Copep)xaHue

e BepneHue

o O 4ém 310

= [louemy O0M?
s O Kakux NpuHLMNax NoNaET peyb?

= Kakoi nnaH?
= MaTepuanbl K pasgeny.

L]

(2]
-0
T

o |
W

BeaeHune

= [IpUHUMN eANHCTBEHHOW OTBETCTBEHHOCTU

» KOpoTko

= MaTepuanbl kK pasaeny

o B wuaeanbHOM Mupe

s OTYér
» PopmMaTbl 3KCNopTa

= Bbibop dopmaTta

o B peanbHOWN XU3HU

s O6paboTka COKeT-CcobbITUM
= HacTpolika 610/XeTa BO BTOPOW Bepcum TaxenosaTo

o LLabnoHbl NPOEKTMPOBAHUSA N MPUEMBI pedaKTORUHIa

= BbigeneHuve knacca

= Qacap

= [lpokcun

= MaTepwuanbl K pasgeny

o AHTMNATTERHbI W 3anaxu

= B0XEeCTBEHHbIN 06bEKT

= CVHINTOH

» CMellleHVe apXUTEKTYPHbIX C/I0EB

= MaTepuanbl K pasgeny.

o OrpaHuyeHns 1 NoABOAHbIE KAMHMU

= Cnenoe cnefoBaHue OMacHo

= TpyAHOCTb HayalbHOr0 NPOEKTUROBAHMUS

= PaspaboTka Yepes TeCTMPOBaHMWE — He NaHaLlles, a UHCTRYMEHT

= MaTepwuanbl K pasgeny

e OCP

o BeepneHue

= [IpMHLNMO OTKRbLITOCTU-3aKRbITOCTU

= Ha npumepe



= KOpoTKOo
= MaTtepuanbl K pasgeny

o B wunaeanbHOM mupe

= HapyuweHne OCP 1 KOHKpeTunka

s [pumeHeHne OCP 1 abcTpakumm

= MaTepuanbl kK pasaeny

o B peanbHOWM XM3HU

»  VIHbekLns 3aBUCUMOCTEN U TeCTUROBaHME

»  VIHbekLNs 3aBUCUMOCTEN U pacliMpeHne yHKLIMOHANbHOCTHU

= MaTepuanbl K pasgeny.

o LLlabnoHbl NPOEKTMPOBAHUSA N NMPUEMBI PeDAKTORUHIa

s Ab6cTpakTHag Gpabpuka

= CTparterus
= [lekopatop
= Habnwpatenb

= 3aMeHa NpPAMOro Hac/lefoBaHug Ha NOAMMOPdU3M 1 KOMMO3ULIUIO

= MaTepuanbl kK pasaeny

o AHTUNATTEPHbl U 3anaxu

= CBg3blBaHME Yepes3 KOHKPETHbIE KNacChl

s CUHINTOH
= Jlerkosec
= MaTtepuanbl K pasgeny

o OrpaHWYeHns 1 NoaBOAHblE KAMHU

= Cuctema He MoXeT 6biTb 3akpbiTa Ha 100%

= bonbllioe KOMMYECTBO CYLUHOCTEN

= MOXeT ObITb HEe HY>KEH /19 MaNeHbKUX NMPWUIOXKEHUN

= MaTepuanbl K pasaeny.

e LSP

o BBepneHue

m Kjiaccuyeckui npumeR

s [IpuHuun noacTaHoBkK bap6apbl JINCKOB

= CHoBa npumep

= HacnepoBaHuve U KOMNO3ULMS

s KOpoTko
= MaTtepuanbl K pasgeny

o B wuaeanbHOM Mupe

s ABCTpPaKTHbIN KjlacC-poauTesb

s UNHTepdeic

= MarTepwuansl K pasaeny,

o B peanbHOWN XU3HU

= Vepapxuga nonb3oBartenen




= [Ipumensem LSP

s KomMnosuuusa nam HacnepoeaHue
= React n JSX

= MaTepuanbl K pasgeny.

o LLabnoHbl NPOEKTMPOBAHUSA N NMPUEMBI PpeDAKTORUHIa

. KOHTpakKTHOe NporpamMmMmupoBaHme

= l3BreyeHve nHTepdenca, n3BneyeHme cynepkaacca
= Komnosuuus, n3ameHeHne Moaenu HacnenoBaHus

= MaTepwuanbl K pasgeny

o AHTUNATTEpHbl U 3anaxu

= HenpepackasyemMoe naMeHeHue nosefeHund

= WHTepdenc, KOTOPOMY Hesb3s A0BERaTb

= MaTepuanbl K pasaeny.

o OrpaHuyeHus u noaBoAHble KaMHU

= /I3MeHeHune nepapxum Aoporo

= licnofnb3oBaHWE KOHTRAKTOB pecypco3aTpaTHo

= BbiaeneHuve cynepkiacca uMeeT npeaen

= MaTepuanbl K pasgeny.

ISP

[e]

BeeneHue

= [IpuHuUMN pasaeneHuns nHtepdeiica

= [Ipumep 3agauu
» PaspeneHve Yepes AenervpoBaHme

» PaspeneHuve Yepes MHOXECTBEHHOE Hac/ieaoBaHue

= KopoTko
= MaTepuanbl K pasgeny.

o B upeanbHoM mupe

«[ycTaga» peannsaLms

= PaspneneHue nHtepdelica

= CpaBHeHue ¢ SRP, BangHue Ha LSP

= MaTepwuanbl K pasgeny

o B peanbHOW XW3HU

= TpaTbl 1 Aoxoabl B KonHe

= YBenomseHua B 3agadyHuke

o Lla6noHbl NROEKTUPOBAHNS U NRUEMbBI pedhakTORUHra

= Apantep
s BbigeneHune uHtepdeiica

= MHOXeCTBEHHOe Hac/iefoBaHue

= MarTepwuansl K pasaeny,

o AHTMOaTTepHbl U 3anaxu

s [pg3HbIl UHTEPdeENC




n «[lycTag» peaansauunsg

n |SP pewaet
= MaTtepuanbl K pasgeny

o QOrpaHuyveHus un noaBoaHble KaMHU

= Cnenoe cnefoBaHWe onacHo

= Kak NoHATb, YTO MHTEPhENC cTan rpa3HbIM

»  KOHGAMKTbI posieit U nepapxumn
= MaTepuanbl K pasgeny

P

[o]

BeeneHue

= [pPWHLMA MHBERCUMN 3aBUCUMOCTEN

s 3alensieHme U CBA3HOCTb

» AGCTpakumm
s DIP 1 TeCTMpyemMocTb

= KopoTko
= MaTepuanbl K pasgeny.

o B wunaeanbHOM mupe

s AyTeHTudUMKaLMg Nofb3oBaTenem

= OCP wn LSP aBTomMaTomM

s MaTepwuanbl K pasgeny

o B peanbHOW XW3HU

= DIP, Dl n TectmpoBaHue

= /IHBEpPCUS KOHTPONA

= MaTepuanbl K pasaeny.

o LLlabnoHbl NPOEKTMPOBAHUA U MPUEMBI peDaKTORUHIa

s /HbekLuMg 3aBUCMMOCTEN

= /IHbekLIMa Yepes KOHCTPYKTOR

= /IHbeKLIMa Yepes ceTTep

= VIHbeKLNs C MOMOLLbIO MHTEpdelica

= Habnwpatenb
s 1labnoHHbIV MeTon,

= MaTepuanbl K pasaeny

o AHTUNATTERHbI U 3anaxu

= KoHTpon-¢ppuk
= JlokaTop cayx6
= MaTepwuanbl K pasgeny

o OrpaHuyeHus u noaBoaHble KaMHU

= HerpamoTHoe ucnosb3oBaHue

= [pobnembl c DI



= MaTepwuanbl K pasgeny

o 3aka4eHue
= Y70 panbwe?

n KHurm

= Jlekuuu

= Pecypcbl 1 noaxoabl

s KOHLUEeNnuun n MHCTPYMEHTbI MPOEKTUPOBaHMSA

06 aBTOpax

= [ToMOYb NPOEKTY

e Cnosapb

BBepeHue

O yéem ato
MporpaMMupoBaTb — CJ/IOXHO.

XopoLunii Kog agekBaTHO OTpaXxaeT CUCTEMY, KOTOPYIO OMUCHLIBAET, OH YCTONYMB K MU3MEHEHMNSM B 3TON
cucTeme. MNI0X0N KO 3anyTaHHbIN, XPYNKUA U HEMOHATHbLIN — OH 3aMeasiseT paspaboTky.

Kopf cTaHOBUTCS MNOXUM, KOr[a OH nepeCTaéT COOTBETCTBOBATb P€abHOCTU — 6VI3HeC—Tpe6OBaHI/IFIM,
npasunam nosegeHnsa yacTen CUCTEeMbl, UX OTHOLLEHNAM OpYyr C APYroM.

BusHec-npaBuna — ato Tepputopus. Kog — kapTta aToi TeppuTopun. Yem ToyHee KapTa, TeM Mpolle
CNpaBAaTbCs C USMEHEeHUAMM B TPeOOBaHUSAX U faXke NpeaBuaeTb UX.

B aTOl KHUIre Mbl XOTUM pacckasaTb 1 NokasaTb Ha NpuMepax, Kak NPUHLMMNbI 0GbEKTHO-

OPWEHTUROBAHHOIO MNPOrRaMMUPOBAHNA MOTYT MOMOYb CMIPOEKTUPOBATb YCTOMYMBYIO CUCTEMY.

Mouemy OON?

OOQIT BbI3bIBaET Cropbl.

BoliHa napagurmM MoxeT co3faTb BnevaTneHue, Yto nogxon OO yctapen u nnox. Ho OO — aTo Bcero
SIMLIb MHCTPYMEHT. Y KaX[a0ro MHCTPYMeEHTa eCcTb yao6CTBa, HeAoCTaTKMN 1 061acTb NPUMEHEHNS.
MHCTPYMEHT OMKEeH 0CTaBaTbhCs CNOCOBOM peLleHMs 3ajaun U He LOSIKEeH CTaHOBUTHCS CaMOLLesbio.

OOIT1, Kak MHCTPYMEHT, MOXET MOMOYb CNPOEKTUPOBATb CUCTEMY Ha s3blke, 6onee 6IN3KOM K A3bIKY
6u3Hec-npaBu. ATO CHUXAET BEPOATHOCTb OLWMOKM Npu NepeBoe C «a3blka BU3Heca» Ha «A3blK
paspaboTkm» N HaobopoT.

O KakKux nNpuHUMnax nompeT peyb?

Mbl paCCMOTPUM 5 NPUHLMNOB, & UMEHHO:

e MpPMHLMN eAMHCTBEHHON OTBETCTBEHHOCTHU (single responsibility principle);

e OTKPbITOCTU U 3aKpPbITOCTU (open/closed principle);

e nopacTtaHoBku bap6apsbl Jinckos (Liskov substitution principle);

e pasneneHus uHtepdenca (interface segregation principle);



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

e MHBepcuu 3aBucumMocTel (dependency inversion principle).

Ka)Kﬂ,bli;l N3 HUX — 3TO NNLWb peKoMeHdauund, BCe OHN MMEeKT obnactb n rpaHuubl NpUMeHeHus. Ho 4TO6bI
YBUAOETb 3TU r'PaHULLbl, Heobxoanmo NOHATDb, B YEM nonbsa n n30epXxKn Kaxxaoro.

MHoOru1e NPpMHLMMbI BaM MOKaXyTCs Ype3mMepHO abCTPaKTHbIMU, HEKOHKPETHbIMU AN BOBCE HagyMaHHbIMMU.
OTHecuTeCb K TakMM NPUHLKUNEM, KaK K A3eHy Python — gepxuTe B rofioBe, HO NPOBepPANTE, HACKOIbKO
OHM NoNe3Hbl B KOHKPETHOW CUTyaL K.

Mbl B 9TOI KHUIre npegnaraeM ewe ogHy u3 6€CKOHEeYHbIX MHTepnpeTaunii aTux NPUHLKNNOB, NOMYTHO
pacnucbiBas Nnosb3y U orpaHUYeHns Kaxnoro. 3Has nosb3y 1 orpaHnYeHns, MOXHO OLEHUTb, HACKObKO

KOHerTHbIVI npuHUKMN NOMOraeT pewnTb 3agady, CTo4alyo nepen saMun.

Kakoii nnaH?

Kaxnabii pasgen 6yaer onucbiBaTb OOUH M3 MPUHLMMIOB M NOKa3sbiBaTb, Kak UM Mofb30BaThCA B
noBscegHeBHOM paboTe.

Mbl 6yaem paccMaTpuBaTb NpuMepbl Ha TypeScript, Tak Kak B HEM eCTb NOHATUSA, KOTOPbIe HaM NpUroasaTcs
no xogy noeecTBoBaHus. Ecnu Bbl YyBCcTBYeTe cebst HeyBepeHHOo ¢ TypeScript, nonpobyinTe NpoYecTb KHUTY

TS Deep Dive — oHa coep>XUT BCe KOHL,ENUUN, KoTopble Mbl 6y1eM NCMONb30BaTh.

B KOHLe pa3nenos Bbl HaW4ETe NPOBEPOYHbIe BONPOCHI. KaXk bl NpaBU/ibHO OTBEYEHHbIN BOMPOC
yBeMYMBaET KOJIMYECTBO OYKOB Ha BalleM cyeTy. MakcuManbHO-BO3MOXHbIN CYET — 100 04KOB.
OTBevanTe akkypaTHO — BOMNPOCHI ¢ NoABoxoM. O6paTnTe BHMMaHWE, BapuaHTOB OTBETA MOXET 6bITb
6onblie ogHoro.

MaTtepuanbi K pasgeny

e O6bLEKTHO-OPUEHTUROBAHHOE NMPOrPaMMmUROBaHME
e Bob Martin SOLID Principles of Object Oriented and Agile Design, Youtube
e KapTa # TeppuTopus

e 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

BBepgeHue

YT10bbI BHUKHYTb B 3TOT U Apyrue npunHUunbl, HamMm NoHago0bmUTCS BBECTU HECKOJIbKO I'IOHFITI/II;I, KOTOpble

6ynem Mcnonb3oBaTh.

Mogynem Mbl 6yf,eM Ha3blBaTb Kakylo-TO YacTb Kofa, 060CO6NEHHYI0 OT ApYruX. ATo MOXeT 6bITb Knacc,
dYHKUMA, 06bekT, dain — B 06LEM, YTO-TO, Y YEro eCTb rPaHuLbl, OTAeNAoWMe 3TOT KoA OT APYyroro.

BusHec-npasunamu 6ynem HasbiBaTb NpaBuia B3aNMOLENCTBUS CYLLHOCTEN OPYT C APYTOM U BHELWHEN
cpepoi. MNop BHeLHeN cpenoin byaemM NoHUMMaTb BCE, YTO BAUSIET Ha MPOrpaMMy U3BHE —
nosib3oBaTeNbCKMiM BBOL, cOBbITUS, BbI3OB APl 1 T.4.

lMpu4ynHo nameHeHns bygem HasbiBaTb O6HOBIEHNE BM3HEC-NMPaBusl, KOTOPOE BbIHYXAAaeT MEHATb KOf,
Kakoro-nn6o mopyns.

MpuHUMN €OVHCTBEHHOI OTBETCTBEHHOCTHU

MprHUMN eANHCTBEHHOW 0TBETCTBEHHOCTM (Single Responsibility Principle, SRP) o3HauvaeT, 4yto y moayns

0OJIKHa ObITb TONBbKO ofHa nNpuyuHa 0ns nameHeHus. Becb kopg, KOTOprI‘/lI MeHseTcs No aToMn npunynHe,
[omkeH 6bITb co6paH B 3TOM MoAayne.

Mpolle roBops NPUHLMN NpeafiiaraeT HaM NPOBOAMTb FPAHNLbI MEXAY MOAYSMUN TaK, YTOObl U3MEHeHMne B
6u3Hec-NpaBuax 3aTparvBano Kak MOXHO MeHblle Mofynei, B naeane — oAuH.

OCHOBHOW MHCTPYMEHT NPUHLMNA — 06beANHATb Te YaCTW, KOTOPble MEHSITCS MO OOHON NpUYMHe, U
pa3genaTb Te, KOTOpble MEHSIOTCS MO PasHbIM.

MpUHUXN NO3BONSET YMEHbLINTb KOJIMYECTBO KOAa, KOTOprl71 HY>XHO MEHATb NpU USMEeHeHnUn busHec-
npasua. OH NOMoraeT orpaHNYnTb BINSHUE 3TUX N3MEHEHUN 1 KOHTPONMPOBATb CNOXHOCTb NporpamMmmebl.

KopoTko

MpuHUKMN e,D,I/IHCTBeHHOf;I OTBETCTBEHHOCTU:

e romoraeT pa3buBaTb U [EeKOMMNO3NPOBATb 3a4a4M MO OAHON Ha MOAY/b;
e yMeHblUaeT KOIMYeCTBO MOAyNen, KOTOpblie Haf0 U3SMEHUTb NPU U3MeHeHUn TpeboBaHui;

e OrpaHUN4YMBaET BINgHNE VI3MeHeHVIl7I, nomMorag KOHTpPoOMpoBaTb C/I0OXHOCTb CUCTEMbI.

MaTtepuanbl K pasaeny

e Think you understand SRP?
e SRP: He Takol NpOCTOM, Kak Ka)xeTcs

e [MpPUHLINN €ANHCTBEHHOW OTBETCTBEHHOCTU
e SOLID: Yactb 1, SRP

B ngpeanbHOM Mmupe

B naeanbHOM MUpe KaXAblil Kacc B KOAE peluaeT ofHy M TONIbKO Of4HY 3adady, a Bce 3afjauu
CTPYKTYPUPOBaHbI U pasaeneHbl. Moaynu B 3TOM cllyyae AOMNOHAT APYr ApYra, a UX COBOKYMHOCTb

OeTanbHO ONUCbiBaeT CUCTEMY.


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

[onycTuMm, y Hac ecTb 3agayva co3gaTtb OTYET 06 aKTMBHOCTM NOJIb30BaTENEN U BbIBECTU €ro B HECKOMbKUX
BapuaHTax: Kak cTpoky HTML nnu TXT.

OTuér

Mbl co3gapuM Kflacc ReportExporter , KOTOPbIN ByneT 3aHMMaTbCS TO/IbKO 9KCMOPTOM AaHHbIX.
OnpenensaTb HeobxoanMbI dopmaT ByaeT knacc FormatSelector . A dopMaTUPOBaAHUEM AaHHbIX ByayT

3aHMMaTbC4 KNlacCbl: HtmlFormatter W TxtFormatter .

// TWI DAaHHBIX IJIsS OTUETa
type ReportData = {
content: string,
date: Date,

size: number,

// BO3MOXHEE (QOopMaTH
enum ReportTypes {
Html,
Txt,

// KJjacc, KOTOPEIM BaHMMAEeTCs BKCIOPTOM OaHHBIX
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)

dopmaTtbl 3KcnopTa

B cooTtBeTcTBMM ¢ SRP dpopmaTupoBaHue faHHbIX — 3TO oTgesibHas 3agada. Noatomy gns npeobpasoBaHus
[JaHHbIX OTYETa B He06X0aMMbIA dopMaT Mbl CO3[aAMM OTAENbHbIE KacChl.

interface Formatter {

format (data: ReportData): string

// wmacc nna dopMmaTuposBaHusa B HTML
class HtmlFormatter implements Formatter {
format (data: ReportData): string {

// dopmaTupyeMm naHHee B HTML 1 BO3Bpamaem:



return 'html string’

// wjacc nna dopmaTupoBanmus B TXT
class TxtFormatter implements Formatter {
format (data: ReportData): string {
// dopMmaTupyeMm maHHele B TXT M BO3Bpamaem:

return 'txt string'

Bbi6op dpopmaTta

MPUHLMN €AMHCTBEHHOW OTBETCTBEHHOCTM NMOACKAa3blBaET, YTO BbIGOP GpopmMaTa He BXOAMT HU B 3adady
dopMaTUpPOBaHNA OaHHbIX, HX B 3a[4a4y UX NOAroTOBKWU. N03TOMY CYLLECTBYIOLLME KAaCCbl HaM He
nogonayT.

Co3pagunM HOBbIN KNacc FormatSelector , KOTOPbIA 6yaeT BbIGMPaTb TUN GOPMATUPOBAHMS, B

3aBUCUMOCTU OT HACTpoeK.

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 (/*...*/)

Takum o6pa30M SRP nomoraer pa3nenintb OTBETCTBEHHOCTb 3a pa3/inyHble 3aa4vn Mexay CyuHOCTAMU U

CﬂeﬂaTbSTOTaK,qTOGbIKaXﬂaﬂCymHOCTbSaHMMaﬂaCbOﬂHOﬁ3aﬂaqeﬁ

B peanbHON XXU3HU

B peanbHo xn3HM SRP Takxe No3BoNSeT pewaTtb 3agayn apodekTnsHee. Huxe Mbl NpUBENM HECKOMbKO

NPUMEPOB M3 NPOEKTOB, Haf, KOTOPbIMU paboTanu.

Banupauusa ¢opm
B Beb6e ogHa 13 pacrnpoCTpaHEHHbIX 3a4a4 — BanMaauma Gopm.
YacTo paspaboTynkn BannaupyoT AaHHble NPSAMO B KOHTpossiepax ¢opM. 3To NPMBOANT K TOMY, YTO KOA

KOHTPO/IEPOB CTAHOBUTCS Ype3MepPHO 06GbEMHbBIM 1 HeYnTaeMbIM. Takxe Takoi noaxon rposunT
ny6nnpoBaHMeM Kofa, Korga ogMHakoBas Banuaauma NCcnonb3yercs B pasHbix popMax.



Mo NPUHUMNY eOUHCTBEHHOM OTBETCTBEHHOCTU CriefyeT pasfaensTb Ko, KOTOpbIi MeHseTcs No pasHbIiM

npuynHam. B cnyyae c Banmp,au,meﬁl GOpPMbI €CTb BE 30Hbl OTBETCTBEHHOCTH.

MepBasi — NpeAcTaBfieHMe AaHHbIX: BbIBOL MOMEN, 3HAYEHWIA, Mporpecca 3anoiHeHHOCTU GOpPMbI, OWNBOK U
npoyee. BTopasa — npeobpasoBaHue n ob6paboTka AaHHbIX. Banuaoaunsa nonagaeT Bo BTOPYIO.

B upgeane Banuaaums He JO/KHA HUYEro 3HaTb O TOM, B KAKOM BU[e AaHHble BbiBoaaTca. OHa Jo/KHa
paboTaTb TOMbKO CO 3HAYEHUAMU U MPUHMMATb HaBopPbl AaHHbIX B 06roBOpEHHOM dhopmaTe, He
npuBs3bIBasCb K popMe BOBCE.

MpumMmeHeHue SRP onsg BanuaaumMm no3BonseT:

e YMEHbWNTb Kof 06paboTuYnkoB GOpM, BbiAeNNB BannaaLmio B OTAENbHbIA MOLY/b;

e [OepXaTb BanualMio 3Ha4YeHUi B 04HOM MecTe, cobpaB BCE, YTO K HEWl OTHOCUTCS B OAHOM
MoOAyne;

e BanMAMPOBaTb He TOMbKO GOPMbI, a Ntobble Habopbl JaHHbIX, KOTOPblE COOTBETCTBYIOT
0brosop&HHoOMy dpopmaTy BanmaaTopa.

O6paboTka cOKeT-cobbITUN

[na paboTbl C AaHHbIMK B peasibHOM BpeMeHU B Bebe YacTo ncnonbsyetcs socket.io.

Ecnu B cuctemMe eCTb KOMMOHEHTbI, KOTOPble KaKMM-TO 06pa3oM paboTaloT ¢ COKeT-cobbITUAMMU, ecTb
cobnasH o6pabaTbiBaTb 3TU COBLITUA NPAMO BHYTPU KOMMOHEHTa. Ha nepBbiii B3rnag aTo Aaxe He
NPOTUBOPEYUT NPUHLMMY: BEAb COBbITUS HEMOCPEACTBEHHO CBSA3aHbl C KOMMOHEHTOM U 3agayvelt, KOTopyio

OH peluaer.

Ho cobbITUSA B KOMMNOHEHTE — 3TO He 06593aTeNbHO COKET-CobbITUA. Y KOMMOHEHTa NO-X0pOoLeMyY OOMXKEH
6bITb MHTEpPdENC, KOTopbI 6bl oNMcbiBan cobblTUd KOMNOHEHTa U ero nosegeHue. (MogpobHee 06
MHTepdelcax Mbl NOroBOPUM B pa3faesnie o NpUHLMNE pasaeneHus nHrepdenca.)

Mo SRP HacTpoiiky paboTbl UMEHHO C COKETaMU cliefyeT BbIHECTU B OTAENbHbIN MOAY b, MPUYUHOM

M3MEHEHUs KOTOPOro 6yaeT ToNbKO HAacTpoiika U 3aBUCUMOCTb COKETOB.

HacTpoliika 6log)keTa Bo BTOpoi Bepcuu TakenoBato

TaxenoBaTo — 3TO NPUIOXKEHNE, KOTOPOE NMOMOraeT 3KOHOMMUTb. [ToNb30BaTENN YKa3biBalOT, CKOJIbKO AeHer
Y HUX €CTb M Ha Kakol CPOK OHM XOTAT UX PaCTAHYTb. [pUoXeHne paccuynTbiBaeT GIOAXKET U CYMMY Ha
[OEHb.

B nepBoli Bepcumn 610a4KeT U CyMMa Ha AeHb 6bl/iv YacTAMU OAHON CYLHOCTN — BloaxeTa. TO CUMNbHO
YCNOXHAN0 pacyéTbl U yBeNNYNBano o6béM 06paboTUNKOB NOMb30BATENbCKUX COOBITUN.

Mo npuHunny €QVHCTBEHHON OTBETCTBEHHOCTM pa60Ta C CyMMOVI Ha AeHb U ¢ 06LWmMM B6oaXKeTOM Ha BeCb
nepuof — pasHble 3agaydu. NpuynHa N3MeHEHNa CyMMbl Ha fleHb — BBOA, TpaTbl; NPUYNHA U3MEHEHUS
6togxeTa — USMEHEHMe HacCTpoek bropxeTa.

B 06HOBNEHHO BepcuM BIOAXKET U CyMMa Ha [eHb CTanu OTAe/lbHbIMUM CYLLHOCTAMM, KOTOopble obLiatoTcs
OPYr C OpYyrom Yyepes COOBLLEHUS U KOMaHAbI.

3T0 NO03BONMIO:

e YMEHbLINTb KOIMYECTBO 3/AXK-KEMNCOB NPUN pacyETax CyMM;
e cpenatb obuieHne Mexay CyLLHOCTIMU 6onee NPo3payHbIM;
e pa3fennTb OTBETCTBEHHOCTb 3a 00paboTKy TpaT M HAaCTPOEK.


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

LLa6noHbl NPOEKTUPOBaHUSA U NPUEMDI pedaKTOPUHra

Co6ntoaaTtb NPUHLMMN €0UHCTBEHHOM OTBETCTBEHHOCTU NO3BOMAOT HECKOMbKO WAGN0HOB NPOEKTUPOBaHUS
1 Npuémos pedakTopuHra.

BbipeneHue Kknacca

Bbloenernuve knacca — NpuMémM pedakToOpUHra, Npy KOTOPOM 13 60MbLIOro Kjlacca C MHOXeCcTBOM cnabo-
CBA3aHHbIX MO CMbIC/Y Mofen U MeToL0B, BblAeNseTcs OaMH U HECKOJIbKO K1aCCOoB.

CMbIc npuéMa B TOM, YTOObI IBHO BbIAENUTb HasHayYeHue Knacca. MoeanbHbllii pesynbtaT — NONyYnTb
KJlacc, KOTOPbI MOXHO onMcaTb ogHoM Gppasoi nan gaxe ogHUM CIIOBOM.

B npumMepe HMxe A0 pedakTopuHra Mbl UMEEM KlacC Person , KOTOPbIA COAEPXUT NOTUKY
npeobpasoBaHua TenedoHHOro HoMmepa. Nocne — aTa GYyHKLMOHANBHOCTb BbIHECEHA B Knacc

PhoneNumber .

// mo pebakTopmHTa

class Person {
name: string
phone: string

officeCode: string

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

this.officeCode = officeCode

phoneNumberOf () : string {
return “${this.phone} no6. ${this.officeCode}"

// mnocine

interface IPhoneNumber {
phone: string
officeCode: string

valueOf () : string

class PhoneNumber implements IPhoneNumber {
phone: string

officeCode: string

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

this.officeCode = officeCode

valueOf () : string {

return “${this.phone} no6. ${this.officeCode}"


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

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 Tenepb paboTaeT TOMbKO C AaHHbIMMW MOMb30BaTeNs, a 3agava npeobpasoBaHnsg HoMepa

genernpyercd ak3eMnngpy Kkjlacca PhoneNumber Yepe3 3aBUCUMMOCTb B KOHCTPYKTOpPE.

dacap

®dacan — WwabnoH NPoeKTUpPoBaHUS, NPU KOTOPOM CJI0XKHAasA NOrMkKa CKpbiBaeTca 3a BbI30BOM Gosiee
npoctoro API.

dacap obecneynBaeT NPocToe obLeHNe CO CNOXHOM YacTbio CUCTEMDI, 6epst OTBETCTBEHHOCTD 33
HaCTPOWKY 1 BbI30B Creundmnyecknx MeToaoB KOHKPETHbIX 0OBbEKTOB Ha cebs.

OAMH U3 MUHYCOB dacafa B TOM, YTO OH MOXET NPEBPaTUTLCA B HOXECTBEHHDbIN 06bEKT.

B npumepe HuXe Mbl BbIHOCUM MHULMANU3aLmno u HaCTpOVIKVI KnaccoB Square M Circle B dacap
ShapeFacade . [locne aT0ro Mbl MOXeM BbI3blBaTb MeTOf, .areaOf dacaga v noayvaTb naowagb nobon

burypbl, KoTopas NnoarotossieHa BHyTpu pacaga.

class Square extends Figure {

length: number
constructor (length: number) {

this.length = length

areaOf () : number {

return this.length ** 2

class Circle extends Figure {

radius: number

constructor (radius: number) {

this.radius = radius


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

areaOf () : number {

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

// npuMeHeHue dacana
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

Mpokcu — WwabnoH NPoeKTUPoBaHUS, NPU KOTOPOM O6LLLEHME C KaKMM-TO 06beKTOM KOHTPOJIMPYET APYroWn
ob6bekT-3amecTuTenb (Npokcu). OH No3BoNSET pacWmnpaTb GYHKLNOHANbHOCTb CYLLECTBYIOLWMNX KNAacCoB, He
MEHSAS nX.

B npuMepe Mbl UCMofb3yeM NPoKCU LoggedRequest , YTOBGbl HE MPMMELIMBATL TOTMPOBaHNE B KNacc,

KOTOpPbIN peannsyeT 3anpochl K cepBepy RequestClient .

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) {


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

this.loggee = loggee

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

return await this.loggee.request (url)

MaTtepuansbi K pasgeny

e BbipeneHue knacca
e [IpuMep UCNoNb30BaHWUS BblAeNeHNs Knacca
e QPacan

e [lpumep ncnosbsoBaHus dacaga

e Peanusauug dacapna Ha TypeScript

e BOXEeCTBEHHbIN 06bekT

e [Ipokcu
e [IpuMep UCNonb30BaHUSA MPOKCH

e Peanusauug npokcu Ha TypeScript

AHTUNATTEpPHbI U 3anaxu

CyLLI,eCTByIOT M aHTUNATTEPHbI, KOTOPbIE NN CaMW HapyLllaloT SRP, NN YCNOXHAKT cneaosaHMe npuHUMny.

Bo)xeCTBEeHHbIN 06bEKT

BoXXeCTBEHHbIN 06BEKT — 3TO CYLLHOCTb, KOTOpas OTBEYaEeT 3a C/IMLIKOM MHOTO.

Mpobnema TakMx 06bEKTOB B TOM, YTO BHYTPU HUX CKananmBaeTca HeonpasaaHHo 60/blloe KOMYecTBO
OaHHbIX. Co BpeMeHeM MOXET CNyYnTbCA, YTO HMKakKoe AelCcTBUe Henb3s ByaeTt caenaTbh 6e3 yyacTtus
60>XXeCcTBEHHOro o6bekTa.

o910 3aTpygHdaeT ped)aKTOpVIHF, TecTnpoBaHMe N BHeCeHne N3onNnpoBaHHbIX N3MEHEeHU B KoA.

CUHINTOH

CWHINTOH — 3TO NnaTTepH, NP1 KOTOPOM B NPUIOXEHUN CYyLLECTBYET TOJIbKO OAUH 3K3eMMNNap Kakoro-T1o
Knacca. CyLLI,eCTByIOLLI,I/IVI CUHINTOH rapaHTUpyeT, 4YTO BCe HOBble CO34aHHbIe 06bekTbI 6y,El,yT CCblnaTbCA Ha
Hero.

C To4km 3peHusa SRP aTo cMelleHne OTBETCTBEHHOCTEN. [TOTOMY UTO CUHIITOH HE TOJIbKO BbIMOJIHAET CBOIO
OCHOBHY0 PYHKLNIO, HO eweé un npoBepseT, He CYyUWeCTBYeET /I yXXe CO3[aHHbIX 3K3eMNN4poB.

Mpo6eM y aToro naTTepHa HeCKObKo:

e OH rnobaneH — Korga HapyllaeTcs MHKaNCcynaLumMa COCTOSHNS, NOBbILIAeTCA BEPOATHOCTb
HenpeackasyeMblX HexenaTenbHbIX USMEHEHWN;

o N3NINWIHE UMMINLUUTEH — TPYAHO 3apaHee NoHATb, Kak cebs noBedeT 0ObEKT B KaKON-TO CUTyaLuu;

e TPYyOQHO TeCcTUpyeTcs — rnobanbHblil 06bEKT XPaHUT 60MbLIOE KOTMYECTBO AAHHbBIX U MOXET
HaxoauTbca B 60/IbLUOM KOIMYECTBE PA3fIMYHbIX COCTOSHUN, N3-3a Yero MoAyJ/ibHble TECTbl MOTYT
nokasblBaTb Henpenckasyemble pesynbrathbl.


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
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)

CMelleHne apXUTEKTYPHbIX CNOEB

MatTrepH MVC nogpasymeBaeT Tpu CyLLHOCTU: MOAEeNb, NMPeAcTaBneHne n KOHTponnep. Mogenb oTBeyvaer 3a
XpaHeHWe JaHHbIX; NpeacTaBieHne — 3a nx otobpaxeHue; KOHTpPoAep — 3a NpeobpasoBaHme K
obpaboTky.

CMelleHre CNoéB — 3TO HeNnpaBuIbHOE pacnpeaeneHne unm pasMasbiBaHue OTBETCTBEHHOCTEN Mexay
cnoamu. OHO MOXeT NPUBOOUTD:

e K pPa3pacTaHWIO KOHTpONepa, YTO AeflaeT ero Kog TpyaHbIM 414 NOHUMaHUg;

e TO4B/IEHNIO NTOMMKN BHYTPWU MOAeNn, YTo 3aTpyaHAeT nepencnosib3aoBaHne Mmoaenu.

MaTtepuanbi K pasgeny

e 3 cnocoba Hapywuntb SRP
e BOXeCcTBeHHbIN 06bekT

e God object. AHanM3 CNOXHbIX MPOEKTOB

e CWHINTOH
e [MaTttepH MVC
e Why to avoid fat controllers

OrpaHVI‘-IeHVISI n noaBogHble KaMHU

Y Ka)aoro npuHUMUNa ecTb orpaHnyeHns n obnactb npuMeHeHns. na SRP xapakTepHbl cnegytoume
OrpaHnUyeHns 1 NoABOAHbIE KAMHM.

Cnenoe cnepoBaHue OMNacHO

Cnenoe crnepoBaHue NpUHUMUNY (HanpuMep, NpeXaeBpeMeHHas onTMMN3aLmsa) MoXeT co3aaTb NNWHNE
abcTpakumm 1 caenaTb NPorpaMmy Ype3MepHo CRoXHoi. McnonbsoBatb SRP cTouT Toraa, korga BHOCUTb
M3MeHEeHUd B KJlacc, HapylualoLWwuii ero, CTaHOBUTCS AOPOroO.

TpyaHOCTb HaYa/lbHOrO NPOEKTUPOBaHUS

BblgennTb 30Hbl OTBETCTBEHHOCTU CYLUHOCTEN Npu NepPBUYHOM NPOEKTUPOBAHUN NHOTAa OblBaeT TPYAHO.
B3aumopencTemne cyuHOCTEN MOXET ObiTb HEOYEBUOHBbIM, N3-33 YEr0 NPOEKTUPOBLLMKAM MOXET ObITb
TPYAHO ONpeaenUTbcs ¢ MeToaMu KNnaccoB. B aToM c/iyyae MOryT NOMOYb NPOTOTUNMPOBAHUE U
auarpammHoe mogenuposaHune (UML, DFD, ERD, IDEF).

Pa3paboTka yepes TeCTUpoBaHue — He naHaued, a UHCTPYMEeHT

CuunTtaetcs, YTo paspaboTka yepes TecTupoBaHue (TDD) MoXeT MOMOYb BbIAENUTb B Kflaccax HeobxoanMmbie
MeTo[fbl, HO 3TO TOXe NoMoraeT He Bcerga. TDD onpenenéHHo nokasbiBaeT, KaknuM byaeT BuaeThb Halwe API
nonb3oBaTeslb, HO OH He BCerga NoOMoraeT BblAeUTb 30Hbl OTBETCTBEHHOCTU MOAYNEN.

MaTtepuanbi K pasgeny

e YHUPULMPOBAHHbLIN 93blK MoaennpoBanma, UML

e [lnarpamMmbl NOTOKOB AaHHbIX, DFD

e Entity-relationship mogens

e MeTononorus monenupoBanus, IDEF
e PaspaboTka Yepes TecTupoBaHue, TDD

e TDD Ha npumepe


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/
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

BBepgeHue

I'IpoeKTleyq CUCTemMy, Mbl 3aHMMaeMcd MogennmpoBaHneMm, a 3Ha4YnUT pellaeM MHXEeHEPHYIO 3adayvy. Mbli

CTPOUM TMMOTE3Y O TOM, KAaKOBbI OTHOLIEHMS MEXAY CYLWHOCTSIMUN B 3TON CUCTEME.

OpHako 6busHec-TpeboBaHMS He BEYHbI, OHM MOTYT (1 ByayT) MeHaTbCca. XOPOLLIO CIPOEKTMPOBAHHas
cucTteMa cnocobHa NepexmnTb 3TV N3MEHEHUs, OTPasnTb UX B cebe N NPoaoIXnUTb QYHKLLMOHUPOBATb.

OcHoBHas Nnpu4YnHa, no KOTOpOVI BHOCUTb U3MEHeHUS GbiBaeT TPYyOAHO UM Aoporo — kKorga Hebonbloe
n3MeHeHne B OD,HOVI 4YaCTu CUCTEMbI Bbl3blBAeT JTaBUHY N3MEHeHul B OpYyrnx 4acrax. pr6o M YTPUPOBAHO:
ecnun B nporpamMmMme gng nsmMeHeHuqa LBeta KHOMNKM Haao nonpaBsnTb 15 MO,D,yJ'IeI7I, TakKasg CUcteMa
CnpoeKkTupoBaHa nyoxo.

MpUHLMN OTKPbITOCTU-3aKPbITOCTU

MpurHUKMN OTKPbITOCTU-3aKkpPbITOCTU (Open-Closed Principle, OCP) nomMoraeT ncknio4umtb Takyo npobnemy.

CornacHo eMy Moaynn gonxHbl ObITb OTKPbITbl A4Ng paclwnpeHnsd, HO 3aKpbiTbl ANgd USMeHeHUd.

MpocTbIMM CrIOBaMKU — MOAY/IM HA[l0 MPOEKTMPOBATb Tak, YTOBbl UX HENb3A 6bINI0 MEHSATb, a HOBas
®YHKLUMOHANbHOCTb [0/XKHAa MOABAATLCA /IMLLb C MOMOLLbIO CO34aHNA HOBbIX CYLLHOCTEN M KOMMO3ULIUM UX
CO CTapbiMU.

OcCHOBHas# Lefb NPUHLMNAE — NOMOYb Pa3paboTaTb NPOEKT, YCTONYMBDINA K USMEHEHMUSAM, CPOK XU3HU
KOTOPbIX NPEBbILAET CPOK CYLLECTBOBAHMWSA NepBOli BEPCUM NPOEKTa.

Mogaynu, kotopble yagosnetsopsitoT OCP:

o OTKPbIThI /18 PACLMPEHMST — UX OYHKLIMOHANbHOCTb MOXET BbITb AOMOMIHEHA C MOMOLLLbIO APYTUX
Mopynen, ecnu naMeHaTcsa TpebosaHus;

® 3aKPbITbl 419 UBMEHEHUS — pacliMpeHne GYyHKUMOHANbHOCTU MOAYS He OOMIKHO NPUBOAMUTD K
N3MEHEHUAM B MOAY/NAX, KOTOPbIE €ro UCMOSb3YIOT.

KoHeuHo, Bcerga ecTb U3MeHeHMWs, KOTOpble HEBO3MOXHO BHECTU, HE U3MEHUB KOf, Kakoro-To Moayns —
HUKaKaa cucTeMa He MoXeT 6bITb 3akpbiTa Ha 100%. [M03TOMY NPM NPOEKTUPOBAHUMN BaXeH
cTpaTernyeckuii nogxon. HeobxoaumMo onpenennTb, 0T KAKUX UMEHHO U3MEHEHUI N Kakne MMEHHO Moaynn
Bbl XOTUTE 3aKPbITb. TO pelleHne cneqyeT NPUHMMaTb ONMPAACh Ha OMbIT, @ TakXXe 3HaHUgA NpegMeTHOWN
o6nacTu u nonb3oBaTenieli CUCTEMbI.

HapyLleHne npuHLMNa OTKPbITOCTU-3aKPbITOCTU NPUBOAMUT K CUTYaLUsAM, KOFrga U3SMEHeHne B OAHOM
MOZYJ1e BbIHYXAaeT MeHATb Apyrue, CBA3aHHble C HUM. ITO B CBOIO ovyepenb HapywaeT SRP, noToMy 4To
BECb KOfl, KOTOPbI MeHAeTCs Mo Kakon-To OQHON NpuYKHe, O0MKeH bbiTb coBpaH B 04HOM MofayJie.
(Pa3Hble MOaynn — pasHble NPUYMHBI 0158 U3SMEHeHMs.)

Ha npumepe

Ha cxeMe Huxe 06bekT Client HeNnocpencTBeHHO CBfA3aH C 06bekToOM Server . Ecnu Ham Bgpyr
noHagobuTcs, 4tobbl Client MoOr paboTaTb C pasHbiMM 06beKTaMU Server , HAM MPUAETCS MOMEHSATb

ero Kog.

YT106bI PEWNTD 3TY NPOGNEMyY, HEO6XOANMO CBA3bIBaTb 06BHEKTbI He HAaNPsAMYIo, a Yepe3 abecTpakuuun. Ecnm

BCe 00beKTbl Server peanunsyloT UHTeppenc Abstract Server , TO HaM yXe He NPUAETCA MEHATb Kop,


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

obbekTa Client [J/d 3aMeHbl OQHOro o6bekTa Server Ha APYrow.

KopoTko

MPUHLMM OTKPbITOCTU-3aKPbITOCTU:

e 3acCTaBnseT NPOEKTUPOBATb MOAYAN TakK, YTOObI OHW AeNnanu ToNbKO OAHY Bellb U Aenanu eé
XopoLlo;

e MobyxpaeT CBA3bIBaTb CYLWHOCTM Yepes abcTpakumnm (a He peannsauuto) Tam, rge MoryT
NoMeHATbCca BusHec-TpeboBaHus;

e obpaljaeT BHUMaHWe NPOEKTUPOBLLMKOB HA MeCcTa CTbiKa U B3aMMOAEeNCTBME CYLLHOCTEN;

e TO3BOFET COKPATUTb KOJIMYECTBO KOAA, KOTOPbI HEOBXOAUMO MEHATb NpPu N3MeHeHUn busHec-
TpeboBaHui;

e [eflaeT BHeCEeHe U3MeHeHMWI 6€30MacHbIM U OTHOCUTENbHO AELUEBbBIM.

MaTtepuanbi K pasgeny

o [IpMHLIMN OTKPbLITOCTU-3aKPbITOCTHU

e Open-closed principle, Duke CS

e Clarifying_my use of the open/closed principle, Eric Elliott

e HayyHbln MeTOf,
e OcHoBbl TPU3

B upeanbHOM Mupe

B ngeanbHOM Mupe npu USMeHeHnn 6M3Hec—TpeGOBaHI/II7I KoAa MO,EI,yJ'IeI\/'I MEHATb He NpuxoanTcd, a ong
peann3aunn HoBbIX Tpe6osaHm71 AOCTaTO4YHO ,D,O6aBMTb HOBYIO CYLWHOCTb.

HapyweHue OCP 1 KOHKpeTUuKa

Knioy k noHMMaHuio OCP — npumeHeHue abCTpakumnii B MecTax CTbika Moayser. PacCMOTpUM NpuMep:
TpebyeTcs HanucaTb NporpaMmy, Kotopas 6yaeT cunTaTb Naowaan GUryp Ha aKkpaHe.

[onycTuMm, y Hac ecTb kflacc NPsSMOYrofibHMka Rectangle :

class Rectangle {
width: number

height: number
constructor (width: number, height: number) {

this.width = width
this.height = height

Cnepnya SRP noacyéT nnowaam scex GUryp Mbl BbIHECEM B OTAENbHbIN KNacC AreaCalculator . BHavane

HanuweM ero, He cnefgysa NpuHUMNnyY OTKPbITOCTU-3aKPbITOCTU:

class AreaCalculator {

shapes: Rectanglel[]

constructor (shapes: Rectangle[]) {


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

this.shapes = shapes

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

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

Mpo6nema B TOM, 4YTO ecnm NpuaeTcsa ob6aBnTb HOBYO GUIYpy, HaNpUMep, KpPyr, TO A5 NpaBuibHON

paboTbl, HeobxoaMMO ByaeT UBMEHUTb U Ko knacca AreaCalculator .

class Circle {

radius: number

constructor (radius: number) {

this.radius = radius

class AreaCalculator {
// 1. ODpUXOOMUTCS MEHSTH TUII

shapes: [Rectangle|Circle]

constructor (shapes: [Rectangle|Circle]) {

this.shapes = shapes

totalAreaOf () : number
return this.shapes.reduce((tally: number, shape: Rectangle | Circle) => {
// 2. DPpUXOOMUTCS NPOBEPSTH, KAKOM THUII,
// 4YTOGHE NPMMEHUTH [IPABMIIBHEI pPacuér
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

M nogobHble n3MeHeHUs NpuUaETCa NPOBOOMTL A8 KaX a0 HOBON duUrypsol.

OCHOBHOW MHAMKATOP NPO6AEMbl C MPUHLUMOM OTKPbITOCTU-3aKPbITOCTU — MOSIBIEHNE MNPOBEPKMU Ha
instanceof . ECNM BHYTPW Koda MOAY/S MPOBEPAETCS peann3auuns, 3HauYmuT MOAY b XXECTKO NPMBA3aH K

OpyromMy, 1" UsSMeHeHNq B TpeGOBaHVIFIX 3aCTaBAT MeHATb KOO 3TOro Moayng.

MpumeHeHne OCP u abcTpakuum



YT06bl UCNPABUTb CUTYaLMIO, CBSXEM MOAYN Yepes abcTpakymto. Cosgagnum nHtepdenc
AreaCalculatable , KOTOpbI/ ByAeT onucbiBaTb NoBegeHne nobon Gurypbl B cuctemMe, NnowLagab KOTopon
MOXHO MoCYuTaThb.

interface AreaCalculatable {

areaOf () : number

3TO Mo CyTU orpaHUYeHne Ha NoBeaeHne CyLLHOCTeN BHYTPU CUCTEMbl — rMMoTe3a TOro, Kak OHM Apyr ¢
LPYroM B3aMMOLENCTBYIOT. B LLenoM ntoamn nioxo yMelT NPOrHo3npoBaTh U NpeackasbiBatbh. M xoTs
OMbITHbIA MPOEKTUPOBLLMK, UMESA LOCTAaTOYHO 3HAHMI O MPOEKTUPYEMOI CUCTEME, MOXET CLenaTb Xxopolwee
npennonoxexHne, OCP BCEé xe npeanaraet MeToanky Just-in-time design. OHa npeanonaraeTt BHeceHue

M3MeHeHuIn n nobaBneHne CyLHOCTEN No Mepe Heo6X0AMMOCTH, HO He paHblle.

BepHéMcs K npuMepy. Celiyac knaccbl GUryp nogunHaI0TCS HOBOMY OFpaHUYEHMIO U peanunaytoT
nHTepdenc AreaCalculatable :

// 1. ykaspBaeM, 4YTO KJIACC peanmsyeT uHTepbeiic,

// 5TO 3amacT OI'PaHMUEHMEe Ha MeTONH KJjlacca

class Rectangle implements AreaCalculatable {
width: number

height: number

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

// 2. 6e3 »TOTO MeToIa KJIAaCC CUMTAeTCs He T'OTOBHIM,
// OH Xe MO03BOJUT abCTparmMpoBaTbLCS OT peasn3aluy KOHKPETHOM (QUIypEH
areaOf () : number {

return this.width * this.height

// Te xe M3MeHEeHMS NPOBOIMM IJIS KpyTa
class Circle implements AreaCalculatable {

radius: number

constructor (radius: number) {

this.radius = radius

areaOf () : number {

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

Tenepb, Korga y K/lacCoB eCTb OrpaHnNYeHns 1 NpaBuia, Mbl MOXEM NMPUMEHUTb abCcTpakLmMio, YTOObI
npuBa3aTb UX K AreaCalculator :


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

class AreaCalculator {
// 1. Tenepb Tun aBCTPaKTHLIA,
// MEL MOXEM yKas3EBaTbh KaKMe yTONHO (GuIypk
// npy yCJOBMM, UYTO OHM peanms3yioT AreaCalculatable

shapes: AreaCalculatablel]

constructor (shapes: AreaCalculatable[]) {

this.shapes = shapes

totalAreaOf () : number {
return this.shapes.reduce((tally: number, shape: AreaCalculatable) => {
// 2. HMKaKMxX [POBEPOK Ha KJIACCH, TOJIbKO BH30B areaOf
// ecnu maxe Mel noGaBUM TpPeyITOJIbHUK,
// HaM He NPUOETCS MEHAThH KOI KaJIbKyJSTopa,

return tally += shape.areaOf ()

MaTtepuansbi K pasgeny

e Open-closed principle, Duke CS, PDF

e A simple example of the Open/Closed Principle
e Understanding SOLID: Open Closed Principle
e The OCP and what hides behind it

e Just-in-time design

B peanbHOMN XXU3HU

[MPUHLUMN OTKPbITOCTU-3aKPbITOCTHU I'IOGy)K,EI,aET nccnenoBaTb OTHOWEHUA MexXay CYyWHOCTAMM A0 TOro, Kak
Bbl HAYHETE NUcaTb Kof,. OTO NMOMOraeT BbiIBNAATb OWMOKMN NPOEeKTNUpPOBaHNA Ha paHHUX 3Tanax.

Kpome atoro OCP nomoraeT oTBA3aTb MOAYNW APYr OT Apyra. 3To MUHUMU3UPYET KOJIMYECTBO Moaynen,

KOTOpble Haao OGHOBI/ITb, npu nsmMmeHeHnn TpeﬁOBaHMI\/'L

MHBEKHMHSaBMCMMOCTeﬁI4TeCTMpOBaHMe

Mpu TECTMPOBAHUM MOAYJEel, KOTOpble 3aBUCAT OT APYrux Moaynen, pa3paboTunmkm MOryT CTONKHYTbCA C

npobnemoit, korga He06X0AMMO CO34aTb IK3EMMIAPbLI KAaXXA0N N3 3aBUCUMOCTEN.

Ecnu Moaysib 3aBUCUT OT KOHKPETHOW peanusaumm gpyroro, paspabortymkamMm npuaérca MMUTUPOBaTb
KOHKPETHYI0 peannsalmio 3aBMCUMOCTU. [JonyCTMM, eCTb KNacc, KOTOPbIi paboTaeT C XpaHUIULLEM:

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


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/

YT06bl NPOTECTUPOBATL METOL, get , HEOBXOAMMO CO3aaTh rnobanbHbli MOK-06bEKT localStorage .
Takne 06beKTbl U NepeMeHHble NPK TECTUPOBAHUN MOTYT NPUBECTU K HEMPAaBUIbHON paboTe cocegHUx
TecToB. (Hanpumep, ecnun kTo-To 3abbin cOPOCUTL localStorage MOC/AE UCNOMb30OBAHMS.)

Ecnn xe Mbl NpUBSXKEM 3aBUCUMOCTb He Yyepes KOHerTHbII?I O6'beKT, a vepes I/IHTepCbeVIC, TO nonyvynm
BO3MOXHOCTbHOﬂMeHﬂTb3aBMCMMOCTMHaﬂeTy.aTOTHaTTepHHa3MBaeTCﬂMHbeKuMﬂSaBMCMMOCTeﬁ(D”.

interface Storage {

getItem(key: string): any

interface StorageDependencies {

storage: Storage

class StorageService ({

storage: Storage

// ykasbHBaeM, KaKMe 3aBUCUMOCTM CcJjlelyeT MCIOJIbL30BaTh

// JSON ToOXe CTOUT BHENPATH NONOOHEIM 06paszsoMm,

// HO Ijsg NpoCTOTH NpuMepa OepéM B pacuéT ToJbkO localStorage
constructor ({ storage = localStorage }: StorageDependencies) {

this.storage = storage

get (key: string): any {
// WMCHOJIb3yeM 3aBMCHMMOCTL uYepes MHTepderic

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

Tenepb Npu TECTUPOBAHUM Mbl MOXEM YKa3aTb MOK-00bEKT AN Storage JfloKanbHO. PN 3TOM HaM He
notpebyeTtcsa aMynupoBaTb paboTy obbekTa localStorage MOJIHOCTbIO. HaM gocTaTovyHo onmncaTbh MeToq,

getItem , paboTy KOTOPOro Mbl U MPOBEPUM. Hamnpumep, ucnonbaysa Jest:

describe ('StorageService', () => {
it ('should return specified value', () => {
const mock: Storage = {

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

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

Ecnn HaMm Ba>XHO NPOBEPUTb, Bbi3BanNcsa nu I'IpaBI/IJ'IbeII\/'I meTop y 3aBucumocTu, DI cHoBa coenaet pelweHne
3adayvn npodule:


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
https://jestjs.io/

describe ('StorageService', () => {
it ('should call now method of dependency object', () => {
const mock: Storage = {

getItem: jest.fn()
const service = new StorageService ({storage: mock})
service.get ('test key')
expect (mock.getItem) .toHaveBeenCalled ()

H)
b

Takol noaxopn, yoobeH npu paspaboTtke Yepes TectupoBaHue (TDD). OH no3sonseT npogymMaTtb APl moayns

3apaHee M NpoAyMaTb OpraHM3aLmio 3aBMCUMOCTEN Moay el opyr oT apyra.

MHbeKkuusa 3aBucumocTein u paclumpeHme GpyHKLUOHANbHOCTH

Tenepb NpeacTaBMM, YTO B NPUNOXKEHUN NOSBAKIOTCA ABa MeCTa, r4e UCMOb3YI0TCS pasHble XpaHuanwa:

localStorage B OOHOM N verySophisticatedStorage B APYroMm.

Ecnu Haw knacc 3aBucen Hanpsmyto oT localStorage , Y Hac npobnemol. MNpu pob6aBneHN HOBOro
XpaHUNuLLa, HaM NPUAOETCA NPOBEPSATb, C KAKMM M3 XPaHUULL Mbl UMeeM geno. A ecnn APl xpaHunuy
CUNIbHO OT/IMYAETCH, TO KO MeToAAa get CUJIbHO Pa3pacTETCs U3-3a MPOBEPOK M afanTeEPOB.

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 Oopyroit CTOPOHbI, €CNIM Mbl 3aBUCUM OT UHTepdeica, ToO MeTon, get W KOHCTPYKTOP Kflacca
StorageService He M3MeHATCA. PasHoe API xpaHunull Mbl NpuBeaéM K 0qHOMY BMAY Yepes afanTepbl

(oToenbHble HOBble CYLLHOCTK), KOTOpble ByayT peannsoBbiBaTb UHTEPPENC Storage .

interface Storage {

getItem(key: string): any

// mobamndeMm apmanTep mya verySophisticatedStorage;


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)

// oH ©ymer peasmM30BHBaTL MHTepbderc Storage,
// mosTOoMy ero MOXHO OymeT IepelaTh KaK 3aBUCUMMOCTL g StorageService
class SophisticatedStorageAdapter implements Storage {
getItem(key: string): any {
return verySophisticatedStorage.getByKey (key)

// To xe nmsa localStorage
class LocalStorageAdapter implements Storage {
getItem(key: string): any {
return JSON.parse (localStorage.getItem(key))

// xonm kjacca StorageService He MmeHseTcs!
class StorageService {

storage: Storage

constructor ({ storage = localStorage }: StorageDependencies) {

this.storage = storage

get (key: string): any {
// BCs peaymsauusa METONOB OOOMX XPaHMIIMI, CKPBITA Ba aljalTepamu

return this.storage.getItem(key)

// paboraeT kKak CO CTaphHM XPaHUJIULEM
const storageServiceWithLocalStorage = new StorageService ({

storage: new LocalStorageAdapter ()

b

// Tak M C HOBEM

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

H)

Taknum 0b6pa3oM HoBble BM3HeC-TpeboBaHMA He 3aTPOHYT KO Y>Ke CO3[0aHHOro Moayns StorageService ,

a 6yayT BHeApeHbl Yepes co3aaHne HOBbIX CYLLHOCTEN.

MaTtepuanbi K pasgeny

e MHbekuLns 3aBUCUMOCTEN

e Mok-06beKkT
e PaspaboTka Yepes TecTUpoBaHue

e Apantep, WabnaoH
o Jest

LLIa6/10HbI NPOEKTUPOBaHUS U NPUEMDI pe¢daKTOPUHra


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
https://ru.wikipedia.org/wiki/Mock-%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82
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)
https://jestjs.io/

CobntogaTtb NPUHLMM OTKPbITOCTU-3aKPbITOCTM NMOMOratoT HECKOMbKO LWabNoHOB NPOeKTUPOBaHMUS U
npuémos pedakTopuHra.

A6cTpakTHaga ¢pabpuka

®abpuka — 3TO CYLUHOCTb, KOTOPas CO3AaéT Apyrue CyLWHOCTHU Mo 3a4aHHbIM NpaBunam, Hanpumep,
CO30aéT 9K3eMMAPbI KNaCCOB UM 06bHEKTDI.

AbcTpakTHag dabpuka — 310 pabpuka, KoTopas co3naeT ¢pabpuku.

AT0T WabnoH NO3BOMAET CO3[aBaATb CYLWHOCTM 6€3 NPUBA3KM K KOHKPETHbIM KfaccaM — To ecTb 6e3
npuBA3KK K peanunsaunn. Tak ob6aBneHne HOBbIX TUMOB CYLWHOCTEN N3MEHSAEeT MUHUMAalbHOE KOTMYEeCTBO

Mopaynen.

PaccMoTpuM nNpuMeHeHne abcTpakTHOM Gabpukn Ha TOM Xe NpuMepe ¢ 0TYETOM, YTO 6blal y Hac B pasaene
06 SRP.

B aToM npumMepe paboTta ang abcTpakTHOM pabpukn — BbIGOp Kacca, KOTopblii 6yaeT 3aHMMaTbCs

dopmaTupoBaHmeMm.

// uacTb c uHTepdericoMm Formatter m kjaccamu,

// peanusyouyMy €ro, OCTa&TCs TaKoM Xe

// moBaBysgeTcsa HOBHIA MHTepdelc, ONMUCHBabumMi dGabpuxky obabpux
interface FormatterFactory {

createFormatter (data: ReportData): Formatter

// meTon createFormatter Bo3BpamaeT abCTPaKTHEI MHTepdelic,

// mosToMy of6e GabpuKy HMXE B3aVMO3aMEHSEMbl

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

return new HtmlFormatter (data)

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

return new TxtFormatter (data)

// npu KOHQUTYypauuy [IPUIIOKEHME BHIOEPET HYXHBM Tun Gabpuky u OyneT paboTaTb C HUM;
// Kooy NPWIIOXEHMSA NPU BTOM OyIeT He BaxHO, C Kakoi ¢Gabpukoi oH Oymer paboTaTh,
// moTomMy UTO OH OyHeT 3aBMUCETb OT MHTEpPOEeMcoB, a He OT KOHKPETHHX KJIACCOB
class AppConfigurator {

reportType: ReportTypes

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

configure (reportData: ReportData): FormatterFactory {


https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md#-simple-factory
https://refactoring.guru/ru/design-patterns/abstract-factory

if (this.reportType === ReportTypes.Html) {
return new HtmlFormatterFactory (reportData)

}

else return new TxtFormatterFactory (reportData)

Crtparterusa

B npownom npumepe Mbl n36aBUANCh OT HEOBXOANMOCTU MEHATb Ko, GOpMaTepPOoB Npu A06aBfeHUn HOBbIX
Tpe6oBaHuii. Ho Bbl MOT/IM 3aMeTUTb, YTO B MeTOfle configure Kfacca AppConfigurator eCTb

ycnoBue, KOTopoe npoBepseT Tun popmMaTa Ang oTYETa.

Mo-xopolieMy, Nogo6Hble yCNOBUA ciefyeT 3aMeHaTb Ha ANHAMUYEeCKUA BbIGOP HYXHbIX cyuHocTen. C
3TMM MOXET NMOMOYb eLLLé OOMH WabfoH — cTpaTerus.

3T0T WabnoH NO3BOMSET MEHATb HACTPONKM, KOHGUIYPaLMIO UAK airOPUTM B 3aBMCUMOCTU OT CUTyaLMmn 1
Tpe6oBaHuit. B HalweM cnyyae cTpaTerMm mMbl OTAaaMM Bbibop HeobxoamnmMoit dpabpuku:

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

return formatters[reportType] || formatters.default

Tenepb BbIGOp GabpUK CTan AUHAMUYECKUM, U NPU N3MeHeHUn TpeboBaHUi HaMm NoTpebyeTcsa ToNbKO
L06aBUTb HOBYIO CYLLHOCTb M 06HOBUTb CNUCOK PabpuK.

[OekopaTtop

[ekopaTop — 370 WabnoH, KOTOPbIA 3aKoYaeTca B CO3aaHNN 06EPTOK C AOMONHUTENBHOM
dYHKUMOHANBHOCTbIO AN 06bekToB. TakMe 06EPTKMN MNO3BONAIOT HE U3MEHATb CaM 0GbEKT, HO NMPU 3TOM
pacwmpaTb ero GyHKUMOHaNbHOCTb.

OTtnunune AekKopaTtopa OT HacniegoBaHUA B BOSMOXHOCTU paClUMNPATb d)yHKLI,I/IOHaJ'IbHOCTb ONHaMU4ecku, bes
HeobX0aAMMOCTM ONUCbHIBATD Ka)KJJ,bII‘/'I Knacc-HacnegHuK oTaesibHo.

B npumMepe Mbl co3aéM knacc BaseGreeting , METOA greet KOTOPOro 6yaeT BbIBOAUTb CTPOKY C
NPUBETCTBMEM NONb3oBaTeNs. [lekopatop GreetingWithUppercase OyaeT NpMBOOMUTb CTPOKY C

NPUBETCTBMEM K BEPXHEMY PErUCTPY.

interface Greeting ({
username: string

greet () : string

// BazoBas GYHKUMOHAJIBHOCTL OINMCEIBAETCS B KJlACCe,

// KOTOPENI OyIneT OBEPHYT C MOMOLB LEKOPaTOPOB


https://softwareengineering.stackexchange.com/a/302782
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md#-strategy
https://refactoring.guru/ru/design-patterns/decorator

class BaseGreeting implements Greeting {

username: string

constructor (username: string) {

this.username = username

greet (): string {

return "Hello, ${this.username}!"’

// wrappee — 00BeKT, OYHKLUMOHAJIBHOCTH KOTOPOI'O MH OyIeM pacuyrpsTb
interface GreetingDecorator ({
wrappee: Greeting

greet () : string

class GreetingWithUppercase implements GreetingDecorator {

wrappee: Greeting

constructor (wrappee: Greeting) {

this.wrappee = wrappee

greet (): string {
// 1. ucnojgbsyeM 6as30BOe INOBEIeHUE
const baseGreeting = this.wrappee.greet ()
// 2. pacuupseMm ero

return baseGreeting.toUpperCase ()

Cama ounocodpus atoro wabnoHa NoBTOPSAET NPUHLMM OTKPbITOCTU-3aKPbITOCTU — Mbl HE MeHsieM 6a30Bbii
Knacc, a no6asnseM CyLIHOCTU, KOTOpble cofiepXaT B cebe naMeHeHns 6usHec-TpeboBaHUN.

PasHuUUa Mexay LeKopaTopoM M NPOKCKU B TOM, YTO NMPOKCKU BCEraa NpeaocTaBnseT TOT Xe MHTepdeic, B To
BpeMSs Kak [eKopaTop MOXeT NpefoCcTaBNaTb paclUMpPEHHbIN nHTepderic.

Ha6nopatenb

Habnopatens — wabnoH, KOTOPbIA CO30aET MeXaHN3M NOAMNUCKMN, KOTAa HEKOTOPbIe CYLLHOCTU MOTYT
pearvpoBaTb Ha NOBeAEHME OPYIUX.

B npuMMepe HUXe y Hac ecTb Knacc SoftwareEngineerApplicant , KOTOPbIA pearnpyeT Ha noseneHme

BakKaHCUI B 9K3eMnnsape Knacca HrAgency .

// uHTepderc comcKaTesisd ONMCHBAET €TI0 UMS U XeJIaeMyl I103VLMI
interface Applicant {
name: string

position: string


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

// wHTepderic HabnomaTess ONMCHBAaEeT METOI,
// KOTOpHIM OyHeT BHBHBATLCHS HAOJIOIAEMEM OOBEKTOM MNPM HACTYIJIEHMM COOBITUSA
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 ${this.name}, I would like to apply to a
S${position} position’”)

}

// ©GaszoBul mMHTepderic HabIoOIaeMoTo OOBEeKTa
interface Observable {
subscribe (observer: Observer): void
unsubscribe (observer: Observer): void

notify(data: any): void

// HabmomaeMmeli 0O0BEKT XpaHuUT B cefe ChOmMcok Habjmomaresein,

// KOTOpHX OyHeT yBEIOMJIATbL O HACTYIJIEHUU COOHTUS

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)



// yBemomsigseM Bcex HabiomaTesiel, KOTOa MOABJISeTCS HOBasd BaKaHCUA
notify(position: string): void {
this.listeners.forEach(listener => ({
listener.update (position)

})

3T0T WabnoH nossonsget fo6aBNATb HOBbIX HabnoaaTenel 6e3 Heo6XoAUMOCTU MeHATb Ko, HabnogaeMoro
obbekTa.

3amMeHa npsaMoro HacnegoBaHUa Ha NOJIMMOPPU3M U KOMIMO3ULLUIO

Mogaynu, 3aBuCsALLNE OT KOHKPETHbIX KNacCoB, CBA3aHbl C HUMW CIIULLKOM CU/IbHO, U3-3a Yero N3MeHeHue B
OfHOM Mofy/e 3aTPOHET N3MEHEHNE B APYTrOM.

3aMeHa NpaMoro HacsiefoBaHUs Ha NOAMMOPPUIM UM KOMMO3ULINIO — 3TO NPUEM pedaKTOPUHra, KOTOPbIN
ocnabnget 3auenneHne Mogynei Yepes BeegeHne abcTpakunii: HTepdencos, 06EPTOK U T.4.

MPUMEPOM MOXET MOCYXUTb NPUMER U3 pa3aena «B ngeanbHOM MUpe», rae Mbl BBOAWUIM NMPOCIONKY U3

UHTepdeiica Shape . Korga knacc AreaCalculator HavyMHaeT 3aBUCETb OT WHTepdeiica, a He OT

KOHKPETHbIX KNaccoB, n3MeHeHne B TpeboBaHMAX He 3aTparnBaeT Kof knacca AreaCalculator .

MaTtepuanbi K pasgeny

e Composition over inheritance

o ®dabpwuka
e AbcTpakTHas dabpuka

e Peanusauns abctpakTHol habpuku Ha TypeScript

e Crpaterud
o DabpuyHbIl METOA M NPUMEHEHWNE cTpaTerum

e Peanusauusa ctpaterum Ha TypeScript

e [lekopatop
e Decorator and Factory, Colorado CS, PDF

e Peanusauug gnekopartopa Ha TypeScript

e Habnwpartenb
e Peanusauug Habnwpatens Ha TypeScript

e Example of Just-in-time design: refatoring_to OCP
e Refactor to the Open-Closed, PDF

AHTUNATTEepHbI U 3anaxu

Bce naTTepHbl, KOTOpble Tak UK MHaYye TeCHee CBA3bIBAOT CYLLHOCTU MeXay Co60i, MOXHO Ha3BaTb
aHTUNaTTepHaMM.

Cesa3biBaHNe Yepe3 KOHKPETHbIE KJlacCbl

Mpo6nembl CBA3bIBaHNS Yepes3 KOHKPETHbIE KN1acCbl Mbl PACCMOTPENM B NPUMERE M3 pa3gena «B
naeanbHoM Mupe». Knacc AreaCalculator M3HayanbHO 3aBMCEN OT KOHKPETHOTrO Kjlacca Rectangle

13-3a Yero npu usMeHeHUn TpeboBaHMiA, MPUXOAMIOCh 06HOBAATL KO 9TOro Kfacca.


https://blog.goyello.com/2014/02/11/example-of-just-in-time-design-refactor-to-open-closed/
https://en.wikipedia.org/wiki/Composition_over_inheritance
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md#-simple-factory
https://refactoring.guru/ru/design-patterns/abstract-factory
https://github.com/torokmark/design_patterns_in_typescript/blob/master/abstract_factory/abstractFactory.ts
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md#-strategy
https://sergeyzhuk.me/2018/01/25/factory-method-and-open-closed/
https://github.com/torokmark/design_patterns_in_typescript/blob/master/strategy/strategy.ts
https://refactoring.guru/ru/design-patterns/decorator
https://www.cs.colorado.edu/~kena/classes/5448/f09/lectures/18-decoratorfactory.pdf
https://github.com/torokmark/design_patterns_in_typescript/blob/master/decorator/decorator.ts
https://refactoring.guru/ru/design-patterns/observer
https://github.com/torokmark/design_patterns_in_typescript/blob/master/observer/observer.ts
https://blog.goyello.com/2014/02/11/example-of-just-in-time-design-refactor-to-open-closed/
http://www.netobjectives.net/files/books/esad/essential-skills-refactor-open-closed.pdf

Korga Mbl BBE/IM NPOCIIONKY B BUAE MHTepdelica Shape , KNacc AreaCalculator HauyuMHan 3aBUCETb OT
MHTepdeica, a He OT KOHKPETHbIX K/1aCCOB, U3MeHeHMe B Tpe6GoBaHUAX NepecTasno 3aTparneaTtb Ko Knacca

AreaCalculator .

CUHINTOH

CVHINTOH — 3TO NaTTepH, NPu KOTOPOM B NMPUNOXEHUN CYLLECTBYET TO/IbKO OAMH 3K3eMMNAAp Kakoro-To
Knacca. CyLlecTBYOLUIA CUHINTOH FrapaHTUPYeT, YTO BCe HOBble Co3AaHHble 06beKTbl ByayT CCbiaTbCa Ha

Hero.

Ecnu cuHrnTOH conepXxuT B cebe obliee cocTosiHME unum rnobanbHblie nepeMeHHble, nmbo cam siBnsgeTcs
rnobanbHomn CYUWHOCTbIO, TO 3aLlenneHne 06bEKTOB C HUM YRE3MERHO BbICOKOE.

370 MOXeT npuneoanTb K CUTYyaunaMm, Korga npm "UsmeHeHnumn Tpe6OBaHVIl7I npuxoanTca MeHATb 1 CaM
CUHINTOH, N BCe 06'beKTbI, KOTOpble C HUM CBA3aHbl.

CVHINTOH MOXHO MCMOJIb30BaTb M 6€3 BbICOKOro 3aLennieHns Moaysnei (MpuMeHss, Hanpumep,

abCcTpakTHble MHTepdENCbl), HO 3TO 3HAYUTENIbHO YCIOXHAET CTPYKTYPY NpoekTa.

JlerkoBec

JlerkoBec — WabfIoH, KOTOPbI YMEHbLUAET pacxo NnaMaTu, Aepxa obliee CoCTosiHME 06BHEeKTOB BHYTPU

cebs, BMECTO XpaHeHNs 0AMHaKOBbIX JaHHbIX B Ka)40M o6beKTe.

Ero npo6nema c Toukun 3peHns OCP B TOM >e BbICOKOM CBSA3bIBaHUN MOAynein. ECAN CyLHOCTb BbICTYMNaeT B
ponu obLero KOHTEKCTa A9 HECKONbKUX 06bEKTOB, MPU 3MEHEeHUM TpeboBaHUI NPUOETCA MEHATb Kop,
KaXxaoro Mogyns.

Kak 1 B cnyyae ¢ CUHINTOHOM, C IerkoBeCOM MOXHO paboTaTb 6€3 BbICOKOro 3aLenneHuns, Ho aTo Takxe

Oy[eT yBeNMYnBaTb CNOXHOCTb.

MaTepuanbl K pasgeny

e CUHINTOH

e Jlerkosec

e 3allenneHve mMonyaen
e STUPID = SOLID

OrpaHVI‘-IeHVISI n noaBogHblie KAaMHU

Y KaX[oro npuHUMMNa ecTb oOrpaHMyeHns n obnacTtb npuMeHeHus. na OCP xapakTepHbl cnegyolme

orpaHnyeHna n noasoaHble KaMHMW.

Cucrtema He MOXXeT 6bITb 3aKpbiTa Ha 100%

Bcerga ecTb U3MeHeHUs, KOTopble HEBO3MOXHO BHECTU, HE U3MEHMB KO, KaKoro-To MoAyfs, Mo3ToMy npu
NPOEKTUPOBAHUMN BaXeH CTpaTernyecknin nogxomd. Heo6xoanmo onpenennTb, OT KakuX UMEHHO N3MEeHEHU

N Kakne MMeHHO Moaynn Bbl XOTUTE 3aKPbITb.

CnepyeT yunTbiBaTb, YTO JIIOOMN OYEHb MIOX0 YMEIT MPOrHO3MpPOoOBaTh M3MeHeHUs. [laxe MMes 4OCTaTO4YHO
3HaHUI O CUCTEME M OMbiTa, MPOEKTUPOBLLMKN HE MOTYT GbiTb YBEPEHbDI, YTO NPEAYCMOTPENM BCe

BO3MOXXHbl€ BapUaHTbl Pa3BUTUA CUCTEMDI.


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/%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://refactoring.guru/ru/design-patterns/flyweight
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://refactoring.guru/ru/design-patterns/flyweight
https://en.wikipedia.org/wiki/Coupling_(computer_programming)
https://williamdurand.fr/2013/07/30/from-stupid-to-solid-code/

OCP npepgnaraet nogxop, Just-in-time design, Npu KOTOPOM HOBbI€ CYLLHOCTU A06aBASOTCA B CUCTEMY MO

Mepe Heob6X0AMMOCTU, HO He paHblle. ATO YEM-TO MOXOXE HAa OTKa3 OT paHHEel ONTUMMU3aLUUN U PAHHEro
nobaeneHns abCcTpakLni.

Llenb nogxona B TOM, 4To6bl He co3gaBaTb abCcTpakuum Ha nycToM Mecte. OguH U3 KPUTEPUEB XOPOLLIEro
OM3aliHa — NpoCToTa, NO3ToMY ncnonb3oBatb OCP cneayert Bcerga ¢ ornaakoi Ha To, HAaCKOJIbKO cuctema

nonyvynTcqa I'IpOCTOI;I B utore.

Bonblioe KoNn4ecTso CyI.I.I,HOCTEi"I

[o6aBneHne GyHKLMOHANbHOCTN MEHEe PUCKOBAHHO, YEM U3MEHEHUNE CYLLECTBYIOWEN, HO B3aMeH Mbl
pUCKyeM yBeNnYnUTb KOMYECTBO CYLHOCTel. beckoHTpoNbHOe 1 6e3ayMHoe cnegoeaHue OCP MoxeT

NPUBOAUTb K CUTYaLMsAM, KOraa MHTePdENCcoB CTaHeT C/IMWKOM MHOro, @ pYHKLMOHANbHOCTb — CTaHeT
pa3apo6aeHHOoN.

Xopolwunit ausaiiH cUCTeMbl — 3TO B MEePBYIO oYepedb NPOCTON An3aliH. YeM MeHblle CYLLHOCTEN Mbl
co3aéM s peweHns npobaembl, TEM Bblllle BEPOATHOCTb, Y4TO AM3aliH XOROLWWIA, No3ToMy cnegoBatb OCP

HEeo6X0AMMO C OCTOPOXHOCTbIO.

MoxkeT 6bITb He HY>XXeH gna MaJlieHbKnux I'IpVIJ'IO)KeHVIﬁ

OCP HaueneH Ha 6bIcTpoe 1 feléBoe aobaBneHne GyHKLMOHANbHOCTN U MaclwiTabupoBaHne cuctemMbl. OH
OKyrMaeTcs, ecnv cucTemMa encTemTenbHo 6osbluas, U NPoBepsaTb, Kak NOBANAIO USMEHEHWE KOa, OYEHb
LOPOro UAN AOATO (MM HEBO3MOXHO).

Ecnn xe npunoxeHue MmaneHbkoe, T0 OCP mMOXeT NpeBpaTUTbCS B NRUHLIMA RPaan NpUHLMNA — KOorga

paspaboTumnkm 6yayT nucaTtb 6oiinepnnenT-kon A8 Co3aaHns HOBbIX CyLLlHOCTel 6e3 BUAUMON U
OLWYTUMOW NOJIb3bl.

ocCP cnenyet npUMeHATb, €eCn NoJib3a OT HEero 3Ha4MTesibHO Bblle, YeM 3aTpaTbl OT Clief0BaHNA eMYy.

MaTtepuansbi K pasgeny

e Just-in-time design

e Solve problem at hand
e Refactoring_and OCP
e [13eH NUTOHa

e bputea Okkama
e Not so SOLID principles



https://agiledesign.org/2015/01/18/jit-just-in-time-and-software-development/
http://tonsky.me/blog/concrete-vs-abstract/
https://softwareengineering.stackexchange.com/questions/170547/refactoring-and-open-closed-principle
https://ru.wikipedia.org/wiki/%D0%94%D0%B7%D0%B5%D0%BD_%D0%9F%D0%B8%D1%82%D0%BE%D0%BD%D0%B0
https://www.tonymarston.net/php-mysql/not-so-solid-oo-principles.html
https://agiledesign.org/2015/01/18/jit-just-in-time-and-software-development/
http://tonsky.me/blog/concrete-vs-abstract/
https://softwareengineering.stackexchange.com/questions/170547/refactoring-and-open-closed-principle
https://ru.wikipedia.org/wiki/%D0%94%D0%B7%D0%B5%D0%BD_%D0%9F%D0%B8%D1%82%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D1%82%D0%B2%D0%B0_%D0%9E%D0%BA%D0%BA%D0%B0%D0%BC%D0%B0
https://www.tonymarston.net/php-mysql/not-so-solid-oo-principles.html

LSP

BBepgeHue

OfiHa M3 YacTbIX OLMBOK MPOEKTUPOBAHWUSA MPOrPaMMHbIX CUCTEM — 3TO MOMbITKA MOMHOCTbIO CKOMMPOBaTb
nepapxmio 06bEKTOB 13 peasibHoro Mupa.

Mopgennpysi CUCTEMY, Mbl ONUCbIBAEM 10BeeHNE €€ KOMMOHEHTOB, OTHOLLIEHMS NX Opyr ¢ opyrom, a He
nepapxuio. Nepapxms — yﬂ,O6HbIl7I MHCTPYMEHT ang MmoaennmpoBaHusd, HO MHOrAa oHa NpuBoanT K
HenpaBuibHOMY ONMUCaHUIO NoBefeHnd.

Knaccuuyeckuii npumep

MpepncTaBMM, YTO €CTb KNlacC Rectangle , KOTOPbIA ONUCbIBAET NPSAMOYTONbHUK:

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

KBagpaTt — TOXe npPaAMOYyroJsibHUK, Mbl MOXeM MUCMNONb30BaTb HacnegoBaHue, 4TObbI ONMNCaTb €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

[anble B Koge Mbl ncnosb3yemM KBagpart. Ka)KeTCFI, 4YTO BCE B nopsanke:

declare const square: Square

square.setWidth (20) // MeHgeT WMPUHY M BEHCOTY, BCE BEPHO

square.setHeight (40) // Toxe MeHSeT WMPMHY M BHCOTY, OK

Ho ecnu Mbl UCMOMb3yeM KNnacc Rectangle B KadecTBe MHTepdeiica, a paboTaeM C KOHKPETHbIM KfaccoM

Square , TO MOFYT BO3HUKHYTb NPo6GneMbl:

function testShapeSize (figure: Rectangle) ({
figure.setWidth (10)
figure.setHeight (20)
assert (figure.areaOf () === 200)

// yciosue He cpaboraeT, ecyu figure — 3K3eMIUIEP Kjacca Square

PasHuua Mexay KBagpaToM U MPSMOYrofibHUKOM B TOM, Y4TO y KBagpaTa Npu U3MEHEHUU CTOPOHbI
MeHS0TCA 06e CTOPOHbI, Y NPAMOYroJ/ibHMKA — TOMbKO OfiHA, BTOpas OCTaéTcst HEM3MEHHOMN.

MaTemMaTunyeckn — 0a, KBagpat BCE eLle NPAMOYronbHUK, HO OH BedET cebs nHa4ye, 4eM NpamMoyronbHuK.

MpuHUunn noactaHoBku bap6apbl Jluckos

MpuHumn noactaHoBkn Bap6apsbl Jluckos (Liskov Substitution Principle, LSP) peluaeTt aTy npobnemMy, BBogs

orpaHunyvyeHna onga nepapxumu 06bEKTOB.

3BYYNT OH Tak: GYHKLMU, KOTOPbIE UCMOJb3YtOT 6a30BbIi TUM, AO0MXKHbBI UMETb BO3MOXHOCTb MCMOJIb30BaTb
noaTunbl 6a3oBoro TUNa, He 3Hasg 06 aToM.

MpPOCTbIMM CIOBAMU — KNlacCbl-HACNEAHUKN HE JOMXKHbI MPOTMBOPEYUTL 6a30BOMY Knaccy. Hanpumep, oHu
He MOryT NpefoCcTaBNaTb UHTepdelic yxe 6asoBoro. NoBegeHNe HacIegHNUKOB AOMXKHO ObITb OXMAAEMbIM

0na GYHKUMNA, KOTOPble NCMNOMb3YOT 6a30BbIN KNacc.

HeMHoro ygobHee oymaTtb 06 LSP B TepMuHax «abcTpakumsa — peanmsauna». AGCTPaKTHbIA Knacc nunm
NHTepdenc nrpatoT posnb 6a3oBOro TMNa, Ho BMECTE C 3TUM — POJib KOHTPAKTa Ha NoBeAeHue.

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

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

dispose(): 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

OHW rapaHTUPYIOT, YTO 3K3eMMAp Nto6oro KOHKPETHOro Knacca 6yaeT coaepxKaTb YKasaHHble Noss U

MeTOobl.

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

this.source = setInterval (fn, delay);

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

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

this.source = setTimeout (fn, delay);

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

JTO 3HAYMT, YTO MOAYJIb, UCMOJb3YIOLWMIA 3TOT a6CTPAKTHBIN K/1acC uan MHTep@eric cMoxeT paboTaTb C
nob6ovi ero peanusauneit. Hanpumep, GYHKLUMKM cleanup 6yAeT HEBaXHO, 9K3eMMAP Kakoro KOHKPETHOro

Kflacca Mbl nepegagum:

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) ;

MPUHLMM MOXHO CBA3aTb C NOHATUAMMN KOBAPUAHTHOCTU U KOHTPAaBAPUaAHTHOCTU, @ TakXXe C KOHTRaKTHbIM

nporpaMmupoBaHuemM. B 4acTHOCTU Nosie3Hbl OTHOLLIEHUS npep,ycnosmﬁl n I'IOCTyCJ'IOBVIf/‘I ans 6asoBoro u

HacneaHUKOB:

e [penycnosung He MOryT ObITb yCuneHbl B noaknacce,
e [OCTyCnoBuda He MOryT ObITb 0ocnabneHbl B nogknacce.
CHoBa npumep
B npuMepe ¢ Rectangle M Square MOCAeQHUA ocnabnsgeT NOCTyCcnoBue A9 MeTOA0B setWidth M

setHeight . Pa36epém, 4To 3TO 3a NOCTyC/oBUeE.

Ecnun mbl paboTaeM ¢ METO[IOM setHeight Knacca Rectangle , TO MOC/e Bbl30Ba MeToAa 6yaem

HabngaTb cUTyauuto, Korga:


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

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

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

Ho B cnyyae ¢ kBagpaToM 3T0 He Tak. [locTycnosme — CBOVCTBA W/ COCTOSIHUE 10C/1€ BbINOIHEHUS MeToAa

— ocnabnsetcs:

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

// mocTycioBye ocisabieHo, abcTpakuus HenpaBuiibHas

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

MN3-3a 3TOro UCNONb30BaTh Rectangle BMECTO Square 6€3 AOMOSHUTENbHbIX MPOBEPOK UIN N3MEHEHNS

y>Xe cyuecTByrowmnx KOMNOHEHTOB HEBO3MOXHO.

MpuHUKMN nogcTaHOBKN JIUCKOB TpebyeT MCnonb30oBaTh 06WMN MHTepdeENnC ang o06onx KNaccosB n He

HacnepoBaTb Square OT Rectangle .

O6wWnin nHTepdenc foMKeH bbiTb TakMM, YTOBbI B Knaccax, peanvsylolmnx ero, npeaycnoBus He 6oiam
6onee CUNbHbIMUK, @ MOCTYCIOBMA He Bbinn 6onee cnabbiMu.

HacnepoBaHue u KoMnosnuus

CnepoBaTtb LSP npoluie, ecnm He cTpouTb BOMbLINX U TNYB6OKMX nepapxmin. OBblYHO, AN CBSA3U Moaynen
[0CTaTOYHO UHTepgerica 1 ero peaansaLmni.

ONNHHbIE LLeMOoYKM nepapxuin TUMNOB — Xpynkue. BMecTo nepapxuii TUNOB ny4dlle UCNnosb3oBaTb
KOMMO3ULMK, YTOBbl COBMPaTb CYLHOCTU N3 HEOBXOAMMON GYHKLMOHANbHOCTH.

HaanMep, HacnepgoBsaHWe npepnnosiaraeT NnpoekTnpoBaHMe oT obuero k YaCTHOMY B BUae nepapxmun:

XuBOTHEIE — Muexkonuramoimmre — YeJoBeK.

Ho Takune nepapxum He BCcerga nNpasuiibHO OTPaXatoT CBA3UN CYLLHOCTEN B NPOEKTUPYEMON cuctemMe.
MHorpa nepapxuin BOBCe MOXeT O6blTb HECKOJIbKO OHOBPEMEHHO, Torga HacnegoBaHue 3aiaéT B TYNnK —
HEMOHATHO MO KakoW nepapxmm HacnegoBaTbCca M Kak.

KoMnosuums xe nogpasymMeBaeT NPOeKTUPOBaHME OT YacTHOMo K 06LLEMY B BUAE COBOKYMHOCTHU

HECKOIbKMX 060C061eHHbIX HABOPOB «KbHUY»:

Uesioeek = Ckejyier + HepBHasa cucrema + lVMMyHHas cucrtema + CepmedHO-COCyOMCTas cucTeMma +

Taknm 06p830M Mbl HE OrpaHn4mnBaemM cebs pPaMKamMu O,EI,HOI\/'I nepapxuun, a 3Ha4vYnT HaMm Heobs3aTeNbHO

noaBoOAMTb KaXkabl acnekT GM3HEC-N0rMkn nog, 3Ty nepapxuto.

Bonee TOro, 4acTto B OTHOLWEHUSIX CyLU,HOCTel7I, KOTOpble Mbl MOgennpyem, B NpuHLUKUNE HET HUKaKOWN
nepapxmun. B Takom cnyyae HacnegoBaHue CyLIJ,HOCTEI\/'I HaOGOpOT b HaBpeguT.

KopoTtko



MpuHUMn nogcTaHoBkn bapbapbl JlMckos:

e MOMOraeT NPOeKTUPOBATb CUCTEMY, ONMPAsACb Ha NOBEAEHNE Moaynen;

e BBOAWT OrPaHUYEHUs U NpaBuia HacnenoBaHNs 06beKTOB, YTOObI UX MOTOMKU HE NPOTUBOPEUNIU
6a30BOMY NOBEOEHUIO;

e [eflaeT noBegeHne Moayne nocnenoBaTeNlbHbIM U NPeAcKasyeMbiM;

e rnomoraeT usberatb oy6nnMpoBaHns, BblAensaTb 06LLYI0 O HECKONbKUX MOAyNen
YHKUMOHANbHOCTb B 06NN UHTEepdENC;

e MO3BOMSET BbIIBAATH MPU NPOEKTUPOBAHUM NPOoBGNeMHble abCTPaKLMM U CKPbITbie CBA3WN MeXAay

CYLWHOCTAMMU.

MaTtepuansbi K pasgeny

e [lpuHuMN noacTaHoBkK bapbapbl JINCKOB

o KOHTpakTHOe NporpamMmupoBaHue

e KOBapMaHTHOCTb W KOHTPaBapUaHTHOCTb

o [lpuHuKMn 3aMelleHns JIMCKOB

e What is an example of the Liskov Substitution Principle?
e The Liskov Substitution Principle, PDF

o Applying_"Design by Contract” Bertrand Meyer, PDF

B ngeanbHOM Mmupe

BepHéMCﬂI(anMepy(:KnaccaMM Rectangle W Square W3 BBeAEHUA.

CornacHo LSP HaM Heo6XoanMo UCMob3oBaTh 06LMA NHTepdelic ang o6onx KNaccos 1 He HacnenoBaTb
Square OT Rectangle . 9TOT 06WMIA UHTepdENC AOKEH BbiTb TakMM, YTOBbI B KNnaccax, peanusyoLLmnx

ero, npenycnosust He 611 6onee cUNbHbIMK, @ NOCTYCNOBUSA He Gbin 6onee cnabbiMu.

Y Hac eCcTb HECKOJ/IbKO CMOCO60B pelwnTb 3Ty Npobnemy.

AGCTpaKTHbIA Knacc-poguTenb

MepBbiit cnocob — nepeaenaTtb Mepapxuio Tak, YToBbl Square He HacfefoBasncs OT Rectangle . Mbl

MOXEM BBECTU HOBbIN Knacc, YTo6bl M KBaApaT, Y MPSMOYTrofibHUK Haclef0Bauch OT Hero.

CospnaamMm abeTpakTHbIN Knace RightAngleShape , YTOBbl ONMcaTbh GUIypbl C NPAMbBIM YIIOM:

abstract class RightAngleShape {
// MCIIOJIB3YyEeTCHd OJId M3MEHEHUHA LUVIpVH—[BI MJIM BBICOTEI,
// DOCTymeH TOJIbKO BHYTPM KJjlacCa M HACJIEeOHMKOB:

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

abstract areaOf () : number

Knaccbl Rectangle M Square 6yayT nepeonpenensatb MeTofbl, NOBeAeHNE KOTOPbIX CneLnuduyHo ans

KaXg0ro n3 Hux:

class Square extends RightAngleShape {

edge: number


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

constructor (size: number) {
super ()

this.edge = size

// mnepeomnpenesisieM M3MEHEHME CTOPOHE KBampaTa. ..
protected setSide(size: number): void {

this.edge = size

setWidth (size: number): void {

this.setSide (size)

// ...V BHUMCJIEHME IJIOWaan
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

// mnepeomnpenesyiseM M3MEHEHMVE WYPYHE M BBICOTH. . .
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')

// ...” BBIUMCJIEHME IJIOWAnN
areaOf () : number {

return this.width * this.height

Tenepb nosegeHne HacnegHMKoOB He KOHd)]'II/IKTVET C noBegeHnem 6a30Boro kniacca. 3To NO3BONNUT
MCMONb30BaTb U Rectangle , U Square TaM, rae oO6bABIEHO UCMONb30BaHME RightAngleShape .



UHTepodeiic

OB6WmMn pOAUTENbCKMI KITaCC — 3TO TONIbKO OJHO M3 peLlleHMn. Mbl NOMHUM, YTO Hac/legoBaHuMe fyJdlle

3aMeHUTb Ha 6onee abCTpakTHble Belu, Hanpumep, Ha nHTepdeiic. BTopolt cnocob 3ak/oYaeTcsd MMEHHO B
MCrnonb3oBaHUN UHTepdeiica.

Mbl MOXeM NpeBpaTUTb POAUTENbCKUIA KNTaCC RightAngleShape B MHTEP®ENC Shape C OMUCAHHbIM
MeTO[IOM areaOf , a TakXe onucaTtb MHTepdelchl Ana GUryp, y KoTopbix ecTb WnpuHa ( WidthfulShape )

M BbicoTa ( HeightfulShape ):

interface Shape {

areaOf () : number

interface WidthfulShape ({

setWidth (size: number): void

interface HeightfulShape {

setHeight (size: number): void

Knaccbl Rectangle W Square TOrga MOryT peasn3oBaTb UX TakK:

// YKal3bBBaeM, UYTO HeOoOXOOMMO peanmmM3oBaTk B BTOM KJlacce

type SquareShape = Shape & WidthfulShape

class Square implements SquareShape {

edge: number

constructor (size: number) {

this.edge = size

protected setSide(size: number): void {

this.edge = size

// ykasbBaeM MeTOoH, MeHsoumi mrpuHy (onmcan B WidthfulShape) ...
setWidth (size: number) {

this.setSide (size)

// ...” MEeTom, KOTOPHI cCuMTaeT [Jomans (omucaH B Shape)
areaOf () : number {

return this.edge ** 2

// OJi4 NpAMOYI'OJIBHMKA, KpOoOMe IuJioWalM M WVMPWMHEL, HeoOXOoOMMO yKasaThb UM BHCOTY,



// mosToMy noGasiyseMm mHTepderic 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')

// ...n peammsyeMm MmeTonm, onmucaHHet B HeightfulShape
setHeight (size: number) {
this.setSide(size, 'height')

areaOf () : number {

return this.width * this.height

Tenepb C NOMOLLbIO UHTEPDENCOB Mbl MOXEM KOMMNO3MPOBaTb CBONCTBA, KOTOPble HEOBX0ANMO
peanusoBaTb Ang cywHocTen. Mbl aBToMaTudeckn cobniogaem OCP, nsberaa npsaMoro HacnenoBaHma u
NpUBA3bIBadACh K abCTpakLUMaM, a He K KOHKPETHbIM K/lacCaM.

Cnepya xe LSP, Mbl NnpoekTupyeM noseaeHune CyLHOCTeN Tak, YTo6bl OHO He KOHGMKTOBano ¢ 6asoBol
abcTpakumnein. To No3BOAET HaM UCMNOb30BaTb NIOOOM N3 KNAacCoOB Rectangle WAW Square TaM, rge

3a9B/1IEHO UCMOJ/Ib30BaHNE KakKk Shape , TaK U WidthfulShape .

MaTtepuanbi K pasgeny

e The Liskov Substitution Principle, PDF
e SOLID Principles by Examples: Liskov Substitution Principle

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

e Applying_"Design by Contract” Bertrand Meyer, PDF

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

B peanbHON XXU3HU


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

HacnepoBaHue npegnonaraeT nepapxmyeckyto CTPYKTYPY CYLWHOCTEN, HO C TaKUMU CTPYKTYpPaMn ecTb
npo6aembl, HaNPUMep — KOraa ofHa M3 CYLLHOCTEW He BMUCbIBAETCS B 3Ty MEPaPXUIO.

MHﬂMKaTOpTaKOﬁHpO6HEMbI—-HDOBepKMHaHpMHaﬂﬂeXHOCTbTMHyMﬂMKﬂaccyﬂepeﬂBbMOﬂHeHMEM

KaKon-To onepaunn v nepes Bo3BpalleHmeM pesybTaTa.

LSP nomoraet BbISIBNSTb I'IpOﬁJ'IeMHbIe a6CTpaKLI,VIVI npu NPOeKTUpPoBaHUN N CTPOUTb NePaPXUI0 CyIJ.I,HOCTeI‘/lI

C YY4ETOM Nofo6HbIX Npobnem.

Kak n OCP, LSP nogBoauT K BbiBOAY, YTO 60MbLUNE U CMIOXHbIE NEPaPXUM CYLLLHOCTEN, OCHOBaHHbIE Ha
HacneaoBaHUN, — 3TO XPYMKUA K ONacHbI MHCTPYMEHT, BMECTO KOTOPOro AyYlle UCMoNb30BaTb

KOMMO3MLIIO.

Mepapxusa nonb3oBaTenem

B 0[1HOM M3 NPOEKTOB CTOA/a 3afa4a NOCTPOUTb MePapPXMI0 MOMb30BaTENbCKUX Poneit. PaspaboTumkm
CTOMKHYNUCH C NPO6NeMOoii, KOraa OauH U3 TUMOB Mo/b30BaTeNe He BNMUChIBAJICA B CYLLECTBOBABLLYIO
nepapxuio.

B npoekTe 6bin KNnacc User , KOTOprI;I onucbiBan CyWHOCTb Nosib30oBaTeNd NPUNOXeHNd. B HEM 6Bbinn

MeTOﬂbIﬂﬂﬂpa6OTbICCGCCMeﬁ,OHpEﬂGHEHMEM npas 3TOro Nosb3oBaTens u o6HoBNeHUEM nNpoduns:

class User {
constructor () {

!/

getSessionID(): ID {

return this.sessID

o
o

le

n {

o
o))

hasAccess (action: Actions):
//

return access

updateProfile (data: Profile): CommandStatus {
//

return status

Knacc nokpbiBan co6oli Bce ponv Nonb3oBaTesnei, KoTopble CyLLECTBOBAIN B Hayase NpoekTa: agMuH,
pyKOBOOUTENb IPYNMbl NMoNfb3oBaTeneit, 06blYHbI NONb30BaTENMb.

B Kakoi-TO MOMEHT B NMPUIOXEHUN NOSBUCS «TOCTEBON PeXUM». Y rocTel Gbliv orpaHUYeHHble Npaga, u
He 6bi1o npoduna. N3-3a oTcyTcTBMA Npoduna B Knacce Guest MeTOA updateProfile ycCuAMBan CBOE

npepycnoesune:

// TOCTM HACJemylonTCs OT I10Jib30BaTeJien
class Guest extends User {
constructor () {

super ()


https://en.wikipedia.org/wiki/Composition_over_inheritance

hasAccess (action: Actions): boolean {

// TyT BCE OK, ONMCHBAEM JIOTMKY LNOCTYIIOB IJid T'OCTEN

return access

updateProfile (data: Profile): CommandStatus {
// a BoT TyT npobsieMa: y TrocTel npodunsa Her,
// ¥3-3a Uero NPUXOIONTCsS BHOPACHBATLH MCKJIOUYEHUE;
// TOCTeBOM pexmuMm Kak Ob 3acTaBJISeT HAC YUYMTHIBATH OOJbllee KOJMUUECTBO
// oBCTOATENILCTB, MNPEeXIe UYeM BHIIOJIHMUTL OOHOBJIEHME NPObumiis

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

MpumeHsem LSP

MonpobyeM pewnTb Npobnemy, npumeHmns LSP. CornacHo npuHUnNy Guest [A0MXEH OblTb 3aMeHseM Ha

K/accC, OT KOTOPOro OH Hacnenyetcd, a npunoxeHme npum aToM He A0JIXXKHO B3PbIBATbCA.

Beegém obuwmii nHTepdeic User , KOTOpbI ByaeT coaepXxaTb BCE obliee, YTO eCTb y rocTei 1

nonb3oBaTenen.

interface User {

getSessionID(): ID

[Ong onncaHma OOCTYMNOB M paboTbl C AaHHbIMM NPOGUNA CO3AaaANM OTAeNbHble UHTepPdENChbI:

UserWithAccess W UserWithProfile :

// Bmechb BCE&, UTO OTHOCUTCH K HOOCTYIlaM
interface UserWithAccess {

hasAccess (action: Actions): boolean

// 3mecb — K npoduin
interface UserWithProfile {

updateProfile (data: Profile): CommandStatus

Onuwem 6a30BbIi Knacc; oT Hero 6yayT HacnenoBaTbCs OCTallbHble Kacchl rocTel U nonb3oBaTenei:

class BaseUser implements User {
constructor () {

//

getSessionID(): ID {

return this.sessID



// y OOBIUHHIX [OJIb30BaTejiell mobaBJjigseM MeTOsl
// nna paboTe C mnpobwiieM u giia paboTH C OOCTyamu

class RegularUser extends BaseUser implements UserWithAccess, UserWithProfile ({

constructor () {
super ()

}

hasAccess (action: Actions): boolean {
//

return access

updateProfile (data: Profile): CommandStatus {
//

return status

// nOJjsa TocTel Xe IOCTAaTOYHO OIMCATh TOJIBKO IOCTYIIE

class Guest extends BaseUser implements UserWithAccess {

constructor () {
super ()

}

hasAccess (action: Actions): boolean {
//

return access

Tenepb 06HOBAATL NPOGUb Mbl MOXEM TOJIbKO Y CYLLHOCTEI, KOTOpble peannsytoT nHTepoelic
UserWithProfile . M3-3a aTOro NpoBepsaTb, ABNSETCS /1N NONb30BaTENlb rOCTEM, Nepe o6HOBeHeEM

LaHHbIX MPOGUNA HEe HYXHO, Befib FOCTW He pPeannsyloT 3TOT UHTepdEIiC, a 3HaYUT Takom
®YHKLMOHANbHOCTMU Y HUX HET.

Komnos3unuuna nnu HacnepoBaHue

OOl — He Npo HacnegoBaHWE U Kacchl, a MPO OTHOLWIEHME MeXAY CYLHOCTIMU N UX NoBegeHne. B HEM
BMO/IHE YCMELWHO MOXHO MPUMEHATb KOMMO3ULNIO — KOTAa PasHble CBOMCTBa 06BHEKTOB COYETalTCs B
HOBOM 0ObekKTe.

Mpw onnucaHum knacca RegularUser B NpPMMepe Bbllle Mbl yKa3anu, YTo OH peanusyeT ABa uHTepdeinca
UserWithAccess W UserWithProfile . KaXgabih 3 MHTepdeNcoB oTBEYaeT 3a KaKyto-To YacTb

¢yHKHMOHaﬂbHOCTM,KOT0pyD Mbl COMeTaeM B RegularUser — 3TO M €CTb KOMMNO3ULMSA.

MpenmyLLeCTBO KOMMO3ULINMKM — B 60Jiee BbICOKON abCTRaKTHOCTU, KOTOpas NO3BONSET CTPOUTb Gonee

rmbkue OTHOLIEHUS MeXxay CyuwHOCTAMMN.

React n JSX


https://en.wikipedia.org/wiki/Composition_over_inheritance

Eweé ognH npumep LSP — 310 React-koMMnoHeHTbl, a ToYHee ux peanusaumnsa B JSX. CuHTakcuc JSX

NMOCTPOEH TakuM 06pa3oM, YTO Mbl MOXEM MMUcaTb Ppa3MeTKy KoMNoHeHToB B HTML-nogo6HoM Buae:

interface ComponentProps {

title: string

// npuMep React-KOMIOHEHTa
const ExampleReactComponent: FunctionComponent<ComponentProps> = ({ title }) => (
<diwv>
<hl>{title}</hl>
<OtherComponent />
</div>

B nprmMepe Bbille MOXHO 3aMeTUTb, YTO HapsAay € «0bblyHbIMM HTML-Teramu» ( <div> M <hl> ) Takxe

peHaepuTca U <OtherComponent /> — ApYyroi React-KkOMMNOHEHT.

BO3MOXHOCTb UCMO/Mb30BaTb KOMMOHEHTbI TOYHO TaK Xe, Kak «06bl4yHble Tern», — 3T0 TOXE peannsauus
NPUHLMNA NOACTaHOBKMN JTIMCKOB. Mbl MOXEM 3aMeHUTb «OBbIYHbIA Ter» Ha KOMMOHEHT, MOTOMY YTO U Te U
Apyrue — aTo peanns3aums ReactElement , KOTOPbIA ONUCbIBAET, KAK UMEHHO OHW LOJXHbI cebs BECTHU.

MaTtepuansbi K pasgeny

e Liskov Substitution Principle, Hackernoon

e Liskov Substitution Principle, Maksim lvanov
e How does strengthening_of preconditions and weakening_of postconditions violate Liskov

substitution principle?

e Composition over inheritance

e Liskov Substitution Principle and the Composition Root - A Perspective

e Introducing_ JSX

LLIa6n10HbI NPOEKTUPOBAHUSA N NPUEMDI pedaKTOpPUHra

lnaBHag Lenb NpUHLMNA NOACTaHOBKM JIMCKOB — «UCKOYNTbL CIOPMPU3bI» B NOBEAEHNN 0GbEKTOB.
[ocTuraTtb 37Ol LLenn NoMoratT HeKOTOpble MeToAbl U WaboHbl NPOEKTUPOBAHUSA U NPUEMDI

pedakTopuHra.

KoHTpaKTHOe nporpaMMupoBaHue

KOHTpakTHOe NPorpamMMrpoBaHMe — 3TO MEeTon, NPOEKTUPOBAHNS, NPU KOTOPOM NPOEKTUPOBLLMKN YETKO

onpepnensaoT U GopManunayoT cneunduKaLmnm OTHOLLEHNN Mexay o6bekTamu.

CneumnourKaLmm MOryT onucbiBaTb UHTEPdENCHI METOA0B, UX NPeL- U NOCTYCNOBUS, ONMCAHNE NPOBEPOK U
KpUTEpUM COOTBETCTBUSA. Takme cneundukaumnm HasbiBaloTCa KOHTPaKTaMu.

B npuMepe Hnxe VIHTepd)ef/'IC Contract ONMUCbIBaeT MeToAbl AS19 NPOBEPKU NMPeaycnoBmna require WU
nocTtycnoBua ensure . Knacc ContractAssert peanmsyeTaTOTMHTep¢eﬁc,onpenenﬂﬂ,Kakme

NCKNKO4YeHNa cnenyet creHepnpoBaTb Npn HapyweHnn yCJ'IOBVIi;I.
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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)

Onuwem nckYeHns, Hacnegysacb oT CTaHQapTHOro Error . Knacc PreconditionException oOTBevaeT
3a UCK/IoYeHMe Npu HapyLlweHnn npegycnoBuns, PostconditionException — 3a HapylweHue

nocrtycnosud.

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

super ( contract error: ${msg}’)

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

super ("precondition failed, ${msg}’)

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

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

Tenepb ecin Ham noTpebyeTcsa HanMcaTb CyMMaTOop, KOTOPbI paboTaeT TONbKO C YETHLIMM YUCIaMU, TO Mbl
MOXEM NPoBepATb Npefd- U NOCTYCNOBUS Yepes3 KOHTPaKT:

class EvenNumbersSummator

contract: Contract

// co3maéMm KOHTPAKT IJiS NPOBEPKM M 3anmceBaeM B this.contract

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

}

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

// mnepen paboToll MeToma MIPOBEpsSeM BCe NPenyCJIOBUS



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

// mepenm TeM, Kak BEPHYTb Pe3yJbTaT NPOBEpPSeM MOCTYCIJIOBUS
this.contract.ensure (result % 2 === 0, 'result is not even')
this.contract.ensure (result === a + b, 'result is not equal to expected')

return result

Tenepb MeTOfd He HAaYHET CBO paboTy, ecnur Kakoe-To U3 NpenycnoBuin bygeT HapyLeHo, Kak U He BEPHET

peaynbTaT, ecnu 6yaeT HapyLeHo NOCTYCNoBKeE.

N3BneyeHune uHtepdeliica, usBneveHue cynepknacca

B npoLwunbix pasgenax Mbl BbIAENANM 06WmMiA MHTepdEnc ang Knaccos, KOTOpble He BIUCbIBAUCH B

CYLLECTBYIOLLYIO MepapxXuio.

Ong nono6Hol paboTbl NoAxoaaT NPUEMBI U3BNEYeHU UHTepdenca 1 U3BneYeHns cynepknacca. B

nprYMepe c nepapxmen Nosib3oBaTenen Mbl UCNOb30BAsM BblaeneHme cynepkrnacca.

Ecnu pa3obpaTb M3MEHEeHWs MO Waram, To Ha NepBoM Lare, 4Tobbl He HapylaTbh LSP, HaMm 6bl MpuLLIIoCh
coenatb Guest OTAENbHbIM KNaccoMm. Tak Mbl 6bl M36aBUANCH OT YCUNIEHUS NPeayCnoBuiA B MeToae

updateProfile , HO KJlacC Guest Ha4yan 6bl Ay6nnpoBaTb GYHKLMOHANbHOCTb, ONMCAHHYI0 B User :

// wJjlacc He Hacnenyercsa oT User;
// meroma updateProfile yxe HerT,
// HO ecTb mybiMpoBaHMe OGYHKUIMOHAJbHOCTHU
class Guest {
constructor () {

!/

getSessionID(): ID {

return this.sessID

hasAccess (action: Actions): boolean {
//

return access

Ha BTOpOoM ware, 4To6bl N36aBUTHCS OT [J,y6}1VIpOBaHVI9|, Mbl 6bl MPUMEHWN BblAENEHNE cynepknacca.
Knacc BaseUser — M €CTb BbleNeHHbIN cynepknacc.

Komnosuuug, nsmeHeHue moagenu HacnegoBaHus

Cpeav co3palowmx 1 CTPYKTYPHbIX WaBIoHOB MOXHO YC/TOBHO BbIOENUTb FPYMMy Takux, KOTopble
MCMONb3YT KOMMO3MLMIO CBOCTE Y METOA0B. ITO, HanpuMep, CTpaTerns U 4ekopaTop, KOTopblie Mbl


https://refactoring.guru/ru/extract-interface
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paccmoTpenu B pasnene OCP.

KpoMe HUX «UCKM0YUTb CIOPMPU3bi» NOMOraeT U3MeHeHne MoaeNn HacnenoBaHusa. He Bcerga nepapxms
06bEKTOB B MPOrpaMMHOI CUCTEME A0MXHa KOMMPOBaTb Mepapxuto Ux B peanbHoM Mupe. OOMN — npo
OTHOLLEHVEe MeXAy CYLIHOCTAMU 1 UX NoBedeHne, MosTOMY MOAENb HaceloBaHNs OO/KHa 3aBUCeTb
MUMEHHO OT NoBefeHNs 06beKToB.

MaTtepuansbi K pasgeny

e KOHTpakTHOe NnporpammMmpoBaHue

e SOLID: Liskov Substitution Principle

e The Contract Pattern, Michel de Champlain, PDF
e Design by Contract, JS lib

e W3BneyeHune uHtepdenca

e lI3BNeYeHuMe cynepkaacca

e How to Correctly Model Inheritance
e Liskov substitution and abstract classes / strategy pattern

e Composition Root

AHTUNATTEpPHbI U 3anaxu

HenpaBunbHaa UAn HenosHas peannsauns HeKOTOPbIX wabnoHos NPOEeKTUpPpoOBaHUA nnn I'IpVIéMOB, a TakXxe

HenpasubHas nepapxus CyLLHOCTEN MOTYT HapywnTb LSP.

Henpepackaszyemoe usmeHeHue nosegeHusa

[onycTum, Mbl fienaeM kioH MeanyMa, rae aeTopbl 6yayT ny6nmnkoBaTb cTaTbl. CTaTbd MOXET HaX0QUTbCA
B Pa3HbIX COCTOAHMAX, OT KOTOPbIX 3aBUCUT, YTO C HE MOXHO fAenaTtb. Hanpumep, yaanéHHylo cTaTbio
Henb3s yaanuTb, a ony6nMKoBaHHYO — CHOBa ony6/InMKoBaTh.

[Onga nono6Hol 3agayn nogxoauT WwabnoH CocTogHUe — OH MO3BOMSET MEHATb NoBeAeHne 06bekToB B
3aBUCMMOCTU OT UX BHYTPEHHEro COCTOAHUA. ECNIM OH peann3oBaH NpaBuibHO U MOJHO, TO LSP oH He
HapylwuT. OgHaKo peannsauna B NpuMepe HuXe HapyllaerT.

[onycTuMm, cTaTbs onucbiBaeTcs 6a30BbIM KlaCCOM Article :

enum ArticleStatus {
Draft
Published
Deleted

class Article {

status: ArticleStatus

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

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

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

Ecnu ony6nnkoBaHHasa cTaTba Npu nonbiTke Ny6amkaumm Bbi6pacbiBaeT UCKITIOYEHME, KOTOpPOE He Bbislo

onucaHo B 6a30BoOM Kslacce, TO Mbl HapyLllaeMm LSP:

class Published extends Article {
constructor () {

super ({ status: ArticleStatus.Published })

// ync!
publish(): void {

throw new Error('article is already published')

YT106bI PpEanuaaums WwabnoHa He Hapyluana LSP, HaM Heo6xoaMMo onucaTtb B 6a30BOM Knacce
BO3MOXHOCTb BbIGPOCUTb UCKOYEHKe. [1N9 3TOro Mbl BBe1EM MeTo[l, KOTOpbI 6yaeT onpeaensTb, MOXHO

N CTaTbio I'Iy6J'II/IKOBaTbZ

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

class Article {

//

protected canPublish(): boolean ({

return this.status === ArticleStatus.Draft

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

//

Cellyac nepeonpepeneHne metoga publish A4 ony6aMKoBaHHOW CTaTbM He BydeT ycunmeatb

npenycnosus, NO3TOMY 3TO He HapywunT LSP:

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

class Published extends Article {

//

publish(): void {
// ArticlePublishedException Hacnemyercs or ArticleException,
// ykasaHHOTO B kJjlacce Article, nosToMy 3IOeChb HAPYIIEHMS HET

throw new ArticlePublishedException ()


https://softwareengineering.stackexchange.com/questions/170138/is-this-a-violation-of-the-liskov-substitution-principle

UHTepdeinc, KOTOpoOMY HeNb3g AO0BEPSATb

bonee ToHKoe HapylleHne LSP — aTo «nycTag» peanusauuma nHtepdenca.

Ecnn onepeTtbca Ha npumep Bbille, TO I'IyCTOI\/'1 peanmsau,mel?l Obino 6bl ONMcaHne meToga Publish pgng

ony6nnKoBaHHOWM CTaTb TakuM ob6pasom:

class Published extends Article {

//

publish(): void {

return

Bpope BCE xOpoLlo: MeTOA, OnMCbhiBaeT NpaBuUbHOE NOBeAeHMe, yCuneHmsa npenycnosust HeT. Ho ecnum
NOCMOTPETb Ha CUTyaL U0 B TEPMUHAX KOHTRAKTHOrO NMPorpaMMmMpoBaHung, To MeTod, publish [OJIKeH

MEHATb COCTOAHME CTaTbM € Draft Ha Published , Yero He 6y,D,8T nponcxoanTb:

class Article {

//
publish(): void {
// NpoBepsaeM, 4YTO COCTOHAHME I[I03BOJIAeT NyOJIMKOBATh CTAaTHIO

// wmMeHHO ®Ta npoeepka B Published BrBOBeT oOUMOKY

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

//

// npoBepsieM, YTO COCTOSHME IIOMeHsJOoCh Ha Published

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

«[lMycTas» peanunsauns nHTepdelica Takxe HapyllaeT NPUHLINN pasaeneHns niTepdenica.

MaTtepuanbi K pasgeny

e CocTogHue
e Does the state pattern violate LSP?

Violating_ LSP
e Examples of LSP violation
e Common pitfalls and bad practices

OrpaHunyeHus U NnogBogHble KAMHU
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BceM npuHUMnam npuxognTcs CTankMBaTbCs C PeanbHOCTbO, KOTOpas HaknafblBaeT OrpaHUYeHns Ha X
npuMeHeHue. [na LSP HanGonee xapakTepHbl JOPOroBU3HA U3MEHEHWS MOLOENM Uepapxuu,
MHOIFOC/TOBHOCTb KOHTPAKTOB, Npeaen BblaeneHus cynepkniacca.

N3meHeHUe nepapxum goporo

LSP nomMoraeT NpoeKkTUPOBaTb OTHOLLIEHUS MeXAY CYLLHOCTAMM, YYMTbIBas BO3MOXHbIE N3MEHEHNS B
Tpe60oBaHMAX. HO BEpOSATHOCTb CMPOEKTUPOBAaTb CUCTEMY XOPOLLO C NMEePBOro pasa — HM3Kas.

CtpemneHue cnegoBaTb LSP MOXeT NpUBECTN K UBMEHEHUNIO nepapxnum ob6bekToB B cucteme. bonbline
N3MEHEeHUs B CTPYKTYpax — A0POoru, kak Mo BpeMeHU, Tak 1 Nno AeHbram.

Tak>Xe nsMeHeHue CTPYKTYpbl 3aTparmeaeTt 60/blIOE KOIMYECTBO KOMMOHEHTOB. Ecnu kog, nnoxo NOKPbIT

TecTamu, NepenncbiBaHMe MOXET NPUBECTU K HepaboTatoweMy NpuioXeHuto.

Mcnonb3oBaHue KOHTPaAKTOB pecypco3aTpaTHO

Mcnonb3oBaHWe KOHTRAKTOB NMO3BOJISET U3bexaTb ycuneHusa npe,n,ycnosmﬁ n ocnabnenus I'IOCTyCJ'IOBI/II\/'I.

OpHako, KOHTPAKT yBEeNNYMBAET CNOXHOCTb NPOEKTa, a TakXe yBeNn4mBaeT CPokM paspaboTku.

[MoKpbITUE METOO0B KOHTPaKTHbIMU cneundumkaunsamm 3aTpaTHO N0 BPEMEHU; KOHTPaKTbl 3a4acTylo
MHOTIOCJ1IOBHbI U [J,y6}'|l/|pleT TecTbl. B HEKOTOPbIX ClydasdaX KOHTPaKTbl CHMXAOT NPON3BOAUTENIbHOCTb KOAa.

BbiaeneHue cynepkiiacca umeet npegen

BbineneHue cynepkaacca nos3sonser nsbexaTtb p,y6n|/|pOBava, HO UMeeT npenesn BJIOKEHHOCTU.

HeBO3MOXHO BbIHOCUTb QYHKLMOHANbHOCTb BCE Bbllle 1 Bbllle 6e3 nocneacTBuin — 4Yype3smMepHoe
BblHECEHME GYHKLMOHANbHOCTM HaBEPX MOXET NPUBECTU K NOSABNEHUIO 60xecTBEHHOro 06bekTa.

Takxe BblAeNeHne cynepkiacca He rapaHTUpPyeT NPaBUbHYIO Mepapxmnio 06bekTOB — MOXET CIyYnTbCS,
YTO HOBble 6M3Hec-TpeboBaHMsa 106aBAT CYLWHOCTb, KOTopas He ByAeT BNUCbIBATbCS B YXXe U3MEHEHHYIO

nepapxuio.

MaTtepuanbi K pasgeny

e How to Correctly Model Inheritance

o KOHTpakTHOe NporpamMmMmpoBaHue

e ll3BrievyeHue cynepkaacca

e BOXEeCTBEHHbIN 06bekT
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ISP

BBepgeHue

MNpobnema 6aHaHa 1 AXYHIAeN — OfHa M3 Tex, 3a KoTopble He Nto6aT OOMM. E€ cyTb NPOCTbIMU CNOBaMu —

Korga npwu HacnefoBaHMM KNacc-noTOMOK MOJyYaeT BMECTE C HYXXHON GYHKLNOHANbHOCTbIO Ky4y
HEMUCMoNb3yeMoln N HEHYXXHON.

OpHako, npobnema BO3HMKAET He CTONbKO M3-3a OOI kak TakOBOro, CKOJIbKO U3-3a Henpasmanoﬁl Moaenu

CUCTEMDI.

MpuHumn paspeneHns nntepdenca (Interface Segregation Principle, ISP) coaepxuT npasuna u
OorpaHMyeHus, KoTopble MOMOratoT € 3Tol NpobnemMolt cnpaBnaTbCs.

MpuHUMN paspeneHus nHTepgeica

Cyl.LlHOCTM He [OJI)KHbl 3aBUCETb OT MHTep¢eﬁCOB, KOTOPpble OHUN HEe UCITO/Ib3YHOT.

Korga npuHUMN HapyLwaeTcs, MOAY/IM NOABEPXXEHbl BCEM U3MEHEHUAM B MHTepdencax, OT KOTOPbIX OHU
3aBUCAT. DTO NPUBOOUT K BbICOKOIM CBA3aHHOCTU MOAYNeN APYr C OPYroM.

ISP nomMoraeT npoekTMpoBaTb MHTepdenchbl Tak, YTOObl U3AMEHEHWUS 3aTparMBanu TOJIbKO Te MOAYN, Ha
YHKLMOHANbHOCTb KOTOPbIX OHN AENCTBUTENbHO BAMSAIOT. Yallle BCero aTo 3acTaBsieT uHTepodelcsl
npobuTtb (pasgensaThb).

Mpumep 3apaum

HonycTtum, TpebyeTca caenaTb NporpaMMy, KoTopas 6yaer urpatb onpeaenéHHyo HOTY Kax/ble HeCKOSbKO
cekyHf. B HaMBHOM noaxofe € HacnenoBaHMEM HaM NMPUAETCS MOCTPOUTbL HEYTO MOXOXEe Ha BOT Takylo
nepapxmio:

Mpo6nema aToMN CTPYKTYPbl B TOM, YTO Mbl MPeAcCTaBAgeM Knacc SoundEmitter MOTOMKOM Kfacca
TimeInterval , XOTS OHM OPYT C APYrOM He cBssaHbl. OTClo4a v BO3HMKAeT «He0BX0AMMOCTb» TallMTb

HeHy)KHbII7I KOA, BCeM MOTOMKaM Knacca TimelInterval .

ISP npepnaraet ABa NOAXo4a K pelleHnto aTo Npo6aeMbl C MOMOLLbIO pa3aeneHns nHTepdelicoB: Yyepes

pgenernpoeaHne n Yyepes3 MHOXXeCTBeHHOEe HacneaoBaHue.

PaspeneHue yepes genernpoBaHue

JTOT NOAXof4 nogpasyMeBaeT UCMOb30BaHMe WabnoHa NPoekTUPOBaHMS Nof HasBaHWeM AganTep.

Mbl He 6yaeM cBa3biBaTb SoundEmitter WM TimeInterval HENOCPeOCTBEHHO APYr C ApyroM. Mbl byaem
CBS3bIBaTb UX Yepes O0MOIHUTENbHbIN C/loi (aganTep), KOTopbl 6yaeT TpaHCIMPOBaTb COOOLWEHNs OT
O[HOW CYLHOCTU OPYron.

YyTb nogpobHee 06 aganTepe NOroBopmnM B pasaese ¢ wabnoHaMum NPoeKTUPOBaHUSA U NPUEMaMMU
pedakTopuHra.

PaspeneHue yepe3s MHOXXeCTBEHHOe HacnegoBaHue

BTopoilt BapnaHT npegnonaraet, YTo IntervalSoundEmitter OyQeT HacnenoBaTbCs OLHOBPEMEHHO OT
TimeInterval W OT SoundEmitter . 39TO MO3BOJIUT OTBA3ATb POAMTENbCKUE K/TacChbl APYr OT Apyra u

MCNOMb30BaTb B Kflacce IntervalSoundEmitter TOMbKO HYXHYO GYHKULMOHANbHOCTb.
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KopoTko

MpuHUWN pa3geneHns nHTepodenca:

e Momoraet 60poOTbCs C HacnegoBaHUEM UMW peannsauneit HeHy>XHON GYHKLNOHANbHOCTH;

e [3AET BO3MOXHOCTb CNPOEKTMPOBAaTb MOAY/IM Tak, YTOObI UX 3aTparneanu U3MeHeHUs TONbKO Tex
MHTepdencoB, KOTOpble OHM AENCTBUTENbHO PeanmnayoT;

e CHWXXaeT 3alenneHne Mmoaynew;

e YHWYTOXaeT HacnenoBaHWe paan HacneqoBaHUs, NOOLWPSET UCMONb30BaHME KOMMNO3ULLNUY;

e MO3BONSET BbIBNATH 60siee BbiCOKME abCTpaKLMM N HAXOAUTb HEOUYEBUAHbIE CBA3N MEXAY
CYLLHOCTSAMMU.

MaTtepuansbi K pasgeny

e [lpuHUMN pa3aeneHns nHTepderica

e Interface Segregation Principle, Object Mentor, Inc, PDF

o Goodbye, Object Oriented Programming

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

e Apantep

B ngpeanbHOM Mupe

B naeanbHO CNpOeKTUPOBAHHOW CUCTEME CYLLHOCTU 3aBUCAT TOMbKO OT TeX UHTepdencos,
dYHKLMOHANbHOCTb KOTOPbIX peanuaytoT. Yallue BCero aTo NpuUBOAMUT K ApobreHunio nHTepdelicos Ha

MeHblKre. PaccMoOTpUM Ha npuMepax.

«lMycTaga» peanusauus

[onycTuM, y Hac ecTb KNlacC Programmer , KOTOPbIN ONWCbIBAET NporpaMMmUcTa n3 opuca HEKOTopoi

KOMMNaHunn. COprD,HVIKVI NULWYT KOO, U MHOrga easT nuuLy, KOTOPYo KOMMNaHWs 3aka3bliBaeT B oduc.

interface Programmer ({
writeCode () : void

eatPizza(slicesCount: number): void

class RegularProgrammer implements Programmer {

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

Yepes Kkakoe-TO BpeMs KOMMaHWUg Hayana HaHnuMaTb GpunaHcepoB, KOTopble paboTatoT yaanéHHOo U NULLY
He endT. ECiM Mbl UCNOMb3yeM TOT Xe UHTepdelic, To KNacc Freelancer MAONXeH GyoeT peannsosBaTb

MEeTOf eatPizza , XOTS OH EMY U HE HYXXEH — 3TO «NycTag» peannsauns nHtepderica.

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

eatPizza(slicesCount: number): void {


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D1%80%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81%D0%B0
http://www.labri.fr/perso/clement/enseignements/ao/ISP.pdf
https://medium.com/@cscalfani/goodbye-object-oriented-programming-a59cda4c0e53
https://dzone.com/articles/lamenting-the-death-of-object-oriented-programming
https://medium.com/@ninja_76550/why-object-oriented-matters-71d86401c44b
https://refactoring.guru/ru/design-patterns/adapter

// Bmecb BymeT OyCTO —

// @2TO curHajy, 4YTO MHTepdelic Hamo OpPOoOUTH

PaspeneHue nHTepgeica

Mbl MOXeM n3bexaTb Npo6aeMbl U3 NPMMepPa Bbllle, eCNv pasfaennM UHTepdenc Programmer . Mbl

MOXeM NoaennTb ero Ha gBe ponn: CodeProducer W PizzaConsumer .

interface CodeProducer {

writeCode () : void

interface PizzaConsumer {

eatPizza (slicesCount: number): void

Tenepb n RegularProgrammer , U Freelancer GyAyTpeaﬂM3OBMBaTbTOﬂbKOTeMHTep¢eﬁCM,KOTOpme
UM LEeNCTBUTENbHO HYXHbI:

class RegularProgrammer implements CodeProducer, PizzaConsumer ({

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

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

// MerTonm eatPizza yxe He HYXeH

CpaBHeHue ¢ SRP, BnussHue Ha LSP

ISP MOXHO npeacTaBnaTb kak SRP gns nHtepdeicos. [lpobneHne nHTeppeincos AenCTBUTENbHO
3acTaBnsgeT AeNnTb OTBETCTBEHHOCTb MEXAy HUMMU.

Ecnu Mbl npuMeHseM ISP, nonyyaem 6orblue MHTepdelncoB C MeHbLMM KOIMYECTBOM METOA0B B KaXXO0M.
Ecnn Mbl npumeHsemM SRP, nonyyaem 6onblie MOAYNEN C MEHbLIMM KOJIMYECTBO METOA0B B KaXO0M.

MprMeHeHne 060MX NPUHLMMNOB Pa3oM 3acTaBnseT AenaTb KOHTRaKTbl MeXAy MoaynaMu npotLie, 4To
CHUWXXaeT BEPOATHOCTb HapylueHns LSP.

MaTtepuanbi K pasgeny

e Interface Segregation Principle, Object Mentor, Inc, PDF
e Interface Segregation Principle
e The Single Responsibility Principle and the Interface Segregation Principle

B peanbHOMN XXN3HU


http://www.labri.fr/perso/clement/enseignements/ao/ISP.pdf
https://www.oodesign.com/interface-segregation-principle.html
https://www.dotnetcurry.com/patterns-practices/1259/liskov-substitution-principle-perspective

ISP MOXHO paccMaTpuBaTb kak SRP ang nHtepoelicos. Ero rnaBHaa 3agadya — NoMoYb CMPOEKTMPOBaTb
nHTepdencol Tak, YTo6bl B HUX He BblfI0 HUYEro nuiiHero. MPUHUMN NoMoraeT BbiBNATb 60/siee BbiCokue

abCTpakLUMM U HaXoQMUTb HEOYEBUAHbIE CBSA3N MeXAY CYLLHOCTAMMU.

TpaTbl U goxoabl B KoliHe

MpunoxeHue KoliH — 310 npunoxXxeHune ong sKOHOMUK, Gyﬂ,yU.LMIZ npeeMHuK Taxxenosarto 1 nnolwagka ons

9KCNepuMeHTOB.

B KoliHe ecTb BO3MOXHOCTb 3anmcbiBaTb TpaTbl U goxodbl. PaspaboTunkm ncnonbsosanu ISP, 4Tobbl
coenaTb paboTy ¢ 3TUMU ABYMS CyLLHOCTSAMM 6onee yaobHoM.

CnepBa B NPUI0XEHUN BbIAN TONbKO TPATbl, MO3TOMY B UCTOPUMN XPAHUIUCD TONIbKO 06beKTbl TMNa Spend .

interface Spend {
amount: number
date: Timestamp

type: 'helpful' | 'harmful' | null

type History = Spendl[]

Korga B npunoxeHun no6aBuamMch [oxoabl, B UCTOPUN CTanu XPaHUTbCA He TOMbKO TpaTbl. Y TpaT 1
noxopnoB 6biv 0bwme Nons, NO3ToMy 6bI/1I0 TOFMYHO BbIHECTU UX B 06NN NHTepdeENC Record , a

UHTepdenc TpaTbl PacIMPUTb OT HEero:

type RecordTypes = 'spend' | 'income'

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

// obupe mnoJsiga onMcaHe B obueMm muHTepderce;
// ISP moMoTaeT BHABUTH CKPBITEIE CBA3M MexXxIy CYWHOCTAMU
// ¥ 3aBUCHMMOCTU B UX IOBEIEHUU
interface Record {
amount: number
date: Timestamp
is: RecordTypes
// mnona type 3mechb yxe HerT,

// 078 IOXOHOB OHO He HYXHO

// wHTepberc TpaTe pacumpseT MHTepberc z3anmcu
interface Spend extends Record ({

type: SpendTypes

TpaTbl 1 0,OXOAbI CTaNN peann3oBaTb 3T UHTepdelichl Tak, YTobbl 6a3oBasa 3anuch onucbiBana obuiee

noBefeHne, a TpaTa 1 A0X0o4, — TONIbKO cneunduyHoe ana Hux:

class RecordItem implements Record {
amount: number

date: Timestamp


http://www.fuckgrechka.ru/c0in/
http://fuckgrechka.ru/tzlvt/

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 GYHKLUMOHANbHOCTb He Ay6nnpyeTcs, HO KNacchl NpU 3TOM He 3aBUCSAT OT METOLOB, KOTOPble UM He
HY>HbI.

YBepgomneHus B 3agaduHuke

3a4a4YHunK — 3TO cUCTEeMa yrpaBieHns 3agadvyamMmn 1 y4yéta BpemMeHn paboTbl.

[Ong HanoMuHaHWs 0 NOAXOAALWMX CpoKax 3afayn B 3afayvyHuKe NCMOMb3YIOTCA YBeAOMEHNS. YBeOOMNEHNS
ObiBalOT pa3Hbix TMNOB: push, SMS 1 noyToBbIE.

CornacHo ISP, o6live gns Bcex TUMNOB MNoJig U MeToAbl pa3paboTynkm XpaHaT B o6LieM nHTepdelice

Message :

interface Message {
title: string
body: string
send(to: string[]): void

[eTanu ke — onncbIBaloT KOHKPETHO Mo, KaXabli TUN yBegoMIeHNA:

interface SmsMessage extends Message {
smsService: SmsService

//

interface PushMessage extends Message {


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

pushService: PushService

//

interface EmailMessage extends Message {
emailService: EmailService

//

PesynbTaT Tako Xe, Kak B NpeablayLlieM npumepe: GyHKLMOHaNbHOCTb He Ay6ampyeTcs, knacchbl
peannsyioT TOMbKO OT Te METO/bl, KOTOPbIe UM HYXXHbl.

LLIa6n10oHbI NPOEKTUPOBAHUA N NPUEMDI pedaKTOpPUHra

CnepoBaTtb NPUHLMNY pasaeneHns uHTepderica nomMoraioT Takme WabnoHbl NPOEeKTUPOBaHUS Kak AganTtep,
a TakXe NPUEMbI BblAeNeHNs UHTepdenca N MHOXECTBEHHOrO Hac/lef0BaHMs.

ApanTtep

Apantep — wabnoH NPOEKTMPOBaHWS, KOTOPbIN M03BO/MIAET 06beKTaM C HECOBMECTUMbIMU MHTepdencamu

paboTaTb BMecTe.

C TOYKM 3peHmns ISP aTOT WwabfoH noMoraeTt AepxaTb MHTEP®ENnCbl YNCTbIMU U MOHATHLIMU, a MPK
Heo6X0ANMOCTN COBMECTUTb HECOBMECTUMbIE MOAYIN Yepes crnelmanbHyo NPocolky (agantep).

MpunoxeHne KypcoBuk NokasbiBaeT Kypc gonnapa k pybnio. OHo 6epéT aaHHble KypCcoB C canTa
LleHTpanbHoro 6aHka Poccuun. LUb otoaét nx B popmate XML, a Kypcosuk pabotaet ¢ JSON.

ApanTep NOMOraeT «MoApy>XuTb» Moaynu, Kotopble paboTtatoT ¢ XML, n Mmogynu, kotopble paboTatoT ¢
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 => ({
// ...xoHBepTupyeM xml B json

return json

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

return course

(async () => {

const data = await ApiClient.getXml ('api endpoint')


https://refactoring.guru/design-patterns/adapter
https://bespoyasov.ru/blog/kursovik/

const course = parseCourse (xmlJsonAdapter (data))

IDNO)

Takxxe agantep NOMOraeT CNpaBAgTbCa CO «ClIOMaHHbIM» APl oT 6ekeHaa 1 npeobpasoBaHNEM OQHNX

CTPYKTYP AaHHbIX B gpyrue.
M3 MMHYCOB MOXHO Has3BaTb:

e pnobaBneHue ellé ogHon abcTpakLuMmn B KOAOBYO 6a3y NpoekTa;
e Mpu CO3aHNUN HOBOrO aganTtepa HY>KHO HallTK BCce MecTa, rae TpebyeTca ero Ucrnosb3oBaThb.

BbiaeneHune uHtepodeica

Bblaenenune nHtepdelica — aTo NpUEM, NPU KOTOPOM OfMHaKOBble MeTo/bl U NOJA BbIHOCAT B OTAE/bHbIN

NHTepdeiic.

B kayecTBe NpuMepa MOXHO BepHYTbCA K KONHY 13 npolunoro pasaena. MHTepoeinc Record — 3TO

BbIAENEHHbIN 06NN MHTepdENC, KOTOPbIN BKIOYAeT B cebs o6LLmMe ons TpaTbl U LOX04a NoNs.

BbigeneHne nHtepderica TeCHO CBA3aHO He Tonbko ¢ ISP, Ho 1 ¢ LSP. Hanpumep, oHO ncnonb3yeTtcs npu

Nnoucke KOPHS KOMMO3NLUMU U KaK BCIOMOTaTebHbIN MHCTPYMEHT ON4 BblaeneHund cynepknacca.

MHo)XecTBeHHOe HacnegoBaHue

MHOXeCcTBeHHOE Hac/iefjoBaHNE NCMOMb3yeTCs, HanpuMep, YTobbl peann3oBaTb GYHKLMOHANBHOCTb

HECKONbKUX NHTepdeicoB:

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

B TypeScript Takoe HacnegoBaHue peannayetca Yepes MUKCUHDI.

[0 aTVX Nop B KHWUre A5 NPOCTOTbl MOBECTBOBAHMS Mbl MPONYCKanu crneumanbHyo GyHKLMIo
applyMixins , KOTOpas KONUPYeT GYHKLUMOHANbHOCTb U3 POAMTENIbCKUX KNaCcCOB:

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))
})
1)

YT106bl NPUMEP C KNAaCCOM Horse Bbllle cpaboTan, HaM Heo6X0AMMO MCNONb30BaTb applyMixins
cnegywuwmMmM obpasom:
applyMixins (Horse, [Animal, Transport])

Torga MHOXeCTBeHHOe HacniegoBaHue 6yaeT paboTaTbh, Kak Mbl OXMAaEM.

MaTepuanbl K pasgeny

e Apantep


https://bespoyasov.ru/blog/adapter-pattern/
https://refactoring.guru/ru/extract-interface
https://www.dotnetcurry.com/patterns-practices/1259/liskov-substitution-principle-perspective
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BD%D0%B0%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://www.typescriptlang.org/docs/handbook/mixins.html
https://refactoring.guru/design-patterns/adapter

e JleKapCTBO OT CIOMaHHOM 06PaTHOM COBMECTUMOCTH

e Peanusauuvg agantepa Ha TypeScript

e BblaeneHuve nHtepdeliica

e Liskov Substitution Principle and the Composition Root
e MHOXeCTBEeHHOe Hac/iefoBaHne

e Mixins in TypeScript

AHTUNATTEpHbI U 3anaxu

MpuHUWN pasgeneHus VIHTep(DeVICG KOHLUENTYya/IbHO NMOX0OX Ha NPUHLLUN €0VHCTBEHHON OTBETCTBEHHOCTHU U

peliaeT cxoxue npobeMbl, TONIbKO OTHoCcsWMeCH K 60nee BbICOKOMY YPOBHIO abCTpakLum.

[1Ba caMblix pacnpoCTpaHEHHbIX «3anaxa», HaMeKatoLlnX, YTo HapyLeH ISP, — 3To rpssHbIn MHTepdenc n
«nycTaga» peanusauus.

FpA3HbIN NHTEPENC

MNpobnema rpasHoro nHTepdelica BO3HNKaET, Korga nHTepodeinc cogepXuT B cebe CNULLKOM MHOTO

MeToaoB 1 nonen. Kak n 6onbwime mogynu B SRP, rpasHbii nHTepoelic B ISP npuBoaumT K nnoxon
YNTAEMOCTU M [OPOron noaaepxKe.

PaccMoTpuM npobnemMy Ha npumMepe. LONyCTUM, Y Hac eCTb KanbKynaTop, KOTOPbIA YMeeT CKlagbliBaThb,
BblYMTaTb, YMHOXaTb, AeNnTb U 6paTb KBaApaTHbIE KOPHW.

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 pacwmpeHnn GYHKLMOHANbHOCTU NHTepdEiC MOXeT CTaTb CIIMLLKOM 60/bLINM:

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

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

cos (x: number) : number

tan (x: number) : number

log (x: number) : number

logl0(x: number): number


https://bespoyasov.ru/blog/adapter-pattern/
https://github.com/torokmark/design_patterns_in_typescript/blob/master/adapter/adapter.ts
https://refactoring.guru/ru/extract-interface
https://www.dotnetcurry.com/patterns-practices/1259/liskov-substitution-principle-perspective
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BD%D0%B0%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://www.typescriptlang.org/docs/handbook/mixins.html
https://medium.com/@severinperez/avoiding-interface-pollution-with-the-interface-segregation-principle-5d3859c21013

//

Knacc, peanusytowmii Takol nHtepdenc byaeTt HeonpasaaHHO 60MbLLUMM, U3-3a YEro CNOXHOCTb

NOHMMaHN4A Kofga pe3KO BbipacTeT.

Kpome BbICOKOI CNOXHOCTU rps3Hble MHTepdenchl NPUBOOAT U ewwé K OfHOWN NpobiemMe, KOTOPYIO Mbl

yNoMUWHanu B pasgene ¢ npuMepamMm M3 naeasbHoOro Mmpa — nycTo peanusaumu.

«lMycTasa» peanusauus

«MycTag» peannsauma nHtepdelica BO3HUKAET, KOraa NosBasgeTcs MOAYIb, KOTOPOMY HE HYXHbl BCe

MeTOfbl U3 peannsyemoro uHtepoeiica.

MonpobyeM co3gaTb apudMETUYECKUI KanbKynaTop. EMy He HyXHbl TPUrOHOMETpUYecKne GyHKLUU 1
norapudmbl, HO U3-3a TOrO, YTO OHM OMNUCAHbI B UHTepdelice, HaM NPUAETCS NOCTaBUTb 3arnyLWKN Ha 3TU

MeTobl:

class ArithmeticCalculator implements Calculator {
// OYHKUMOHAJIBHOCTHL METOINOB, KOTOPBEIE HYXHE, OINMCHBAEM IIOJIHOCTLIO
add(a: number, b: number): number {

return a + b

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

return a - b

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

return a * b

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

return a / b

// ocTajibHEIE METOHE HEe HYXHBI;
// HO mHTepoderic Calculator TpebyeT ux peanmMs3auunn,

// TPUXOOUTCH NUCATL 3aTJIYIKU

sgrt (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 }

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

//

ISP pewaet


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

ISP nomMoraet npoekTnupoBaTb MHTepdencol, naberasa npobnem Boile. Ha npumepe KanbKynatopa Mbl 6bl

MOl BblAE/TNTb HECKOJIbKO VIHTep(DemCOB C COOTBETCTBYHOWNMUN PONTAMMN:

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

Torga apndMeTUYeCKoMY KanbKyaTopy A0CTaTOYHO Obinio 6bl peannsoBaTtb MHTepodeEc
ArithmeticCalculator . bonee HaBOPOYEHHbIN MHXEHEPHbIN KanbkynaTop cMor 6bl peannsoBaTb

HECKOJIbKO VIHTepd)ef/'ICOB OQHOBPEMEHHO C NOMOLLbKO MHOXECTBEHHOIro HacaenoBaHug.

MaTtepuanbi K pasgeny

e Avoiding_Interface Pollution with the ISP

e Rolelnterface, Martin Fowler

e [MpuHUKUN pasaeneHus nHTepdelica

e Can anyone provide an example of the LSP?

e [llabnoH Null-object
e Does Null-object Pattern Break ISP?

OrpaHunyeHus U nogBogHble KAMHU

Kak n B cnyyae ¢ SRP, npo6nembl ¢ pasgeneHnemM nHtepdencos BO3HUKAOT U3 TPYAHOCTEN

NMPOEeKTUpoBaHMA N NPOrHO3NpPOoBaHNA.

Cnenoe cnepoBaHue onacHo

Cnenoe cnepoBaHue ISP rposnT gpobneHunto BoobLye Bcex MHTepdelNicoB Ha aTOMapHbie C OAHMM MeToO0M

WUnm nonem. 3T0 NOXOXe Ha aTOMaprIf/'I CSS, Korga Kaxgoe CBOWCTBO OMNMUCbIBAETCS OTOEJIbHbIM K/1laCCOM.

Ho cyTb NpuHUMMNA He B TOM, YTOGbI pa3gpobuTb MHTepdelchl, a B TOM, YTOObI BbIAENUTL MUHUMA/TbHO
Heobxo4MMoe KO/INYeCTBO MEeTOA0B, YTODObl peannaytolne ero Moaynmn He 3aBUCENN OT HEHYXXHOM


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
https://habr.com/en/post/432586/

GYHKUMOHANbHOCTMW.

Kak NoHATb, 4TO UHTepdenc cTan rps3HbIM

Bo MHOrMx npegMeTHbIX 061acTaxX CYLLHOCTU MOTyT 06/1afaTh 04eHb 60bLIMM KONIMYECTBOM CBOMCTB U
MEeTOZO0B, N3-3a Yero pasfaenatb uHTepodencbl MoXeT 6biTb TPYAHO. Pa3paboTumkm MOryT CTOSIKHYTbCS C
cuTyauunen, korga He 6ynet o4eBMAHO, B KakKo MOMEHT UHTepdelic BCE ellé nogumHaetcs ISP, a B kakon —
y>Xe HeT.

KoHdNuKTbI ponei n nepapxumn

NHTepdencbl MOXHO YCNOBHO NOAENUTb Ha POJIU: TUM, NOBEAEHWE, OXMUAaHMe (HanpuMep B KOHTPaKTe) u
ap.

Nepapxus posieit MoXeT KOHGINKTOBATbL C Mepapxmeit CyLHOCTel N Mody/iei, KOTopble peannsyioT
MHTepoeicbl. TO AenlaeT CTPYKTYPY CUCTEMbI C/IOXKHOM A8 NOHWMaHUA 1 MOXeT BBOAUTb B 3ab/yxaeHue
npu YTeHun Koaa.

MaTtepuansbi K paspeny

e ATOMapHbIn CSS
e The 6 roles of the interface

o KOHTpakTHOe nporpamMmupoBaHue

e Goodbye, Object Oriented Programming



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

BBepgeHue

npOFpaMMHble CUCTEMbl COCTOAT U3 MOﬂ,yJ‘IeI\/'L KOTOpble Mbl MOXeM YCJZIOBHO NogesinTb Ha HU3KOYpPOBHEBbIE

1 BbICOKOYPOBHEBbIE.

HuskoypoBHeBble copepXaT yTunnTapHyto GyHKLMOHanbHOCTb: obpalleHue K B[, 3anpockl K cepBepy,
peHgepuHr DOM-3a51eMeHTOB Ha CTpaHuLe.

BbiCOKOYpOBHEBbIE COflePXaT CIIOXHYI0, 6onee abCcTpakTHYO 6U3Hec-nornky. OHM [OCTaTOYHO
abCTPakTHbI, YTO6bl X MOXHO Gbl/I0 Nepencnonb3oBaTh B pa3HbiX MpOekTax: aBTopu3aLms Nonb3oBaTenen,

Banuoauna GpopM, oTnpaska yBeaoMIeHn.

B yCTOMYMBBIX CUCTEMAX BbICOKOYPOBHEBbIE MOAY/M, KakK NpaBuio, He TpebytoT 06HOBNEHMS Npu
N3MEHEHUN HN3KOYPOBHEBbIX. [106UTbCA NOA0GHOI YCTOMYMBOCTU NOMOTaEeT NPUHLMM MHBEPCUN

3aBUCUMOCTEN.

MpUHLUMN MHBEPCUM 3aBUCUMOCTEN

MpuHunn nHBepcumn 3asnucumoctert (Dependency Inversion Principle, DIP) npegnonaraer, 4To:

e BbICOKOYPOBHEBbIE MOAYN HE OOMXHbI 3aBUCETb OT HU3KOYPOBHEBbLIX; 06a TUMa OONXHbI 3aBUCETb
oT abcTpakuui.
e ABCTpakLMn He J0MKHbI 3aBUCETb OT AeTanell, AeTanun OONXKHbl 3aBUCEeTb OT aBCTpakLuiA.

Taknm o6pasom DIP nomMoraeTt cHM3UTb 3alenseHre Mmoaysen (coupling).

Korga Moaynu XECTKO 3aLeneHbl, OHU CAINWKOM MHOI0 3HaloT ApYr O Apyre n He GYHKLUMOHUPYIOT Mo
OTAEeNbHOCTU. B Takon cutyauum namMeHeHus B OgHOM 6yayT TpeboBaTb U3MEHEHUN B OPYTUX — YTO
HapywaeT OCP.

3auenneHune N CBA3HOCTb

3ayenneHune (coupling) He cTouT NyTaTb CO CBS3HOCTbIO (cohesion).

3auensieHne — cTeneHb B3aMMO3aBMCUMOCTIN pPasHbiX MOAyell. Yem Bbilwe 3auensieHue, TeM 6onee
XPYMNKOI Nnosly4aeTcs CUCTEMA, U TEM CJIOXKHEE BHOCUTb U3MEHEHMS.

CBSA3HOCTb — CTeneHb, B KOTOPOW 3a4a4n HEKOTOPOro MOAY/s, CBsS3aHbl APYr C APYyroM. Yem Bbille
CBSAI3HOCTb, TEM CTPOXe Moaynu cnenytoT SRP, TeM Bbile cHOKyCUpOBaH MOAYb Ha KOHKPETHOM 3aJauve.

A6cTpakuumn

CornacHo npuHUMNy Moaynun OO0JIXKHbl 3aBUCETb OT gPYrux MO[J,yJ'IeVI He Hanp4amyto, a ot aﬁCTpaKLJ,I/II;I.

B npumMmepe ¢ peryasatopomM TemMrnepaTypbl Ha CXeMe HUXXe CTPYKTypa cucTeMbl HapywaeT DIP. Moagynu

3aBMCAT HaMNpPsAMYIo OT APYrMx Moay/en, aTO YBENMYMBaET 3aLernsieHune.
McnpaBneHHblil BapMaHT BBOAMT NPOCONKY MeXay CYLHOCTAMU B BUAe abCTpakunin — nHTepdeicos.

Mogaynam Tenepb He 0693aTeNbHO paboTaTbh C KOHKPETHbIMU MOOYNSAMU, OHM MOTYT paboTaTb C Nto6oi

CYLIHOCTbIO, KOTOpas peanuayeT ykasaHHbIN nHTepdeiic. Tak CHUXaeTcs 3auenneHue.

DIP u TecTupyemMocCTb


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

Mpyu TECTMPOBAHUM MOAYSISA, KOTOPbIV 3aBUCUT OT APYIMX MOAYNEN, HaM HY>XHO NnM60O co3gaBaTb 3K3EMNAAP

Ka)KD,OI‘/II 3aBUCUMOCTH, nmbo co3gaTb 3arnywkKun.

DIP ynpouiaeT TeCTUpoBaHue cucteMbl. ECAi MOy 3aBUCAT OT MHTEPdENCOB, HaM AO0CTaTOYHO CO3aaThb
3arnyLky, peanuayoLlyto 3ToT UHTepoeiic.

KopoTko

MPUHLMM NHBEPCUUN 3aBUCUMOCTEN:

e BBOAWUT NMpaBwia 1 orpaHn4eHna onga 3aBUCUMOCTUN OOQHUX Mop,yneﬁ OoT Apyrux;

e CHMWXAEeT 3alensieHne moaynen;

e [NieflaeT TeCTUupoBaHue MO,CI,yJ'Ief/'I npouwe,;

e [03BOJIdeT NPOEeKTNpoBaTb CUCTEMY Tak, YTOObI Moaynun OblN 3aMeHaeMbl Ha apyrue.
MaTtepuansbi K paspeny

e [puHLMN MHBERCUW 3aBUCUMOCTEN, Bukuneans

e [pYHLMN MHBEPCUW 3aBUCUMOCTEN, AniekcaHap BbiHAO

e [lpuHUMN MHBEpPcUK 3aBrucumocTtein, MakeDev

e 3auensieHne moaynen

e CBfA3HOCTb MOAyNeMN

e GRASP

e Inversion of Control Containers and the Dependency Injection pattern
o [puMep c TeEpPMOPErynsaTopom

B ngpeanbHOM Mmupe

B naeanbHO CNpOeKTUPOBaAHHOW CMCTEME MOAYNM 3aBUCAT TOMbKO OT abCcTpakumiA, 3auenieHme —

MWHUManbHO, a CBA3HOCTb — MakKCUMaJslbHa.

AyTeHTUdUKaLuusa nonb3oBaTenen

PaccMoOTpuM B KayecTBe NpMMepa Moay/b ayTeHTUbMKaL MM nosib3oBaTenei.

class MySqglConnection {/*...*/}

class Auth {

connection: MySglConnection

constructor (connection: MySglConnection) {

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

}

B npumMepe Bbile MOAY/b Auth — BbICOKOYPOBHEBbIW, @ MySqglConnection — HU3KOYPOBHEBBIN.

MpumMep HapywaeT DIP, noTOMy 4TO Auth 3aBUCUT HanNpsaMYl 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

Ecnu Mbl cMeHVM 6a3y OaHHbIX, TO HaM NPUAOETCA MeHATb 1 Kog Modyna Auth . [To-xopolweMmy, Auth He
[IO/IXEH HMYero 3HaTb 0 6ase JaHHbIX, KOTOPYIO Mbl MCMOMb3yeM. EMy 10CTaTO4YHO 3HaTb, YTO €CTb Kakas-To
6asa, K KOTOPOI MOXHO [OCTy4YaTbCa Yepes onpeaenéHHbie MeToabl — 370 paboTa MHTepdelica.

interface DataBaseConnection {

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

class MySqglConnection implements DataBaseConnection {
constructor () {/*...*/}

connect (host: string, user: string, password: string): void {/*...*/}

Tenepb Mbl MOXeM OTBA3aTb Auth OT KOHerTHOVI 6a3sbl AaHHbIX, YKa3aB B 3aBUCUMOCTHU VIHTepq)el)’IC.

class Auth {
// TuUN 3aBUCUMOCTM ITOMEHIJICH :

connection: DataBaseConnection

constructor (connection: DataBaseConnection) {

this.connection = connection

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

OCP u LSP aBTOMaTOM
McnpaBneHHblli BapnaHT aBToOMaTUYeCKM ya0BIeTBOpseT ABYM ApYyruM npuHumnnam: OCP n LSP.

Mbl MOXeM 3aMeHUTb ogHYy Bl Ha apyryto, ecnun oHa peanunsyeT UHTepdenc DataBaseConnection , U
NpUIOXeHNe He ciomMaeTcsl, Kak aToro Tpebyet LSP. Mpn nameHeHnn 6a3bl HaM He NPUAETCA N3MEHATb KOf,

Moayns Auth — Tak Mbl ygosneTtsopsiem OCP.

MaTtepuansbi K pasgeny

e [lpuHUMN MHBERCcUK 3aBrucuMocTeln, MakeDev

e Dependency Inversion Principle, oodesign
e OCPvsDIP

B peanbHOMN XXU3HU

[1na 6onblUero KOHTPO/A Haf, 3aBUCUMOCTSMM U yNpoLleHns TectupoBaHusa DIP npegnaraeT Mcrnofib3oBaTb
nHBepcuio koHTRonsa (Inversion of Control, I0C) n nnbekunio 3asncumocteit (Dependency Injection, DI).

DIP, DI u TecTuUpOBaHue

MucaTtb TecTbl 63 DIP BO3MOXHO, HO ceaya NPpUHUKUNY 3To AenaTb npouwe. Ecnv mogynb 3aBUCUT OT
abcTpakuum, To ero 3aBUCMMOCTb Jlerye NnogMeHUTb erkoBbiM 06 BHEKTOM.



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

BepHEMcs K NpuMepy ¢ ayTeHTUdUKaumnen. [1na Toro, YTobbl NPOTECTUPOBATb peannsaunio, Kotopas He

cnenyet DIP, HaM NpuaéTtca cosgaTbh 9K3eMNaap knacca MySglConnection :

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

let auth: Auth

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

b

it ('should successfully authentificate user', async () => {
const result: AuthResult = await auth.authentificate('Alex', '123")
expect (result.status) .toEqual (200)
1)
H)

MpobnemMa — B NPON3BOANTENBHOCTU. XOPOLINIA MOAYMbHbBIA TECT A0/XKEH BbiTb ObICTPbLIM, @ CO3a4aBaTb

aK3eMnndap Hactodulero obbekTa Ha Ka)KJJ,bII\/II TECT — pecypco3aTpaTHo.

KpoMme Toro, B Nioxoi peannsaumum kfnacc MySqglConnection CaM MOXET 3aBMCETb OT APYrUX Mopyne,

9K3eMMapbl KOTOPbIX ToXe ByayT co3aaBaTbCs. BCE 3TO CUIbHO TOPMO3UT TECTbI.

Tenepb nonpobyeM NpoTecTUpoBaTh peannsaumio, Kotopas cneayet DIP:

class DbMock implements DataBaseConnection {
connect (host: string, user: string, password: string): void {
// 3mecb nemwéBkle onepauny—3arJIyLKi,

// momkjmoyaTbcsa kK Oase coBceM He o00sa3aTesibHO

/] .. .peanmmsanmda TOJIBKO TeX MeTOHOoB,

// KoTOphle NOHAHOOATCS LJiS TECTOB

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

let auth: Auth

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

auth = new Auth (connection)

Knacc DbMock peanusyeT uHTepdenc DataBaseConnection . Mbl MOXEM CNPOEKTUPOBATb €ro

MaKCMMasibHO NPOCTbIM U NErKUM, 3TO YyCKOpMT paboTy TecTa.


https://bespoyasov.ru/ttt-tdd/

MHBepcusa KOHTpoOnS

DI — 3T0 YaCTHbIN CnyYait MHBEPCUM KOHTROAE. [pn 3TOM NOAX0Ae KOHTPOJ/Ib 32 BbIMO/HEHWEM NPOrpaMMbl

oTaaéTca GpeiMBOPKY, KOTOPbI 3HAET, B KAKON MOMEHT U Kakyto GYHKLMIO Hafo Bbi3BaTb. Llenb loC —
caenaTb CUCTEMY PacCLUMPSAEMON.

Inversify npegnaraet pewenne ans loC Ha TypeScript. Inversify npegoctasnsier APl ons cosgaHua
KOHTENHEpPOB C YyKasaHMeM 3aBMCUMMOCTEN, KOTOpble NOTOM MOACTaBNATCA aBTOMaTUYECKU.

MaTtepuansbi K pasgeny

e Dependency Injection

e Inversion of Control

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

e [Ipumep pa3paboTku KpecTtnkoB-HOAMKOB no TDD

e On DI, Loose Coupling_and Unit Tests

e |nversify.io
e Dependency Inversion with Inversify.io

LLa6noHbl NPOEKTUPOBaHUSA U NPUEMDI pedaKTOPUHra

CnepoBaTtb npuHUMNy MHeBepcun 3aBMCUMOCTEN NoMoratT MHDbEeKUNA SHBVICVIMOCTEVI, Ha6J'I}O,D,aTeJ'Ib n
LWabNoHHbIN MeTon.

MHbeKuunsa saBUCUMocCTemn

BHegpsATb 3aBUCMMOCTU MOXHO TpemMs crnoco6amMu: Yepes KOHCTPYKTOP, Yepes CeTTepbl U UHTepdencHo.

UHbeKLus yepes KOHCTPYKTOP

Cambliit I'IpOCTOVI BUO MHBbEKLUNN — HYepe3 KOHCTPYKTOP. Mpwn co3gaHum KnNacca B KOHCTPYKTOpPE Mbl
nepe4vyncndgdemMm ece 3aBMCMMOCTHU, KOTOpPbIE Tpe6y}0Tc9| ona co3gaHnga sKksemnndpa.

class Building {
floor: Floor
ceiling: Ceiling

wall: Wall

constructor (floor: Floor, ceiling: Ceiling, wall: Wall) {
this.floor = floor
this.ceiling = ceiling

this.wall = wall

Ecnin 3aBUCMMOCTEN MHOTO, NEepPeYnCieHne Nx BCex B KOHCTPYKTOPE MOXET CTaTb NpobremMoit. ATy
npo6ieMy 4acTUYHO pellaeT UHbEeKLIMS Yepes ceTTep.

UHbeKuunsa yepes cetrtep

Mpy TakoM BHeApPEeHUN Kaxkaas 3aBMCUMOCTb YKa3blBaeTCs B NoJie, KOTOPOe MOXHO U3MEHUTb Yepes set .

Torga BHYTPU GYHKUMM Builder BHavane Mbl Co30aéM 06bekT house , @ 3aTeM yCTaHaB/IMBaeM


https://en.wikipedia.org/wiki/Inversion_of_control
http://inversify.io/
https://en.wikipedia.org/wiki/Dependency_injection
https://en.wikipedia.org/wiki/Inversion_of_control
https://stackoverflow.com/questions/346372/whats-the-difference-between-faking-mocking-and-stubbing
https://www.slideshare.net/paskavatta/mo-dip-15104789
https://bespoyasov.ru/ttt-tdd/
https://bulldogjob.com/articles/971-on-dependency-injection-loose-coupling-and-unit-tests-in-c
http://inversify.io/
https://codeburst.io/understanding-solid-principles-dependency-injection-d570c15560ab

3aBUCUMOCTM Kak 3Ha4YeHust Ans nonew.

class Building {
public floor: Floor
public ceiling: Ceiling
public wall: Wall

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

}

function Builder (): Building {
const house = new Building()

house.ceiling = new Ceiling/()
house.floor = new Floor ()
house.wall = new Wall ()

return house

Mpobnema aToro nogxofa B TOM, YTO NOMS C 3aBUCUMOCTSIMU CTAaHOBSTCS public , YTO He Bcerpa

npuemMnemo.

UHbeKkuusa c nomollblo uHTepdeiica

Mopgxon NoXoX Ha NpeabliayLUMiA, TONbKO B HEM UCMOMb3YIOTCA He CEeTTepbl, a OTAe/IbHble MeToabl-
MNHXeKTopbl. X Mbl onucbiBaeM B MHTepdelice BuildingDependencies , KOTOPbI peanuayeT Knacc
Building . BHYTpuU yHKUMM Builder Mbl BbI3bIBaEM MHXEKTOPDI, MepenaBas Kak apryMeHT HY>XXHY

3aBNCUMOCTb.

interface BuildingDependencies {
injectWall (dep: Wall): wvoid
injectFloor (dep: Floor): void

injectCeiling (dep: Ceiling): void

class Building implements BuildingDependencies {
floor: Floor
ceiling: Ceiling

wall: Wall
constructor () {/*...*/}
injectCeiling(ceiling: Ceiling) {

this.ceiling = ceiling

injectFloor (floor: Floor) {

this.floor = floor

injectWall (wall: Wall) {
this.wall = wall



function Builder () : Building {
const house = new Building()
house.injectCeiling(new Ceiling())
house.injectFloor (new floor ()
house.injectWall (new Wall())

return house

Ha6nopatenb

Habnwopatenb — wWabnoH, KOTOPbIA CO30aET MexaHU3M MOAMNUCKU, KOraa HeKOTopble CYLHOCTU MOTYT

pearnposaTb Ha NnoBegeHne Apyrux.

HabniopaTtenb MHBEPTUPYET KOHTPOJIb 3@ BbIMO/IHEHWEM MPOrpPaMMbl CXOXMUM 06pa3oM, Kak 3To genatoT
06paboTumkm cobbiTnin B GUL. O6paboTunkm cobbiTUiA Bbi3bIBAOTCS B MOMEHT MOJIb30BATENbCKOIO COObITUS
BBO/A: LLENYOK MbIWW, HaXaTue KNaBuWn; HabnogaTenb — pearnpyeTt Ha U3MeHeHne COCTOHUSA

HabngaeMoro obbekTa.

B npumepe 13 pasgena o6 OCP knacc SoftwareEngineerApplicant CNeauT 3a NOSIBIEHWEM HOBOW

BaKaHCUM Yy HrAgency . MeTof, update peluaeT, kak o6paboTaTb MU3MEHeHUe COCTOSHMS.

B3sanMopencTBue KnaccoB SoftwareEngineerApplicant M HrAgency «CTaHOBUTCS QPENMBORKOMY,

KOTOprl\/'1 cneanT 3a USMEHEHUAMU U Bbi3bIBae€T HY>XHble MeTOobl.

LLa6noHHbIN MeTop,

LLIaBnoHHbIN MeToa — 3TO UJa6}'IOH, KOTOprI7I onpepnendeT ckenet aJiropuTMa, a HeKOTopble warun naér
peanusoBbiBaTb Nogknaccam. Tak Noakaacchl MOTyT nepeonpenendatTb 4YaCTtmn anropnTtMa, He MeHqaq 06u_|,e17|

CTPYKTYpPbI.

B npumepe Huxe WabnoHHbIN MeTo[, brewBeverage 3apaér KapKac anropuntMa npurotoBeHnNa HannuTtka.

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

// ©asz30BHE omepauuy VMMEOT pPeasmM3aluio
public turnOn(): void {

this.on = true

// cneumbmuHbe 0Ji9 KAXOOTO [IOOKJIACCa Olepaumnu
// BynyT NnepeonpeneyiaTbCad MOTOMKaMM
abstract public preparelngredients(): void

abstract public prepareContainer(): void


https://refactoring.guru/ru/design-patterns/observer
https://www.sitepoint.com/three-design-patterns-that-use-inversion-of-control/
https://refactoring.guru/ru/design-patterns/template-method

abstract public brew(): void

// XYyKM NpPenoCTaBJIANT IONOJIHUTEJIbHEE TOUKM PaCUMpPEeHMI
// B HEKOTOPHX KPUTUUECKMX MECTax ajilOPUTMa;

// WX mepeonpenesarTb He 00a3aTeJIbHO,

// Tak Kak eCcTb MyCTad peanm3alusa 10 yMOJUYaHUO

public hook(): void ({}

KoHKpeTHble Klaccbl peannsytoT abcTpakTHble MeToabl 6a3oBoro. OHM TakXXe MOryT nepeonpenenuTb 1
HeKoTopble MeToAbl MO yMoyaHuio. Kak npaBuio, KOHKPETHbIe NepeonpeaensioT ToNbko YacTb

GYHKUNOHANbHOCTMW.

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

this.heatMilk ()

abstract public prepareContainer(): void {

this.getNewCup ()

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

this.pourMilk ()

//

B cTaHgapTHON Modenu HacnenoBaHna NOTOMKM Bbi3biBatloT MeToabl 6a30BOro knacca. 3aech e Hao6opoT
— MEeTOoAbl, peann3oBaHHble B KOHKPETHbIX Kfaccax, Bbi3biBaloTCcs B 6a30BOM Yepes WwabnoHHbIN MeTof,.

MpenMyLLecTBO Takoro NoAxXo4a B MNOBTOPHOM MCMOJIb30BAaHWUM afifOPUTMa C PasiMyHbIMK BapuaunsaMu.
OnacHocTb WwabfioHa — B ciy4YaiHOM HapylweHun LSP npu naMeHeHun dyHKLMOHANbHOCTM nogkiacca.

MaTtepuansbi K pasgeny

e Habnwpatenb
e Peanusauua HabnwpaaTtens Ha TypeScript

e llabnoHHbIV MeTOof,
e Peanusauug wabnoHHoro metoaa Ha TypeScript

e VHbekLnsg 3aBuUcCuMocTen

e Three Design Patterns That Use I1oC

e Dl and its variations

e DI c TS Ha npakTuke

AHTUNATTEpHbI U 3anaxu


https://www.sitepoint.com/three-design-patterns-that-use-inversion-of-control/
https://refactoring.guru/ru/design-patterns/observer
https://github.com/torokmark/design_patterns_in_typescript/blob/master/observer/observer.ts
https://refactoring.guru/ru/design-patterns/template-method
https://github.com/torokmark/design_patterns_in_typescript/blob/master/template_method/templateMethod.ts
https://en.wikipedia.org/wiki/Dependency_injection
https://www.sitepoint.com/three-design-patterns-that-use-inversion-of-control/
https://medium.com/@sawomirkowalski/design-patterns-dependency-injection-and-its-variations-16007d0fa367
https://bespoyasov.ru/blog/di-ts-in-practice/

OcHoBHas npo6iemMa aHTMNATTEPHOB M 3aMaxoB HNXE — B COKPbITUM 3aBUCUMOCTEN U YBENUYEHUMU
3auensieHns Moaynen gpyr ¢ Apyrom.

KoHTpon-¢ppuk

KoHTpon-hpuk — aTo 3amnax, Npu KOTOPOM 3aBUCUMOCTM SIBHO CO30al0TCA B KOHCTPYKTOPE C NOMOLLbIO

new .

class Auth {
// obpaTuTe BHMMAHME Ha OTCYTCTBME ApPIyMEHTOB y KOHCTPYKTOpPa
// ¥ KJKOUEBOE CJIOBO NEW BHYTPU
constructor () {

this.connection = new MySglConnection ()

Knacc Auth CTaHOBWUTCS XECTKO 3aLlen/ieHHbIM C MySglConnection , TO eCTb HE MOXET paboTaTh 6€e3

Hero. 3To HapywaeT OCP, LSP n ISP.

Takxxe 4Tobbl MPOTECTMPOBATbL TakKoW Knacc, NpUAETCS caenaTb r/106as1bHbii MOK A MySglConnection .

JTo pecypcosaTpaTHO 1 3acopseT rnobanbHyo 061acTb BUOUMOCTM.

JlokaTop cnyx6

[lokaTtop cnyx6 — wabnoH, KOTOPbI MO3BONAET NOAKMOYATb 3aBUCUMOCT B MOMEHT, KOFAa OHU
CTaHOBATCH HYXHbI.

Mbl Ha3biBaeM ero aHTUNaTTEPHOM C OFOBOpKOﬁ, 4YTO €CTb CUTYyaLKUn, Korna oH Hy>XeH — HanpumMmep, npu

pa6oTe ¢ neracu. Ho npu co3aaHnmn HOBOW CUCTEMbI ydlle ucnonb3osaTb DI.

CaMblii rnaBHbIl MWHYC 3TOro wabnoHa B TOM, YTO OH HapywaeT MHKancynqaLmn, CKpbiBag 3aBUCUMOCTMU.

MoHATb KOA 1 NpeayragaTbh ero nosefeHne CTaHOBUTCS TPYAHO — Beflb, YTObbl y3HAaTh BCE 3aBUCUMOCTM
HEeoBXOANMO U3YUYUTb UCXOAHUKU. IDE yXKe He CMOXeT noackasaTth, KakmMe 3aBUCUMOCTU HeobxoauMbl Ans
co3faHunga Knacca.

Mpu ncnonb3oBaHmm DI Takol Npo6aeMbl HET — Yy Hac NPOCTO He MONyYMTCA CO34aTb aK3EMMNAAP Knacca,He
nepenas Bce He06X0ANMble 3aBUCUMOCTU.

MaTtepuansbi K pasgeny

e DI: aHTMNaTTERHDI
e JlokaTop cnyx6
e |Is Service Locator an Antipattern?

e Service Locator is an Antipattern, Mark Seemann

OrpaHunyeHus U NogBogHblIe KAMHU

MpuHUMN nHBEPCUN 3aBUCUMOCTEN MOXET npnBoOnTb K CUTYaUUdAM, KOrga noTokK ynpaesneHUsa nporpamMmmbl
3apjaH HedBHO, a gBHOe — nyudlle HedBHOro.

HerpamoTtHoe ucnosb3oBaHue


https://habr.com/ru/post/166287/
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BA%D0%B0%D1%82%D0%BE%D1%80_%D1%81%D0%BB%D1%83%D0%B6%D0%B1
https://stackoverflow.com/questions/22795459/is-servicelocator-an-anti-pattern
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%BA%D0%B0%D0%BF%D1%81%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F_(%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://stackoverflow.com/questions/22795459/is-servicelocator-an-anti-pattern
https://habr.com/ru/post/166287/
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BA%D0%B0%D1%82%D0%BE%D1%80_%D1%81%D0%BB%D1%83%D0%B6%D0%B1
https://stackoverflow.com/questions/22795459/is-servicelocator-an-anti-pattern
https://blog.ploeh.dk/2010/02/03/ServiceLocatorisanAnti-Pattern/
https://ru.wikipedia.org/wiki/%D0%94%D0%B7%D0%B5%D0%BD_%D0%9F%D0%B8%D1%82%D0%BE%D0%BD%D0%B0

Mpu HErPaMoTHOM M 6ECKOHTPOJSIBHOM UCMOMb30BaHUM NPUHLUMNAE U I0C-KOHTEMHEPOB B YaCTHOCTM NOrMKa
B3aMMO/eCTBMSA KOMMOHEHTOB MOXET 0Ka3aTbCd Pa3Ma3aHHON Mo PasHbIM YacTaM NMPUNOXeHUs. ITo

MellaeT BOCAPUATUIO MPOrpaMMbl, CHUXKAET TECTUPYEMOCTb M YBEIMYMBAET CTOMMOCTb BHECEHMUS
M3MEHEHUN.

Kpome TOro, He BCe 3aBMCUMOCTU CTOAT TOrO, 4YTO6bl UX UHBERTUPOBATL. OTINYMUTL Taknue OT OCTasbHbIX

GblBaeT TPyAHO U3-3a, Hanpumep, creumdunKn NnpeameTHol obnacTu.

Mpo6nembsi c DI

C nHbekuMneln 3aBUCUMOCTEN TOXE MOTYT BO3HMKATb NPO6aeMbI.

Mpn MHbEKLNK Yepesd KOHCTPYKTOP 60/blOEe KONMYECTBO 3aBUCUMOCTEN CUMBHO yBennyneaet

KOHCTPYKTOP. A NPpX HEFrPaMOTHOM MCMoJib3oBaHUM DI MOFyT NOSIBUTHCS LIMKANYECKME 3aBUCUMOCTH.

B o6oux cnyyasix cTouT nocMoTpeTb B cTopoHy SRP. Ckopee BCcero, knacc genaet CAMWKOM MHOT0, U ero
Hapo pasbuBaTb Ha bonee Menkue.

MaTtepuanbi K pasgeny

e [13eH [MMTOHA
e [pPUHLINN MHBEPCUU 3aBUCUMOCTEMN

e Pasbupaemcsa c SOLID: NHBepcus 3aBUCUMOCTEN
e Dl and its variations

e Dependency Hell



https://blog.byndyu.ru/2009/12/blog-post.html
https://habr.com/ru/post/313796/
https://medium.com/@sawomirkowalski/design-patterns-dependency-injection-and-its-variations-16007d0fa367
https://ru.wikipedia.org/wiki/Dependency_hell
https://ru.wikipedia.org/wiki/%D0%94%D0%B7%D0%B5%D0%BD_%D0%9F%D0%B8%D1%82%D0%BE%D0%BD%D0%B0
https://blog.byndyu.ru/2009/12/blog-post.html
https://habr.com/ru/post/313796/
https://medium.com/@sawomirkowalski/design-patterns-dependency-injection-and-its-variations-16007d0fa367
https://ru.wikipedia.org/wiki/Dependency_hell

3aknoueHune

B 37Ol KHUre Mbl paccMoTpenu 5 NpMHLUMMNOB 06beKTHO-OPUEHTUPOBAHHOIO AN3aiiHa, UX NoNb3y B
NPOEKTUPOBAHUN CUCTEM U OrpaHnYeHus. Morosopunu:

e O MPUHUMNE eOUHCTBEHHOW OTBETCTBEHHOCTH;

e OTKPbITOCTU U 3aKPbITOCTH;

e nopacrtaHoBku bap6apbl JINCKOB;

e pasfeneHus nHTepdeica;

e WHBEPCUWN 3aBUCKMMOCTEWN.

Ob6cyaumnu WwabnoHbl NPOEKTUPOBaAHUS, KOTOPbIE MOMOTraloT UK MeLLatoT C/ieaoBaTbh 3TUM MPUHLUNAM.
V|3y‘4VIﬂVI 3anaxun Kkoga, KoOTopble CUTHaNIN3NPYIOT O npo6neMax n HeCOGmOJJ,eHVIVI NMPMHUMNMNOB.
YTto panbwe?

MpoeKkTMpoBaHMe CUCTEM — LUTYKA MeXaucunnanHapHas. YTobbl CNpoekTUpoBaTh YCTOMYMBYIO CUCTEMY,
Ha[0 He TOJIbKO XOPOLWOo NPOorpaMMmnpoBaTh, HO M 061adaTb MHXEHEePHbIM MOAXOA0M K PeLleHNto 3aaay.

Mbl cobpanu CnMcok MaTepuasnos, KOTOPble MOrYT NMOMOYb Pa3BUTb CUCTEMHbIN Noaxon K paspaboTke
MPOEKTOB.

KHurun

Bblaennnn Heo6xoaMMblii MUHUMYM MO NPOrPaMMUPOBaAHUIO U apxXUTeKType, 406aBMUIM HECKObKO KHUT O
NPOEeKTUPOBaAHUK:

e YucThii kof, P. MapTuH

e Yucrtag apxutektypa, P. MapTuH

e Yntaembivi koa, [. bo3een, T. Payyep

e PedakTopuHr, M. ®aynep

o JddekTnBHag pabota c neracu. M. dusepc
e B nowuckax TpeboBaHuii, N. AnekcaHaep

e Apxutektypa MO Ha npakTuke, J1. bacc, . KnemeHTtc, P. KaumaH

JNekuun

Cobpanu Buageosanucu nekumii 06 OOM, TecTupoBaHuMM 1 rMBKOM noaxofe K paspaboTke:

e Principles of Object Oriented and Agile Design,_ Bob Martin

e The Principles of Clean Architecture, Bob Martin

e The Future of Progamming, Bob Martin
e All the Little Things, Sandi Metz
o Get a Whiff of This, Sandi Metz

Pecypcbl 1 nogxoabl
OTobpanu camble XUpPHble pecypchl C WabnoHaMu NpoekTUPoBaHMUS, NnogxogaMun K paspaboTtke u

pedaKToOpuUHry:

e Refactoring.guru
e Design Patterns for Humans

e Design Patterns Game

e Design Pattern Implementations in TypeScript

e Teopud pelleHns n3obpeTaTenbcknx 3anay

e Mpumep paspaboTkn «KpecTnkoB-HONMKOB» o TDD



https://www.ozon.ru/context/detail/id/5011068/
https://www.ozon.ru/context/detail/id/144499396/
http://shop.oreilly.com/product/9780596802301.do
https://martinfowler.com/books/refactoring.html
https://www.amazon.com/Working-Effectively-Legacy-Robert-Martin-ebook/dp/B005OYHF0A
https://www.amazon.com/Discovering-Requirements-Specify-Products-Services/dp/0470712406
https://www.amazon.com/Software-Architecture-Practice-3rd-Engineering/dp/0321815734
https://www.youtube.com/watch?v=TMuno5RZNeE
https://youtu.be/o_TH-Y78tt4
https://youtu.be/ecIWPzGEbFc?t=1h10m30s
https://youtu.be/8bZh5LMaSmE
https://youtu.be/PJjHfa5yxlU
https://refactoring.guru/
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md
http://designpatternsgame.com/
https://github.com/torokmark/design_patterns_in_typescript
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/

KoHuenumm n MHCTPYMEHTbI MPOeKTUPOoBaHUS

Hawnn UHCTPYMEHTbI N MeTog0N10rMn MmogennmpoBaHng U NPOEKTUPOBaHUA CUCTEM!

e YHUPULMPOBAHHbIN 93blK MoaennpoBanmg, UML

e [lnarpaMmbl NOTOKOB AaHHbIX, DFD

e Entity-relationship monenb

e MeToponorus monennposanus, IDEF

e PaspaboTka Yepes TecTupoBaHune, TDD

06 aBTOpax

Mbl — 3TO:

e Calwa becnosgcoB — ppoHTeHA-pa3paboTumk B DRIVE2, apxuTekTop 1 paspaboTunk TaxenosaTo,
ObiBWNN TUMANG B MRKT, 6bIBlUMI NpenogaBaTenb B HeTonoruu;
e ApTtéMm Camodanos — BeayLmin poHTeHa-pa3paboTynk B Social Discovery Ventures, 6biBLINIA

npenogaeaTens B LoftSchool.

Momoub NpoeKTy

Mbl 6yaem pagbl, eCnu Bbl:

e pacckaxeTe 0 KHUre B couceTax, 6norax, TefierpaMm-kaHanax;
e ronaikaete eé Ha [uTxabe;

e 3a40HaTUTE aBTOpPaM Ha [laTpeoHe.

Ecnu Bbl HaWwnAM ownbKy, y Bac €CTb BOMPOC WU Bbl XOTUTE YNYULWINTb AN3aH UM TEeKCT — NULWINTE HaM Ha
nTxab.


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/
http://drive2.ru/
https://fuckgrechka.ru/tzlvt/
http://mrkt.ru/
https://netology.ru/
https://github.com/dex157
https://sdventures.com/
https://loftschool.com/
https://github.com/open-tech-authors/solid
https://www.patreon.com/open_tech_authors
https://github.com/open-tech-authors/solid

CnoBapb

e API - Application Programming Interface

e CS - Computer science

e (SS - Cascading Style Sheets

e CTO - Chief Technology Officer

e DFD - Data flow diagram

e DI - Dependency Injection

e DIP - Dependency Inversion Principle

e DOM - Document object model

e DRIVE2 - Drive2.ru — coo6L,ecTBO MallMH U ntogen

e ERD - Entity relationship diagram

o GRASP - General Responsibility Assignment Software Patterns

e GUI - Graphic User Interface

e HTML - Hypertext markup language

e IDE - Integrated Development Environment

e |DEF - MeTopgonorus MmogenmpoBaHus

e [SP - Interface Segregation Principle

e JS - JavaScript

e JSON - Javascript Object Notation

e JSX - JavaScript XML

e [SP - Liskov Substitution Principle

e MRKT - Mrkt.ru — Toprosas nnouiaaka s KoMnaHun

e MVC - Model-view-controller

e OCP - Open-Closed Principle

e PDF - Portable document format

e SMS - Short Message Service

e SOLID - Principles of object oriented design

e SRP - Single Responsibility Principle

e STUPID - Singleton, Tight Coupling, Untestability, Premature Optimization, Indescriptive Naming,
Duplication

e TDD - Test Driven Development

e TS - TypeScript

e TXT - TecToBbIn popMaT dainos

e UML - Unified Modeling Language

e XML - eXtensible Markup Language

e b/] - basa gaHHbIX

e QO - O6bEKTHO-OPNEHTMPOBAHHOE NPOrpaMMMpPOBaHMEe

o TPU3 - Teopus peleHns nsobpertatenbcknx sagav

e LB - LleHTpanbHbIi 6aHK



