.

MPUHLMN NO3BONSET YMEHbLLNTbL KOJIMYECTBO KOAA, KOTOPbIA HY)KHO MEHSTL NMpu 3MeHeHun 6rsHec-
npasua. OH NOMOraeT OrPaHUYNTb BANAHNE STUX NU3MEHEHU N KOHTPOJIMPOBATb CJIOXHOCTb
nporpaMmbl.

KopoTko

rlpVIHLI,VII'I €OMNHCTBEHHOW OTBETCTBEHHOCTU:

e MNOMOraet paBﬁMBaTb N EKOMMO3NPOBATb 3ada4yn no OOHOM Ha MoAayb,
e YMeHbLlaeT KOJIN4eCTBO MOLI,yJ'IEIZ, KOTOpble Hago N3MeHUTb NPU N3MEHEHUN Tp66OBaHI/II7I,'
e OrpaHM4MBaeT BANAHNE M3MEHEHWN, NoMoras KOHTPO/IMpOBaTb C/NNOXXHOCTb CUCTEMBbI.

MaTepuansl K pasgeny
« Think you understand SRP?
« SRP: He Takow NpoCTON, KaK KaxxeTcs
o MNpUHUMN eANHCTBEHHOW OTBETCTBEHHOCTH
o SOLID: YacTb 1, SRP

B npeasnbHOM Mupe

B ngeanbHoMm mupe KaXkKObllh Knacc B Koae pewaeT oaHY U TOJIbKO OAHY 3adaYy, a BCe 3a4a4un
CTPYKTYpPUpPOBaHbl N pa3aneneHsbl. MOD,yJ'II/I B 3TOM C/lyHae OONOJIHAKT Apyr Apyra, a X COBOKYMNMHOCTb


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%B5%D0%B4%D0%B8%D0%BD%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B9_%D0%BE%D1%82%D0%B2%D0%B5%D1%82%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://hackernoon.com/you-dont-understand-the-single-responsibility-principle-abfdd005b137
https://habr.com/ru/post/454290/
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%B5%D0%B4%D0%B8%D0%BD%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B9_%D0%BE%D1%82%D0%B2%D0%B5%D1%82%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://code.tutsplus.com/ru/tutorials/solid-part-1-the-single-responsibility-principle--net-36074

AeTaJibHO onuncbiBaeT CUCTEMY.

[onycTuM, y Hac eCTb 3ajada co3aaTb OTYET 06 aKTUBHOCTM MOJIb30BaTEsIeN U BbIBECTU €ro B
HECKOJIbKUX BapuaHTax: Kak cTpoky HTML nnan TXT.

OoTyéT

Mbl co34afnM KJ1lacC ReportExporter , KOTOPbIA OyeT 3aHMMATbCSl TOJIbKO SKCMOPTOM AaHHbIX.
OnpenenaTb HeobxoanMbln opmaT BypeT KnacC FormatSelector . A POPMaTUPOBAHMEM OAHHbIX

6yﬂyT3aHMMaTbCﬂKﬂaCCH: HtmlFormatter W TxtFormatter .

// Tun OaHHEIX OJi9 OTY&Ta:

type ReportData = {
content: string,
date: Date,

size: number,

// BO3MOXHLIE GOPMAaTH :

enum ReportTypes {
Html,

Txt,

// Kjacc, KOTOPHI 3aHMMAEeTCS SKCIOPTOM IaHHHX :

class ReportExporter {
name: string

data: ReportData

constructor (name: string, data: ReportData) {
this.name = name

this.data = data

export (reportType: ReportTypes): string {
const formatter: Formatter = FormatSelector.selectFor (reportType)

return formatter.format (this.data)

dopmMaTbl 3KCNopTa

B cooTBeTcTBUM C SRP (hopMaTmpoOBaHme AaHHbIX — 3TO oTAesIbHasA 3agada. Mosatomy ons
npeobpa3oBaHUsA AaHHbIX OTH4ETa B HeOOX0ANMbIN (hopMaT Mbl CO34aAMM OTAeJIbHbIE KNacChl.

interface Formatter {

format (data: ReportData): string



// Kmacc nms dopmaTmpoBaHus B HTML:
class HtmlFormatter implements Formatter {

format (data: ReportData): string {

// ...dopmaTupyeMm naHuele B HTML M BO3BpallaeMm:

return 'html string'

// Kmacc nns dopmaTupoBanms B TXT:
class TxtFormatter implements Formatter {

format (data: ReportData): string {

// ...dopmaTupyeMm naHHele B TXT u BO3Bpamaem:

return 'txt string'

BbiGop bopmMmaTa

MpUHLMN e ANHCTBEHHOM OTBETCTBEHHOCTW NOACKa3bIBaeT, YTO BbIOOP (hopMaTa He BXOOAUT HU B
3afa4vy opMaTUPOBaHUA OaHHbIX, HX B 3afady UX NOAroTOBKW. [M03TOMY CyLlecTByloLWmMe Knacchl
HaM He NoJonayT.

[ns pelleHns 3TOM 3a4a4uM BOCNOJSIb3yeMca WabsioHOM NpoeKTUpoBaHna «CTpaTerns», KOTopbli
rnomoxkeT BblbpaTb noaxonswmin gopmaT. (Bonee noapobHo «CTpaTernto» Mbl pazbepém B pasaene o
MPUHLIMNE OTKPbLITOCTU 1 3aKPLITOCTU.)

Co3fafVM HOBbIV KNacC FormatSelector , KOTOPbIA ByaeT BbIGMpaTh TUM GOpMaTUPOBAHUS, B

3aBUCMOCTW OT HaCTpOeEK.

class FormatSelector {
private static formatters = {
[ReportTypes.Html]: HtmlFormatter,
[ReportTypes.Txt]: TxtFormatter,

static selectFor (reportType: ReportTypes) {
const FormatterFactory = FormatSelector.formatters[reportType]

return new FormatterFactory();

const dynamicFormatter = FormatSelector.selectFor (ReportTypes.Html)

dynamicFormatter.format (/*...*%/)

Taknm 06p330M SRP nomoraeT pa3nennTb OTBETCTBEHHOCTbL 3a pa3JIiyHbIe 3aJa4dyn Mexay
CYWHOCTAMU N caenaTb 3TO Tak, 4TOObI KaXkaas CYWHOCTb 3aHMMaNnacb oOHOW 3apayen.


https://refactoring.guru/ru/design-patterns/strategy

B peasibHOM XXU3HM

B peanbHOM xn3HM SRP Takxe Mo3BoNsSeT pelaTb 3agaym apeKkTmBHee. Hnxxe Mbl npuBenmn
HECKOJIbKO NMPUMEpPOB 13 NPOEKTOB, Haf KOTopbIMy paboTanu.

Banupauua dpopm
B Bebe ofHa M3 pacnpoCcTpaHéHHbIX 3a4a4 — Baangaumsa opmM.

YacTo pa3paboTynku BannampyoT AaHHble NPSMO B KOHTpPOJIiepax hopM. 3TO NPUBOAUT K TOMY, 4TO
KOZ KOHTPOJI/IEPOB CTAHOBUTCS YPE3MEPHO O6BEMHbBIM N HEYUTaEMbIM. Tak)Ke TaKon Noaxon rpo3nT
AybnnpoBaHueM KoAa, Korfa o4MHaKOBas Baangaumsa NCNosb3yeTcs B pa3HbiX PopMax.

Mo NpUHUMNY eANHCTBEHHOI OTBETCTBEHHOCTU CleayeT pas3aensiTh KO, KOTOPbI MEHSAETCS Mo
pasHbIM MpuyMHaM. B cnyyae ¢ Bannpaumnein popmbl eCTb ABE 30HbI OTBETCTBEHHOCTH.

MepBasi — npencTasfieHNe faHHbIX: BbIBOL NOJEN, 3HAYEHWA, Nporpecca 3anojHEHHOCTY (DOPMbI,
owmnbok n npoyee. Bropas — npeobpasoBaHue n obpaboTka AaHHbIX. Banngauna nonagaeT Bo
BTOpPYIO.

B naeane sannpauma He AOJ/KHA HUYEro 3HaTb O TOM, B KaKOM BuAe faHHble BbiBoAATCA. OHa
0oKHa paboTaTb TONBKO CO 3HAYEHUAMWN N MPUHMMATb Habopbl AaHHbIX B 06roBopéHHOM hopmaTe,
He NpuBsA3bIBasAChb K hopMe BOBCe.

MpumeHeHne SRP aons Banmpgaunm no3sonseT:

e YMeHbLNTb Ko 06paboTynkoB opM, BbILENNB BanAaLMIO B OTAENbHbLIA MOLYNb;

o [Oep>xaTb Ba/MAaLNI0 3HAYEHUI B OAHOM MecTe, cobpaB BCE, YTO K HEll OTHOCUTCSI B OAHOM
MoAyne;

« BaJINAMPOBATb He TOJIbKO (hOpPMbI, a Jitobble Habopbl f@aHHbIX, KOTOPbIE COOTBETCTBYIOT
obrosopéHHoMy chopmaTy BaangaTopa.

O6paboTka cokeT-coObLITUM

Ons paboTbl C AaHHBLIMK B peasibHOM BpeMeHun B Bebe YacTo ncnosb3yetcs socket.io.

Ecnu B cucTeMe ecTb KOMIMOHEHTLI, KOTOpble KakMM-To 06pa3oM paboTaloT C COKeT-CobbITUAMU, eCTb
cobnasH obpabaTbiBaTb 3TV COOLITUSA NPSIMO BHYTPU KOMMOHEHTA. Ha nepBbIil B3rs 3TO AaXKe He
NMPOTMBOPEYUT NPUHLMMY: BEAb COOLITUSA HEMNOCPEACTBEHHO CBA3aHbl C KOMMNOHEHTOM U 3a4a4el,
KOTOPYIO OH peLlaeT.

Ho cobbITVs B KOMNOHEHTE — 3TO He 0653aTefIbHO COKEeT-COObITUSA. Y KOMMOHEHTa Mo-XopoLleMy
DoKeH 6bITb MHTepdeNnc, KOTopbl Bbl ONMCbIBan CObbLITMS KOMMOHEHTA MU €ro NoBefeHune.
(MoapobHee 06 MHTepdencax Mbl MOroBOPUM B pazfesie 0 NPUHLIMNE pa3fesieHns nHTepdenca.)

Mo SRP HacTpoiky paboTbl MIMEHHO C COKETaMu CiefayeT BbIHECTW B OTAE/bHbIA MOAY/b, MPUYMHON
M3MeHeHns KoToporo byaeT ToNbKO HAaCTPOMKa N 3aBUCUMOCTb COKETOB.

HacTpoika 6ioa)xeTa Bo BTOpoin Bepcum TakenosaTo

TsakenioBaToO — 3TO NMPUJIOXKEHNE, KOTOPOE MOMOraeT 3KOHOMUTb. MoJib30BaTeNN yKa3biBaloT,
CKOJIbKO A€Her y HAX eCTb U Ha KaKoW CPOK OHMW XOTAT UX pacTAHyTb. [pnioXeHne paccinTbiBaeT
6l00KeT 1 CyMMYy Ha A€eHb.

B nepBoii Bepcuun 6100)KET U CyMMa Ha AeHb Obl/In YacTaAMM OAHON CYLHOCTN — BroaxkeTa. 910
CUJIbHO YCJIOXKHS0 Pacy€Thbl 1 yBeNnYmMBasio 06bEM 06paboTHMKOB NOJIb30BaTE/IbCKUX COOLITUN.


https://socket.io/
http://www.fuckgrechka.ru/tzlvt/

Mo NpuHUMNY € AMHCTBEHHOW OTBETCTBEHHOCTM paboTa C CyMMOW Ha AeHb U € obwmM 61oa)KeToM Ha
BEeCb NMepuog — pasHble 3ajayu. NpuynHa N3MeHeHNss CyMMbl Ha AeHb — BBOJA TPaThl; MPUYUHA
M3MeHeHus BloaxxeTa — N3MeHeHne HacTpoek boaxeTa.

B 06HOBNEHHOW Bepcumn 610aXKeT U CyMMa Ha AeHb CTasiv OTAE/IbHbIMU CYLLHOCTSIMU, KOTOpble
obLatoTca apyr ¢ Apyrom yepes coobLieHnss 1 KOMaHAbl.

2TO MO3BOINIO:

e YMEHbLUNTb KOJINYECTBO 3[XK-KEeNCOoB Npu pacHé€Tax CyMM;
o cAaenaTb obLieHne Mexay CcyLHocTaMM Bosiee Npo3payHbIM;
e pa3fennTb OTBETCTBEHHOCTb 3a 06paboTKy TpaT u HacTpoek.

LLIaGs10HbI NPOEKTUPOBAHUA U NPUEMBI pedaKTOPUHra

CobnofaTe NPUHLMN eAUHCTBEHHON OTBETCTBEHHOCTY MO3BOSAIOT HECKOJLKO LWabioHoB
NPOeKTUPOBaHMA N NPUEMOB pedaKTOPUHTa.

BoipeneHue kKnacca

BhifienieHune knacca — NpUémM pedakToprHra, Npy KOTOPOM 13 60JIbLLIOIO Kjlacca C MHOXKECTBOM

cnabo-cBA3aHHbIX NO CMbICNy rnosen n MeToA0B, BblAeNseTCa 0ANH NN HECKOJIbKO K1aCCOB.

CMbIcn npuéma B TOM, 4TOObl IBHO BbIAENNTbL Ha3HavYeHMe Kacca. aeanbHblli pesynbTaT —
MoOJIy4NTb KNacC, KOTOPbIA MOXXHO ONMCaTb O4HON hpa3on Ui fake O4HUM CJI0BOM.

B npumepe HMXXe 00 peakTopUHra Mbl UMeeM KnacC Person , KOTOprI7I COAEPXUT NNOrnNKy

npeobpaszoBaHnsa TenedoHHOro HoMmepa. MNMocne — 3Ta PYHKLUNOHAIbBHOCTb BbIHECEHA B KJacC
PhoneNumber .

// Io pebaxTopuHTa:

class Person {
name: string
phone: string

oficeCode: string

constructor (name: string, phone: string, oficeCode: string) {
this.name = name
this.phone = phone
this.oficeCode = oficeCode

phoneNumberOf () : string {
return "~ ${this.phone} no6. ${this.oficeCode}"

// Tocne:

interface IPhoneNumber {

phone: string


https://refactoring.guru/ru/extract-class

oficeCode: string

valueOf () : string

class PhoneNumber implements IPhoneNumber {
phone: string

oficeCode: string

constructor (phone: string, oficeCode: string) {
this.phone = phone
this.oficeCode = oficeCode

valueOf () : string {
return "~ ${this.phone} mo6. ${this.oficeCode}"

class Person {
name: string

phoneNumber: IPhoneNumber

constructor (name: string, phoneNumber: IPhoneNumber) {
this.name = name

this.phoneNumber = phoneNumber

phoneNumberOf () : string {

return this.phoneNumber.valueOf ()

Knacc Person Ternepb paboTaeT TOJIbKO C AaHHbLIMY MOJIb30BaTENA, @ 3aaada npeobpasosaHus

HOMepa OenernpyeTcs 3K3eMnsapy Kjacca PhoneNumber Y€pe3 3aBUCMMOCTb B KOHCTPYKTOpe.

dacapn

Pacag — wabsioH NPOEeKTUPOBaHUS, NPU KOTOPOM CJI0XKHas JIOFMKa CKpblBaeTCs 3a BbI30BOM 6osnee
npoctoro API.

®dacapn obecneynBaeT npocTtoe obLLEeHMEe CO CI0XKHOM HYaCTblo CUCTEMBI, 6ep$| OTBETCTBEHHOCTb 3a
HaCTpOVIKy 1 BbI30B Cneunpuyeckux MeTogoB KOHKPETHbIX 06bEeKTOB Ha cebs.

OAOUH N3 MMHYCOB (hacafa B TOM, YTO OH MOXET MpeBpaTUTLCS B HOXKECTBEHHbIN 06BHEKT.

B npvMepe HUXKE Mbl BBIHOCUM UHULIMAIN3ALIMNIO N HACTPOMKN KJTACCOB Square W Circle B acapg
ShapeFacade . [10C/ie 3TOr0 Mbl MOXXEM BbI3blBaTh METOMl .areaOf (hacafia U NoJsiyvyaTb MnJolagb

nobon purypel, KOTopas NOAroTOBJIeHa BHYTpyY hacana.

class Square extends Figure {

length: number


https://refactoring.guru/ru/design-patterns/facade
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82

constructor (length: number) {

this.length = length

areaOf () : number {

return this.length ** 2

class Circle extends Figure {

radius: number

constructor (radius: number) {

this.radius = radius

areaOf () : number {

return Math.PI * (this.radius ** 2)

// TpuMmeHeHue «dacama»:

class ShapeFacade {
square: Square

circle: Circle

constructor () {
this.square = new Square (42)

this.circle = new Circle(42)

areaOf (figure: string): number {
switch (figure) {
case 'square': return this.square.areaOf ()
case 'circle': return this.circle.areaOf ()

default: return 0

Mpokcu

Mpokcy — WwabsIoH NPOEKTUPOBaHUS, MPU KOTOPOM OBLLEHNE C KAKUM-TO 06 EKTOM KOHTPONpYyeT
npyroi 06bekT-3aMmecTmTeNb (NPokcK). OH NO3BOASET PacUNPATL PYHKLNOHANBHOCTb
CYLLECTBYIOLUNX KJTACCOB, HE MEHSS UX.

B npumepe Mbl NCNosb3yeM MPOKCU LoggedRequest , 4TObbI HE npuMewnBaTb JIornpoBaHmMe B Knacc,

KOTOpPbLIN peannsyeT 3anpockl K CepBepy RequestClient .


https://refactoring.guru/ru/design-patterns/proxy

class RequestClient {

async request (url: string): Promise<any> {
try {
const response = await fetch (url)

const data = await response.json/()
return data

}

catch (e) {

return null

class LoggedRequest {
loggee: RequestClient

constructor (loggee: RequestClient) {

this.loggee = loggee

async request (url: string): Promise<any> {
console.log (' Performed request to ${url}’)

return await this.loggee.request (url)

MaTepuansl K pasgeny

« BblaeneHue kaacca

« [NpuMep MCNosib30BaHUA BbiAeNeHUs Kaacca
. Qacan

« [pumMep ncnonbL3oBaHUa hacana

o Peanusauuna dracana Ha TypeScript

« BoXecTBeHHbI 06beKT

o [lpokcu
o [puMep MCcnoab3oBaHUA MPOKCHK

« Peanusauus npokcu Ha TypeScript

AHTMﬂa'I'I'eprI N 3anaxm
CyLLeCcTBYIOT 1 aHTUMATTEPHbI, KOTOPbIE UM CaMUn HapyLlaloT SRP, K yCNoXHAOT ciefoBaHue

npuHUMUNY.

Bo>XecTBeHHbIN 00 beKT

Bo)xecTBeHHbIN 06LEKT — 3TO CYWHOCTb, KOTOpPadA oTBe4aeT 3a CJINWLKOM MHOro.

Mpobnema Takmx 06LEKTOB B TOM, 4TO BHYTPU HUX CKanaMBaeTCs HeonpaBaaHHO 6onbLuoe
KOJINY4eCTBO AaHHbIX. CO BpEMEHEM MOXKET CJIYHUTLCS, YTO HUKaKoe AelcTBue Henb3sa byneTt coenaTb
6e3 yvyacTua 60)xecTBeHHOro obbekTa.


https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D1%87%D0%B0%D1%81%D1%82%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://refactoring.guru/ru/extract-class
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md#-facade
https://refactoring.guru/ru/design-patterns/facade
https://github.com/torokmark/design_patterns_in_typescript/blob/master/facade/facade.ts
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md#-proxy
https://refactoring.guru/ru/design-patterns/proxy
https://github.com/torokmark/design_patterns_in_typescript/blob/master/proxy/proxy.ts
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82

DT0 3aTpyAHSET peakTOPUHI, TECTUPOBAHUE 1 BHECEHUNE N30/IMPOBAHHbIX N3MEHEHU B KOL.

CMHINTOH

CWHIITOH — 3TO NaTTEPH, NPY KOTOPOM B MPUIOXKEHNIN CYLLECTBYET TOJIbKO OAUH 3K3eMMNAsp
Kakoro-To knacca. CyLLecTBYOLWNA CUHINTOH FrapaHTUPYeT, YTO BCE HOBblE CO3AaHHble 06bEKTbI
6yayT CCblNaTbCs Ha Hero.

C To4YKM 3peHunsa SRP 3To cMelleHne 0TBETCTBEHHOCTEN. [OTOMY YTO CUHIITOH HE TOJIbKO BbIMOJIHAET
CBOI OCHOBHY0 (DYHKLIMIO, HO eLLé 1 MPOBEPSET, He CYLLECTBYET JIN y>Ke CO3[aHHbIX 3K3eMMJISIpOB.

Mpobnem y 3Toro NnaTrepHa HECKOJIbKO:

« OH rnobaneH — Korga HapyLlaeTCs UHKaNCYALNS COCTOSHWSA, NMOBbILLIAETCS BEPOSTHOCTb
HenpeackasyeMbIX HEXeslaTesbHbIX U3MEHEHN;

e U3JNIMLUHE UMMNJINLMNTEH — TPYJAHO 3apaHee NMoHATh, Kak ceba noBeféT 0O6beKT B KaKON-TO
cuTyauuu;

e TPYAHO TecTupyeTcs — rnobanbHbil 06BbEKT XpaHMUT 60JbLLIOE KOJIMYECTBO AAaHHbIX N MOXXET
HaxXxoAUTbCS B HOJIbLIOM KOIMYECTBE Pa3/INYHbLIX COCTOSHUIA, U3-3a YEro MoAayJbHble TECTbI
MOryT MOKa3biBaTb HeMNpeAckasyemble pe3yJsibTaThl.

CMeLueHUe apXUTEKTYPHbIX CJIOEB

NaTtTepH Model-View-Controller, MVC noapa3ymMeBaeT TpU CyLLHOCTU: MOAeNb, NpeACcTaB/ieHne "
KOHTpoJiep. Mofenb 0TBeYaeT 3@ XpaHeHWe AaHHbIX; NpeAcTaB/ieHne — 3a ux oTobpaxkeHue;
KOHTposnep — 3a npeobpa3oBaHue n 06paboTky.

CmMmelleHune cnoés — 37O HenpaBuabHOE pacnpenesieHne nanm pa3smMmasbiBaHne OTBETCTBEHHOCTEMN
Mexnay cnoamu. OHO MoXeT npunBOoONTL:

¢ K pa3pacCTaHWo KOHTPOJ1eEpa, YTO AeJlaeT ero Koa TpyaHbIM A4 NMOHUMaHUA;
e MOABNEHUIO IOTNKWN BHYTPW MOOEeNIN, 4TO 3aTpyAHAET nepencnosib3oBaHne Mmoaesn.

MaTepuansbl K paspeny

« 3 cnocoba HapywunTb SRP
« BO)XeCTBEHHbIN 06bEKT

« God object. AHann3 CJI0XKHbIX MPOEKTOB
e CUHIATOH

o MatTepH MVC
. Why to avoid fat controllers

OrpaHuquuﬂ M NnoaBOAOHbIe KAMHM
Y Ka)kAoro npuvHUMNa ecTb orpaHuyeHns n obnacte npumeHeHus. Ons SRP xapakTepHbl clegytouime

OorpaHn4YeHna n noasoaHble KaMHW.

Cnenoe cnepoBaHue onacHo

Cnenoe cfiefoBaHne NpUHUMNY (HanpuMep, NpexxaeBpeMeHHas onTUMU3aLns) MOXKET C034aTb
NMWHKe abCcTpakuum 1 caenaTb NporpaMMy YpesMepHo CNoXXHoi. Mcnonb3oBaTk SRP cTouT Toraa,
KOra BHOCUTb M3MEHEHMS B KJlacC, HapyLUaloLWmii ero, CTaHOBUTCS LOPOToO.

TPYAHOCTb HAa4aJIbHOrO NPOEKTUPOBaHUA


https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%B8%D0%BD%D0%BE%D1%87%D0%BA%D0%B0_(%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/Model-View-Controller
https://gunnarpeipman.com/aspnet/why-to-avoid-fat-controllers/
https://habr.com/ru/post/330142/
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82
https://habr.com/ru/post/147834/
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%B8%D0%BD%D0%BE%D1%87%D0%BA%D0%B0_(%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/Model-View-Controller
https://gunnarpeipman.com/aspnet/why-to-avoid-fat-controllers/

BbleSIMTb 30Hbl OTBETCTBEHHOCTU CYLLLHOCTEN NPy NepBMYHOM NMPOEKTUPOBaHMM MHOrAa 6biBaeT
TpyZAHo. B3anmMonencTeme cyuiHocTen MoXXeT BbiTb HEOYEBUAHBLIM, 13-3a Yero NPoeKTMPOBLLNKAM
MOXET 6bITb TPYAHO ONPenenTbLCA C METOAAMM KACcCOB. B 3TOM ciyyae MOryT MOMOYb
NPOTOTUNNPOBAHNE U AMArpaMMHOE MOLENNPOBaHME:

« Unified Modeling Language, UML;

. Data flow diagram, DFD;

« Entity relationship diagram, ERD;

« MeTognonoruna mogenvposaHus IDEF.

Pa3spaboTka yepe3 TeCTupoBaHMe — He NaHaues, a UHCTPYMEHT

CymTaeTcs, 4To pa3paboTka 4yepe3 TecTmpoBaHue (Test driven development, TDD) MoOXxeT MOMO4b
BbIAENNTb B KJaccax HeobxoanMble MeToAbl, HO 3TO TOXe rnoMoraeT He Bcerga. TDD onpenenéHHo
rMoKa3sbIBaeT, KakuM byneT BuaeTb Hawe APl nonb3oBaTesb, HO OH He BCerga noMoraeT BblAenTb
30Hbl OTBETCTBEHHOCTU MOAYJIEN.

MaTepuansl K pasgeny

o YHUMDULIMPOBAHHLIN S3blK MOAenMpoBaHus, UML
o JlmarpamMmbl NOTOKOB AaHHbIX, DFD

« Entity-relationship monensb

« MeTononorusa moaenanpoBaHusa, IDEF
. Pa3paboTka Yyepe3 TecTtupoBaHue, TDD

o TDD Ha npumepe


https://ru.wikipedia.org/wiki/UML
https://ru.wikipedia.org/wiki/DFD
https://ru.wikipedia.org/wiki/ER-%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/IDEF
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D1%87%D0%B5%D1%80%D0%B5%D0%B7_%D1%82%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://bespoyasov.ru/ttt-tdd/

OCP

BBeneHue

I'IpoeKTleyﬂ CncTtemy, Mbl 3aHMMaeMCcda MoaoennmpoBaHneM, a 3HA4YUT pellaeM NHXXEHEPHYIO 3adady.
Mbl CTpOUM rmnoTesy O TOM, KaKOBbl OTHOLLEHUA MeX Ay CYLHOCTAMN B 3TON cucTeme.

OnHako busHec-TpeboBaHUA He BeYHbl, OHU MOTYT (1M ByayT) MeHSATbLCA. XOpOLLO CMNPOEKTUPOBaHHas
cucTeMa cnocobHa NepexxnTb 3TN U3MEHEHUS, 0TpasnTb ux B cebe n NpoooIXNTb
PYHKLNOHNPOBATD.

OCHOBHas NpuyMHa, No KOTOPOW BHOCUTb U3MeHeHUs BbiBaeT TPyAHO WU AOPOro — Koraa
HeboNbLIOe N3MEHEHME B OAHON YaCTU CUCTEMbI Bbi3bIBAET JIABUHY U3MEHEHUI B APYrMX YaCTsX.
Fpy60 1 yTpupoBaHoO: ec/n B NporpamMme Ans U3MEeHEeHUs LBeTa KHOMKW Hago nonpasuTb 15
MoAynei, Takas CMCTEMa CNPOEKTMPOBaHa Moxo.

n PUHUMN OTKPbITOCTU-3aKPbITOCTHU

NpUHLMO OTKPLITOCTU-3aKpbITOCTY (Open-Closed Principle, OCP) noMoraeT UCKI04YUTb TaKyto
npobaemy. CornacHo emy MoAyn AOJKHbI 6bITb OTKPbIThI A8 PacLUMPEHUs, HO 3aKpbIThl 415

N3MeHeHn4.

MpoCcTbIMK CIOBAMU — MOAYJ/IM HAZl0 MPOEKTUPOBATb Tak, 4TO6bl UX TpeboBasloCb MEHSATL Kak MOXHO
pexke, a pacnpaTb YHKLMOHANBHOCTb MOXHO 6b1JI0 C MOMOLLBIO CO34aHUS HOBbIX CYLLLHOCTEN 1
KOMMO3WLNN NX CO CTapbIMU.

OCHOBHa#s uenb NpuUHUMNA — NOMOoYb pa3paboTaTb MPOEKT, YCTONYMBLIA K MU3MEHEHMWSAM, CPOK XXU3HU
KOTOPbIX MPEBbILLAET CPOK CYLLECTBOBAHWSA NEPBO BEPCUMN NMPOEKTA.

Mopaynu, koTopble yaosnetsopsioT OCP:

e OTKPbITbI AJ15 PACLUMPEHUA — NX (DYHKLNOHANBHOCTb MOXKET ObITb AOMOJIHEHA C MOMOLLbIO
ApYrux Mmoaysnei, ecnm usMeHaTca TpeboBaHus;

o 3aKPbITbl 4151 UBMEHEHUST — pacLUMpeHne PYHKUMOHANbLHOCTU MOAY NS HE [OJIKHO
NPMBOAUTL K U3MEHEHUSIM B MOAYSIX, KOTOPbIE €r0 UCMOJIb3YIOT.

KoHe4Ho, Bcerga ecTb MU3MeHeHUsl, KOTOPbl€ HEBO3MO)KHO BHECTU, HE N3MEHUB KO KaKoro-To
MOAYJiA — HUKaKas CUCTEMA He MOXeT BbITb 3akpbiTa Ha 100%. Mo3ToMy Npu NPOEKTUPOBAHUN
Ba)KeH cTpaTernyeckunin noaxoa. Heobxoammo onpenennTb, 0T KaKUX UMEHHO U3MEHEHUN N KaKune
VMEHHO MOAYJ/IN Bbl XOTUTE 3aKPbITb. DTO peLUeHNEe CieflyeT NPUHUMATb ONMPasiCb Ha OMbIT, @ TaKXe
3HaHWA NpeaMeTHO 061acTy 1 NoJib30BaTeNen CUCTEMBI.

HapylweHune npuHUMna OTKPbITOCTU-3aKPbITOCTU NMPUBOAUT K CUTYALNAM, KOrga N3MeHeHne B 04HOM

MoAyJsie BblHY)XAaeT MeHATb Apyrue, cBA3aHHble C HAM. 9TO B CBOIO 04Yepeib HapyLllaeT APUHLIXG
eANHOWN OTBETCTBEHHOCTU, SRP, NOTOMY 4TO BE€Cb KO, KOTOPbI MEHSAETCSA N0 KaKoN-TO O4HOMN
npuyunHe, gosxkeH 6biTb cobpaH B 0AHOM Moayne. (PasHble MOAYM — pa3Hble NPUYUHbI ANA

N3MEHEHNS.)

Ha npumepe

Ha cxeme HMxe 06bekT Client HeMOCPEeACTBEHHO CBsi3aH C 06beKTOM Server . ECv Ham BApyr
noHagobuTtcs, 4Tobbl Client Mor paboTaTb C pasHbIMU 0ObEKTaMK Server , HaM NPUOETCA

NMOMEHATb ero Koa.


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%BE%D1%82%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D1%81%D1%82%D0%B8/%D0%B7%D0%B0%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D1%81%D1%82%D0%B8

Y106kl pewnTb 3Ty Nnpobnemy, HeobxoaMMO CBSA3bIBaTb 06BEKTLI HE HAaNPsAMYLO, a Yepe3 abcTpakunu.
Ecnu Bce 06beKTbl Server peann3yloT MHTEpP(MENC Abstract Server , TO HaM y)Xe He NpuAéTtca

MeHATb Ko obbekTa Client [A15 3aMeHbl OQ4HOr0 06beKTa Server Ha APYrom.

B Kope

Ecnv nonpo6oBaTh BbIpa3nTb 3TOT NMPUHLMUM B KOLE, TO CaMblM NPOCTbIM NpuMepoM ByfeT 3amMeHa
MHO>XECTBEHHbIX MPOBEPOK Ha MPUHAAJNIEXHOCTb K TUMY Ha abcTpakuuio.

Hanpumep, Mbl NnuLem cepBuC paccbiiky coobuweHnii. OH NpUHMMaeT TEeKCT, KOTOPbIA Haf0 BbICNATh,
1 cepBucC cTopoHHero APl onsa otnpaskyn CMC, nywen nam afeKTPOHHbIX nuceMm. Mnoxo
CNPOEKTUPOBAHHbLIN CePBUC MOr Obl BbIFNAAETh TakK:

class SmsSender {

sendSms (message: MessageText) { /* ... */ }

class PushSender {

sendPush (message: MessageText) { /* ... */ }

class EmailSender {

sendEmail (message: MessageText) { /* ... */ }

class Notifier {

constructor (private api: SmsSender | PushSender | EmailSender) {}

notify(): void {

const message = 'Some user notification';

if (this.api instanceof SmsSender) ({
this.api.sendSms (message)

} else if (this.api instanceof PushSender) ({
this.api.sendPush (message)

} else if (this.api instanceof EmailSender) ({

this.api.sendEmail (message)

Mpobnema 3TOr0 KOA4A B TOM, YTO Npu gobaBsieHM HOBOIO TMNa CTOPOHHero APl — ronybuHom noyTsl
— HaM NpUAETCS MEHATb Y)Ke CyLLeCTBYOLMIA KOA,.

// ...lpenboyume KJACCH.
// IoBaBumny HOBEII TUI CTOPOHHero API:

class DoveSender {

sendDove (message: MessageText) { /* ... */ }



class Notifier {

constructor (private api: SmsSender | PushSender | EmailSender | DoveSender) {}

notify(): void {

const message = 'Some user notification';

if (this.api instanceof SmsSender) {
this.api.sendSms (message)
} else if (this.api instanceof PushSender) ({
this.api.sendPush (message)
} else if (this.api instanceof EmailSender) ({
this.api.sendEmail (message)
} else if (this.api instanceof DoveSender) { // TocnenHue 3 CTPOYUKM —
this.api.sendDove (message) // ...3TO HOBEIM KO,

} // ...KOTOPEHIf MNPUIJIOCE NOBABUTE .

BmMecToO 3TOro

OCP e npepgnaraeT He NPoBepsiTb KOHKPETHbIE TUMbI, @ UCMOJIb30BaTb abCTpaKLuio, KoTopas
MO3BOJINT HE MEHSTb KOA KJlacca Notifier . [I7151 3TOro Mbl CO34aAMM UHTEP(ENC Sender , KOTOPbIA

OynyT peanun3oBbiBaTb KNacCbl SmsSender , PushSender W EmailSender :

// Vurepbdeiric OymeT abcTpakumer, KOTOpas ONMCHBAET KOHTPAKT,

// TO KOTOPOMY IOJIXHEI paboTaTh KJACCH, PeaNuM3yolnii 3TOT MHTepdeiic:

interface Sender {

sendMessage (message: MessageText): void

class SmsSender implements Sender {
sendMessage (message: MessageText) {

/* To, uTO paHblle OBJIO BHYTpM MeToma sendSms . */

class PushSender implements Sender {
sendMessage (message: MessageText) {

/* To, 4uTO paHblle OBUIO BHyTpuM MeToma  sendPush’ . */

class EmailSender implements Sender ({
sendMessage (message: MessageText) {

/* To, 4uTO paHblle OEUIO BHYyTpuM MeToma ~sendEmail’. */



Torpa Kfaccy Notifier MepecTaHeT HblTb HYXHO NPOBEPSATb KOHKPETHLIN TUM, U OH CMOXXET

MONOXKUTbCA Ha KOHTPAaKT, OMNMCaHHbIN B VIHTepq36I7IC€:

class Notifier {

constructor (private api: Sender) {}

notify(): void {
const message = 'Some user notification';

this.api.sendMessage (message) ;

B pesynbTaTe

Tenepb npu gobassiieHu roNnybNHOM NOYTLI, HAM y)Xe He noTpebyeTcss MeHSATL KO Kiacca Notifier ,

3aBUCALLEro OT MHTepdenca Sender :

class DoveSender implements Sender {
sendMessage (message: MessageText) {

/* To, 4uTO paHblie OBUIO BHyTpuM MeToma ~sendDove . */

// Kom wjacca " Notifier' ocranercs TeMm xe.

Takum obpa3om, BBOAA afeKBaTHYI abCTpakLMIO Mbl «pacuennseM» Moayau. Mel AesinM 30HbI
OTBETCTBEHHOCTUN MeXAY Pa3HbIMU HYaCTAMU MPUJIOXKEHNS N YMEHbLUAEM KOJIMYECTBO KoAa, KOTOPbIiA
HY>XHO N3MeHATb Npu f06aBNeHNN HOBOW (hYHKLMOHANLHOCTH.

KopoTko

MprHUMN OTKPbITOCTU-3aKPbITOCTA:

« 3acTaBsiseT NPOEKTMPOBaTb MOAYN TakK, YTOObI OHW Aenanun TONbKO OAHY Bellb U Aenanu eé
XOpOLLO;

. nobyxxaaeT CBA3bIBaTb CyLLHOCTY Yepe3 abcTpakumm (a He peanunsaumnio) Tam, rae MoryT
noMeHaTbCA BusHec-TpeboBaHuS;

« obpallaeT BHUMaHME NPOEKTUPOBLLNKOB Ha MecTa CTbiKa U B3aMMOLENCTBME CYLLHOCTEN;

« MO3BOJISET COKPATUTb KOJIMYECTBO KOAA, KOTOPbI HEOBXOANMO MEHATHL MPU N3MEHEHWUN
6nsHec-TpeboBaHu;

o [eNlaeT BHeCeHne n3MmeHeHunin 6e3onacHbIM U OTHOCUTENbHO AELUEBbIM.

MaTepuansbl K pasgeny

o [pUHLNO OTKPBLITOCTU-3aKPLITOCTH

« Open-closed principle, Duke computer science
« Clarifying_my use of the open/closed principle, Eric Elliott

« Hay4Hbih meTon
o OCHOBbI TeopuK peLleHnsa nlobpeTaTenbCKMxX 3aaay



https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%BE%D1%82%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D1%81%D1%82%D0%B8/%D0%B7%D0%B0%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D1%81%D1%82%D0%B8
https://www2.cs.duke.edu/courses/fall07/cps108/papers/ocp.pdf
https://medium.com/@_ericelliott/clarifying-my-use-of-the-open-closed-principle-de54f77342c3
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4
https://ru.wikibooks.org/wiki/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B_%D0%A2%D0%A0%D0%98%D0%97

B npeasnbHOM Mupe

B ngeanbHoOM Mupe npm naMeHeHUn 6M3HeC-Tpe6OBaHMm Kon Monyneﬂ MEHATb HE NPUXoauUTCA, a AnAa
peannsaynn HOBbIX TpeﬁOBaHVII;I 0O0CTAaTOYHO N06aBUTb HOBYIO CYLWHOCTb.

HapyweHnue OCP n KOHKpeTUkKa

Kntod kK noHMMaHunio OCP — npumeHeHne abCcTpakumi B MeCTax CTbika Moy /1ev. PaccMoTpuMm
npumep: TpebyeTca HanmcaTb NporpaMMy, Kotopas byneT cymTaTb nuaowanun puryp Ha sKpaHe.

[lonycTuMm, y Hac ecTb KJIacC NpsIMOYrofibHUKa Rectangle :

class Rectangle {
width: number

height: number

constructor (width: number, height: number) {
this.width = width
this.height = height

Cnenysa SRP noncyéT nnowanm scex uryp Mbl BbIHECEM B OTAE/IbHbIN KJlAaCC AreaCalculator .

BHavane HanuweMm ero, He cnenya npuHUMNny OTKPbITOCTU-3aKPbITOCTW!

class AreaCalculator {

shapes: Rectangle[]

constructor (shapes: Rectangle[]) {
this.shapes = shapes
}
totalAreaOf () : number {
return this.shapes.reduce ((tally: number, shape: Rectangle) => {

return tally += (shape.width * shape.height)

Mpo6nema B TOM, 4TO ecnv NpUAETCS f06aBUTL HOBYIO PUTypyY, HAaNpPUMep, KPyr, To ANS NpaBuSIbHOM
paboTbl, Heo6xoaMMo ByaeT U3MEHUTL U KO KNacCca AreaCalculator .

class Circle {

radius: number

constructor (radius: number) {

this.radius = radius



class AreaCalculator {

// 1. NpuUXOOUTCS MEHSATb TUII:

shapes: [Rectangle|Circle]
constructor (shapes: [Rectangle|circle]) {
this.shapes = shapes
}
totalAreaOf () : number {
return this.shapes.reduce((tally: number, shape: Rectangle \ Circle) => {

// 2. TNpUXOOUTCS NPOBEPSATH, KAaKOM TN,
// 4TOOH NPMMEHMUTBL NPaBUJIbHBI PaCU&r:
if (shape instanceof Rectangle) {

return tally += (shape.width * shape.height)
}
else if (shape instanceof Circle) {

return tally += (shape.radius ** 2 * Math.PI)
}

else return tally

N nopobHble namMmeHeHUs NpuAETCS NPOBOAUTL AN Ka>XA0W HOBOM Urypbl.

OcHOBHOM NHONKaTOop np06HEMbIC MPUHUMNNOM OTKPbLITOCTUN-3aKPbITOCTUN — MNMOABJIEHNE NMPOBEPKU Ha
instanceof . EC/in BHYTpU Koga Moayna NpoBepaeTcs peannsaumns, 3Ha4YmT MOﬂyﬂb)KéCTKO

NpuBsA3aH K ApPyromy, n nsmMeHeHuns B TpeboBaHMAX 3aCTaBAT MEHATb KOA 3TOr0 MOAy /s,

MpuMmeHeHune OCP u abcTpakuumu

YT106bI NCNPaBUTbL CUTYaLINIO, CBSXKEM MOAYM Yepe3 abcTpakumio. Co3ganmm nHtepdenc
AreaCalculatable , KOTOpPbIA ByneT onucbiBaTb NoBeaeHMe Nobo purypsl B cMcTeme, niowaib

KOT0p0|7| MO>XXHO MOCHNTaTh.

interface AreaCalculatable {

areaOf () : number

3TO0 NO CYyTW OrpaHn4yeHmne Ha NnoBefeHne CyLLIHOCTEN BHYTPU CUCTEMbI — FUMOTE3a TOro, Kak OHU
Apyr C ApyromM B3anMoAencTByoT. B Lenom noam naoxo ymeoT NPOrHO3MpoBaTh N NMpeAcKa3biBaThb.
N XOTSA ONbITHbLIN NPOEKTUPOBLLMK, MMes OCTAaTOYHO 3HAHWUI O MPOEKTUPYEMON CUCTEME, MOXET
caenaTb xopowlee npeanosioxeHne, OCP BCE e npeanaraet MeToaunky Just-in-time design. OHa
npeanosiaraeT BHeCEHNE U3MEHEHWUI U fo0BaBEHNE CYLLLHOCTEN No Mepe HeobXoANMMOCTU, HO He

paHblLe.

BepHémcsa k npuMepy. Cenyac Knaccbl huryp nog4YnHAOTCA HOBOMY OrpaHUYEHMIO U pPeasin3yoT
MHTepdenc AreaCalculatable :

// 1. YkasmBaeM, 4YTO KJIaCC peanmsayeT MHTepodeiic,

// BTO 3amacT OT'paHMUYEeHMEe Ha MeTOOel Kjlacca:


https://agiledesign.org/2015/01/18/jit-just-in-time-and-software-development/

class Rectangle implements AreaCalculatable {
width: number

height: number

constructor (width: number, height: number) {
this.width = width
this.height = height

// 2. Bes 3TOro MeToIa KJIacC CUMTaeTCd He TOTOBHM,

// OH Xe MNO3BOoJMT abcTparmMpoBaTbCH OT peanm3aluuy KOHKPETHOM (QUIYPH :

areaOf () : number {

return this.width * this.height

// Te xe M3MeHeHMS MNPOBOAMM IJiS KpyTra:

class Circle implements AreaCalculatable {

radius: number

constructor (radius: number) {

this.radius = radius

areaOf () : number {

return Math.PI * (this.radius ** 2)

Tenepb, KOraa y KJ1IacCoB eCTb OrPaHNYEeHNs 1 MPaBua, Mbl MOXEM NPUMEHUTb abCcTpakLnio, YTOGbI
NpuBSA3aTbh UX K AreaCalculator :

class AreaCalculator {
// 1. Temepb Tun abCTPaKTHEIA,
// MEI MOXEM YyKas3HBaThb KakKue YTOOHO GUI'YypPH
// opM yCJOBMM, UTO OHU peanmaybT  AreaCalculatable’:

shapes: AreaCalculatablel[]

constructor (shapes: AreaCalculatable[]) {
this.shapes = shapes
}
totalAreaOf () : number {
return this.shapes.reduce((tally: number, shape: AreaCalculatable) => {

// 2. Hukakmux NPOBEPOK Ha KJIACCH, TOJIBKO BEBOB areaOf’ .
// Ecay maxe Mu noBGaBUM TPeyTOJIbHUK,
// HaM He NPUOETCS MEHSATH KOI KaJIbKYJSATOopa:

return tally += shape.areaOf ()



MaTepuansbl K paspeny

« Open-closed principle, Duke CS, PDF

« A simple example of the Open/Closed Principle
« Understanding SOLID: Open Closed Principle

« The OCP and what hides behind it

« Just-in-time design

B peasibHOM XXU3HM

MPUHLMN OTKPLITOCTM-3aKPbITOCTU NO6Y>XXAAEeT UCCNeL0BaTh OTHOLLEHUSI MEXAY CYLLHOCTSAMU A0
TOro, Kak Bbl HAYHETE NMUCaTb KOA. DTO MOMOraeT BbiSIBNIATL OLUMOKYM MPOEKTMPOBAHNS HA PAaHHUX
3Tanax.

Kpome 3Toro OCP nomoraeT oTBA3aTb MOAYN APYTr OT Apyra. 3TO MUHUMN3NPYET KOIM4eCTBO
MoAyJien, KOTopble Hafo 06HOBUTL, NPY U3MeHeHUn TpeboBaHUA.

NHbekuus 3aBUCMMOCTEN U TeCTupoBaHue

Mpn TecTupoBaHUN MoAyein, KOTOpble 3aBUCAT OT APYrMx Moaynen, pa3paboTymkm MoryT
CTOJIKHYTbCA C Npobnemon, Korga HeobxoAnMMO Co3aaThb IKIEMMIAPbLI KaXKA0W N3 3aBUCMMOCTEN.

Ecnv Mmoaynb 3aBUCUT OT KOHKPETHOW peanun3aunmn apyroro, paspabotynkam npuaércs UMMTUPOBaTb
KOHKPETHYIO peasinzaumio 3aBMCUMOCTU. [lonyCTUM, eCTb KJ1acC, KOTOPbIA paboTaeT ¢ XpaHUImLeMm:

class StorageService {
get (key: string): any {
return JSON.parse (localStorage.getItem(key))

YT106bI NpOTECTMPOBATL METOL get , HEOBXOAUMO CO34aTb rnobanbHbIN MOK-06bEKT
localStorage . Takve 06BbEKTbI U MEePeEMeHHble NPU TECTUPOBAHUN MOTYT NPUBECTU K
HenpaswJibHOW paboTe cocefHNX TecToB. (Hanpumep, ecam KTo-To 3abbin cbpocuTb localStorage

rnocJsie UCNoJib30BaHUs.)

Ecnun »xe Mbl MpMBAXEM 3aBUCUMOCTb HE Yepe3 KOHKPEeTHbIN 06BbeKT, a Yyepes nHtepdenc, To
MoJly4”M BO3MOXXHOCTb MOAMEHATb 3aBUCUMOCTM Ha NIeTy. DTOT NaTTepH Ha3blBaeTCa MHbeKUNA
3aBucumocTen (Dependency injection, DI).

interface Storage {

getItem(key: string): any

interface StorageDependencies {

storage: Storage


https://www2.cs.duke.edu/courses/fall07/cps108/papers/ocp.pdf
http://joelabrahamsson.com/a-simple-example-of-the-openclosed-principle/
https://codeburst.io/understanding-solid-principles-open-closed-principle-e2b588b6491f
https://hackernoon.com/the-open-closed-principle-c3dc45419784
https://agiledesign.org/2015/01/18/jit-just-in-time-and-software-development/
https://ru.wikipedia.org/wiki/Mock-%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%92%D0%BD%D0%B5%D0%B4%D1%80%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D0%B8

class StorageService {

storage: Storage

// YxaseBaeM, kakue SBaBUCUMOCTM CJEIyeT MCIOJb30BAaTh.
// JSON TOXe MOXHO BHEIPUTL [NOHOOHEIM OOpasoM,

// HO Oys NpOCTOTH npuMmepa ©GepéM B pacuéTr Tosbko ~localStorage’ :

constructor ({ storage = localStorage }: StorageDependencies) {

this.storage = storage

get (key: string): any {
// Vcnosb3yeM 3aBUCUMOCTL uepes uHTepderc:

return JSON.parse (this.storage.getItem(key))

Tenepb Npy TECTUPOBAHNM Mbl MOXXEM YKa3aTbh MOK-00bEKT ANl Storage JIOKasIbHO. Mpu 3TOM HaMm
He noTpebyeTcs aMyMpoBaTb paboTy 06bekTa localStorage MOJHOCTbIO. HaM A0OCTaTOYHO

onncaTb MeToA, getItem , paboTy KOTOPOro Mbl M NpoBepuM. Hanpumep, ncnonb3ys Jest:

describe ('when called with a specific key', () => {
it ('should return the specified value', () => {
const mock: Storage = {

getItem: (key: string) => '42"'

const service = new StorageService ({storage: mock})
expect (service.get ('test key')) .toEqual (42)
})
})

Ecnn Ham Ba>KHO NMpoBepUTb, BbI3BaJICA NN I'IpaBVIJ'IbeIVI MeTon Yy 3aBucumocTu, DI cHoBa caenaeTt
peweHne 3aaa4du npotue:

describe ('when called with a specific key', () => {
it ('should call a specified method of the dependency object', () => {
const mock: Storage = {

getItem: jest.fn()

const service = new StorageService ({storage: mock})

service.get ('test key')

expect (mock.getItem) .toHaveBeenCalled ()
1)


https://jestjs.io/

Takon noaxopn ynobeH npu paspaboTke Yyepes TectuposaHue (TDD). OH no3sonseT npogymaTh API

MoAyJia 3apaHee 1 NpoAyMaTh OpraHu3auuio 3aBUCMMOCTen Moay e Apyr oT Apyra.

NHbeKuunsa 3aBUCMMOCTEN U pacluMpeHne PYyHKLUOHANIbHOCTHU

Tenepb npeacTtaBnM, 4TO B MPUNOXKEHUN MOABNAIOTCA ABa MeCTa, rae NCnosib3yrTCA pa3Hble
XpaHunauuia: localStorage B OOHOM U verySophisticatedStorage B APYrom.

Ecnv Haw Knacc 3aBucen HanpsiMyto OT localStorage , Y Hac npobaemsbl. Mpu fobaBneHUn HOBOro
XpaHuuwa, HaMm NpuaéTCcs NPoBepPsAThb, C KAaKUM U3 XpaHUAULL Mbl UMeeM Aeno. A ecnu API
XPaHWANLL, CUNBHO OT/INYAETCA, TO KOO MeToAa get CUJIbHO pa3pacTEéTcs n3-3a NPOBEPOK 1

ananTtepos.

class StorageService {

storageType: string

constructor (storageType: string) {

this.storageType = storageType

get (key: string): any {
if (this.storageType === 'verySophisticatedStorage') {
return verySophisticatedStorage.getByKey (key)

return JSON.parse (localStorage.getItem(key))

C Opyroi CTOpPOHbI, €C/IN Mbl 3aBUCUM OT UHTepdenca, TO MeTOA get W KOHCTPYKTOP Kiacca
StorageService He M3MeHATCA. Pa3Hoe APl xpaHuauLy mMbl npuBeféM K OAHOMY BUAY Yepe3

aganTepsbl (OTAesbHble HOBbIE CYLLHOCTW), KOTopble ByAyT peann30BbiBaTb MHTEPMENC Storage .

interface Storage {

getItem(key: string): any

// HoBaenseM apmanTep njsa verySophisticatedStorage';
// oH BymeT peanM30BHBATH MHTepbelic " Storage’,

// mos®TOMy ero MOXHO OyIOeT IepenaTh KaK BaBUCUMOCTL IJjs — StorageService':
class SophisticatedStorageAdapter implements Storage {

getItem(key: string): any {
return verySophisticatedStorage.getByKey (key)

// To xe mms "~ localStorage’ :

class LocalStorageAdapter implements Storage {

getItem(key: string): any {


https://bespoyasov.ru/ttt-tdd/
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B0%D0%BF%D1%82%D0%B5%D1%80_(%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)

return JSON.parse (localStorage.getItem(key))

// Kom wjacca " StorageService' He MeHsgeTcs!

class StorageService {

storage: Storage

constructor ({ storage = localStorage }: StorageDependencies) {

this.storage = storage

get (key: string): any {
// Bcs peanmsauus METONOB OOOMX XPaHMUIMI, CKPEITA 3a amalTepaMm:

return this.storage.getItem(key)

// PaBoTaeT kak CO CTapBM XPaHMUIIMIIEM :

const storageServiceWithLocalStorage = new StorageService ({
storage: new LocalStorageAdapter ()

})
// ...Tak M C HOBEIM:

const storageServiceWithSophisticatedStorage = new StorageService ({
storage: new SophisticatedStorageAdapter ()
})

Takum 06pa3oM HoBble BM3HeC-TpeboBaHNA HE 3aTPOHYT KO, y>XKe CO34aHHOIro Mooy s
StorageService , a OyAyT BHeLPEHbI Yepes3 CO3[aHNEe HOBbIX CYLLHOCTEN.

MaTepuansl K pasgeny

o« NHBbeKLUs 3aBUCUMOCTEN
« Mok-06beKkT
. Pa3paboTka Yepe3 TecTupoBaHune

. Apantep, WwWabnoH
. Jest

LLIaGs1oHbI NPOEKTUPOBAHUA U NPUEMDbI pehaKTOpUHra

CoﬁﬂwﬂaTb MPUHUWN OTKPbITOCTU-3aKPbITOCTU rnMoMoratT HEeCKOJIbKO LIabnoHOoB NMPOEKTUPOBaHUA U
NprMEéMoB pedaKTopUHra.

A6cTpakTHasa ¢pabpuka

dabpurika — 3TO CYLWHOCTb, KOTOpPas CO3A4aéT Apyrve CyLHOCTM No 3aflaHHbIM NpaBuiam, Hanpumep,
CO3[4aET 3K3eMNISAPbl KNAacCoB NN 06 bEKTHI.
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https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B0%D0%BF%D1%82%D0%B5%D1%80_(%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://jestjs.io/
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AbcTpakTHasa thabpuka — 370 habpurka, KoTopas co3naéT habpuku.

3T0T WabnoH No3BoasieT co3aaBaTb CYLHOCTU 6€3 NPUBSA3KM K KOHKPETHbIM KJlaccaMm — TO eCcTb 6e3
NMPUBSA3KKN K peanm3aunmn. Tak fobaBneHne HOBbIX TUMOB CYLLHOCTEN N3MEHAeT MUHMMalIbHOe
KOJIN4eCTBO MOLYNEN.

PaccMoTpuM npumeHeHne abcTpakTHON habpurky Ha TOM e npruMepe C 0TYETOM, 4TO Bbl Yy Hac B
pasnene o6 SRP.

B 3TOM npumepe paboTa Oona abctpakTHOM habpnkm — BbIGOp KNacca, KOTopbIN ByaeT 3aHMMaTbCA
dopmMaTMpoBaHUEM.

// Yactb c mHTepdelicom | Formatter' u kjaccawmmu,
// peanusyomMMu €ro, OCTAa&TCsa TaKOM Xe.

// IoGaBmsieTcss HOBHII MHTepderic, omnmceBaboumi dpabpuky odabpuk:

interface FormatterFactory {

createFormatter (data: ReportData): Formatter

// Meronm " createFormatter’ Bo3Bpamaer abCTPaKTHEIM MHTepdeiic,

// moaToMy ofe Qabpuky HMXE B3aVMO3aMEHSIEMH :

class HtmlFormatterFactory implements FormatterFactory {
createFormatter (data: ReportData) {

return new HtmlFormatter (data)

class TxtFormatterFactory implements FormatterFactory {
createFormatter (data: ReportData) {

return new TxtFormatter (data)

// Tpu KOHQUTYpALUM NPUIIOKEHME BHIOEPET HYyXHEI
// Tun dabpuku u OymeT paboTaTb C HUM.

// Komy NpWIIOXeHMS NpU BTOM OyIeT He BaxHO,

// ¢ xakoi dabpukoi oH OymeT paborTarh,

// moToMy uTO OH OyIeT BaBMCeTb OT MHTepdelrcos,

// a He OT KOHKPETHHX KJIACCOB:

class AppConfigurator {
reportType: ReportTypes

constructor (reportType: ReportTypes) {
this.reportType = reportType

configure (reportData: ReportData): FormatterFactory {
if (this.reportType === ReportTypes.Html) {

return new HtmlFormatterFactory (reportData)
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}

else return new TxtFormatterFactory (reportData)

CrpaTterus
B npowsiom npuMepe Mbl n36aBUINCL OT HEOBXOOMMOCTU MeHSATb Ko4 hopMaTepoB nNpu gobasneHnn
HOBbIX TpeﬁOBaHVIVI. Ho Bbl MO 3aMeTUThb, YTO B MeToae configure KJjacCa AppConfigurator €CTb

yC/loB/E, KOTOPOE NnpoBepseT Tun opMaTa Aas 0TYéTa.

Mo-xopowemy, NofobHbIe YCNOBUA cenyeT 3aMeHATh Ha ANHaMUYeCKNI BbIBOP HYXXHbIX CYLLHOCTEN.
C 3TM MOXKeT NoMoYb eLé oanH WabnoH — cTpaterus.

OTOT WabsioH NO3BOMISIET MEHATb HACTPOMKUN, KOH(MUIYPaLMIO WX airopuTM B 3aBUCMMOCTU OT
cuTyauumn n TpeboBaHWiA. B HalleM ciyyae cTpaTerum Mbl oTAaAUM Bbibop Heobxoammoi habpukn:

function formatterStrategy (reportType: ReportTypes): FormatterFactory {
const formatters = {
[ReportTypes.Html]: HtmlFormatterFactory,
[ReportTypes.Txt]: TxtFormatterFactory,
default: TxtFormatterFactory

return formatters[reportType] || formatters.default

Tenepb BbIGOp habpuk cTan gMHAMUYECKUM, U NPU n3MeHeHUn TpeboBaHUn Ham noTpebyeTcs
TONbKO A06aBUTbL HOBYIO CYLLLHOCTb M 0BHOBWTHL CANCOK (habpuk.

DekopaTtop

LekopaTop — 370 WabfoH, KOTOPLIA 3aK/0YaeTCs B CO34aHMN 06EPTOK C AONOSHUTENBbHOM
(PYHKLUNOHANBbHOCTbIO AJ151 06bEeKTOB. Takne 06EPTKN MO3BOSIOT HE N3MEHSITb CaM 00bEKT, HO Npu
3TOM pacllmnpAaTb ero beHKLlVIOHaJ'IbHOCTb.

OTnnyue heKopaTopa OT Hacsie4oBaHUS B BO3SMOXXHOCTU paclWnpsATb PYHKLUMOHANIbHOCTb
OnHammn4yeckun, 6e3 HeobxoA4NMMOCTM ONUCBLIBaTb KaXKAbl Kfacc-HacneaHUK 0TAeNbHO.

B npuMepe Mbl CO31aéM KNacC BaseGreeting , METOA greet KOTOPOro 6yaeT BbIBOAMTL CTPOKY C
NPYBETCTBUEM MOJIb30BaTeNs. [IeKOPaTop GreetingWithUppercase OyAeT MPUBOAUTL CTPOKY C

NPUBETCTBUEM K BEPXHEMY PErnucTpy.

interface Greeting {
username: string

greet () : string

// Basosas OYHKLUMOHANIBHOCTE OINMCEBAETCs B KJjlacce,

// KOTOph OymeT OOEPHYT C MIOMOLBIOD IEeKOPaTOPOB:

class BaseGreeting implements Greeting {
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username: string

constructor (username: string) {

this.username = username

greet () : string {

return "Hello, ${this.username}!”

// Bmecb ‘wrappee  — 3TO OOBEKT,

// @yHKHMOHaHbHOCTb KOTOPOTO MH OyIeM pPacClMpPATH :

interface GreetingDecorator {
wrappee: Greeting

greet () : string

class GreetingWithUppercase implements GreetingDecorator {

wrappee: Greeting

constructor (wrappee: Greeting) {

this.wrappee = wrappee

greet () : string {
// 1. Vicnmomb3yeM 6as30BOEe MOBEIEHMUE:

const baseGreeting = this.wrappee.greet ()

// 2. PacumpsaeM ero:

return baseGreeting.toUpperCase ()

Cama cnnococusa sToro wabsoHa NOBTOPSAET MPUHLUM OTKPbITOCTU-3aKPbLITOCTU — Mbl HE MEHSAEM
6a3oBbIN KNacc, a fobaBnsaeM CywHOCTHN, KOTopble coaepxaT B cebe nsmeHeHus busHec-tpeboBaHunn.

PasHunua mexay AekKopaTopoM U MPOKCU B TOM, YTO MNPOKCU BCerga rnpenocTasBsigeT TOT Xe
I/IHTepCpeI7IC, B TO BpeEMA KaK OeKopaTop MOXET NpeaoCTaBNATb paCLUI/IpeHHbIVI VIHTepCbef/'IC.

HaGnwopatensb

Habnonatens — wabnoH, KOTOPbLIA CO30aET MEXaHU3M MOAMNUCKN, KOT4a HEKOTOopble CYLLHOCTH
MOryT pearmpoBaTh Ha NoBefeHune Apyrux.

B nprvMmepe HuXe y Hac eCTb KNlacC SoftwareEngineerApplicant , KOTOPbIN pearnpyeT Ha

nosiBNIeHNe BaKaHCUN B 3K3eMnngape KinacCa HrAgency .

// MHTep@eﬁc CcoMcKaTelid OINMCHBAEeT €I'0 MMA M XeJlaeMYI IIO3MILIMIO:

interface Applicant {
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name: string

position: string

// VinTepderc HabmoOaTesis ONMCHBAET METOI,
// KOTOpHI OyHeT BHBHBATLCS HAOIOOAEMBM OOBEKTOM

// TpM HACTYIJIEHMM COOHITHS :

interface Observer {

update (data: any): void

interface NewPositionObserver extends Applicant, Observer {

update (position: string): void

class SoftwareEngineerApplicant implements NewPositionObserver {
name: string

position: string

constructor (name: string, position: string) {
this.name = name

this.position = position

update (position: string) {
if (position !== this.position) return
console.log("Hello! My name is ${this.name}, I would like to apply to a
${position} position’)

}

// BaszsoBet mHTepdelric HaBIOIAEMOTO OOBLEKTA:

interface Observable {
subscribe (observer: Observer): void
unsubscribe (observer: Observer): void

notify(data: any): void

// HabmonaeMmeni oBBEKT XpPaHUT B cebe CHMCOK HabJjonarTejei,

// KOTOpHIX OyOeT yBEIOMJISATbL O HACTYIUJIEHMM COOHITHS:

interface NewPositionObservable extends Observable {

listeners: NewPositionObserver/|[]

notify(position: string): void

class HrAgency implements NewPositionObservable {

listeners: NewPositionObserver[] = []

subscribe (applicant: NewPositionObserver): void {



this.listeners.push (applicant)

unsubscribe (applicant: NewPositionObserver): void {
this.listeners = this.listeners.filter (listener =>

listener.name !== applicant.name)

// YBemowmmnseM Bcex HabionaTeseir,

// Korma MOABJISETCS HOBas BAKAHCUS:

notify(position: string): void {
this.listeners.forEach(listener => {
listener.update (position)

H)

370T wabnoH no3sonaeT nobaBnaTb HOBbIX HabnoaaTenen 6e3 HeobxoAMMOCTU MEHATb KOp,
Habnomaemoro obbekTa.

3aMeHa NpAMOro HacJsenoBaHUA Ha NOJIMMOP(PU3IM U KOMNO3ULUIO

Moaynu, 3aBuUcCsLLME OT KOHKPETHbIX KJ1aCcCOoB, CBA3aHbl C HAMW CJ/INLLKOM CUJIbHO, N3-3a 4ero
n3mMeHeHne B OQHOM MoAyJsie 3aTpPOHEeT N3aMeHeHne B 1PpYyrom.

3aMeHa NpsIMOro HaceAoBaHNS Ha NOAUMOPGU3M MU KOMMO3ULINIO — 3TO NPUEM pethakTOPUHra,
KOTOpbIN ocnabnseT 3auensieHne moaynen Yepes sBeaeHne abcrTpakumn: nHTepgencos, 06EpPTok 1
T.0.

MpuMepoM MOXKET NMOCNY>KWUTb OpUMep 13 pasaena «B nneansHoM Mupe», rae Mbl BBOAWUIIMN

MPOC/IONKY N3 NHTepdenca Shape . Korga KnacC AreaCalculator Ha4YMHaEeT 3aBMCETb OT

|/|HTepqoe|7|ca, a He OT KOHKPETHbIX Kj1laCCoB, N3MeEHEHNE B Tpe603aH|/|$|x HEe 3aTparmBaeT KoA KJsiaCCa

AreaCalculator

MaTepuansl K pasgeny

« Composition over inheritance
. ®abpuka

« AbcTpakTHasa dhabpuka

« Peanusauusa abctpakTHom thabpuku Ha TypeScript
« CTtpaTterus

o ®abpuyHbIi METOA W MPUMEHEHNE CTRATErUN

« Peanusauma ctpateruun Ha TypeScript

- [ekopaTtop

« Decorator and Factory, Colorado Computer Science, PDF
« Peanusauuns gekopatopa Ha TypeScript

. Habnwnatenb

. Peanusauusa Habnwpatens Ha TypeScript

. Example of Just-in-time design: refatoring_to OCP
« Refactor to the Open-Closed, PDF
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AHTMﬂaﬁepH bl U 3aNaxXxm

Bce naTTepHbl, KOTOpbIE TaK UV MHa4Ye TeCHee CBA3bIBAOT CYLLHOCTUN Mexay coboil, MOXKHO Ha3BaTb
aHTUNaTTepHaMu.

CBA3blBaHue yepe3 KOHKpPeTHblIe KJiIaCCbl
MpobaemMbl CBSA3bIBaHMA Yepe3 KOHKPETHbIE KNacCbl Mbl paCCMOTPENI B IpMMepe 13 pa3gena «B
naeanbHOM Mupe». KnacCc AreaCalculator M3HA4vaslbHO 3aBMCEN OT KOHKPETHOro KJjacca

Rectangle , U3-3a@ Yero Npu n3MeHeHnn TpeboBaHWi, NPUXOANIOCL OBHOBATL KOA 3TOr0 KJlacca.

Korga Mbl BBENU NPOCJIONKY B BULE MHTepdelica Shape , KlacC AreaCalculator HauyuHan

3aBuUCeTb OT |/|HTepq)e|7|ca, a He OT KOHKPETHbIX Kj1laCCoB, N3MEHEHMNE B TpeﬁoBaHVIﬂX nepectano
3aTparmBaTb KoM KJlaCCa AreaCalculator .

CMHINTOH

CUHINTOH — 3TO NMaTTEPH, NPY KOTOPOM B MPUIOXKEHUN CYLLECTBYET TOJIbKO OLAUH 3K3eMMAsp
Kakoro-To knacca. CyuecTBYOLWNA CUHINTOH FAapaHTUPYyeT, YTO BCE HOBbIE CO3AAaHHbIE 06BEKTHI
6yLyT CCblIaTbCS Ha Hero.

ECnn CMHIITOH COOEPXUT B cebe obuiee cocTosaHMe nnn rnobanbHble nepemMeHHsble, nnbo cam
apnseTcs rnobanbHom CYWHOCTbIO, TO 3aUenneHne 06bEeKTOB C HUM Ype3MepHO BbICOKOE.

3T0 MOXeT npuBOONTb K CUTYaUnaM, Koraa npn uaMmeHeHnm Tpe6OBaHI/II7I npunxoonTca MeHATb N CaM
CUHINTOH, N BCE 00BEKTHI, KOTOpble C HUM CBA3aHbI.

CWHIITOH MOXXHO MCMOb30BaThb 1 6€3 BEICOKOro 3auensieHns Moayen (NpuMeHss, Hanpumep,
abcTpakTHbIe MHTepP(ENChI), HO 3TO 3HAYNTEJIbHO YC/IOXKHAET CTPYKTYPY NpPoeKTa.

JlerkoBec

JlerkoBec — WabOH, KOTOPbLIN YMEHbLUAET pacxos NamMaTu, gep)ka obliee cocTosHue 06EKTOB
BHYTpY cebsi, BMECTO XpaHEeHUS OAUHAKOBbIX AAaHHbIX B KaXKA0M 06bekTe.

Ero npobnema ¢ To4kun 3peHns OCP B TOM Xe BbICOKOM CBA3bIBAHUN MOoAyen. ECan CyLwHOCTb
BbICTYNaeT B poJin 06LLEero KOHTeKCTa A8 HECKObKUX 06beKTOB, Npy n3MmeHeHun TpebosaHuin
NPUAOETCA MEHATb KOA KaXA40ro Mmoayns.

Kak n B cny4dae C CUHIFNTOHOM, C IerkoBeCoOM MOXXHO pa6OTaTb 6e3 BbICOKOro 3aLensieHns, HO 3To
TaKXxe 6y,lJ,€T yBeNN4mMBaTb CNNOXKHOCTb.

MaTepuansbl K pasgeny

e CWHIATOH

« Jlerkosec

. 3auenneHue moaynen
« STUPID - SOLID

OrpaHuquuﬂ M NnoaBOAHbIE KaMHHU

Y Ka)KA0ro npuvHUMNa ecTb orpaHnyeHns n obnacte npumeHeHus. Ons OCP xapakTepHsbl cienytoline
OorpaHMy4yeHuns 1 NoABoOAHbLIE KAMHMU.
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CucteMa He MoXeT ObITb 3aKpbiTa Ha 100%

Bcerpa ecTb M3MeHeHUs, KOTOPble HEBO3MOXXHO BHECTU, HE N3MEHNB KO KakKoro-To MoAyJi4,
MO3TOMY MpPU NPOEKTNPOBaHUN BaXXeH CTpaTerI/I‘-IECKVIVI noaxon. Heobxoanmo onpenesinTb, OT KakKnx
MMEHHO U3MEHEHUN N KaKne MMEHHO MOAYJIN Bbl XOTUTE 3aKPbITb.

Cne,uyeT YYUTbIBaTb, YTO JIIOAN OYEHb MJIOXO YMEIOT NPOrHo3npoBaTh U3MeHeHUs. [laxxe numes
[OCTATOYHO 3HAHWUI O CUCTEMeE U OnbITa, NMPOEKTUPOBLUNKN HE MOTYT ObITb YBEPEHBLI, 4HTO
npegycMoTpesin BCe BO3MOXXKHbIE BapUaHTbl Pa3BUTUA CUCTEMBbI.

OCP npepnaraeT noaxon Just-in-time design, Npn KOTOPOM HOBblE CYLLHOCTU [06ABAAIOTCSA B CUCTEMY
rno Mmepe HeobxoANMOCTHN, HO HE paHblUe. DTO YEM-TO MOX0XKe Ha 0TKa3 OT PaHHEN ONTUMU3aALUN U

paHHero nobapneHus abcTpakLUi.

Llenb noaxona B ToM, 4Tobbl He co3aaBaTb abcTpakumm Ha NycTom MecTe. OAUH U3 KpUTepres
XOpoLlero AusaliHa — NpocToTa, No3ToMy ncnonb3oBaTb OCP cneflyeT Bcerpa C ornsiikon Ha To,
HACKOJIbKO CCTeMa MoJlyYUuTCs MPOCTOl B UTOTe.

BosblLOEe KOJINYECTBO CYLLHOCTEN

JobaBneHve yHKLNOHANBLHOCTM MEeHee PUCKOBAHHO, YeM M3MEHEHMe CyLLeCcTBYoLWeR, HO B3aMeH
Mbl PUCKYEM YBEJIMYUTbL KOJIMYECTBO CYLIHOCTeN. BeckoHTponbHoe n 6esnyMHoe cegoBaHue OCP
MOXXeT MPUBOAUTL K CUTYaLMAM, KOrAa MHTEPdENnCcoB CTaHeT CAULIKOM MHOI0, @ PYHKLMOHANbLHOCTb

— CTaHeT pa3apobrieHHon.

Xopowuin gn3aiiH cucTeMbl — 3TO B NMePBYI0 o4epeab NPOCTON An3aiiH. YeM MeHblUe CYLLHOCTEeN Mbl
co3faém ans pelweHns npobaembl, TEM Bbllle BEPOSATHOCTb, YTO AN3aH XOROLWIWIA, NO3TOMY

cneposaTb OCP Heo6X0[MMO C OCTOPOXXHOCTbIO.

Mo>xeT ObITb He HY>XeH AN MaJieHbKUX npunoeruv"l

OCP HaueneH Ha bbicTpoe n felwéBoe aobaBneHne PyHKLUNOHANBLHOCTU U MaclwTabupoBaHue
cuctembl. OH OKynaeTCs, eCn cucTeMa AeNCTBUTENbHO 6osbLuast, U MPoBepPsTh, Kak MNOBANSAIIO
n3mMeHeHmMe Koda, o4eHb A0POro nam gonro (VI}'IVI HEBO3M0)KHO).

Ecnn e npunoxeHue MasneHbKoe, TO OCP MOXXeT NpeBpaTUTLCA B NPUHLMN PaAU NpUHLIMAE —

Korpaa paspaboTymkmn 6yayT nucaTtb bonnepnnenT-ko4 A8 CO34aHNSA HOBbIX CyllHoCTen 6e3 BuanMom
M OLLYTMMOW NOJIb3bl.

OCP cnepyeT NpUMEHATb, eC/IM NoJib3a OT HEro 3HAYUTESIbHO BbilLe, YEM 3aTpaThl OT C/lef0BaHNS
emy.

MaTepuansbl K paspeny

« Just-in-time design

« Solve problem at hand
« Refactoring and OCP

o [13eH NUTOHa

o BputBa Okkama
« Not so SOLID principles
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LSP

BBeneHue

OfiHa U3 YacTbIX OLUMBOK NPOEKTUPOBAHMUA MPOrPAMMHBIX CUCTEM — 3TO MOMbLITKA MNOJIHOCTLIO
CKOMUPOBAaTb MEPAPXNIO OOGBLEKTOB U3 pPeasibHOro Mupa.

Moaenupys CMCTeMy, Mbl ONUCLIBAEM [10BEAEHNE €€ KOMMOHEHTOB, OTHOLLEHUS UX APYr C APYroMm, a
He nepapxuto. Mepapxus — yaobHbIA MHCTPYMEHT AJi MOAENPOBAHMNSA, HO UHOMAA OHa NMPUBOAMUT K
HenpaBWJIbHOMY OMUCaHWIO MOBeAEHUS.

Knaccuueckuu npumep

MpepcrtaBuMm, 4TO eCTb KJacC Rectangle , KOTOprI;I onncbiBaeT NPAMOYIroJIbHUK:

class Rectangle {
width: number

height: number

constructor (width: number, height: number) {
this.width = width
this.height = height

setWidth (width: number) {
this.width = width

setHeight (height: number) {
this.height = height

areaOf () : number {

return this.width * this.height

KBagpaT — TOXe NMPAMOYrosibHUK, Mbl MOXXEM 1MCnosb30BaTb HacnegoBaHMe, 4Tobbl oNucaTb ero:

class Square extends Rectangle {
width: number

height: number

constructor (size: number) {

super (size, size)

setWidth (width: number) {
this.width = width
this.height = width



setHeight (height: number) {
this.width = height
this.height = height

[Danblie B Koge Mbl ncnosibdyem Keaapar. Ka»xeTcs, 4To BCE B nopsagke:

declare const square: Square

square.setWidth (20) // MeHseT WMPMHY M BHICOTY, BCE& BEPHO.

square.setHeight (40) // Toxe MeHseT WUPUHY U BHCOTY, OK.

Ho ecnn Mbl NCNOSIb3yeM KacC Rectangle B KayecTBe MHTepgeica, a paboTaeM C KOHKPETHbIM

KJ1laCCOM Square , TO MOTYT BO3HUKHYTb I'Ip06J'IeMbIZ

function testShapeSize (figure: Rectangle) ({
figure.setWidth (10)
figure.setHeight (20)

assert (figure.areaOf () === 200)

// YcnoBue He cpaboraer, eciuu figure®w -—

// sk3eMmyIsgp kjacca ~Square’ .

Pa3sHunua mexay KBagpaToM U MPSMOYroJIbHUKOM B TOM, YTO Y KBaZpaTa Npv n3MeHeHUn CTOPOHbI
MEHHDTCH06ECTOp0HH,ynpﬂMoyFOﬂbHMKa——TOﬂbKOOﬂHa,BTOpaﬂOCTaéTCHHEMBMEHHOW

MaTeMaTu4eCckn — fOa, KBaapaT BCE eLlé NPsIMOYro/ibHUK, HO OH BEAET cebs nHayve, 4em

npAMOYroJibHUK.

MpuHuun noacraHoBku Bap6apsbl Jiuckos

NpuHumnn noacTaHoBkK bapbapbl Jinckos (Liskov Substitution Principle, LSP) pewaeT 3Ty npobnemy,

BBOOA OrpaHNYeHUA ONA nepapxmm 0b6bekToB

3By‘-II/IT OH TakK: beHKLlVII/I, KOTOpre I/ICF]OJ'Ib3yIOT 6aBOBbIVI TN, 4OJXKHbI UMEeTb BO3MOXHOCTb
ncnosib3oBaTh NoaTuUnbl 6a3oBoro Tuna, He 3Has 06 3ToM.

MpocTbiMKN COBaMu — KJlacCbl-HaCNeAHNKN He AOJIKHbI MPOoTMBOpeYnThL 6a30BOMY Kaccy.
Hanpumep, oHM He MOryT NpefoCcTaBnATbL MHTepdelic y)xe 6a3oBoro. MoBeaeHWe Hacle4HNKOB
LOJDKHO BbITb OXKMAaeMblM Ana hyHKUNN, KOTOPbIE NCMOb3YOT 6a30BbIA Kacc.

HemHoro ynobHee gymaTtb 06 LSP B TepMunHax «abcTpakumsa — peanmsaunsa». AGCTpaKTHbIN Knacc
AN nHTepdenc nrpatoT posb 6a3oBoro Tuna, HoO BMeCcTe C 3TUM — POJib KOHTPaKTa Ha NoBeAeHMe.

abstract class Disposable ({
protected source: Optional<number>;

constructor (fn: AnyFunction, delay: TimelIntervalMS) {}


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%BF%D0%BE%D0%B4%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B8_%D0%91%D0%B0%D1%80%D0%B1%D0%B0%D1%80%D1%8B_%D0%9B%D0%B8%D1%81%D0%BA%D0%BE%D0%B2

dispose(): void {}

OHV rapaHTUPYIOT, YTO 3K3eMnsp Ntoboro KOHKPETHOro knacca byneT cofepXaTb yKa3aHHbIe Mos
N MeTofabl.

class Interval extends Disposable {
constructor (fn: AnyFunction, delay: Milliseconds) {
super (fn, delay);

this.source = setlInterval (fn, delay);

dispose = () => clearInterval (this.source);

class Timer extends Disposable {

constructor (fn: AnyFunction, delay: Milliseconds) {
super (fn, delay);

this.source = setTimeout (fn, delay);

dispose = () => clearTimeout (this.source);

3TO 3HAYUT, YTO MOAYJlb, UCMOJb3YIOLWMNIA 3TOT abCTPAKTHBLIV K1acC N MHTEePGeric CMOXXeT
paboTaTb C sir0boV ero peanusaunen. Hanpumep, GyHKUMN cleanup OyOeT HEBaXXHO, 3K3eMMspP

KaKOro KOHKpeTHOro KJsiacCa Mbl nepegagnm:

function cleanup (disposable: Disposable): void {

disposable.dispose();

const interval = new Interval(() => console.log('Hey!'), 1000);

const timer = new Timer (() => alert('Hey!'), 1000);

cleanup (interval) ;

cleanup (timer) ;

MPUHUMN MOXHO CBA3aTb C MOHATUSAMUN KOBARUAHTHOCTU N KOHTRABapPUaHTHOCTU, @ Takxe C

KOHTPaKTHbIM NPOrpamMMupoBaHneM. B 4aCcTHOCTY noJsie3Hbl OTHOLLIEHUS HpeﬂyCﬂOBMﬂlﬂﬂOCTyCﬂOBMﬁ
nnst 6a3oBOro U HacNegHUKOB:

« MpenycrioBrs He MOryT BbITb YCUJIEHbI B MOAKIACCE;
« MOCTYCJ/I0BUSI HE MOTYT 6bITh 0ClabiieHbl B MoAKnacce.

CHoBa npumMmep
B npumepe C Rectangle W Square MOCAEAHUIA ocnabnseT MocTycnoBue osisi METOAOB setWidth W

setHeight . Pa3bepém, 4To 3TO 3a NoCTyC/loOBMeE.


https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B2%D0%B0%D1%80%D0%B8%D0%B0%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B8_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B0%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5

Ecnv Mbl paboTaeM Cc METOOOM setHeight KJjlacCa Rectangle , TO MOC/E Bbi30Ba MeToAa byaem

HabnoaaTh CUTyaUuto, Korga:

const oldHeight = figure.height
figure.setWidth (newWidth)

assert ( (figure.width === newWidth) && (figure.height === oldHeight))

Ho B cny4yae ¢ KBagpaToM 3T0 He Tak. MoCTycNoBMe — CBOVMCTBA MM COCTOSIHUE MOC/IE BbIMOJTHEHUS
meToaa — ocnabnsercs:

const oldHeight = figure.height
figure.setWidth (newWidth)

// TlocTycnoBue ociyabieHo,

// abcTpakumus HenpaBUIIbLHASM:

assert ( (figure.width === newWidth))

MN3-3a 3TOro ncnosib3oBaTb Rectangle BMeCTO Square 6e3 OoNoIHUTENbHbIX npoBepoK nan

N3MeHeHUSA y>Xe CylecTBYWNX KOMMOHEHTOB HEBO3MOX>XHO.

MpuHUMN NoAcTaHOBKN JInckos TpebyeT ncrnosb3oBaTb 06WMI NHTepdenc ana obonx KIaccos n He
HacnenoBaTb Square OT Rectangle .,

O6wmin nHTepdenc fomkeH 6bITe TakM, 4TOObI B Klaccax, peanmsyowmx ero, npenycsosns He
6b11n 6onee cuNbHBLIMKU, @ NOCTYcN0BUA He Bbln 6onee cnabbimu.

HacnepoBaHue nu KOMNoO3uMuua

CnepoBaTb LSP npolle, ecnm He cTponTb 6onblnx 1 rnyboknx nepapxuin. Obbl4HO, ANa CBA3M
MoAaynen JOCTaTOYHO MHTepgerica n ero peaan3aumni.

ONVHHbIE LEenoYKN nepapxmm TUNoOB — Xpynkue. BMecTo nepapxuin TUNOB JlyyLle NCNob30BaTh
KOMO03u1Lmo, 4Tobbl cobrpaTh CYLLLHOCTY U3 HEOHBXOANMON (PYHKLMOHAIBHOCTN.

Hanpumep, HacnefoBaHve nNpeanosiaraeT NPoOeKTUpoBaHMe oT 06LLero K YacTHOMY B BUAE
nepapxumu:

XmBOTHEIE — Muexonmramomme - UYeJjIOBEeK.

Ho Takune vepapxuu He BCcerga npaBuibHO OTPaXKatoT CBSA3M CYLLHOCTEN B NMPOEKTUPYEMON CUCTEME.
VHorga nepapxuin BoBce MoXXeT 6bITb HECKOJIBKO OAHOBPEMEHHO, TOrja Hacnefo0BaHve 3anaéT B
TYNUK — HEMOHSTHO MO KaKoW MepapXxmun HaclieLoBaTbCs U Kak.

Komno3unuus xe nogpasymeBaeT MPOeKTUPOBaHME OT YacTHOro K 06l eMy B BUAE COBOKYMNHOCTH

HeckKoNbKknX 060co61eHHbIX HabopPOB «huy»:

UYenoepek = Ckejyer + HepBHasa cucrema + JVIMMyHHas cucTema + CepmeuHo—cocynucTas cucrema +



Takum 06pa3oM Mbl He orpaHuYnBaemM ceba pamMkamum O4HON nepapxummn, a 3Ha4YUT HaM Heobsi3aTeslbHO
NOABOANTL KaXX bl acneKT BU3HEeC-IoOrukn nog 3Ty nepapxuio.

Bonee Toro, 4acTo B OTHOLUEHUAX CYLLHOCTEN, KOTOpblE Mbl MOAENMPYEM, B MPUHLIMMNE HET HUKAKON
nepapxmu. B TakoM cnyyae HacsiefloBaHMe CyLIHOCTel HaobopoT NILLb HaBpeanT.

KopoTko

MpuHUMn noacTaHoBkn bapbapbl JINCKoB.:

« MOMOraeT NMPOeKTUPOBATb CUCTEMY, ONMUPASCb HA NMOBELEHNE MOLYENR;

« BBOAWUT OrpaHUYeHUs 1 NpaBuia HacllefoBaHUs 06bEKTOB, YTOObI X MOTOMKU HE
npoTueopeynsn 6asoBoMy NoBefEeHUIO;

- [efnaeT noBefeHne Moaynei nocaenoBaTesbHbIM U NPecka3yeMblM;

« mnomoraeT nusberaTtb oy6MpoBaHnS, BbIAENSATb 00LLYI0 A1 HECKOJIbKUX MOLYNen
(PYHKUMOHANBHOCTL B 06LLMIA NHTEpPdENC;

« MO3BOJISIET BbIABASATL NMPU NPOEKTUPOBAHUM NpobiieMHble abCTpaKLUMN N CKPbIThIE CBA3M
MeXAy CYLLHOCTAMMU.

MaTepuansl K pasgeny

o MpuHumn noactaHoBku bapbapbl JINCKOB

« KOHTpaKTHOoe nporpaMmmmpoBaHme

. KOBaDVIaHTHOCTb N KOHTRABAPUMAHTHOCTb
o MNpuHuMN 3ameleHns JIuckos

« What is an example of the Liskov Substitution Principle?
« The Liskov Substitution Principle, PDF
« Applying “Design by Contract”, Bertrand Meyer, PDF

B npeanbHOM Mupe

BepHéMCﬂ K MpuMepy C KNnacCaMn Rectangle W Square W3 BBEAEHUA.

CornacHo LSP Ham Heob6xoaMMo ncnonb3osaTb 06NN MHTepdenc ans obonx Knaccos n He
HacnepoBaTb Square OT Rectangle . DTOT 06NN NHTepdenc fosKeH BbiTb TakmMM, 4TObbI B

KJlaccax, peasun3yoLlnx ero, NpenycnoBms He 6blin 6onee cuabHbIMKU, @ NOCTYC/I0BUS He Bbln Bonee
cnabbimn.

Y Hac eCcTb HECKOJIbKO CMOCO60B pelwnTs 3Ty npobnemy.

AGCTpPaKTHBIA KNacc-poauTenb

MepBbIt cnocob — nepegenaTb nepapxmio Tak, 4Tobbl Square He HAaCNe[oBasiCA OT Rectangle . Mbl

MO>XEM BBECTW HOBbI Kacc, 4Tobbl 1 KBaapaT, N NPAMOYroJibHUK Hac/eaoBaJiuCb OT Hero.

Co3panunmM abCcTpakTHBIM KNacC RightAngleShape , 4TObObl OonNMcaTb QUrypbl C MPAMbIM YIrJ1OM:

abstract class RightAngleShape {
// VIcrionb3yeTcs IJiss M3MEHEHMs WMPUHE WJIM BECOTH,

// OOCTYIIEH TOJIBKO BHYTPM KJlaCCa M HACJIEOHUMKOB:

protected setSide(size: number, side?: 'width' | 'height'): void {}


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%BF%D0%BE%D0%B4%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B8_%D0%91%D0%B0%D1%80%D0%B1%D0%B0%D1%80%D1%8B_%D0%9B%D0%B8%D1%81%D0%BA%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B2%D0%B0%D1%80%D0%B8%D0%B0%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B8_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B0%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://blog.byndyu.ru/2009/10/blog-post_29.html
https://stackoverflow.com/questions/56860/what-is-an-example-of-the-liskov-substitution-principle
http://www.labri.fr/perso/clement/enseignements/ao/LSP.pdf
http://se.ethz.ch/~meyer/publications/computer/contract.pdf

abstract areaOf (): number

Knaccel Rectangle W Square OyayT nepeonpenensiTe MeTOAbl, MOBEAEHNE KOTOPbLIX CAeLndprUIYHO

ANAa Ka>Xaoro m3 H1UX:

class Square extends RightAngleShape {

edge: number

constructor (size: number) {
super ()

this.edge = size

// llepeomnpenesyiseM M3MeHeHME CTOPOHH KBaIpaTa. . .
protected setSide(size: number): void {

this.edge = size

setWidth (size: number): void {

this.setSide (size)

// ...V BHUMCJIEHME IJIOWANN :
areaOf () : number {

return this.edge ** 2

class Rectangle extends RightAngleShape {
width: number

height: number

constructor (width: number, height: number) {
super ()
this.width = width
this.height = height

// llepeomnpenesisieM M3MEHEHME WVPWHLEL M BEICOTH. . .
protected setSide(size: number, side: 'width' | 'height'): void {

this[side] = size

setWidth (size: number) {

this.setSide(size, 'width'")

setHeight (size: number) {

this.setSide(size, 'height')



// ...l BHUMCJIEHME IJIOWAIN :
areaOf () : number {

return this.width * this.height

Tenepb nopeneHune HacsiegHNKOB He KOHCbJ'II/IKTyET Cc noeeaeHunem 6a30BoOro ksacca. 3To NO3BOAUT
MCMNosIb30BaTb U Rectangle , U Square TaM, rae o6bSABMAEHO UCMOJIb30BaHNE RightAngleShape .

NuTepdenc

O6LWUNI POANTENBCKNIA KNAcC — 3TO TOJIbKO OAHO U3 pelleHUi. Mbl MOMHUM, YTO HacnefoBaHme
Jlyylle 3aMeHnTb Ha 6onee abCcTpaKkTHbIE Belwm, HanpuMmep, Ha nHTepdenc. Bropon cnocob
3aKJ1l04aeTC UMEHHO B MCMOJIb30BaHWK NHTepdelica.

Mbl MOXKEM MPEBPATUTb POANTENILCKUN KNACC RightAngleShape B UHTEP(ENC Shape C OMUCAHHBLIM
MEeTOOM areaOf , @ TaKXXe ONMucaTb MHTepdeRchl Ans PUryp, y KoTopbiX eCTb LUNPUHA

( WidthfulShape ) W BbiCOTa ( HeightfulShape ):

interface Shape {

areaOf () : number

interface WidthfulShape {

setWidth (size: number): void

interface HeightfulShape {

setHeight (size: number): void

Knaccbl Rectangle W Square TOrga MoryT peasiM3oBaTb UX Tak:

// YkaseBaeMm, dYTO HEOOXOOMMO peayim30BaTh B 3STOM KJACCe:
type SquareShape = Shape & WidthfulShape

class Square implements SquareShape {

edge: number
constructor (size: number) {

this.edge = size

protected setSide(size: number): void {

this.edge = size

// YrasbLBaeM MeTOon, MeHaoumi uypuHy (onmcadH B ~ WidthfulShape')...

setWidth (size: number) {



this.setSide (size)

// ...Vl Meronm, KOTOPHI cumMTaeT Jomans (onmcad B ~Shape’):
areaOf () : number {

return this.edge ** 2

// Ins NpsMOYTOJIbHMKA, KPOMe IJIOWAany M MMPUHE,
// HeoBXOomyMMO yKaszaThb U BHCOTY,

// mosTomy nobaBissem uHTepderic “HeightfulShape' :

type RectShape = Shape & WidthfulShape & HeightfulShape
type ShapeSide = 'width' | 'height'

class Rectangle implements RectShape {
width: number

height: number

constructor (width: number, height: number) {
this.width = width
this.height = height

protected setSide(size: number, side: ShapeSide): void {

this[side] = size

setWidth (size: number) ({

this.setSide (size, 'width')

// ...UM peammsyem meTomn, onmcaHHemi B ~HeightfulShape' :
setHeight (size: number) {

this.setSide(size, 'height')

areaOf () : number {

return this.width * this.height

Tenepb C MOMOLLbLIO NHTEP(ENCOB Mbl MOXKEM KOMMO3MPOBaTb CBONCTBA, KOTOopble HeobXxoamMmMo

peannsoBaTb Ang CyLIJ,HOCTEIZ. Mbl aBTOMaTUYeCKN cobnofaeM NPUHLAN OTKRPbLITOCTU-3aKPbLITOCTH

OCP, n3beras npaAMoro HacnenoBaHNs U NPUBA3LIBASACH K abCTPaKLUUsAM, a HE K KOHKPETHbIM
KJlaccam.

Cnepys ke LSP, Mbl NpoekTupyeM nosBefeHmne CyLHOCTeN Tak, 4Tobbl OHO He KOH(JIMKTOBAJO C
6a3oBon abcTpakumen. DTO NO3BOJISIET HAM UCMOJIb30BaTb JIOOON N3 KNAaCCOB Rectangle WU



Square TaM, rge 3asBJIEHO NCMOJIb30BaHME KaK Shape , TaK U WidthfulShape .

MaTepuansl K pasgeny

« The Liskov Substitution Principle, PDF

« SOLID Principles by Examples: Liskov Substitution Principle

. How does strengthening_of preconditions and weakening_of postconditions violate Liskov
substitution principle?

« Applying_“Design by Contract”, Bertrand Meyer, PDF

« The Liskov substitution principle, Adaptive Code Via Agile, PDF

B peasibHOM XXU3HM

HacnepoBaHue npeanosiaraeT nepapxnyveckyo CTPYKTYpPY CYLLHOCTEN, HO C TaKUMU CTPYKTYypaMu
ecTb NpobaemMbl, HanprMep — Koraa ofiHa M3 CyLHOCTeR He BNUCLIBAETCS B 3TY Mepapxuio.

NHOuKaTop Takoin npobaemMbl — NPOBEPKM Ha MPUHAANIEXHOCTb TUMY UK KNnaccy nepes
BbINOJIHEHNEM KaKOW-TO onepaLlun Uan nepes Bo3BpalleHnem pesyJsibTaTa.

LSP nomMoraeT BbIfABNSITb NpobaeMHble abCcTpakLmUm Npy NpoOeKTUPOBaAHUN U CTPOUTbL NepapXuio
CyLHOCTEeN ¢ y4€ToM NofobHbIX npobnem.

KaK 1 NpUHLIMN OTKPbLITOCTU-3aKPbITOCTU OCP, LSP noaBoaAnT K BbiBOAY, 4TO 6OMbLUME U COXKHbIE

nepapxmm CyLIHOCTEN, OCHOBaHHbIE Ha HAac/llelOBaHUN, — 3TO XPYMNKUIA N ONACHbIA MHCTPYMEHT,
BMECTO KOTOPOro fyylle NCMo/b30BaTb KOMMO3ULMIO.

Nepapxusa nonb3oBaTenemn

B 0/HOM M3 NPOEKTOB CTOSJ1a 3aZlada NOCTPOUTbL MEePaPXMIO NMOJIb30BaTENIbCKUX POSEN.
Pa3paboT4mKy CTONKHYSIMCb C NpobiieMoit, Koria 0OAMH U3 TUMOB NOJib30BaTeseil He BANCLIBAICS B
CYLLECTBOBaBLUYIO Mepapxuio.

B npoekTe Obln KNacc User , KOTOprI‘/'I OonuncbiBas CYLHOCTb NOJSIb30BaTeNsd NpuioXXeHus. B HEM

6b11n MeToabl ANA paboTbl C ceccnen, onpenesieHNeM npaB 3TOrO NoJib30BaTeNst N OOHOBJIEHMEM
npocunsa:

class User {
constructor () {

//

getSessionID(): ID {

return this.sessID

hasAccess (action: Actions): boolean {
//

return access

updateProfile (data: Profile) : CommandStatus {
//


http://www.labri.fr/perso/clement/enseignements/ao/LSP.pdf
https://dzone.com/articles/solid-principles-by-examples-liskov-substitution-p
https://softwareengineering.stackexchange.com/questions/187613/how-does-strengthening-of-preconditions-and-weakening-of-postconditions-violate
http://se.ethz.ch/~meyer/publications/computer/contract.pdf
https://www.managementboek.nl/code/inkijkexemplaar/9780735683204/adaptive-code-via-c-agile-coding-with-design-patterns-and-solid-principles-engels-gary-mclean-hall.pdf
https://en.wikipedia.org/wiki/Composition_over_inheritance

return status

Knacc nokpbiBan cobor BCe posin nosib30oBaTesIe, KOTOpPbIE CyLLECTBOBAIN B HavyaJsie NpoeKTa:
aZlMVH, PYKOBOAUTEb IPynbl NOJib30BaTeNeN, 0BbIYHbIN NOSb30BaTENb.

B KaKon-TO MOMEHT B NPUJIOXKEHMN NOSABUIICA «FOCTEBON peXXnm». Y roctei 6biam orpaHNyYeHHble
npasa, u He 6bI10 Npodunns. M3-3a OTCYTCTBMS NPOPUA B KNTaCCe€ Guest MeTOh updateProfile

ycnnmean cBOé npenycnosue:

// TocTu HacCIenyloTCs OT IOJib30BaTeJIel:

class Guest extends User {

constructor () {
super ()
}
hasAccess (action: Actions): boolean {

// OnuceBaeM JIOTMKY LOOCTYIIOB MOJIs TOCTEN:

return access

updateProfile (data: Profile) : CommandStatus {
// A BOT TyT npobjema: y TocTei npodmnsa Her,
// M3-3a 4Yero NpMUXOAOUTCS BHOPACHBATL MCKIIOYEHME.
// TocTeBOM pexmMm Kak OH 3aCTaBJIsSEeT HAC YUYMUTHBATH OOJibllee KOJUUIECTBO

// 0BCTOATEINILCTE, npexne dYeM BERIIIOJIHUTB OOHOBJIEHUE HpO@)I/IJ’IH:

throw new Error (' Guests don't have profiles’)

MpumeHnsem LSP
Monpobyem pewnTtb Npobnemy, npumeHnB LSP. CornacHo NpUHUNMNY Guest [A0JDKEH ObiITb 3aMeHsieM

Ha KJ1aCC, OT KOTOPOro OoH HacsieaAyeTcs, a NpusoXKeHne npm 3ToMm He A0J1I>KHO B3PbIBAaTbCA.

BeBeném obwinin nHTEpdenc User , KOTOPLIN ByaeT copepxaTb BCE obLiee, YTO €CTb y rocTen u

rnoJsib3oBaTenen.

interface User {

getSessionID(): ID

Ons onucaHma [ocTynoB 1 paboTbl C faHHLIMU NPOGUNSA CO3AaANM OTAeNbHble MHTEePdENChI:

UserWithAccess W UserWithProfile :

// 3Bmecb BCE&, UTO OTHOCUTCH K OOCTYIaM:
interface UserWithAccess {

hasAccess (action: Actions): boolean



// 3mecb BC&, UTO OTHOCUTCS K MNPOOMIIO:
interface UserWithProfile {

updateProfile (data: Profile) : CommandStatus

Onuwem 6a30BbIi KNacc; OT Hero 6y,£l,yT Hacsleo0BaTbCs OCTalIbHble KNAaCChl FOCTEN U

rnoJsib3oBaTenen:

class BaseUser implements User {

constructor () {

/).

getSessionID(): ID {

return this.sessID

// Y OOBIUHBIX [OJIb3OBATEJIEM HOOABJIAEM METOIH

// nns paboTe C npoduiieM u g paboTH C OOCTYIIaMM:

class RegularUser extends BaseUser implements UserWithAccess, UserWithProfile {

constructor () {
super ()

}

hasAccess (action: Actions): boolean {
//

return access

updateProfile (data: Profile) : CommandStatus {
/] ..

return status

// Iy rocTer xe OOCTATOYWHO ONMCAaTbhb TOJIBKO IOOCTYIIEL :

class Guest extends BaseUser implements UserWithAccess {
constructor () {

super ()

hasAccess (action: Actions): boolean {

/]

return access



Tenepb 06HOBNATEL MPOGUIIb Mbl MOXKEM TOJILKO Y CYLLHOCTEN, KOTOPbIE peannsyloT UHTepdenc
UserWithProfile . /13-3a 3TOro NpoBepsTb, ABASETCS /M NOJb30BaTeNb rocTeM, nepes o6HoBNeHNEM

OaHHbIX NPOMUNIS He HY>XHO, BeAb FOCTU He peasin3yoT 3TOT NHTepdenc, a 3HaYnT Takomn
(PYHKLMOHANBHOCTU Y HUX HET.

KoMnosuuusa wam HacsiepoBaHue

OOIN — He Npo HacslefoBaHNE N KNAcCChl, @ MPO OTHOLLEHNE MeXAy CYLLHOCTAMU U X noseaeHuve. B
HEM BMOJIHE YCMNEeLHO MOXHO NMPUMEHATbH KOMMO3ULIUIO — KOrAa pa3Hble CBONCTBa 06beKkToB
coyeTalTCca B HOBOM obbekTe.

Mpw onncaHnn Knacca RegularUser B NMPUMeEpeE BbllLe Mbl yKasaau, 4TO OH peann3yeT ABa
MHTepdenca UserWithAccess W UserWithProfile . KaXAbl N3 NHTepdencos oTBevaeT 3a KaKyto-

TO 4acCTb prHKLI,I/IOHa}'IbHOCTI/I, KOTOPYIO Mbl CO4eTaeM B RegularUser — 3TO U €CTb KOMMNO3MLWA.

MpenmyLLecTBo KOMNO3nLMN — B BoJiee BbICOKON abCTRaKTHOCTU, KOTOpas No3BoOASEeT CTPOUTb

60onee rnbkne OTHOLEHNA MeXAY CYLLHOCTAMMN.

React un JSX

Ewé oomH npumep LSP — 3To React-koMnoHeHTbI, @ TO4Hee ux peanunsaums B JSX (JavaScript XML).
CuHTakcuc JSX NoCTpoeH TakuMm 06pa3oM, YTO Mbl MOXXEM MUCaTb Ppa3MeTKy KOMNOHeHToB B HTML-
nogobHom Buae:

interface ComponentProps {

title: string

// TlpuMep React-KOMIOHEHTaA:
const ExampleReactComponent: FunctionComponent<ComponentProps> = ({ title }) => (
<div>
<hl>{title}</hl>
<OtherComponent />

</div>

B npumepe BbilLe MOXKHO 3aMeTUTb, 4TO Hapsaay C «0bbl4HbIMN HTML-Teramu» ( <div> M <hl> )

TakKXXe PeHAEepPUTCS U <OtherComponent /> — APYroit React-kOMMOHEHT.

BO3MOXXHOCTb MCMOJIb30BaTb KOMMOHEHTHI TOYHO TaK XXe, KaK «0Obl4HbIE Tern», — 3T0 TOXEe
peanusauns NpuHUMNa NOACTAHOBKMN JINCKOB. Mbl MOXXEM 3aMeHUTb «0bObIYHbI TEr» Ha KOMMOHEHT,
MOTOMY YTO U Te U Apyrue — 3TO peannsaumns ReactElement , KOTOPbIA ONUCBLIBAET, KAK UMEHHO OHM

OOJIXKHbI cebs BeCTu.

MaTepuansl K pasgeny
« Liskov Substitution Principle, Hackernoon
« Liskov Substitution Principle, Maksim Ivanov

« How does strengthening_of preconditions and weakening_of postconditions violate Liskov
substitution principle?

« Composition over inheritance
« Liskov Substitution Principle and the Composition Root - A Perspective



https://en.wikipedia.org/wiki/Composition_over_inheritance
https://ru.reactjs.org/docs/introducing-jsx.html
https://hackernoon.com/liskov-substitution-principle-a982551d584a
https://maksimivanov.com/posts/liskov-substitution-principle/
https://softwareengineering.stackexchange.com/questions/187613/how-does-strengthening-of-preconditions-and-weakening-of-postconditions-violate
https://en.wikipedia.org/wiki/Composition_over_inheritance
https://www.dotnetcurry.com/patterns-practices/1259/liskov-substitution-principle-perspective

« Introducing JSX

LLIa6s10HbI NPOEKTUPOBAHUSA U NMPUEMbI pedaKTOpUHra

naBHas Lenb NpUHLMUNA NOACTAaHOBKN JINCKOB — «UCKJIIOYNTb CIOPMPU3bI» B MOBeAEHUN 06BHEKTOB.
[ocTuraTb 3TOW LLean NoOMOratoT HEKOTOpble MeToAbl U LWabIoHbl MPOEKTUPOBAHUS N MPUEMbI
petakTopuHra.

KoHTpaKkTHOe nporpaMMuMpoBaHue

KOHTpaKTHoe nporpaMMmpoBaHme — 3TO MeTO[ NPOEeKTUPOBAHUSA, MPU KOTOPOM NMPOEKTUPOBLLUKN

YETKO onpenendakrT n q:)OpMaJ'II/IByPOT CI'IELI,I/ICbI/IKaLI,I/II/I OTHOLLEHUN Mexnay obbekTamu.

CneuncmrKauum MoryT onucbiBaTb MHTEP(ENCbl MeTOA0B, UX MPea- U MOCTYC/I0BUS, onncaHue
NMPOBEPOK N KPUTEPUN COOTBETCTBUSA. Takme CreLnduKaLmnm Ha3blBaloTC KOHTPaKTaMu.

B npuMmepe HuXe NHTepPdenc Contract OMUCLIBAET METOAbI 4Ji18 MPOBEPKMW NPEAyC/IOBUS require
M NOCTYC/IOBUSI ensure . KNacC ContractAssert peanu3yeT 3TOT MHTepdenc, onpeaenss, Kakme

NCKNIYEHNA ciefyeT CreHepupoBaTh NPy HapyLLEHWW YCII0BUIA.

interface Contract {
require (expression: boolean, msg?: string): void

ensure (expression: boolean, msg?: string): void

class ContractAssert implements Contract {

require (expression: boolean, msg?: string): void ({

if (!expression) throw new PreconditionException (msg)
}
ensure (expression: boolean, msg?: string): void {

if (!'expression) throw new PostconditionException (msg)

OonviweM NUCKYeHNs, Hacneayacb OT CTaHOAapTHOro Error . KnacCc PreconditionException
OTBeYaeT 3a NCKJIIYEeHNE Npu HapyLWeHUY rnpenyciioBns, PostconditionException — 3a

HapyLUeHne NoCTYC0BUS.

class ContractException extends Error {
constructor (msg?: string) {

super (" contract error: ${msg}’)

class PreconditionException extends ContractException {
constructor (msg?: string) {

super (" precondition failed, ${msg}’)


https://reactjs.org/docs/introducing-jsx.html
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5

class PostconditionException extends ContractException {
constructor (msg?: string) {

super (" postcondition failed, ${msg}’)

Tenepb ecnn HaMm NoTpebyeTcss HaNUcaTb CYMMaTOpP, KOTOPbI paboTaeT TONbKO C YETHLIMU YUCIaMu,
TO Mbl MOXKEM MPOBEPSATL NMpPef- U NMOCTYC/I0BMS YEPE3 KOHTPAKT:

class EvenNumbersSummator {

contract: Contract

// Co3maéMm KOHTPAakKT OJisa NPOBEpKM M 3amnmceiBaemM B this.contract':

constructor (contract: Contract = new ContractAssert()) {
this.contract = contract

}

add(a: number, b: number): number {

// Tlepen paboToli MeTOoma NPOBEpPSeM BCE NPEenyCJIOBMSA:

this.contract.require(a % 2 === 0, 'first arg is not even')
this.contract.require(b % 2 === 0, 'second arg is not even')
const result = a + b

// Tepen TeM, Kak BEPHYTb pPes3yJibTaT NPOBEpPSEeM [IOCTYCJIOBUS:

oo
N

this.contract.ensure (result === (0, 'result is not even')

this.contract.ensure (result === a + b, 'result is not equal to expected')

return result

Tenepb MeToA He HAYHET CBO PaboTy, eciv Kakoe-To U3 NpeaycsioBuii byleT HapyLeHo, Kak 1 He
BEPHET pe3ynbTaT, ecnu byaeT HapyLleHo NoCcTyc/oBMe.

N3BnevyeHue uHtepdenca, usesneveHue cynepknacca

B npowwnbix pasgenax Mbl BblAensav obwmnin HTepenc asa KNaccoB, KOTOpble He BMUCbIBANCL B
CYLLLECTBYOLLYIO MEepapXuio.

Ons nonobHon paboTel NOAXOAAT NMPUEMBI N3BAEYEHUNA UHTERMENCA U N3BJIeYEHNS Cynepkaacca. B

npuMepe C nepapxmen nojb3oBaTenen Mbl UCMOJb30Ba v BblAeNeHne cynepkiacca.

Ecnn pasobpaTb naMeHeHMs no waram, To Ha NepeBoM ware, 4Tobbl He HapywaTb LSP, Ham 6bl
MPULLIOCh CAeNaTh Guest OTAEJNbHbIM KJTACCOM. Tak Mbl 6bl M36aBUANCH OT YCUNEHWUS NpeaycCc/IoBUIA

B MeTole updateProfile , HO KJJAaCC Guest Ha4as 6bl Ay6/MPOBaTh (PYHKLNOHANBHOCTb, ONUCAHHYIO

B User !

// Kmnacc He Hacnemyercs oT ~User'  ;
// Mmeroma ‘updateProfile® yxe HeT,

// HO ecTb nyOGmaupoBaHMe QYHKLUMOHAJIBHOCTN:


https://refactoring.guru/ru/extract-interface
https://refactoring.guru/ru/extract-superclass

class Guest {
constructor () {

//

getSessionID(): ID {

return this.sessID

hasAccess (action: Actions): boolean {
//

return access

Ha BTopom ware, 41066l n36aBnTbLCA OT AYH6AMpPOBaHUA, Mbl Bbl MPUMEHNAN BbiAeNeHne Cyrnepkaacca.
Knacc BaseUser — W €CTb BbleNIEHHbIN CynepKacc.

KoMnosuuua, usMeHeHue Moaesim HacJsiefoBaHUA

Cpefy CO3[atoLWmMX N CTPYKTYPHbIX WABJIOHOB MOXKHO YCJIOBHO BbIAENINTL FPYynny Takux, KoTopble
NCMOJIb3YIOT KOMMO3ULNIO CBOWCTB U METOA0B. ITO, HanpuMep, CTpaTerus n AeKopaTop, KOTopbie Mbl
paccmoTpenu B pasaene OCP.

KpoMe HUX «UCKIIYNTL CIOPMNpU3bl» MOMOraeT U3MeHeHne Moaenu HacnenoBaHus. He Bcerga
nepapxmsa o6bLEKTOB B MPOrpaMMHON CMCTEME A0JKHA KOMMPOBaTb MepapXxuto X B peasibHOM Mupe.
OOl — Npo OTHOLWEHKE MeXAY CYLIHOCTSMU U UX NoBeAeHne, No3TOMY MoAesb Hac1ea0BaHNs
[OJKHA 3aBUCETb MMEHHO OT MoBeAEHUS 0OBEKTOB.

MaTepuansbl K paspeny

« KOHTpakTHOe NporpamMmMunpoBaHue

« SOLID: Liskov Substitution Principle

o The Contract Pattern, Michel de Champlain, PDF
« Design by Contract, JavaScript lib

« W3BneyeHue nHtepdenca

o W3BneyeHue cynepkaacca
« How to Correctly Model Inheritance
« Liskov substitution and abstract classes / strategy pattern

« Composition Root

AHTMnaTI'epH bl U 3aNaxXu

HenpaanbHaﬂ nnn HenonHaa peannsayna HeKOTOpHXluaﬁﬂOHOB NMPOEeKTNpPOBaHUA Nn HpMéMOB,a
TaK)Xe HenpaBW/ibHaA nepapxus CyLLHOCTEN MOryT HapywnTb LSP.

HenpepckasyeMoe usmMeHeHue NoBegeHus

JonycTum, Mbl fenaem KnoH Megunyma, rae astopsl 6yayT nyb6ankoBaTb cTaTbl. CTaTbsd MOXET
Haxo4MTbCS B Pa3HbIX COCTOSHMAX, OT KOTOPbIX 3aBUCUT, YTO C HEil MOXXHO AenaTb. Hanpumep,
yOaNnéHHYIo CTaTblo Hesb3s yaananTb, a onybMKoBaHHY — CHoBa ony6/nKoBaThb.


https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://dzone.com/articles/solid-liskov-substitution-principle
https://hillside.net/plop/plop97/Proceedings/dechamplain.pdf
https://gitlab.com/ex.xsoft.dev/orbios.dbc
https://refactoring.guru/ru/extract-interface
https://refactoring.guru/ru/extract-superclass
https://dzone.com/articles/solid-liskov-substitution-principle#28
https://softwareengineering.stackexchange.com/questions/178886/liskov-substitution-and-abstract-classes-strategy-pattern/178888
https://blog.ploeh.dk/2011/07/28/CompositionRoot/

Ona nogobHonm 3aga4m noaxoanT wWabnoH CocTogsHME — OH MO3BOJISET MEHSAThb NoBegeHne 06bLEKTOB
B 3aBMCUMOCTM OT UX BHYTPEHHEro CoCcTosHUA. ECnn oH peann3oBaH NpaBu/bHO U MOJIHO, TO LSP oH
He HapywuT. OOHaKo peanusauns B NpUMeEpPe HMXKE HapyLlaeT.

DonycTtum, cTaTbs onuceiBaeTcs 6a30BbIM KJIACCOM Article :

enum ArticleStatus {
Draft
Published
Deleted

class Article {

status: ArticleStatus

constructor () {/*...*/}
edit () {/*...*/}
delete() {/*...*/}
restore() {/*...*/}

unpublish() {/*...*/}

publish(): void {
this.status = ArticleStatus.Published

Ecnu ony6MkoBaHHasa cTaTbsa Npu NonbiTke Nnybankaumm BelbpacbiBaeT UCKIIIOYEHNE, KOTOPOE He
661710 onmncaHo B 6a30BOM KJsiacce, TO Mbl HapyLlaem LSP:

class Published extends Article {
constructor () {

super ({ status: ArticleStatus.Published })

publish(): void {
// Ync!

throw new Error ('article is already published')

Y106kl peanusaumns wabnoHa He Hapywana LSP, Ham Heobxoaummo onncaTb B 6a30BOM Knacce
BO3MOXXHOCTb BbI6POCUTL UCK/IOYEHME. 1151 3TOro Mbl BBEAEM MeTOA, KOTOpbI ByaeT onpenensTsb,
MOXXHO /11 CTaTbto NyH6INKOBaTh:

class ArticleException extends Error {/*...*/}

class Article {

//

protected canPublish(): boolean {


https://refactoring.guru/ru/design-patterns/state
https://softwareengineering.stackexchange.com/questions/170138/is-this-a-violation-of-the-liskov-substitution-principle

return this.status === ArticleStatus.Draft

publish(): void {
if (!'this.canPublish()) throw new ArticleException ()
//

Celvac nepeonpepeneHme Metofa publish Ana onybsnMKoBaHHOW CTaTbu He ByaeT ycunmeaTb

npenycnoBus, N0O3TOMY 3TO He HapywunT LSP:
class ArticlePublishedException extends ArticleException {/*...*/}

class Published extends Article {
//

publish(): void {
// “ArticlePublishedException’ Hacnenmyercs oT ~ArticleException’,

// yxazsaHHOTO B kJjlacce Article’, HO®TOMy 3IeChb HaApPYWEHMUS HET:

throw new ArticlePublishedException ()

NHTepdenc, KOTOPOMY Henb3s BOBEpPATb

Bosiee ToHKOe HapyleHne LSP — 3To «nycTas» peaavsauus nHtepdeica.

Ecnn onepeTbCs Ha NnpuMep Bbille, TO HYCTOM peanm3aumeﬂ 6b1s10 6bl ONMCaHMe MeToda Publish

ansa onybankoBaHHOW cTaTbn TakuM obpasom:

class Published extends Article {

//

publish(): void {

return

BpOﬂeBCéXODOMO:METOﬂOHMCHBBETﬂpaBMﬂbHOEHOBeneHME,yCMHEHMﬂHpeﬂycnOBMﬂHET.HO
€eCn NoOCMOTPETb Ha CATYaLIMIO B TEPMUHAX KOHTPAKTHOIO NporpaMmMmnpoBaHnd, To MeTol publish

OOJIXKEH MEHATb COCTOAHME CTaTbW C Draft Ha Published , HEro He 6yD,ET MPONCX0ANThb:

class Article {

//

publish(): void {
// TlpoBepsieM, dYTO COCTOSIHME MO3BOJSET NyOJMKOBATH CTATHIO

// vMeHHO sTa npoBepka B Published' BrsoBeT ommMOKY :


https://stackoverflow.com/questions/20861107/can-anyone-provide-an-example-of-the-liskov-substitution-principle-lsp-using-v

this.contract.require(this.canPublish() === true)

//

// llpoBepsieM, dYTO COCTOSHME I[OMEHsJIOCh Ha ~Published :

this.contract.ensure (this.status === ArticleStatus.Published)

«[ycTas» peanusaumsa nHTepgenca Takxe HapyLaeT NRUHLIMA pa3fefieHns nHTepdenca.

MaTepuansl K pasgeny

« CocTosHue
« Does the state pattern violate LSP?

« Violating LSP
. Examples of LSP violation
.« Common pitfalls and bad practices

OrpaHu4YeHMa U NOABOAHbIE KAMHM

Bcem npuvHuUMnam NpuUxoanTCsa CTaJIKUBaTbCA C peasibHOCTbIO, KOTOpas HakjlagbliBaeT orpaHM4yeHus
Ha nx npumeHeHune. Ona LSP Hanbonee XapaKTepHbl A4OPOroBn3Ha N3MeHeHNAa Moaenn nepapxumu,
MHOIOC/NIOBHOCTb KOHTPaKTOB, Npenesn BblaeneHnsa cynepknacca.

N3meHeHne nepapxum Aoporo

LSP nomoraeT MPOEKTNPOBaTb OTHOWEHNA MeXY CYLWHOCTAMU, Y4UTbIBaA BO3MOXXHbIE N3MEHEHUA B
TpeﬁoBavax. Ho BEPOATHOCTb CMPOEKTNPOBATbL CNCTEMY XOPOLLO C MePBOro pasa — HU3KaA.

CTpemMneHune cnepgoBaTb LSP MOXXeT NpUBECTU K U3MEHEHMWIO Nepapximn o6EKTOB B CUCTEME.
Bonblune n3MeHeHUst B CTPYKTYpax — AOPOruv, Kak Mo BpEMEHU, Tak 1 MO AeHbram.

Tak>xe N3MeHeHVe CTPYKTYpbl 3aTparnsaeT 60bLIOe KOMYECTBO KOMMOHEHTOB. Eciv koA nioxo

MOKPbIT TeCTaMW, NepernnucbiBaHNe MOXXKET NPUBECTU K Hepa60Ta|ou.|,eMy MPUI0>XXEHUIO.

Ncnonb3oBaHMe KOHTPAKTOB pecypco3aTpaTHO

Vicnonb3oBaHWEe KOHTRAKTOB M03BoAsSEeT U3bexaTb yCUneHns npefycnoBuin n ocnabneHus
nocTycsioBuii. OlHaKO, KOHTPAKT YBEJINYMBAET CJIOXKHOCTb MPOEKTA, @ TaKXe YBEJIMYMBAET CPOKM

pa3paboTku.

MoKpbITME METOA0B KOHTPAKTHLIMMK CNEUNpUKALNSMN 3aTPAaTHO MO BPEMEHUN; KOHTPAKThbl 3a4acTyto
MHOFOC/IOBHbI U Ay6MPYIOT TECThl. B HEKOTOPBIX C/yHasiX KOHTPaKTbl CHKAOT
NPOV3BOANTENBHOCTL KOAa.

BoipeneHue cynepksiacca umeet npegen

BbioeneHve cynepkiacca nossonseTt nsbexaTb ,uyﬁnmpOBava, HO UMeeT npepes BJIOXKEHHOCTHN.

HeBO3MO>XXHO BbIHOCUTbL (PYHKLIMOHAIbHOCTb BCE Bhille U Bbile 6e3 nocnencTBuii — YpesmepHoe
BblHECEHNE (PYHKLIMOHANIbHOCTU HaBEPX MOXKET MPUBECTYU K NOABEHNIO 60XXEeCTBEHHOro 0bbeKkTa.



https://refactoring.guru/ru/design-patterns/state
https://softwareengineering.stackexchange.com/questions/181922/does-the-state-pattern-violate-liskov-substitution-principle
https://www.codeproject.com/Articles/648987/Violating-Liskov-Substitution-Principle-LSP
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https://medium.com/@ipapikas/solid-series-3-5-liskov-substitution-principle-c71500ce9d29
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Tak>ke BblgeneHve cyrnepkJacca He rapaHTUPYeT MPaBuIbHYIO nepapxmnto 06 beKTOB — MOXeET
CNYYUTBLCS, YTO HOBble BU3Hec-TpeboBaHNs [06aBAT CYLLIHOCTb, KOTOpas He ByAeT BNUCLIBaTbLCS B
YK€ N3MEHEHHYI0 nepapxuio.

MaTepuansl K pasgeny

« How to Correctly Model Inheritance

« KoHTpaKTHOoe nporpaMmmmpoBaHue

« W3BrieyeHuve cynepksacca

« BoXecTBeHHbI 06beKT



https://dzone.com/articles/solid-liskov-substitution-principle#28
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
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ISP

BBeneHue

MNpobnema baHaHa N AXYHIAEN — OfHa U3 TeX, 3a KoTopble He Nto6aT OOMM. EE cyTb NpoCcTbiMU

C/I0BaMy — KOr4a npuv Hac/leLoBaHWM KJ1acC-MOTOMOK MoJly4aeT BMecTe C HyXXHOW
(PYHKLMOHANbHOCTLIO KYYYy HENCMOb3YEeMOW 1 HEHY)KHOA.

OpHako, npobsiemMa BO3HMKAET HE CTOAbKO n3-3a OOIM Kak TakOBOr0, CKOJIbKO 13-3a HEMNpaBUJIbHOWN

Mooenn CUCTeMbl.

NpuHumnn pasgenennsa nHtepdenca (Interface Segregation Principle, ISP) conep>XuT npasuna n

orpaHmn4eHuns, KoTopble NMOMOratT C 3TON I'IpO6J'IEMOIZ CrnpaBnaTbCA.

MpuHuun paspeneHus uHtepcenca
CyLLlHOCTI/I He OOJI)XXKHbl 3aBUNCETb OT MHTe,Dd)eVICOB, KOTOpPbIE€ OHUW HE UCIOJIb3YIOT.

Korga npvHUMM HapyLllaeTcs, MOLY/IN NOLBEPXKEHbI BCEM N3MEHEHWAM B UHTepdencax, 0T KOTOPbIX
OHW 3aBUCAT. DTO NPUBOAUT K BbICOKOWN CBA3aHHOCTW MOAYy e Apyr C APYroMm.

ISP nomoraeT NpoekTupoBaTb UHTEPMENCHI Tak, YTOObI MU3MEHEeHUs 3aTparnBaiy TOJIbKO Te MoAyun,
Ha PYHKLMOHAJIbHOCTb KOTOPbIX OHW AEeWCTBUTENbHO BAUSAIOT. Yalle BCEro 3To 3acTaBiseT
MHTepdenchbl 4pobuTb (pa3nensTsb).

Mpumep 3apaum

Jonyctum, TpebyeTcs caenaTb Nporpammy, Kkotopas 6yAeT nrpaTe onpeaenéHHyo HOTY Kaxble
HECKOJIbKO CeKyHA. B HavBHOM noaxofe C HacnefoBaHMEM HaM MPUAETCA NMOCTPOUTL HEYTO Moxoxee
Ha BOT TaKylo nepapxuio:

Mpob6semMa 3Toi CTPYKTYpPbl B TOM, YTO Mbl MPEACTABASEM KJTACC SoundEmitter MOTOMKOM KJjlacca
TimeInterval , XOTS OHU APYT C APYrOM He CBsi3aHbl. OTCloa U BO3HUKAET «HeobXoANMOCTb»

TaWnTb HeHy)KHbIVI KOO BCEM NMOTOMKaM KJlaCCa TimeInterval .

ISP npennaraeT ABa NOAXO0Aa K PELUEHMIO 3TON NpobaeMbl C MOMOLLbIO Pa3fesieHUs MHTepeRCcoB:
Yyepes AesilervMpoBaHue 1N Yepes MHOXXECTBEHHOE HaceoBaHMe.

PaspneneHue Hyepes penernpoeaHue
DTOT NOAXO[4 NoApa3yMeBaeT NCMNoJib30BaHMe WabsioHa NPOEKTUPOBaHUS MO Ha3BaHMeM AfanTep.
Mbl He 6yieM CBS3blBaTb SoundEmitter W TimeInterval HEMNOCPEACTBEHHO APYr C APYroM. Mbi

6ynem cBf3blBaTb UX Yepes AOMOJIHUTENbHbIN C/lIoW (aganTep), KoTopbi ByaeT TpaHCAnMpoBaTb
coobLeHnsa oT O4HON CYLHOCTU APYroMn.

YyTb nogpobHee 06 aflanTepe NOroBopuM B pasfese ¢ wabnoHaMy NPoeKTMPoBaHMa 1 Npuémamm

petakTopuHra.

PaspeneHue yepe3 MHOXXeCTBEHHOE HacJsiegoBaHue

BTOpOVI BapuvaHT npeanosaraeT, 4TO IntervalSoundEmitter 6yJJ,ET HacniegoBaTbCA OOHOBPEMEHHO

OT TimeInterval W OT SoundEmitter . DTO MO3BOJINT OTBA3aTb poanTenbCKMe Knaccbl gpyr ot
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Apyra v UCnosib30BaTh B KNAacCe IntervalSoundEmitter TOJIbKO HYXKHYIO (DYHKLMOHANBHOCTb.

KopoTko

MpuHUWN pa3feneHns nHTepdgenca:

« nomoraeT 60pOThLCH C HAac/eAoBaHNEM UK peann3aunein HeHYXXHON (PYHKLUMOHANbHOCTN;

. ,ElaéT BO3MOXXHOCTb CNPOEKTUPOBaTb MOAYIN Tak, 4TO0bbI NX 3aTparuneajn N3MeHeHUsa ToNIbKO
Tex NHTepdeNncoB, KOTOPLIE OHN OENCTBUTENIbHO pPeasin3ytoT;

o CHWXaEeT 3alensieHne moaynei;

e YHUYTOXKAeT HacjsiefoBaHUe pajan Hacse[oBaHUSA, MOOLPSAET NCMOSb30BaHNE KOMMNO3ULLAY;

« MO3BOJISIET BbIABNATL H0osiee BbicOKMe abCTpakLUM N HAXOAUTb HEOYEBULAHbIE CBA3M MeXay
CYLLHOCTAMM.

MaTtepuansi K pasgeny

o MpuHUMN pa3peneHus nHTepdenca

. Interface Segregation Principle, Object Mentor, Inc, PDF

« Goodbye, Object Oriented Programming

« Lamenting the Death of Object-Oriented Programming. Again?
« Why Object Oriented Matters

. Apantep

B npeanbHoOM Mupe

B naeasibHO CNPOEKTUPOBAHHOW CUCTEME CYLLIHOCTUW 3aBUCAT TOJIbKO OT TEX UHTEepdencos,
(PYHKLMOHANbHOCTb KOTOPbLIX peasin3yioT. Yalle BCero 3To NpuBoAUT K APo6JIeHNI0 MHTEPMECOB Ha
MeHbLUMe. PacCMOTPUM Ha npumepax.

«MycTas» peanusauus

[onycTuMm, y Hac ecTb KJlacC Programmer , KOTOPbIA OMUCbIBAET NPOrpaMMUCTA U3 0PUCa HEKOTOPOI

KOMMNaHnn. COprﬂ,HVIKVI MALWYT KOZ U MHOrAa easaT nuuLy, KOTOPY KOMMaHUa 3akasbiBaeT B ouc.

interface Programmer ({
writeCode () : void

eatPizza(slicesCount: number): void

class RegularProgrammer implements Programmer {

constructor () {/*...*/}
writeCode () : void {/*...*/}
eatPizza(slicesCount: number): void {/*...*/}

Yepes Kakoe-TO BPeEMSI KOMMaHWs HavyaJsla HaHMMaTb (PPUIAHCEepPOB, KOTopble paboTaloT yaaNEHHO U
nuuuy He easT. EC/n Mbl NCNOSIb3YEM TOT XKE MHTEPgENC, TO KNTAaCC Freelancer [AO0JDKEH byaeT

peann3oBaTb METO[ eatPizza , XOTHA OH €My N HE HYXKEeH — 3TO «NYyCTadaA» peaan3aunsa VHTepdenca.

class Freelancer implements Programmer ({

constructor () {/*...*/}
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writeCode () : void {/*...*/}

eatPizza(slicesCount: number): void {
// 3mech OymeT NyCTO —

// @TO curHaj, 4TO MHTepderc Hamo OpPOOUTH.

PaspeneHune nHtepcenca

Mbl MmoXxeM nsbexxatb Npobaemsl N3 NpuMepa Bbille, eCAN pa3fennuMm NHTepdenc Programmer . Mbl

MO>XEeM MoaesINTb ero Ha ABe POJZIN: CodeProducer W PizzaConsumer .

interface CodeProducer {

writeCode () : void

interface PizzaConsumer {

eatPizza(slicesCount: number): void

Tenepb N RegularProgrammer , U Freelancer 6yﬂyT’peaﬂM3OBHBaTbTOanOTE MHTepdenchl,
KOTOpble UM AEeNCTBUTESIbHO HYXKHbI:

class RegularProgrammer implements CodeProducer, PizzaConsumer {
constructor () {/*...*/}
writeCode () : void {/*...*/}

eatPizza (slicesCount: number): void {/*...*/}

class Freelancer implements CodeProducer {
constructor () {/*...*/}
writeCode(): void {/*...*/}

// Meronm “eatPizza  yxe He HyXeH.

CpaBHeHue c SRP, BausHue Ha LSP

ISP MOXXHO NMpencTaBfsATb Kak MPUHLIMA €ANHON OTBETCTBEHHOCTU (SRP) ANns nHTeptencos.
OpobneHne nHTepdencoB 4EeNCTBUTENILHO 3aCTaBAAET Ae/IUTb OTBETCTBEHHOCTb MEXAY HUMU.

Ecnu mbl npumeHsem ISP, nonyyaem 6onblue MHTepdencoB C MEHbLUNM KOJNYEeCTBOM METOL0B B
KaxgoM. Ecnv mbl npumeHsaem SRP, nosiyvaem 6onblue Moaysien ¢ MEHbLUMM KOJIMYECTBO METOLOB B
KaxgoM. MNMpumeHeHne 060Mx NPUHLIMMOB pa3oM 3acTaBnseT AeNaTb KOHTPAKTbl MeXAy MOAYNAMN
rnpoLue, 4TO CHMXKaeT BePOATHOCTb HapyLUeHNA NpuHLUmMia NoACTaHOBKM JINCkoB (LSP).

MaTepuansl K pasgeny

. Interface Segregation Principle, Object Mentor, Inc, PDF
« Interface Segregation Principle

« The Single Responsibility Principle and the Interface Segregation Principle
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B peasibHOM XXU3HM

ISP MOXXHO paccMaTpuBaTb KaK OPUHLMN €ANHOW OTBETCTBEHHOCTU (SRP) ansa uHTepderncos. Ero
rnaBHas 3afjia4a — NOMOYb CNPOEKTMPOBaATb MHTepdenchl Tak, 4Tobbl B HUX He Bbl10 HNYero
nAnwHero. MpuHUKMN NoMoraeT BbisSBNAATb 6osee BbiCOKMe abCcTpakLumMm U HAXOAUTb HEOYEBUAHbIE
CBA3M MeXAY CYLLHOCTSAMN.

TpaTtbl n poxopnbl B KonHe

anﬂOMEHMEKOMH——aTOHpMﬂOMEHMEAHH3KOHOMMM,6yﬂymMMHDEEMHMKTHMEHOBaTOM
nnowanka ona4a sKCNepnMMeHTOB.

B KoliHe eCcTb BO3MOXXHOCTb 3anucCbiBaTb TPaThl U Aoxoabl. PazpaboTymnkun ncnons3sosanu ISP, 4Tobbl
coenatb paboTy € 3TMMKU ABYMA CyLLHOCTAMN 6onee yaobHomn.

CnepBa B NMPUI0XKEHUN OblNV TONLKO TpaTbl, MO3TOMY B UCTOPUN XPaHUINCb TOJIbKO 06beKThbl TUNA
Spend .

interface Spend {
amount: number
date: Timestamp

type: 'helpful' | 'harmful' | null

type History = Spendl[]

Korna B npuno)xeHnn 0ob6aBuaNCb AOXO04bl, B UCTOPUN CTaJIN XPAaHUTbLCA He TOJIbKO TpaThl. Y TpaT 1
noxonos 6b1n 06Lwime nons, NO3ToMy 6bI10 IOFNYHO BIHECTU UX B 06NN NHTepdenc Record , a

MHTep(enc TpaTbl PACIMPUTL OT HEro:

type RecordTypes = 'spend' | 'income'

type SpendTypes = 'helpful' | 'harmful' | null

// Ofume mnoJsisi OmMcaHe B ofweM uHTepbeiice.
// ISP moMoraeT BHEISBUTL CKPHITHE CBSI3U

// Mexmy CYWHOCTAMM M B3aBUCUMOCTM B MX [IOBEIOEHUM:
interface Record {

amount: number

date: Timestamp

is: RecordTypes

// Tloms “type’ 3Imecb yxe HerT,

// Oya mOXOHOB OHO He HYXHO.

// VHTepderc TpaTH pacumMpseT MHTepdelic 3anmmucu:

interface Spend extends Record {


http://www.fuckgrechka.ru/c0in/
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type: SpendTypes

TpaTbl 1 LOXOLbI CTaNV peasin3oBaTb 3TN NHTepdenchl Tak, 4Tobbl 6a30Bas 3anMcb onucbiBaa
obuiee noBefeHne, a TpaTa ¥ AOXOL — TOJIbKO CNeunduyHoe ans HUX:

class RecordItem implements Record {
amount: number
date: Timestamp

is: RecordTypes

constructor (amount: number) {
this.amount = amount

this.date = Date.now ()

class SpendItem extends RecordItem implements Spend {

type: SpendTypes

constructor (amount: number, type: SpendTypes = null) {
super (amount)
this.is = 'spend'

this.type = type

class Incomeltem extends RecordItem {
constructor (amount: number) {
super (amount)

this.is = 'income'

Tak PYHKLMOHANBHOCTb He ﬂ,y6)’|l/|pyETCF|, HO KNacCcCbl NMpn 3TOM He 3aBUCAT OT METOA0B, KOTOpPbIE NM
He HY>XHbI.

YBenomsieHus B 3apavyHUuKe

3allavyHuK — 3TO CUCTEMa yrNpaB/eHns 3adavyamMn 1 y4éTa BpemMmeHun paboTsl.

[ns HaNnoOMUHaHWA 0 MOAXOASLLNX CPOKAX 3a4auun B 3a4a4HUKE UCMOb3YIOTCS YBELOMEHNS.
YBefoMmneHus 6bIBaloT pa3HbiX TUMOB: push, SMS 1 no4yToBble.

CornacHo ISP, obwme onsa Bcex TUNOB NoAS 1 MeToAbl pa3paboTymkm xpaHaT B obiem nHTepderice

Message :

interface Message {
title: string

body: string


https://bespoyasov.ru/projects/taskman/

send(to: string[]): void

OeTanu »xe — onucbIBalOT KOHKpPEeTHO noA KaXkAablA TN yBe,D,OMJ'IEHVIVIZ

interface SmsMessage extends Message {
smsService: SmsService

//

interface PushMessage extends Message {
pushService: PushService

//

interface EmailMessage extends Message {
emailService: EmailService

//

LLIaGs1oHbI NPOEKTUPOBAHUA U NPUEMDbI pehaKTOpUHra

CnefoBaTb NPUHLUMY pasfefieHns nHTepderica NoMoratoT Takue WaboHbl MPOeKTUPOBaHMA Kak
ApanTep, a TakXXe NpUémbl BblAeSIeHUss HTepdeica U MHOXXeCTBEHHOro Hac/lef0BaHNS.

ApanTtep

ApanTtep — wabnoH NPOEKTUPOBaAHUA, KOTOPLIA NO3BOSISET 06beKTaM C HECOBMECTUMbIMUI
MHTepdencammn paboTaTb BMECTE.

C To4KkM 3peHus ISP 3ToT wabnoH nomoraeT AepXKaTb UHTepdENnChbl YACTLIMA U MOHATHLIMUY, a Npn
Heo6Xxo[AMMOCTN COBMECTUTb HECOBMECTUMbIE MOAYJIN Yepes cneLlnabHyo NPocionKy (agantep).

Mpuno)xxeHne KypcoBuK NokKa3bliBaeT Kypc fossapa K pybsnto. OHo 6epéT AaHHble KypCcoB C canTa
LleHTpanbHoro 6aHka Poccun. LleHTpobaHk oTaaéT nx B popmate XML, a Kypcosuk paboTtaeT ¢ JSON.

ApanTep NoMoraeT «NoAPYXUTb» MOAYNU, KoTopble paboTatoT ¢ XML, n moaynu, koTopkie paboTatoT
c JSON.

const ApiClient = {
async getXml (url: string): Promise<XmlString> {
const response = await fetch (url)
const data = await response.text ()

return data

const xmlJsonAdapter = (xml: XmlString): JsonString => ({
// Koueeprupyem xml B Jjson:

return json
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const parseCourse = (data: JsonString): CourseDict => ({
//

return course

(async () => {
const data = await ApiClient.getXml ('api_endpoint')
const course = parseCourse (xmlJsonAdapter (data))

1O

Tak>Xe afanTep NOMOraeT CARaBAATLCA CO «CJIOMaHHbIM» APl oT 6ekeHfa 1 NnpeobpasoBaHMEM
OOHUX CTPYKTYP AaHHbIX B Apyrue.

N3 MNHYCOB MO>XHO Ha3BaTb:

. pobasneHuve ewé ogHom abcTpakumm B KogoByto 6asy npoekTa;
e MpPU CoO30aHNMN HOBOIro aganTtepa HY)XXHO HaWTwu BCE MeCTa, roe Tpe6yeTC9| ero NcnoJsib3oBaThb.

BoigpeneHue nHrtepdenca

BbioeneHue nHtepdenca — 3To NpUEM, NpM KOTOPOM OAMHAKOBbIE METOAbI N MOJSA BbIHOCAT B
OTAeNbHbIN NHTEPdENC.

B KayecTBe npumMepa MOXXHO BEPHYTbCS K KolHY 13 npowioro pasaena. IHTepdeinc Record — 3TO

BblAeNIeHHbIN 06Wnin MHTepdENC, KOTOPLINA BKAOYaeT B cebsa obwime ona TpaTbl M LOXO4a NONS.

BbiaeneHne nHtepgenca TeCHO CBSA3aHO He TOJbKO C ISP, HO u ¢ LSP. Hanpumep, oHO ncnosb3yeTcs
MpY NOUCKE KOPHA KOMMAO3MLIMN U KakK BCMOMOraTe IbHbIN MHCTPYMEHT ANA BblAeNeHWs cynepkaacca.

MHoO)XecTBeHHOe HacJnieaoBaHue

MHO>XeCTBEHHOE Haclelo0BaHNE UCMOMNb3YeTCs, Hanpumep, 4Tobbl peann3oBaTbh PYHKLNOHANIbHOCTb
HECKOJIbKUX MHTEepPencoB:

class Horse implements Animal, Transport {/*...*/}

B TypeScript Takoe Hacnen0BaHME peasin3yeTcsa Yepes MUKCUHBI.

[0 3TVX NoOp B KHUre 4J1 NPOCTOThbI MOBECTBOBAHMS Mbl MPOMYCKaAN creunasbHyo hyHKLNIO
applyMixins , KOTOpas KOMMpyeT PYHKLMOHANbHOCTb M3 POAUTENbCKUX K/1ACCOB:

function applyMixins (derivedCtor: any, baseCtors: any[]) {
baseCtors.forEach (baseCtor => {
Object.getOwnPropertyNames (baseCtor.prototype) . forEach (name => {
Object.defineProperty (derivedCtor.prototype, name,
Object.getOwnPropertyDescriptor (baseCtor.prototype, name))
})
b
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YT106bI NPMMeEp C KNAaCCOM Horse Bblle cpaboTan, HaM HEOBXOAMMO UCMOJIb30BaTh applyMixins

cnepywowmm obpasom:

applyMixins (Horse, [Animal, Transport])

Torga MHOXeCTBEeHHOe HacsiefoBaHue 6y,EI,ET pa6OTaTb, KaK Mbl OXXKnaaem.

MaTepuansl K pasgeny

o Apantep
« JleKapcTBO OT CJIOMaHHOW 06paTHONW COBMECTUMOCTU
. Peanusauusa apantepa Ha TypeScript

« BbloeneHue nHrepdenca
« Liskov Substitution Principle and the Composition Root
« MHoOXecTBeHHOe HacnenoBaHue

« Mixins in TypeScript

AHTMﬂaﬁepH bl U 3aNaxm

MpuHUMN pa3aesieHns NHTepdenca KoOHLEeNTyaslbHO MOX0X Ha NPUHLINM € AUHCTBEHHON
OTBETCTBEHHOCTU W peLlaeT CXoXune npobsieMbl, TONIbKO OTHOCsLMECA K Hoslee BbICOKOMY YPOBHIO
abcTpakunn.

[lBa caMbIX pacnpoCcTpaHEHHbIX «3anaxa», HaMeKalowWmX, YTo HapyLweH ISP, — 3To rpsA3sHbIi
NHTepdeNnc N «nycTaa» peaamsauus.

FpA3HbLIN MHTepchenc

MNpobnema rpA3HOro nHTEpRGENca BO3SHMKaET, KOrga MHTepgenc coaepxmt B cebe CINLKOM MHOI0O
MeTon0B K nonen. Kak n 6onblumne moaynm B SRP, rpsisHbIn nHTepgenc B ISP npuBoanT K N10X0N
YNTAEMOCTW 1 AOPOron NoAAepKKe.

PaccmoTpum npobnemy Ha npuMepe. JonycTUM, y HaC eCTb KalbKynaTop, KOTOpbI yMeeT
CKNalblBaTb, BblYUTATb, YMHOXaTb, AeUTb U 6paTb KBaApaTHbIE KOPHMU.

interface Calculator {
add(a: number, b: number): number
subtract (a: number, b: number): number
multiply(a: number, b: number): number
divide (a: number, b: number): number

sgrt (a: number): number

class BasicCalculator implements Calculator {

//

Mpu paclumpeHnn hyHKLMOHANBHOCTU UHTEP(ENC MOXKET CTaTh CJIMLLKOM 60/bLIUM:

interface Calculator {

add(a: number, b: number): number
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subtract (a: number, b: number): number
multiply(a: number, b: number): number
divide (a: number, b: number): number
sgrt (a: number) : number

power (base: number, power: number): number
sin(x: number): number

cos (x: number) : number

tan(x: number): number

log (x: number) : number

loglO (x: number): number
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Knacc, peanusyiowmini Takon nHTepgenc byaet HeonpaBaaHHo 60bLLNM, 13-3a YEro CJI0XKHOCTb

MOHNUMaHNA KOJa Pe3KO BblpacCTeT.

Kpome BbICOKOW CJIOXHOCTU rpsi3Hble

«MycTasa» peanusaumna

«MycTasg» peannsaums MHTeRdenca BO3HNKAET, KOrAa NosSBASETCA MOAY/ b, KOTOPOMY He HY>XXHbl BCE

MHTepdeNChbl NPUBOASAT U ewwé K ogHon rnpobaeme, KOTOPYHO Mbl
ynoMuHanu B pasfene C npuMepamm N3 naeasbHoro Mmpa — NycTon peaansauunu.

MeTOoAbl U3 peasn3yeMoro nHTepgenca.

MonpobyeM co3aaTh apUPMETUHECKNIA KanbKynaTop. EMy He Hy)KHbl TPUFrOHOMETpUYEcKUe (hyHKLUN
1 norapudMbl, HO U3-3a TOro, YTO OHW OMUCaHbl B UHTepdence, HaM NPUAETCA NOCTaBUTb 3aryLUKK

Ha 3TN MeToAbl:

class ArithmeticCalculator implements Calculator {

// O®YHKLUMOHAJIbHOCTbL METOIOB,

// OnMCHBaEM MOJIHOCTBHI:

add(a: number, b: number):
return a + b

}

subtract (a: number, b: number):
return a - b

}

multiply(a: number, b: number):
return a * b

}

divide (a: number, b: number):
if (b === 0) {/*...*/}

return a / b

// OcTasibHBIE METOHL HE HYXHE,

// HO mHTepbeiic "Calculator’

KOTOPLIE HYXHEI,

number {

number {

number {

number {

TpebyeT uxX peanamsauuy,

// OPUXOOUTCS NOUCATHL BATJIYVIIKMA:


https://stackoverflow.com/questions/20861107/can-anyone-provide-an-example-of-the-liskov-substitution-principle-lsp-using-v

sqgrt (a: number): number

power (base: number, power: number): number
sin(x: number): number { return 0 }

cos (x: number): number { return 0 }

tan (x: number): number { return 0 }

log(x: number): number { return 0 }

1logl0 (x: number): number { return 0 }

//

ISP pewaeTt

ISP moMoraeT npoekTnpoBaTb MHTepdenchl, n3beras npobnem Boiwe. Ha npuMepe KasbKynatopa Mbl
6bl MOT I BbIAEINTb HECKOIbKO MHTEP(ENCOB C COOTBETCTBYIOLMMY POASMU:

interface ArithmeticCalculator {
add(a: number, b: number): number
subtract (a: number, b: number): number
multiply(a: number, b: number): number

divide (a: number, b: number): number

interface ExponentCalculator {
sgrt (a: number): number

power (base: number, power: number): number

interface TrigonometricCalculator {

sin(x: number): number
cos (x: number) : number
tan (x: number) : number

interface LogarithmicCalculator {
log (x: number) : number

loglO (x: number): number

Torna apndMeTN4eCKOMY KaJIbKyaTOPY A0CTAaTOYHO 6b1s10 6bl peann3oBaTb MHTepdENC
ArithmeticCalculator . Bonee HaBOPOYEHHbI NHXXEHEPHbIN KalbKynaTop cMor 6bl peann3oBaTh

HECKOJ/IbKO MHTepeicoB 0AHOBPEMEHHO C NMOMOLLbI0O MHOXECTBEHHOI0 HacAeA0BaHNUS.

MaTepuansl K pasgeny

« Avoiding_Interface Pollution with the ISP

. Rolelnterface, Martin Fowler

o MpuHumnn pasgeneHns nHtepdenca

. Can anyone provide an example of the LSP?
« LWa6bnoH Null-object

« Does Null-object Pattern Break ISP?



https://medium.com/@severinperez/avoiding-interface-pollution-with-the-interface-segregation-principle-5d3859c21013
https://martinfowler.com/bliki/RoleInterface.html
https://makedev.org/principles/solid/isp.html
https://stackoverflow.com/questions/20861107/can-anyone-provide-an-example-of-the-liskov-substitution-principle-lsp-using-v
https://ru.wikipedia.org/wiki/Null_object_(%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://stackoverflow.com/questions/37355421/does-null-object-pattern-break-interface-segregation-principle

OrpaHu4YeHMa U NOABOAHbIE KAMHM

Kak 1 B cilydae ¢ SRP, npobnemsbl ¢ pa3aeneHmeM NHTepencoB BO3HUKAOT U3 TPYAHOCTENR
NMPOEKTUPOBAHNSA N NMPOrHO3MPOBAHNS.

Cnenoe cnepoBaHMe ONacHoO

Cnenoe cnegoBaHue ISP rpo3nT apobneHnto BoobLye Bcex HTepheicoB Ha aTOMapHble C 04HUM
METOZOM WX MOJIEM. DTO NMOXOXKE Ha aTOMapHbIN CSS, Korfa Ka[1oe CBOMNCTBO OMWCLIBAETCSA
OTAE/IbHbIM KJTaCCoM.

Ho cyTb MpuHUMMa He B TOM, 4To6bl pa3apobuTe UHTEPMENCHI, a B TOM, YTODObI BbIAENNTL
MUHUMabHO HEOOX0ANMOE KOJIMYECTBO METOA0B, YTOOLI peanunsytoLine ero MoAyJiM He 3aBUCeNN OT
HEHY>XHOWN (PYHKLIMOHANBHOCTN.

Kak noHATb, 4TO nHTEep@Eenc cTasn rpa3HbIM

Bo MHOrmx npeameTHbIX 061aCcTAX CYLWHOCTM MOryT obslafaTbe 04eHb 60/bLINM KOMYECTBOM CBONCTB
1N METOJ0B, U3-3a 4Yero pasfensTb NHTepdencbl MoXeT ObiTb TPYAHO. PaspaboTynkn MoryT
CTONKHYTbCS C CUTyauunen, Koraa He byaeTt o4eBUAHO, B KaKON MOMEHT MHTepdenc BCE eLué
nogymHsaeTcs ISP, a B Kako — y>Xe HeT.

KoHdnukTbl ponen n nepapxumn

NHTepdencbl MOXXHO YC/IOBHO NOAENIUTbL Ha ROJU: TWUM, NOBeAEeHNE, OXXMAaHNe (HanpuMep B
KOHTRaKTe) 1 ap.

Nepapxus ponen MoxXeT KOH(DINKTOBATL C MepapXmelt CyLLHOCTEN 1 MoLy e, KoTopble peanmn3yoT
MHTepgeNnchl. 3To AenaeT CTPYKTYPY CUCTEMbI CJIOXKHOI A MOHUMaHUS 1 MOXKET BBOAWThL B
3abny>xaeHne npu YTeHun Koaa.

MaTepuansl K pasgeny

o AToMapHbI CSS
. The 6 roles of the interface

« KOHTpakKTHOE MporpamMmMmpoBaHme
« Goodbye, Object Oriented Programming



https://habr.com/en/post/432586/
https://www.javaworld.com/article/3044050/discover-the-six-roles-that-interfaces-play-in-the-java-language.html
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://medium.com/@cscalfani/goodbye-object-oriented-programming-a59cda4c0e53
https://habr.com/en/post/432586/
https://www.javaworld.com/article/3044050/discover-the-six-roles-that-interfaces-play-in-the-java-language.html
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://medium.com/@cscalfani/goodbye-object-oriented-programming-a59cda4c0e53

DIP

BBeneHue

MporpaMMHble CUCTEMbI COCTOSIT U3 MOAYJEN, KOTOPbIE Mbl MOXXEM YC/IOBHO NMOAEANTb Ha
HU3KOYPOBHEBbIE 1 BbICOKOYPOBHEBbIE.

Hu3koypoBHeBble copep>XaT yTUANTAPHYI0 PYHKLMOHANbHOCTb: obpallyeHne K 6a3e AaHHbIX,
3anpockl K cepsepy, peHaepyHr DOM-351eMeHTOB Ha CTpaHuue.

BbICOKOYPOBHEBLIE COAEPXKAT CI0XKHYI0, 6onee abcTpakTHyt0 613Hec-nornky. OHM 4OCTaTO4YHO
abCcTpakTHbI, 4TOBbI X MOXXHO BbINO NEepencrnonb30BaTh B Pa3HbIX MPOeKTax: aBTopu3aums
nosib3oBaTesiei, Banngauns popm, oTnpaska yBeLOMIEHUN.

B yCTOMYMBbLIX CMCTEMAX BbICOKOYPOBHEBbIE MOAY/IN, KaK MpaBuio, He TpebytoT obHOBEHUS Npu
M3MEHEHUN HN3KOYPOBHEBbLIX. [LOOUTbLCSA NOAO0OHON YCTONYMBOCTM MOMOraeT NMPUHLMMN MHBEPCUN
3aBUCUMOCTEN.

MpUHLUUN UHBEPCUU 3aBUCUMOCTEHN

NpuHunn nHeepcuun 3asucumocten (Dependency Inversion Principle, DIP) npegnonaraeT, 4To:

. BbiCOKOypOBHEBbIE MOAYN HE AOKHbLI 3aBMCEThL OT HU3KOYPOBHEBLIX; 06a TUNa A0J1KHbI
3aBuCeTb OT abCcTpakuni.
« ABCTpaKkuuMuM He JOJDKHbI 3aBUCETb OT AeTasell, AeTaNn OO/KHbI 3aBUCETb 0T abcTpakuyunii.

Takum obpa3om DIP nomoraeT cHM3MTb 3aLienneHve moaynaen (coupling).

Korpa moaynm »ECTKO 3aLlenJsieHbl, OHU CJINLIKOM MHOI0 3HAlOT APYr O Apyre n He PYHKLUMOHUPYIOT
rno oTAeNbHOCTU. B Takol cuTyaumnm nameHeHns B ogHom bynyT TpeboBaTb NU3MEHEHUI B APYIrUX —
4TO HapywaeT OCP.

3auenJsieHue m CBA3HOCTb

3auenneHume (coupling) He CTOUT NyTaTb CO CBA3HOCTLIO (Ccohesion).

3alensieHve — cTerneHb B3anMM0O3aBUCMMOCTH Pa3HbIX MO)J,yﬂeVI. YeM BbllLe 3aLenneHne, Tem bonee
XpyI'IKOVI noJsly4aeTcsa cuctemMa, N TeM CJioXKHee BHOCUTb M3MEeHeHU4.

CBA3HOCTb — CTemneHb, B KOTOPOI 334y HEKOTOPOro MOAYJisl, CBSi3aHbl APYr C APYroM. YeM Bbille
CBA3HOCTb, T€éM CTPOXe MoAy/n CneaytoT SRP, TeM BbllLe cquycmpOBaH MoA4yJ b Ha KOHKDETHOIZ
3ajave.

Ab6cTpakuum

CornacHo NpUHLMNY MOAYW AOJKHbI 3aBUCETb OT APYrUX MOAYJSIEN He HanpsMyio, a OT abCcTpakLuii.

B npumMepe c perysaTopoM TeMrnepaTypbl Ha CXeMe HMKe CTPYKTypa cuctembl HapywiaeT DIP.

Monaynu 3aBUCAT HanNpsaAMYyIo OT ApYrux Monyneﬁ, 3TO yBeJIN4YMBaAET 3auenneHue.

NcnpaBnieHHbIN BapnaHT BBOAUT MPOCSONKY MeXAY CYLHOCTSAMU B BuAe abcTpakumm —
NHTEep(hEencos.

Moaynam Tenepb He obs3aTeNbHO paboTaTb C KOHKPETHbLIMU MOAYNAMU, OHU MOryT paboTaTb C
no60oNM CyLHOCTLIO, KOTOpasa peannsyeT yKasaHHbIn nHTepdenc. Tak CHU)KXaAeTCs 3auenieHune.


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%B8%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8_%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D0%B5%D0%B9
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%86%D0%B5%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%86%D0%B5%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D0%BD%D0%BE%D1%81%D1%82%D1%8C_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
http://stg-tud.github.io/sedc/Lecture/ws13-14/3.5-DIP.html#mode=document

DIP n TectupyeMocTb

Mpy TECTUPOBAHUMN MOAYJIA, KOTOPbIA 3aBUCUT OT APYrUX MoayJiei, HaM HY>KHO IMbo co3aaBaTb
3K3EeMMNIAp KaXkAon 3aBMCMMOCTU, MMHO co3aaThb 3aryLKu.

DIP ynpoliaeT TeCcTupoBaHue cuctemMol. ECin moaynm 3aBUCAT OT MHTepdencos, HamMm AOCTAaTOYHO
COo34aTb 3arJlyLlKy, peaJn3ytoLLyo 3TOT uHTepdenc.

KopoTko

MpUHUMA NHBEPCUU 3aBUCUMOCTEN:
e BBOAWT MNMpaBWJia N orpaHny4eHna onsa 3aBUCMMOCTU OQHUX Mo,uyne|7| OoT Apyrunx;
o CHWXaeT 3alensieHne moaynen;

. [eflaeT TecTupoBaHue Moaysel npoLle;
« MO03BOJISIET NMPOEKTUPOBATL CUCTEMY TakK, YTOObl MoAy N BblV 3aMeHsieMbl Ha Apyrue.

MaTepuansl K pasgeny

« [pUHUMN MHBEPCUWN 3aBUCUMOCTEN, Bukuneans

o [MpuHUMN NHBEPCUN 3aBUCUMOCTEN, AnekcaHap bblHAO
o MpuHumMn nHBepcuun 3aBucrumocTten, MakeDev

. 3auenseHne Mmoayaen

o CBSA3HOCTb MoAaynen

« General Responsibility Assignment Software Patterns, GRASP

« Inversion of Control Containers and the Dependency Injection pattern
o [pumMep c TepMoperysigaTopoM

B npeasnbHOM Mupe
B naeanbHO CMPOEKTUPOBAHHON CMCTEME MOLYJIN 3aBUCAT TOJIbKO OT abCcTpakLUmWia, 3aLensieHne —

MWHNMaJIbHO, a CBA3HOCTb — MaKCWUMaJlbHa.

AyTeHTuduKauma nosib3oBaTesien

PaccMoOTpuM B KayecTBe Nnpumepa MoAyJ/lb ayTeHTUDUKALUN NoJib30BaTene.

class MySglConnection {/*...*/}

class Auth {

connection: MySglConnection

constructor (connection: MySglConnection) {

this.connection = connection

async authentificate (login: string, password: string): Promise<AuthResult>
{/*...%/}
}

B npvMepe Bbilie MOAY/b Auth — BbICOKOYPOBHEBLIN, @ MySglConnection — HU3KOYPOBHEBBINA.

Mpumep HapywaeT DIP, nOTOMY 4TO Auth 3aBUCUT HarmMpsMylo OT MySglConnection .


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%B8%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8_%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D0%B5%D0%B9
https://blog.byndyu.ru/2009/12/blog-post.html
https://makedev.org/principles/solid/dip.html
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%86%D0%B5%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D0%BD%D0%BE%D1%81%D1%82%D1%8C_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/GRASP
https://martinfowler.com/articles/injection.html
http://stg-tud.github.io/sedc/Lecture/ws13-14/3.5-DIP.html#mode=document

Ecnv Mbl cMeHUM 6a3y faHHbIX, TO HaM NPUAETCA MEHATb U KO MOAYAs Auth . Mo-xopoluemy,

Auth He O0JI)KeH HM4Yero 3HaTb 0 6ase JaHHbIX, KOTOPYIO Mbl UCMOSb3yeM. EMy OCTATOYHO 3HaAThb,

4TO eCcTb Kakas-To 6a3a, K KOTOPO MOXXHO LOCTy4YaTbCs Yepes onpeaenéHHble MeTodbl — 3TO

paboTa nHTepgeca.

interface DataBaseConnection {

connect (host: string, user: string, password: string):

class MySglConnection implements DataBaseConnection {

constructor () {/*...*/}

connect (host: string, user: string, password: string):

void

void {/*...*/}

Tenepb Mbl MOXXeM 0TBA3aTb Auth OT KOHerTHOIZ 6a3bl JaHHbIX, YKa3aB B 3aBUCUMOCTHU

MHTepdenc.

class Auth {
// Tun 3aBUCUMOCTM INOMEHSJICS:

connection: DataBaseConnection

constructor (connection: DataBaseConnection) {

this.connection = connection

authentificate (login: string, password: string) {/*..

OCP u LSP aBTOMaTOM

L%/}

MCHpaBHEHHHM BapunaHT aBTOMaTU4YeCKWN yA0OBAEeTBOPAET ABYM APYTIrM NPpUHLMNAM: OTKPbITOCTU-

3akpbiTocTn (OCP) n noactaHoBku JInckoB (LSP).

Mbl MOXKEM 3aMeHUTb 0A4HY 6a3y faHHbIX Ha OPYryto, ec/ii OHa peannsyeT nHTepdenc
DataBaseConnection , U MPUIOXKEHNE HE CIOMaeTcs, Kak 3Toro TpebyeT LSP. MNpu nsmeHeHnn 6asbl

HaM He NPUAETCA U3MEHSTb KoA MOAYNA Auth — Tak Mbl yaosneTsopsiem OCP.

MaTepuansbl K paspeny

o [MpuHuMN nHBepcumn 3aBncumocten, MakeDev
. Dependency Inversion Principle, oodesign
« OCP vs DIP

B peanibHOM >XXU3HM

Onsa 6onbliero KOHTPOJ1A Haj 3aBUCMMOCTSAMU N yNpoLleHusa TectuposaHusa DIP npepnaraet

NCNONb30BaTb MHBepCcUO KOHTRos (Inversion of Control, 10C) N MUHBEKLIUIO 3aBUCUMOCTEN

(Dependency Injection, DI).



https://makedev.org/principles/solid/dip.html
https://www.oodesign.com/dependency-inversion-principle.html
https://softwareengineering.stackexchange.com/questions/220765/open-close-principle-ocp-vs-dependency-inversion-principle-dip
https://en.wikipedia.org/wiki/Inversion_of_control
https://en.wikipedia.org/wiki/Dependency_injection

DIP, DI u TecTupoBaHue

MucaTb TecTbl 6e3 DIP BO3MOXHO, HO C/iegysa NPpUHLUMNY 3TO AenaTb npoiie. Ecnm Mmoaynb 3aBUCUT OT
abcTpakummn, To ero 3aBUCUMOCTb Jiervye NoAMeHUTb PEeNKOoBbIM 06 bEKTOM.

BepHEMCA K NnpuMepy C ayTeHTUdUKaunen. na Toro, 4Tobbl NpOTECTMPOBATL peasn3aumnto, KoTopas
He cnepnyeT DIP, HaM NpuaéTca co3faTh IK3EeMNAAp Kfacca MySglConnection :

describe ('Auth', () => {
let connection: MySglConnection

let auth: Auth

beforeEach (() => {
connection = new MySqglConnection(/*...*/)

auth = new Auth (connection)

b

it ('should successfully authentificate user', async () => {
const result: AuthResult = await auth.authentificate ('Alex', '123'")
expect (result.status) .toEqual (200)
})
})

Mpobnema — B Npon3BOAMNTENILHOCTU. XOPOLUNA MOAYJIbHbLIA TECT A0/DKEH BbITb BbICTRLIM, a

cO03OoaBaTb 3K3eMNAAap HacToAWero obbekTa Ha KaXkabllh TeCT — pecypco3aTpaTHO.

Kpowme TOroO, B naoxom peannsaunn KnacC MySglConnection CaM MOXKET 3aBUCETb OT APYrnx

Mo,uyne|7|, 2K3eMNnAapbl KOTOPbIX TOXe 6y,u,y‘r co3paBaTbCA. BCé 3TO cunbHO TOPMO3WUT TeCThI.

Tenepb nonpobyem NpoTecTUpPOBaThb peannsaunto, kotopas cnegyet DIP:

class DbMock implements DataBaseConnection {
connect (host: string, user: string, password: string): void {
// Bnechb neméphe onepaLuuu—3arJylKy,

// momkjouaTbcsa K Gase COBCeM He 00sS3aTesibHO.

// TyT peanmsaumus TOJIBKO TeX METOIOB,

// KOTOpPHEE MNOHAIoOATCsAa OJsS TeCTOB.

describe ('Auth', () => {
let connection: DataBaseConnection

let auth: Auth

beforeEach (() => {
connection = new DbMock (/*...*/)
auth = new Auth (connection)

b


https://stackoverflow.com/questions/346372/whats-the-difference-between-faking-mocking-and-stubbing
https://bespoyasov.ru/ttt-tdd/

//

Knacc DbMock peanusyeT MHTEP(ENC DataBaseConnection . Mbl MOXEM CMPOEKTMPOBATbL €ro

MaKCUMaJibHO MPOCTbIM U NErKMM, 3TO YCKOPUT paboTy TecTa.

NHBepcusa KoOHTpoONA

DI — 37O YaCTHbIA ClyYalt MHBEPCUUN KOHTPOAS. Mpy 3TOM NOAX0AE KOHTPOJIb 3a BbIMOJIHEHVEM
nporpaMMbl 0TAAETCS PPEVMBOPKY, KOTOPbIA 3HAET, B KAKON MOMEHT N KaKyto (yHKLUIO Haao

BbI3BaThb. Llenb 10oC — caenaTb cucteMy paclimpsemMon.

Inversify npegnaraet peweHne ana loC Ha TypeScript. Inversify npegoctasnsieT APl ona cospanuns
KOHTENHEePOB C YKa3aHUeM 3aBMCMMOCTEN, KOTOPbIE MOTOM MOACTAaBAATCA aBTOMATUYECKN.

MaTepuansl K pasgeny

. Dependency Injection

« Inversion of Control

« What's the difference between faking, mocking, and stubbing?
« Mock Objects, Design and DIP

« [Mpumep pa3paboTkn KpecTrnkoB-HOMKOB No TDD

« On DI, Loose Coupling_and Unit Tests
o Inversify.io

. Dependency Inversion with Inversify.io

LLIa6n10HbI NPOEKTUPOBAHUSA U NMPUEMBbI pedaKTOpUHra

CnepoBaTb NPUHLMNY UHBEPCUM 3aBUCUMOCTEN MOMOTaloT MHBEKLNA 3aBUCMMOCTeN, HabnogaTens n
WwabfIoHHbIN MeTOoA.

MHBbekKuna 3aBUCMMOCTEN

BHeapATb 3aBUCMMOCTM MOXXHO TpeMs cnocobaMu: Yepes KOHCTPYKTOP, Yepes CeTTepbl 1
NHTepdEencHo.

UHbeKLUA Yepe3 KOHCTPYKTOP

Cambin paCI'IpOCTpaHéHHbIﬁ BUA MHBEKLUNN — Yepe3 KOHCTPYKTOop. MNMpu co3gaHum Knacca B
KOHCTPYKTOpPE Mbl nepedncnsaem sce 3aBUCUMOCTU, KOTOpPblEe TpeﬁymTcn Ana co3naHnAa sK3emnnaapa:

class Room {
private chair: Chair
private couch: Couch

private table: Table

constructor (chair: Chair, couch: Couch, table: Table) {
this.chair = chair
this.couch = couch

this.table = table
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// Wnu MUCHOJb3yS KOPOTKMUM BApPMAaHT BaluCH:

class Room {
constructor (
private chair: Chair,
private couch: Couch,
private table: Table
) {}

HenocpencTBeHHO BHeApPeHNEM 06bIYHO 3aHUMAETCS CreumabHasa CyLHOCTb — DI-KOHTenHep.
KoHTenHepbl aBTOMaTU3NPYIOT CO34aHNE SK3EMMIAPOB HY>KHbIX KJIaCCOB M NMOMOratoT B yNpaB/ieHUn
VX XKU3HEHHbIM LKJIOM.

B f3bIKax CO cTaTuyeckonm Tunmnsaumnen DI onupaeTcs Ha TUrbl 3aBUCMMOCTEN, 06 BbABNEHHbIX B
KOHCTPYKTOpEe. cnosib3yst 3TN TUMbl U KOHPUIYPaLUIO NMPUIOXKEHWS, KOHTENHep BbibpaeT
KOHKPEeTHbIE KNacChl, KOTopble byneT BHeAPATh:

const container = new DIContainer();

// lpu permcrpaummu 3aBUCUMOCTEN Mbl OYIOTO OOBSABISEM «COOTBETCTBME

// Mexny abCTpaKTHHM TUIIOM MM MHTEpdelicoM M KOHKPETHON! peanm3aumein:

container.registerSingleton<Chair, WoodenChair>();
container.registerSingleton<Couch, LeatherCouch>();

container.registerSingleton<Table, DiningTable>();

// Mel ByOTO TOBOPUM:
// — KoHurenhep, ecymum yBumumb B kome Tun Chair’,

// 3aMeHy ero Ha BsK3eMmJsgp kjacca  WoodenChair' .

3T0, Harnpumep, nomMoraeT NOAMEHATb 3aBUCMMOCTWN BO BpeMA TeCTUpPOBaHNA, 3aMeHNB
perucTpaumio:

// BO BpeMs TEeCTMPOBAHMSA ME yKaxeM OPYyTMe KJIACCHL,
// KoTopble OYOYyT pPeayM30BEIBATL Te Xe MHTepbeict,

// HO, Hampumep, OYIOYyT NPEICTaBIATHL COOOM MOKM MIM CTaObH:

container.registerSingleton<Chair, TestChair>();
container.registerSingleton<Couch, TestCouch>();

container.registerSingleton<Table, TestTable>();

B TypeScript Tak>xe cyuiecTBytoT DI-KOHTelnHepbl, KOTopble paboTaloT Ha AekopaTopax, HO NoaobHoe
BHEeApPEHME BbIrAANT He Tak YNCTOo 1 TpebyeT n3MeHeHnn HeNOCPeACTBEHHO KoAa. BHeapeHue xe,
OCHOBaHHOE Ha TUMNax, NOMOraeT OTAENUTb «MHMPACTRYKTYRHbLIN» KOA OT KOAa NRPUIOXKEHUS.

NHBbeKUMs Yepes KOHCTPYKTOP OT/AIMYHO MOAXOAMUT, KOrla Bce uamn 6osblias 4acTb 3aBUCUMOCTEN
HeobxoauMbl Asia paboThl Knacca. ECiv e 3aBUCMMOCTU ONLUMOHaIbHbI UM HAM HY>XHO MEHSITb UX B
npotiecce paboTbl MPUIOXKEHWS, Mbl MOXKEM BOCMOJIb30BaTLCA NHBEKLIMEN Yepes ceTTep.


https://stackoverflow.com/a/50724263
https://bespoyasov.ru/blog/di-ts-in-practice/

NHbekuusa yepes cerrep
Mpwn BHeOgpeHN Yepes ceTTep Ka)Khas 3aBUCMMOCTb YKa3blBaeTCs B NoJie, KOTOPOe MOXXHO N3MEHUTb
yepe3 set . C TaKuM BUAOM BHEAPEHUA Mbl HE MOXXEM rapaHTUPOBaTh HasM4ymMe BCEX 3aBUCMMOCTEN,

MO3TOMY OHW OOJIKHbI ObITb ONUNOHANBbHBLIMUY, @ UX OTCYTCTBME HE OOJIKHO HapyLwlaTb pa60Ty
KJlacca.

Hanpumep, Hannyme B KOMHaTe Mebenn He 0653aTeNlbHO, KOMHaTa CMOXET «paboTaTb» 1 6e3 Heé,
MOTOMY 3aBUCMMOCTU MOTFYT BbITb ONLNOHAIBHLIMUA:

class Room {
public chair?: Chair
public couch?: Couch

public table?: Table

Mbl MOXKEM CO3[aTb KOMHaTy 6e3 mebenn, a NoToM 06CTaBNsATL €€ No Mepe HeobxoanmMoCTu:

const livingRoom = new Room() ;

livingRoom.couch = new LeatherCouch();

livingRoom.table = new OakTable();

9T0 Xe Mo3BoJIAeT 3aMeHATb 3aBUCMMOCTHY BO BpeMs paboThl, 4HTO MOXKeT BbITb MONE3HO npu
MCrosb30BaHUN NaTTepHa «CTpaTerna»:

livingRoom.couch = new LeatherCouch();

// ...COoycTss Kakoe—-TO BpeMs IMBAH MOXHO BaMEeHUTH:

livingRoom.couch = new FabricCouch() ;

I'Ip06neMa 3TOro noaxona B TOM, 4YTO NoJs C 3aBUCUMOCTSAMM CTAaHOBATCA public , @ 3TO HE BCeraa

npviemiemo. Ec/im 06bABASATL MoAs NyBANYHLIMU HaM He MOAXOLANT, Mbl MOXKEM BOCMOJIb30BaTLCS
BHEAPEHMEM C MOMOLLbLIO MHTepdeiica.

NHbekumsa c noMmowbio uHTephenca

BHeapeHVe C MOMOLLbIO MHTepdeca NoXoXKe Ha NpeabiAyLmii NoAX04, TOMbKO B HEM UCMONb3YHTCS
He ceTTepbl, a 0TAe/IbHble METOAbI-MHXEKTOpPbI. IX Mbl ONUCbIBaeM B UHTepence RoomBuilder ,

KOTOpPbIN peann3yeT Knacc Room :

interface RoomBuilder ({
injectChair (dep: Chair): void
injectCouch (dep: Couch): void

injectTable (dep: Table): void

class Room implements RoomBuilder ({

private chair?: Chair


https://refactoring.guru/ru/design-patterns/strategy

private couch?: Couch

private table?: Table

injectChair (chair: Chair) {

this.chair = chair

injectCouch (couch: Couch) {

this.couch = couch

injectTable (table: Table) {
this.table = table

YacTo Takoe BHeApeHMe NCNOoNb3yT BMecTe ¢ naTTepHoM «Pabpuka» nnu «Ctpontenb» ans 6onee
SIBHOrO MOCTPOEHNA 3K3emnaapa. Hanpumep, BHYTPU PYHKLNN roomFactory Mbl CO30aéM

3K3eMMJsap KJacca Room , @ MOTOM BbI3biIBA€M NHXXEKTOPLI, MeEpefaBas B apryMeHTax Hy>XHble

3aBNCMMOCTN:
function roomFactory(): Room {
const room = new Room/()

room.injectChair (new WoodenChair ())

room.injectTable (new WoodenTable ())

return room

Habnwopartens

Habntopnatens — wabnoH, KOTOPLIA CO30AET MEXaHU3M NMOAMUCKU, KOFAa HEKOTOPbIE CYLLHOCTM
MOryT pearmpoBaTb Ha NMoBeLEeHNE APYTMX.

Habnonatenb nHBepTUPYET KOHTPOJIb 3@ BbINOJIHEHMEM NPOrpaMMbl CXOXNM 06pa3om, Kak 3TO
nenatoT 06paboTumkm cobbiTuim B GUI. O6paboTynkun cobbITHiA BbI3bIBAOTCSA B MOMEHT
MoJsIb30BaTE/IbCKOr0 COOLITUA BBOAA: LLESTHOK MbILLM, Ha)KaTue KiaBuwun; Habnogatens — pearnpyetr
Ha U3MeHeHne cocToAHNSA Habnogaemoro obbekTa.

B npumepe 13 pasgena 06 OCP knacC SoftwareEngineerApplicant CA€AWUT 3@ NOSBJIEHNEM HOBOW

BaKaHCUN Yy HrAgency . MeToL update pelUaeT, Kak O6p860TaTb n3MeHeHne CoCcTtoaHunA.

B3anmopencrteme kKnaccop SoftwareEngineerApplicant W HrAgency «CTaHOBUTCS HPENMBORKOM>,

KOTOprI;I cneanT 3a USMEHEHNAMU N Bbi3blBaeT HY>XHble MeTOobl.

LLlaGnoHHbLIA MeToA,

LWabaoHHbIM MeToa — 3TO WabsioH, KOTOPbLIA onpeaensieT CKeneT aJlropuTtmMa, a HeKoTopble LWaru

0aéT peann3oBbIBaTh NoAKAaccaM. Tak NOAKAACCH MOryT nepeonpenensaTb YacTu aAropnutMa, He
MeHsa obLen CTPYKTYpbI.


https://refactoring.guru/ru/design-patterns/observer
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B npumepe Hmxe WwabnoHHbIN MeTOL, brewBeverage 3a[aéT Kapkac aJiropMTMa NpuUroToBJIEHNS

HanunTKa.

abstract class BeverageMachine {
public brewBeverage () : Beverage {
this.turnOn ()
this.prepareIngredients ()
this.prepareContainer ()
this.brew()
this.hook ()

// BasoBHE omepauuyr MMERT pPean3aluo:
public turnOn(): void {

this.on = true

// CneumudmuHEe IJiS KaxXOOTO IoOKJjacca onepauum

// BynyT NnepeonpeneiyiaTbCsa MNOTOMKAaMM :

abstract public preparelIngredients(): void
abstract public prepareContainer(): void
abstract public brew(): void

// XyKM NpPenoCTaBJIA0T NOMNOJHUTEJIbHEE TOUKM PAaCUMPEHUS
// B HEKOTOPHX KPUTUUECKMUX MECTax ajr'oOpuTMa .
// Ux mnepeonpenensaTb He 0OS3aTEJNBHO,

// Tak Kak ecTb NyCTas peanm3aumrsa O YMOJUYAHMIO:

public hook(): void {}

KOHKpeTHble K/lacChbl peannsyoT aﬁCTpaKTHble meTonbl 6a3zoBoro. OHM Takxe MOoryT
nepeonpenennTb U HeKOTOpHeIWETOﬂbIHoyMOHHaHMD.KaKﬂpaBMﬂO,KOHerTHHeHepeonpeﬂeﬂﬂDT
TONIbKO 4aCTb q:)yHKLI,I/IOHa}'IbHOCTVI.

class CoffeeMachine extends BeverageMachine {
abstract public prepareIngredients(): void {
this.grindBeans ()

this.heatMilk ()

abstract public prepareContainer(): void {

this.getNewCup ()

abstract public brew(): void {
this.pourEspresso ()

this.pourMilk ()



//

B cTaHgapTHOM MOLeNv Hac/ieloBaHUS MOTOMKM Bbi3biBAlOT MeTobl 6a30BOro Knacca. 34eCh Xe
Haob0pPOT — MeTOoAbl, Ppeann3oBaHHble B KOHKPETHbIX K/laccax, Bbi3biBaloTCs B 6a30B0M Yepes
Wab/IoOHHbI MeTOoq,.

MpenMyLLecTBO Takoro NoAxoAa B MOBTOPHOM UCMOJIb30BaHMM afropnuTMa C pasinyHbIMm
Bapuaumnsmm, OnacHocTh WabnoHa — B C/yYaliHOM HapyLlieHUn LSP npu namMeHeHun
(PYHKLMOHANBHOCTU Noakiacca.

MaTepuansl K pasgeny

. Habnwpartenb
« CTtpaTterus

» Peanusauusa Habnwpaatens Ha TypeScript

o LLabnoHHbLIN MeToA,
« Peanuzaums wabnoHHoro metona Ha TypeScript

o« NHBbeKLUS 3aBUCUMOCTEN
« Three Design Patterns That Use IoC
« Dependency Injection and its variations

« BHenpeHwue 3aBucmmMocTen ¢ TypeScript Ha NpakTuke
« What is a DI Container?

AHTMnaTI'epH bl U 3aNaxXxu

OcHoBHasa npobsieMa aHTMNATTEPHOB M 3aMax0B HUXKE — B COKPbLITUM 3aBUCUMOCTEN 1 YBEJINHEHUN
3auensieHns Mmoaynen opyr ¢ Apyrom.

KoHTpon-cdpuk

KoHTpOJI-hprK — 3TO 3anax, Npy KOTOPOM 3aBUCUMOCTU SBHO CO3[al0TCHA B KOHCTPYKTOpE C
MOMOLLUBK new .

class Auth {
// OBpaTuTe BHMMaHME Ha OTCYTCTBME apPTyMEHTOB Yy KOHCTPYKTOpa

// M KIoO4YeBOEe CJIOBO ~NEewW BHYTPM:

constructor () {

this.connection = new MySglConnection ()

Knacc Auth CTaHOBUTCS XXECTKO 3aLensieHHbIM C MySglConnection , TO €CTb HE MOXET pa6OTaTb

6e3 Hero. 9To HapywaeT OCP, LSP un |SP.

Tak>xe 4Tobbl MPOTECTMPOBAaTbL TaKoW Kaacc, NpUAETCa caenaThb r/106asibHbivi MOK A
MySglConnection . 3TO pecypco3aTpaTHO U 3acopsieT rinobasnbHyto 061acTb BUAUMOCTH.

JlokaTop cnyx6
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JlokaTop cnyx6 — wabnoH, KOTOPLIN NO3BOJSIAET NOAK/OYaTb 3aBMCMMOCTU B MOMEHT, KOFAa OHU
CTaHOBATCA HYXHbI.

Mbl Ha3blBaeM ero aHTUNaTTEPHOM C OFOBOpKOPI, HYTO eCTb CUTYalWnn, Koraa oH Hy>XeH — HalnpumMmep,

npun paboTe ¢ neracu. Ho Npun co3gaHnmM HOBOW CUCTEMbI JlyydLle UCnosib3oBaTb DI.

CaMmbllh rNaBHbIN MWUHYC 3TOro wabnoHa B TOM, 4TO OH HapywaeT MHKancynauuno, CKpbiBas

3aBUCUMOCTMN.

MoHATbL KOA M NpeAyrafaTh ero nopefeHne CTaHOBUTCA TPYAHO — Belb, 4TObbI Y3HaTb BCe
3aBUCUMOCTN Heobxoammo M3Yy4nNTb NCXOOHUKU. IDE y)XKe He CMoXXeT noAcKasaTb, Kakue
3aBMCUMOCTUN HeobXxoanMbl ANa CO3A4aHNS Knacca.

Mpwu ncnonb3oaHun DI Takol NpobsiemMbl HET — Yy HaC NPOCTO He MOJIYYUTCA CO34aTh IK3EeMMNAsAp
KJlacca,He nepefiaB Bce He0OXOAUMblE 3aBUCMMOCTM.

MaTepuansl K paspeny

. Dependency Injection: aHTMNATTERHbI
« JlokaTop cayx6

« Is Service Locator an Antipattern?

. Service Locator is an Antipattern, Mark Seemann

OrpaHuquvm M NnoaBOAOHbIE KaMHHU

MPYHLMA MHBEPCWM 3aBUCMMOCTER MOXET NMPUBOAMTL K CUTYyaLUsM, KOrfa NoTOK yrpaBieHus
nporpaMMbl 3aflaH HESIBHO, @ ABHOE — Jly4lle HEeSBHOrO.

HerpaMOTHoe ucnoJyib3oBaHue

|-|pl/l HerpamMmoTHOM M 6ECKOHTpOJ'IbHOM MNCrnonb3oBaHUM NpuHUWMNa n |OC-KOHTeMHepOB B HaCTHOCTW
JIOrNKa B3aMOAENCTBMSA KOMMOHEHTOB MOXXET 0Ka3aTbCa pa3Ma3aHHoW No Pa3HbIM HacCTaM

NMPUIOXKEHNSA. DTO MeLlaeT BOCMPUATUIO MPOrpaMMbl, CHUXKAET TECTUPYEMOCTb W yYBENIMYMBAET
CTOMMOCTb BHECEHMSA N3MEHEHWIA.

Kpome Toro, He BCe 3aBUCUMOCTU CTOAT TOro, 4TO6bl X MHBEPTUPOBaTL. OTANYNTL Takme oT

OCTasbHbIX 6blBaeT TPYLAHO U3-3a, HAaNpUMep, cneundukn npeamMmeTHon obracTu.

npOGJ'IEMbI C BHegpeHueMm 3aBUCUMOCTEN

C MHBbEKLMEN 3aBUCMMOCTEN TOXKEe MOryT BO3HUKaTb Npobiembl.

Mpy MHBEKLNK Yepe3 KOHCTPYKTOP 60/1bLLOE KOJINYECTBO 3aBUCUMOCTEN CUJTbHO yBeNnN4nBaeT
KOHCTPYKTOP. A NMpu HErPamMOTHOM UCMOJIb30BaHUM DI MOryT NOABUTBLCS LUUKANYECKNE 3aBUCUMOCTN.

B oboux cnyyvasix CTOUT NOCMOTpeTb B CTOPOHY SRP. CKopee Bcero, Kjacc AenaeT C/INWKOM MHOro, 1
ero Hapo pa3buBaTb Ha bonee menkue.

MaTepuansl K pasgeny

o [13eH MNnToHa

o MpuHUMA MHBERCUN 3aBUCUMOCTEN

« Pa3bupaemcs c SOLID: NHBepcKus 3aBUCMMOCTEN
« Dependency Injection and its variations
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« Dependency Hell


https://ru.wikipedia.org/wiki/Dependency_hell

3akn4yeHue

B 3TOM KHUre Mbl paccMmoTpenu 5 NpuHUMNoBs O6'beKTHO-OpVIeHTVIpOBaHHOFO an3sanHa, nx nonb3y B
NPOEeKTUPOBAHUN CUCTEM U OrpaHnyeHuns. NMorosopunu:

e O MPUHUUNE eONHCTBEHHOWN OTBETCTBEHHOCTU;
e OTKPLITOCTWU N 3aKPbLITOCTU;

. nonacTaHoBkW Bapbapbl JIMCKOB;
« pasgeneHuns nHrepdenca;

e NHBEPCUM 3aBUCUMOCTEN.

O6cyannn wabsioHbl NMPOEKTUPOBaHKSA, KOTOPbIE MOMOraloT UAN MeLatoT CefoBaTh 3TUM
npuHumMnaM. M3yunnm 3anaxm Koga, Kotopble CUrHanu3npyoT o npobremax u HecobnoaeHM
NMPUHLMMOB.

Y10 panbLie?

MpoeKTnpoBaHUe CUCTEM — LUTYKa MEXAUCUUMINHAPHANA. YToObl CMPOEKTMPOBaThL YCTONUYNBYIO
CUCTEMY, HaZl0 He TOJIbKO XOPOLLO NMPOrpaMMnpoBaTh, HO U 061afaTh MHXKEHEPHbLIM NOAXOA0M K
pelleHuto 3a4a.

Mbl cobpanivi CMMCOK MaTepunasioB, KOTOPbIE MOTYT MOMOYb Pa3BMTb CUCTEMHBIN NOAX0A K pa3paboTke
NMpPOeKTOB.

KHurum

Bblioennnm Heobxoanmbiii MUHNMYM MO NPOrpaMMnNpoBaHNIO N apXNTEKTYpPE, 006aBnN HECKOTbKO
KHUI O NPOEeKTUpPpoOBaHUN:

e Yuctbin kKoa, P. MapTuH

« Yncrtasa apxutekTtypa, P. MapTuH

o YuTaembih koa, O. bo3sen, T. Payyep
o PedakTopuHr, M. ®aynep

. JdhdekTuBHaa paborta c neracu. M. dusepc
. B nouckax TpeboBaHun, N. AnekcaHaep

« ApxutekTypa N0 Ha npakTuke, J1. bacc, M. KnemeHTc, P. KaLiMaH

Jlekuumn

Cobpanu Bupeosanucu nekuymin o6 OOM, TecTnpoBaHun 1 r’MBKOM Noaxone k paspaboTke:

« Principles of Object Oriented and Agile Design, Bob Martin

« The Principles of Clean Architecture, Bob Martin
« The Future of Progamming, Bob Martin

« All the Little Things, Sandi Metz

. Get a Whiff of This, Sandi Metz

Pecypchbl 1 noaxoabl
OTobpann camble XXNpPHbIe pecypchl C WabnoHaMy NPOEKTMPOBaHUSA, NoOAXoAaMKN K pa3paboTke 1

pedaKTOPUHry:

. Refactoring.guru
« Design Patterns for Humans

. Design Patterns Game
« Design Pattern Implementations in TypeScript
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https://www.amazon.com/Discovering-Requirements-Specify-Products-Services/dp/0470712406
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https://www.youtube.com/watch?v=TMuno5RZNeE
https://youtu.be/o_TH-Y78tt4
https://youtu.be/ecIWPzGEbFc?t=1h10m30s
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https://refactoring.guru/
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md
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. Teopus pelieHns nobpetaTenbCckmnx 3agay
« Mpumep pa3zpaboTku «KpecTukoB-HOINKOB» No TDD

KoHuenuun u MHCTPYMEHTbI NPOEKTUPOBaHUA

Hawnmn WHCTPYMEHTbI 1 MEeTOo40JI0rMn MooennpoBaHUAa U NPOEKTUPOBaHNA CUCTEM!

o YHUDULMPOBAHHbIN A3bIK MoaenmpoBaHusa, UML
o HnarpamMmmbl NOTOKOB AaHHbLIX, DFD

« Entity-relationship moaenb

« MeTopnonorusa moneanposaHus, IDEF
. Pa3paboTka Yyepe3 TecTupoBaHue, TDD

06 aBTOpax

DTY KHUXKY Hanucanu:

« Cawa becnosicoB — pa3paboTymk B 0+X, coaBTop TskenoBaTo, ObIBLINA NpenofaBaTesb B
HeTosnorum

« ApTém CamochanioB — BenyLnii GpoHTeHA-pa3paboTymnk B Social Discovery Ventures, 6biBLIMR
npenogasaTenb B LoftSchool

...N1 KOHTPNOBLIOTOPLI MPOEKTa ¥

NMoMo4yb HaM

Mbl 6yaem pagbl, €C/iv Bbl:

« pacckaXkeTe 0 KHUre B couceTsx, bnorax, Tenerpam-kaHanax;
. nonankaeTte eé€ Ha [utxabe.


https://ru.wikibooks.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B8%D0%B7%D0%BE%D0%B1%D1%80%D0%B5%D1%82%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D1%85_%D0%B7%D0%B0%D0%B4%D0%B0%D1%87
https://bespoyasov.ru/ttt-tdd/
https://ru.wikipedia.org/wiki/UML
https://ru.wikipedia.org/wiki/DFD
https://ru.wikipedia.org/wiki/ER-%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/IDEF
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D1%87%D0%B5%D1%80%D0%B5%D0%B7_%D1%82%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://bespoyasov.ru/
https://0x.se/
https://fuckgrechka.ru/tzlvt/
https://netology.ru/
https://github.com/dex157
https://sdventures.com/
https://loftschool.com/
https://github.com/bespoyasov/solidbook/graphs/contributors
https://github.com/bespoyasov/solidbook

