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3Ta KHUXKA BbIpOCNa U3 MOero Aoknaga ((PE¢3KTOPVIHI' Ha MakCuMaskax» = , KOTOpbI/ 5 TOTOBUN B AHBape
2022 roaa. [lns 3T0ro foknaja st Co6pan PasnnUHbIe IBPUCTUKM 1 TEXHWKN pedaKTopHra, KOTOPbIMM XOTen

noaennTbCa.

Mpw NOAroTOBKE CTano 04eBUAHO, UTO B 40-MUHYTHbIN CNIOT HE NOMYYUTCS 3aTO/IKaThb BCE, 0 YEM XOTeNocb
6bl pacckasaTtb. MaTepurana okasanocb MHOMO — MPULLNIOCE ero YXumaTb, GunbTpoBaTb U 06pe3aTsb, YTobbI

YMeCTUTbCS B OTBEAEHHOE BPeMs 1 NoKa3aTb Mofie3Hble NpakTUKN.

OT¢I/II'IprOBaHHbIIZ mMaTtepuan 6b1710 Xanko. B HEM ocTaBanncb AeTann N yTouyHeHuq, Korga 4to-to
NPYIMEHNMO, a KOr/ja He o4eHb. 5 peLunn, YTo ByjeT nonesHee He BblbpacbiBaTb BCE, YTO He BMECTUNOCh, @

N3MEHNTb ¢OpMaT 1 BbINyCTUTb B BLUAE He60/bLIOro C60pHVIKa. Tak nosiBMAACh 3Ta KHUXKa.

Ha koro 310 pacC4nTaHO

B nepByto 0uepesb STOT TEKCT MOXET OKa3aTbCst NMO/e3HbIM Pa3paboTumnkam Be6-cepBircos,
N0/Ib30BaTENbCKVIX MPUNOXKEHNI U MHTEPEICOB, KOTOPbIE MILLYT Ha BbICOKOYPOBHEBbIX i3bIKaX 1 MetoT

napy-Tporiky neT onbiTa.

Pa3paboTunky 6U6IMOTeK TOXE MOTYT HalTW ANt Ce6st Mose3Hble MOAXOAbI, HO 1 6y Ay GOKyCMpPOBaTLCS Ha

noNb30BaTeNbCKMX NPUNOXEHNSX U Be6-CepBMCaxX — B 3TOW 061aCTV y MeHs 60oAbLUe onbITa.

S He yunTbIBatO CreLnrKy HIU3KOYPOBHEBO pa3paboTki. YacTb 3BPUCTMK MOTYT NPOTUBOPEUNTL
XOPOLWKUM NPaKTUKaM Unn Aaxe BpeinTb HU3KOYPOBHEBOMY KOAY. Ecnu Bbl NnuLweTe 6A13KO0 K xenesy,

6yabTe akKypaTHbI, YMTaTe Ha CBOM CTPaxX U PUCK &

YeM 3TOT TeKCT He aBndeTcs

1 He NpeTeHAyto Ha eAVHCTBEHHO NPaBU/bHbIA CMNOCO6 pepakTOPUTL VAW NcaTb KOA. Ecny Bac MHoro

0nblTa, BEPOSATHO, O 60bLUEN YACTN ONNCAHHBIX TEXHWK Bbl yXe 3HaeTe 1y Bac eCTb CBOE MHEeHMe Ha 1X



CYET.

Tak>Ke 1 He CTaparoCb HanmcaTb «MaHyan», KOTOpbI byAeT yHMBepCcanbHO NPUMEHNM BO BCeX NpOeKTax.
Moé BOCMNpUATNE, MPUBbLIYKU N METOA paGOTbI NCKa>KeHbl MOMM OMbITOM pa3p360TKVI. Baw OnbIT, MPOEKThLI N
MPUBBLIYKM MOTYT CUIbHO OTINYATLCSA OT MOMX, MO3TOMY B3r/1S/bl TOXE MOTYT He coBrnajath. 3To

HOPMasbHO.

Llenb 3TOW KHVXKM B TOM, YTOBbI OMKMcaTb Habop NPaKTUK, IBPUCTMK 1 MOAXOA0B, KOTOpble B CBOE Bpemsi
NOMOTINN MHe Ha4yaTb NNCaTb KOA, KOTOprVI Kaxcemcs XOpoLwnM MHe 1 KOMaHAaM B MpoekTax, rae a

ydacrtsoBarn.

He BCe MpaKTVKM HaZlo MPUMEHSITL BCeraa. PelleHvie, MPUMEHSTh VAL WU HeT, CUIbHO 3aBUCKT OT
NpoekTa, 3a4aun, pecypcoB 1 Lenm pedaktopuHra. CTapaitecs BbI6MpaTh Te Ujew, KoTopble NprUHecyT

60onblLuUe BbIrogbl Npn MeHbLUMX 3aTpaTax.

EC/IM UTO-TO V3 KHUTY KAXETCS BaM MOJIe3HbIM, 06CYAUTE 3TO C KOIEraMm 1 APYruMiy paspaboTumkamu.
Y6eanTech, 4TO y Bac C KOMaHZAO 0ANHAKOBOE MHEHMe O Mo/b3e 1 U3AepXKax Bbl6paHHOM naen. He

npriMeHsiiiTe TO, YTO BbI3bIBaeT B KOMaHZe Cropbl UK pasHoraiacus.

OrpaHnyeHns U NPUMEHMMOCTb

Bce onucaHHble TEXHUKI 1 NMPUEMbI — 3TO 60/1bLUIAsH KOMMUASALMS NPOUMNTAHHBIX KHUT 1 MOEro orbiTa B
paspa6oTke. BoNbLLYIO HaCTb BPEMEHU i MOCBATIN Pa3paboTKe Mo/b30BaTENbCKUX MPUNOXEHNI CpeaHero

1 MHOr4a 60/bLLOro pasmepa.

Mol1 onbIT HaknajblBaeT OTNeYaTOK Ha TO, Kak f BUXY XOPOLUNY Kog,. M0 CyTW BCA KHUXKa — 3TO TaKoi
CHarLoT MOoero BocnpuaTns paspaboTku B 2022 rogy. Ecnv Bbl UnTaeTe 310 B 6yayLiem (npusert!),

BO3MOXHO, MO& MHEHWE MOMEHSII0Ch, Tak HbIBaeT.

K Cnosy

qa GyAy 06HOBNATL TEKCT KHUTY MO Mepe N3MeHeHNA MHeHWA, HO He MOry rapaHTUpOoBaTb, 4YTO 6yAy

3T0 AenaTb onepaTMBHO 1 6e3 3azepxek.

Mpw YTEHNN KHUT MOMHUTE O KOTHUTUBHbIX NCKaXeHUsX aBTopa. MbicneHHO CpaBHMBaVITe TEeXHWKN co

CBOWM MPOEKTOM U1 JymaliTe 06 UX NPUMEHUMOCTH.

YT0 XOPOLLO 3HaTb Nepef NPoYTEHNEM

©
B TeKcTe 5 NoApa3symMeBato, UTO Bbl yXe 3HAaKOMbI C CAMUM MOHSTUEM pedpakTopuHra ~ 1 uToy Bac ecTb
napa NeT onbiTa NPOrpaMMMPOBaHWS. 5l OXWUAAI0, HTO Bbl YXe CTaNKVBaNUCh C Npobiemamm 4eKoMmno3nLum

3alay, «npoTeKatoLLMx» abCcTpakLUmWi, pasrpaHnyeHnemM oTBETCTBEHHOCTM MeXy MOAYASMU U T 4.



el paccynTbIBako, YTO Bbl CAblLWann O KaKOIA-TO YacTu «MPOrpaMMmnCTCKMNX CI0BEYEK» U3 BOT 3TOM0 CNMcKa:

¢ PasgeneHue oTBeTCTBEHHOCTU

* 3auenseHve N CBA3HOCTb

¢ [leknapaTBHOCTb

¢ Cnowu abcTpakumm

¢ PasgeneHue Ha KOMaHAbl 1 3aMpockl

o CcblNOYHasA NPO3PayYHOCTb

e DyHKUMOHaNbHbLIV NarnnanH

¢ DyHKUMOHaNbHOE SAPO B MMNepaTUBHOW 060/104ke
¢ Cnov apxuTeKTypbl, MOPTLI U aaanTepsbl

¢ HanpaBneHuve 3aBucrMocTeit

¢ Hen3ameHsReMOCTb 1 OTCYTCTBME COCTOAHMA

¢ 12-pakTopHbIe NPUIOXKeHNS

BaM He 06s13aTefIbHO 3HaTb WX BCe, NOTOMY YTO Mbl 6yp,eM pacKkpbIBaTh CMbICA TEXHWUK MO X0y KHUrn. Ho

byzeT XopoLLo, ec/n Bbl MMeeTe Npe/cTaB/ieHne, B YEM VX NO/b3a U OCHOBHOM CMbIC/.

3a4eM HyXHa eLé ogHa KHUra

KHur o pedakToprHre MHOro, 3a4eM HyxHa eLLé ogHa?

Mo 60}1bLLIOMy CYETY — HU 3a4eM. Bce NprHLMMbI, TEXHVKN U MPUYNHBI X NOSBNEHNA OMMCaHbl B A4PYriX

KHWrax u1, ckopee BCero, ropaszo 6os1ee NoApo6HO, AeTanbHO, T0rMUYHO U KOPPEKTHO.
MHe 3TOT TeKCT Hy>XeH B NMepByto ouepesb CaMOoMy:

* AN CMCTEMATMU3ALNKM TOro, YTO A 3HAKO Cam;
® [N15 BO3MOXHOCTW COCaTbCSA Ha KOHKPeTHOe MecTo Mpu AUCKYCCUM O KakOo-To mpobneme;

* Ana q)MKCaLU/II/I YpPOBHSA 3HaHWUN B KOHKPETHOM MOMEHTE BpeMEHU, UTO6bLI MOHVMATL KyAa pacTtun.

Ho g nogyman, UTo BO3MOXHO, 3TO MOXET OKa3aTbCsi MOJ1Ie3HbIM KOMY-TO eLlé. Tak 3TOT MPOeKT U MOABUIICA.

2. PedakTopuHr, Bukuneaus, https://ru.wikipedia.org/wiki/PepakTopuHr



https://bespoyasov.ru/talks/refactor-like-a-superhero/
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D0%BD%D0%B3

BeegeHune

PedakTopuHr TpebyeT pecypcoB. KOIMUYECTBO 3TMX PecypcoB 3aBUCKT OT pa3mepa NpoekTa 1 ka4ecTsa Koja
B HéM. YeM 60o/ibLLIe MPOEKT 1 XyXe KO, TEM C/I0KHee HaBOAUTL B HEM MOPSAOK 1 60/bLLe PeCypcoB MoXeT

ANs 3TOro notpeboBaThbCs.

Y106bI 060CHOBATL BNOXEHNE pecypcoB u HalTy 6anaHc MeXay 3atpatamu 1 BbIFOZ0iA, HAM HaZ0 MOHSTh

Nosb3y v orpaHUYeHst pedakTopuHra.

Monb3a ana pa3paboTynkoB

MopsiAoK B KOAOBOW 6a3e — 3TO MHBECTULWIS B CBOGOAHOE BpeMsi pa3paboTymkoB B GyyLieM. Yem npotie

1 MOHSATHee KOoJ, TeM MeHbLUe BpeMeHU ByAeT yXOAWTb Ha UCnpaBneHne 6aros 1 HoBble puUYn.
Pa3spaboTurkam MOryT 6bITb BaXHbl pasHble CBOCTBa KoAa. Hanprmep, HaM MOXeT BbITb BaXHO:

¢ bBbICTpee HaxoAUTb KYCKM KOAa, OTBEYatoLLMe 3a KOHKPETHbIe YacTu MPUIOXEHUS.

¢ MckntoumnTb pasHoUTeHNst 0 paboTe KoAa, HeJOMOHUMaHMe 1 KOHGAVKTLI B KOMaHAe.

¢ Jlerye NpoBOANTL KOA-PEBLIO 1 CBEPATL KO/ Ha COOTBETCTBUE 6113HEC-Tpe6oBaHMAM.

e [106aBNsATb, U3MEHATb 1 YAaNATb KOZ 6e3 perpeccuin N ANLWHUX YCUAnIA.

¢ YMeHbLINTL BpeMs Ha NOWUCK 1 UcnpasneHve 6aros, caenaTk NpoLecc oTaAku yaobHee.

e YMNpoCTUTb MCCefoBaHMe NpoeKkTa Ans HOBbIX Pa3paboTUnKoB.

370 HeMoJHBIA cNcok. KOHKPETHOM KoMaHAe MOTYT 6bITb BaXHbI U ApYriie CBOVICTBA, OHU MOTYT

BapbVPOBaTLCS OT MPOEKTa B MPOEKTY.

PerynsipHblii pedpakTopyHI NoMoraeT yaensTb BHUMaHWe XxapakTepucTikam KoAa 3apaHee, 40 NosBieHns
npo6aem ¢ HUMW. ITO enaeT exeHeBHY0 paboTy yaobHee 1 NpeAoTBpaLlaeT «6osblune pedpakTOPUHT»

B 6yayLuem. Takoii npouecc AaéT paspaboTurikam 60/blue CBOGOAHOrO BPEMEHW 1 peCcypCoB.



Monb3a ana busHeca

B vzeanbHO opraHn30BaHHOM pa3paboTke HEOBXOAMMOCTY «MPo/AaBaTh» PedakTOPUHT 613Hecy HeT. B
TaKyX MPOEKTaX PeryisipHoOe y/yuLleHe KOAA «BLUMTO» B MPOLECC pa3paboTku v NI0Xoi Kog He

HakannmeaeTcs. OTAeNbHO «06bACHSATE nonb3y 6V|3Hecy» B 3TOM C/ly4ae He HYXHO.

Ho ecTb npoekTbl, rae paspaboTka no pasHbIM NpUYMHaM opraH13oBaHa UHa4ve. B Takmnx npoekTax, kak

npaBuio, KOMUTCA 1eracu.

Mbl MOXeM YyBCTBOBaTb HEOBXOAMMOCTb YAYULLUTL KOZ, HO Y HAaC MOXET He XBaTaTb Ha 3TO PeCypCoB.
MpeanoxeHune «B3iTb HeAeNbKy Ha PedpakTOPVHT» BbI3OBET KOHGAVKT VHTEPECOB, MOTOMY YTO ANs 613Heca
OHO 3BYUMT, BYATO «LieNlyto HeAeNto He ByAeT NPONCXOANTL HUYEro Noe3HOro». B aTux cayyasx Ham n

MOXET NMOHaA06UTLCA «MpoAaTh» UAEH yNydlleHns Koja.

Monb3a pedakTopuHra 415 613Heca Heo4eBMAHA, MOTOMY UTO OHa He MrHOBeHHa. Monb3a NposBaseTcs

«4yepes Kakoe-TO BpeMs», Kakoe MMeHHO — npejckasaTb TPYAHO.

O6bI4HO, UTOGLI MPOAATH Aeto pedakTopuHra GU3HeCy, s CTapatoCb FOBOPUTHL Ha si3bike 613Heca 1

npozasaTb He NPoYecc, a pedysbmam. YTo UMEHHO Mbl MONYYMM B pe3y/ibTaTe NOTPaYeHHOro BpeMeHu:

¢ CMOXeM BbicTpee HaXOANTL N NCNPaBASTb OLUNGKM, 3TO YMEHbLUNT KONYECTBO Pa3o4apoBaHHbIX
nonb3oBarenei.

¢ HauHéM peann3oBbIBaTb HOBblE GUUM paHbLLE KOHKYPEHTOB, 3TO 6yAeT reHepypoBaTh HOBbIX
nonb3oBareneli 1 NpubbIb.

. Ey,qu Jiyylle noHMaTb Tpe6OBaHI/IF|, 3TO MO3BONINT PaHbLUe pearnpoBaTb Ha HenpeaBUAEHHbIE
npo6nemsi.

¢ 1136aBVMCS OT TeKy4KM KaApoB, MOTOMY UTO OT MPUATHOrO KoAa pa3paboTumnku He beryT.

e Caenaem oH60PAUHT BbICTPEE Y MOHSITHee AN HOBbIX Pa3paboTUMKOB, 3TO NO3BONT UM MPUHOCUTL

nosb3y paHbLLe.

Mbl MOXeM 1CMONb30BaTh Pas/iNyHble METPUKM AN M3MepeHust KadecTa Koaa. Onmpasice Ha 3Tu Lndpsbl
byzeT npotue 06ycnoBMTb HEOBXOANMOCTE pedakTOpUHTa. A CHUXKEHVe 3aTpaT Npw peryispHoM

pedakTOpUHre MOMOXET MIaBHO BHEAPWUTL €ro B MpoLLecc paspa6oTky.

«MNOXOM» N «<XOPOLINN» KOA,

MHe CNoXHO Ha3BaTb CMVCOK 06beKMUBHbIX XapakTepuCcTUK XopoLuero KoAa. Taknx XxapakTepucTuk Mano, v

Y HUX €CTb OrpaHnNYeHnsa B TPAKTOBKE VU MPUMEHNMOCTU.



HANPUMEP

Cpesu Taknx XapakTepuUCcTUK MOXHO BbIJeINTb LIMKNOMATUYECKY0 CI0KHOCTb U KOIMYeCTBO

3aBUCUMOCTe. HO Mbl MOroBOPUM O HUX OTAE/bHO B BYAYLLMX r1aBax.

3T0 He HoBas nNpobaema. B 6onbLUe YaCcTW KHUT, YTO S MPOYEN, XOPOLLUNIA KOA OMUCHLIBAOT Cy6bekTUBHO:

o o o o LD

e Y dusepca XOPOLLNIA KO «4nTaeMblli, NOAAEPXKMBaEMbIV U MPUATHBIN»; &
~ - o
e Y Gayuepa — «4MTaEMbIN, NAKOHNYHbIV 1 MPOCTOM»; <

o ~ o
oy MapTVIHa — «3/1eFaHTHbIN, MPOCTON N YNTAEMbIN», =

PasHble aBTOPbI UCMOJb3YIOT PasHble C/10Ba, HO MOXHO 3aMeTUTb, YTO BCE Ae/atoT Yrop Ha «4MTaeMOoCTb».
O O O

EcTb nccneaoBaHus, KOTopble NbiTanvck ONpeaenvThb, YTo Takoe 3Ta «4nTaeMoCTb». < < OAHaKo Ux

npo6aema B ManeHbKOW UM NCKaXEHHO BbIBOpKe, MO3TOMY AenaTb BbIBOAbI 06 YHMBepCanbHbIX

npasunax «xopoLuero» Koja caoXHo.

Ha npakTuiKe 51 CTapatoch UCKaTb HE «XOPOLLWM», @ «MIOX0M» KOg, ITO NPoLLe, MOTOMY UTO B ero nomcke

MHe MOMOTatoT 3BPUCTUKN U «KKOTHUTUBHbIE KOCTbINN».

KOrHUTUBHBIMM KOCTBLINAMW A Ha3bIBato OLLYLLIeHUA, KOTOPble MOABAKTCA NPpU YTEHUW NJIOXOro Koja. qa

CYMTal0, UTO KOAY Hy>XKeH pedakTOPUHS, eCan NPU YTeHN BO3HMKAET OfHa 13 3TUX MbICNel:

Taxeno unTatb
e HaM TAXeno umtatk koj, ecan B HEM becnopaaouHoe GopMaTUPOBaHIE, OH «rPY3HbIN»,
3anyTaHHbI, LWYMHBbINA.
¢ B Koze MHOrO AVLLIHKX AeTanei, HeT SBHOM TOUKM BXOAa.
¢ CNnoXHO NpoCNeAnTb NOCNeA0BaTeNbHOCTL BbIMONHEHNS, HYXHO NpbiraTe MeXAy 3KpaHamu,
darinamu, ctpokamu.

¢ Kog HenocnepoBaTeNbHbIV, He OTBeYaeT NpaBuaaMm, NPUHATLIM B MpoekTe.

Taxeno MeHATb
¢ Kog TAXeno MeHsiTb, ecnv Npu 406aBieHNN HOBOV GUUM HY>XXHO U3MEHUTE MHOTO $aiifioB nan
nepenpoBepuTb BCE NMpUIoXKeHe.
¢ HeT yBepeHHOCTU, UTO MOXHO 6eCnPO6AEMHO YAaNNTL KOHKPETHLIN KYCOK Koaa.
e HeT SIBHOI TOUKYM BXOAQ, HE/Ib35 COOTHECTU GUUY NPUNOXKEHNS 1 KOHKPETHbIN MOAY/b.

e CAnKOM MHOro 6olinepnnelita nan KONUNacThbl.

Tskeno TecTuposaTb
¢ Kog TAXeno TecTmpoBsaThb, eCiv ANS TECTOB HYXHa «HaBOPOYEHHAas NHPPACTPYKTYPa» NN HYXHO
MOKaTb MHOrO GYHKLIMOHaNBbHOCTY.
¢ TpUXoANTCA UMUTUPOBATL PaboTy BCel MPOrpamMMbl, YTO6LI MPOBEPUTE OAHY GYHKLMIO.

e [lna Tecta HyXHbl TECTOBbIE AaHHbIE, KOTOPbIE HE OTHOCATCA K 3a4aqe.

«He nomellaeTcs B ronosy»
¢ Kogj He nomeLlaeTcs B roN0BY, €C/IN CNOXHO yC/1eanThb 3a BCEM, YTO B HEM nponcxoanT.
¢ K cepeanHe MOAyNS CNOXHO BCOMHUTL, YTO 6bI/10 B Havane.

e [py YTEHUW «KUMUT» TONI0BA, CXEMbI paﬁOTbl Ha 6yma>KKe He nomoratoTt.



3anaxu kofa
YacTb onmcaHHbIX MPo6ieM YMHbIe 110AM Yxke 0pOopMUAN B BUAE 3aMaxoB Koja. 3anaxu — 3To

y
AHTUNATTEPHBI, KOTOPbIE MPUBOAAT K npoﬁnemaM. e

MpoTMB 3anaxoB yxe pas3paboTaHbl pelleHns. IHoraa Ham 40CTaTOYHO MOCMOTPETh Ha KOA, HaliTV B HEM

3anax n NPUMeHUTb KOHKPEeTHOe peLleHre MPoTUB Hero.

0 3ANAXAX

YalLe Bcero npvMepbl 3anaxoB NPUBOAAT B Koge, HanvucaHHoM B OOMM-cTune, uto MoxeT 6bITb He
Tak NonesHo B JavaScript-Mupe. TeM He MeHee YacTb 3amnaxoB JOCTaTOYHO YHMBepCcaibHa 1

npUMeHrIMa He TOJIbKO K OOFI, HO 1 K MynbTUNapagnrMeHHoMy Koay.

. “Working Effectively with Legacy Code” by Michael C. Feathers,

https://www.goodreads.com/book/show/44919.Working_Effectively with Legacy Code

N

.“The Art of Readable Code” by Dustin Boswell, Trevor Foucher,

https://www.goodreads.com/book/show/8677004-the-art-of-readable-code

w

“Clean Code” by Robert C. Martin, https://www.goodreads.com/book/show/3735293-clean-code

»

Evaluating Code Readability and Legibility: An Examination of Human-centric Studies,

Partl.md

v

. Code Readability Testing, an Empirical Study,
https://www.researchgate.net/publication/299412540 Code Readability Testing an Empirical Study

o

. How Readable Code Is, a Readability Experiment https://howreadable.com

~

. Code Smells, Refactoring Guru, https://refactoring.guru/refactoring/smells



https://www.goodreads.com/book/show/44919.Working_Effectively_with_Legacy_Code
https://www.goodreads.com/book/show/8677004-the-art-of-readable-code
https://www.goodreads.com/book/show/3735293-clean-code
https://github.com/reydne/code-comprehension-review/blob/master/list-papers/AllPhasesMergedPapers-Part1.md
https://www.researchgate.net/publication/299412540_Code_Readability_Testing_an_Empirical_Study
https://howreadable.com/
https://refactoring.guru/refactoring/smells

[Mpexpae, 4eM HayaTb

YTo6bl pedakTOPUHT NPOLLEN BbICTPO, 6e3 perpeccuii 1 He Harpyxas KOMaHay 601bLUVM KONNYECTBOM

paGOTbI, nepej ero Havanaom Koj ctouTt uccnedosame U N0020MoOBUMb K U3MEHEHVSIM. A UMEHHO:

e OnpesennTb rpaHnLbl pedakTopuHra.
¢ ToKpbITb BbIGPaHHYHO YacTb KOja TecTamu.

e HacTpouTb IMHTEPbLI 1 KOMAUAATOP.

B aToW rnase 06cy,q|/|M, KaK ynpoCTUTb NOArOTOBKY KOAA 1 3a4eM Hy>KeH KaX/plil 13 mepeuncieHHbIx

NyHKTOB.

OnpegennTb rpaHunubl

Moa rpaHuLamMy pedakTopuHra Mbl 6yAeM NMOHNMaTk MecTa CTbika MeX/y KOAOM, KOTOPbIV Mbl ByAem
MEHATb, N BCEM OCTa/IbHbIM. OHMn onpeaendaroT, B KAKOM MecCTe Hall M3MeHeHUA J0/KHbI OCTaHOBUTLCA, TO

€CTb KaKoi KOA Mbl MeHsITb He 6ydem.
Takoe orpaHuyeHve BaxHO Mo AByM NpuyMHam:

¢ Mbl XOTVM OCTaBaTLCA B PaMKax 8peMeHH020 U pecypcHo20 6100xema, KOTOPbIV Y Hac eCTb.
¢ 3a MaNeHbKVMU U3MEHeHUAMY npowe ¢1e0uUMs 1 MOHUMAaTb, YTO UMEHHO CIoMano paboTy

npuNoXeHnA.

HameTuTb rpaHuLbl B KoAe 6bIBaeT C0XHO, 0COBEHHO, ecn MoAy 6ecnopaAoYuHO NepenaeTeHb! Apyr C
APYroM. MHe B Takunx C/ly4asix NOMOraeT 06paTuTb BHUMaHWe Ha OaHHbIe U 3a8UCUMOCMU, C KOTOPBIMU

pa6oTaeTt Kog,.

YeMm cunbHee oTM4yaroTca AaHHbIE, C KOTOPpbIMUN pa6OTaPOT KyCKN KOAa, TeM BblLLE BEPOATHOCTb, YTO 3TO
pasHble «eNHWLbl CMbIC/Ia» — CaMOCTOATE/IbHbIe YacTu NporpaMmbl. MecTo cTbika 3TUX YacTen 1 byaeT

rpaHuLielt, KoTopasi OrpaHUYnUT pacnpocTpaHeHve N3MeHeHUIA.



K cnosy

Pusepc B «IpPekTNBHOI paboTe C neracv» HasblBaeT TakMe MecTa «WBaMu». A nHoraa byay

o4
MCNONb30BaTb 3TOT TEPMUH KaK CUHOHUM. =

IpaHu1Lbl He AaayT pepakTOPUHTY MOAYNS NPEBPATUTLCSA B «40NFOCTPOM» 1 MOMOTYT MHTErpupoBaTh

N3MEHEHWA B OCHOBHYIO BETKY PEMO3UTOPUSA Yallle.

NOAPOBHEE

qub I'IOApOGHee O MOnCKe 1 NCNoNb3oBaHUU rpaHKL, Mbl MOroBOPUM B CieAyroLWNX rnaBax.

HOKprTb TectamMun

Kog BHYTpY BblA€NEHHbIX FPaHWL, HYXXHO MOKPbITh TecTamn. C X MOMOLLIbIO Mbl 6y,qu npoBepsTb, 4TO
HWYero He c/ioManu Bo BpeMst pedakTopuHra. YTobbl TecTbl TPUHOCUAM BOAbLLE MO/b3bI, t CTapatoCh

BbIMO/THNTb HECKO/IbKO yCﬂOBVHZZ

BbisiBUTb 60/1bLUE KpaliHUX CnyYaeB
KpaliHre cnyyam noMoryT usbexatb perpeccuii n y6eanTbCs, YTO Mbl He ciomManu paboTy Koaa B

~
«3K30TUYECKMNX» 0B6CTOATENLCTBAX. («DK30TUHECKMEe» Barn YNHNUTL CoxHee, & )

Yem kpaliHue cnyvan pasHoobpasHee, TeM nerye noAobpaTb U CUCTEMaTU3MPOBaTh TeCTOBbIE AaHHble ANst
PasnnNYHbIX CVITyaLJ.VII‘/]. 3HaHuA o noeefeHUN NPpUNOXeHUA B 3TUX CUTyaunax npurognTca Ham 1 B 6yAyLLLeM,

nocne pepakTopuHra.

OnpepfenuThb ABHbIE U HESIBHbIE BXOHBIE lAaHHbIE
SIBHble BXOAHble AaHHbIE — 3TO apryMeHTbl GYHKLMIA N MeToAoB. HesiBHble — 3aBUCMMOCTY, obLLee nnn
rnobanbHoe COCTOSIHME, KOHTEKCT PaboThl GYHKLMIA 1 MeToA0B. CUCTEMATU3ALMSA BXOAHBIX AaHHbIX

YMpOCTUT COCTaBNeHMNe TeCT-KencoB.

KoHkpeTusuposatb )enaembin pe3synbrat

Bo Bpemsi pedpakTopyiHra Mbl He MeHsieM GYHKLIMOHAIbHOCTb, MO3TOMY XeNnaeMblii pesynbTaT — 3T
q)aKTl/lLJeCKOe nosejeHve nporpaMmmebl. 3B¢VIKCI/IpOBaTb 3TO NoBejeHVe Mbl MOXXEM B Brae AaHHbIX
(HanpuMep, pesynbTaTa pa6oTbl GYHKLMM) MV KeNaeMoro No6oUHOro 3p¢ekTa (M3MeHeHUst COCTOSHMS

nnu BbizoBa API).

B vzeane pesynbTaT JO/XKeH HAXOAUTLCSA HA 2PaHULe YacTy KOAA, KOTOPYH Mbl pedpakTopum. MpoBepsiTe

TaKow pe3ynbTat NpoLLe, a KOANYECTBO 3aTPOHYTOro Koja 6yp,eT MWUHUMaNbHO.
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Ecnu pesynemam Haxodumcs Ha 2paHuye, e2o npouse Npoeepsime

HacTtpouTs aBTOTECTBI
Ham notpebyeTcs TecTMpoBaTh Kaxdoe N3MeHeHMe. TeCTVpoBaHMe BPYUHYO 6yAeT yTOMASTh, 13-3a Yero

Mbl MOXeM HauaTb eHUTLCA NN 3a6bIBaThb O nposepke VN3MEHEHWA.

Y aBTOMaTUYeCKMX TeCTOB TaKmnX I'Ip06}'leM HeT. Mbl MOXeM HaCTpOWUTb nepe3anyck TeCTOB Ha Kaxaoe
CcoxpaHeHUe Koja 1 3amyCcTUTb VX Nepes Hayanom pepakTopurHra. Tak pesynbTaT NpoBepky Bcerga 6yaet

nepes rnasamu, v Mbl paHbLLie 3aMeTNM, Kakoe 13MeHeHne CIoMano paboTy koaa.

Kak BblbpaTh BUJ TECTOB, 3aBUCUT OT CUTYaLMM N He Tak BaxKHO, Kak UX Haandume. Eciv MOXHO 060ATUCH
FOHUT-TECTaMU, TO A NPeAnoYTYy NCNO/Ib30BaTb NX. Ecan npuxoAnTCa TeCTMpoBaTb pa6OTy HEeCKONbKUX

Mogyneit, MoXeT NOHaZ06UTLC UHTErpaLMOHHbIV nav E2E TecT.

OCHOBHOW CMbIC/T — UMEHHO B aBTomMartmsaymn. YeM MeHbLue NpPOBEPOK Mbl 6yAeM Aenatb pykamu, Tem

MeHblLLe 6yAeT BepOATHOCTb YeNoBeYeckor oLnoKN.

V)KeCTOUYNTb HACTPOMKM NMHTEPOB M KOMNUAATOPA

STOT MYHKT ONUMOHaNbHbIV, HO OYeHb HPaBUTCA MHE JINYHO.

Bonee arpeccmBHbIe HaCTpOVIKI/I JNINHTEpa NN KOMNUaaTopa NnoMoraroT nogmedatb CﬂyqaﬁHble owmnbKn n

naoxvie NpakTukun. «<bonee arpeccnBHble» HACTPOWKN B MOEM MOHVMaHUN Takue:

MepeBecTy «NpepynpexaeHns» B pa3psf «oWn60ok»
MpeaynpexAeHns NMHTepa — 3TO KONNEKTUBHbIA OMNbIT MHAYCTPUM, KOTOPbIV MOXET 0Ka3aTbCs LIEHHbLIM.
OAHako npeAynpexAeHns Nerko NponycTnTs, MOTOMY UTO OHY He 3acTaBAsAtoT cbopKy kKoja «naaathb C

OLLNBKOW».

Ecnvn nepeBecTu NpeaynpexAeHs B paspsif OLLNGOK, TO KO «NepecTaHeT KOMMUANPOBaTLCs». OWNEKM

ByayT NPUHYXAATb «YNHUTL» KOA UV MEHSATb NpaBuia IMHTepPa, KOTOPble Mbl UCMO/b3yeMm.



OfIHAKO

He BCe npakTuku, npeanaraemble IMHTEPOM, MOTYT 6bITb 04MHAKOBO MoNe3HbLIMU. Mbl MOXeM
Bbl6MPaTh NpaBWa, KOTOpble Mbl CYMTaeM AeCTBUTENIbHO BaXKHbIMK, M OTMeTaTb gpyrue. [nasHoe,
Bbl6paB HaGOp npaswun, cnegosatb UM 6€e3 OTKIOHEHWII — MMEHHO C 3TUM NoMoraeT nepesoj

«peaynpexaeHni» B «OLUNGKM».

HaCTPOVITb 6onble ABTOMAaTU3MPOBAaHHbBIX NpaBUn
Ecnun KOMaHZze xo4etca AO6aBVITb HOBble NpaBwuaa ANa AINHTepa Uan 4pyrmx aBToMaTU3nNpPoBaHHbIX

WHCTPYMEHTOB, TO 3TO OT/INYHBIA MOMEHT I'IOI'IpOGOBaTb.

Ho ctout MNOMHWTb, YTO He BCe NpaBu/ia OANHAKOBO MO1€3Hbl N YMECTHbI B KaXXAOM MpoekTe. el CTaparcb
He nATK nonepék ronoca KOMaHAbl, U eC/In Kakoe-To MPaBWo ANHTepa gpyrve paBpa6OTHVIKl/I cyuTaroT

HeHY>XXHbIM, 51 He CTaHy ero BBOANTb.

K Cnosy

O nonesHbIx XapakTepuCTUKax KoAa, KOTOpble MHe KaxyTcs 0653aTeNlbHbIMU 1 KOTOPbIE MPY 3TOM

MOXHO MolimMaTb JIHTEPOM, Mbl MOrOBOPWM OTAE/IbHO.

1. “Working Effectively with Legacy Code” by Michael C. Feathers,
https://www.goodreads.com/book/show/44919.Working_Effectively with Legacy Code

2. "Debug It!: Find, Repair, and Prevent Bugs in Your Code” by Paul Butcher,
https://www.goodreads.com/book/show/6770868-debug-it



https://www.goodreads.com/book/show/44919.Working_Effectively_with_Legacy_Code
https://www.goodreads.com/book/show/6770868-debug-it

Bo Bpems pedaKTopumHra

Mocne Toro, kak Mbl 0603HaUMAN FPaHULLbI USMEHEHWIA, UCCNeA0Banu KOA 1 NMOKPbLIIN ero TectaMu, Mbl

MOXeM MPUCTYNnTb K ped)aKTOpVIHI'y.

Bo Bpems paGOTbI HaM Xo4eTcs, YTO6bI U3MEHEeHUs Koda 6bINN MaKCUMaNbHO MONE3HbIMU N npv 3TOM
HaXoANNNCb BHYTPU 0603HaYeHHbIX rpaHuu. B 37O rnaBe 06Cyﬂ,VIM 3BPUCTUKK, KOTOPbIE MOMOraroT 3TO

Aenatb.

[BuUraTbCs MasieHbKUMU LLAraMu

ManeHbKuiA Lar — 3T0 MUHWMaNbHOE N3MEHeHe, HecyLLiee CMbIC/1. XOPOLLWIA MpUMep MaseHbKoro wwara
— 3T0 amomapHslli kommum (Atomic Commit). Takoli KOMMUT COAEPXUT OCMbIC/IEHHOE M3MeHeH e
DYHKLMOHANBHOCTY 1 MEPEBOANT KOAOBYHO 6a3y 13 04HOro paboyero CoCTosiHWS B Apyroe paboyee
coctositme.© Cux MOMOLLbHO Mbl MOXEM pa3BuBaThb U MeHATb KOZOBYHO 6a3y, iepxa eé npu 3Tom

BaNNAHON B KaX/bl/i MOMEHT BpeMeHW.

K cnosy

ATOMapHble KOMMUTbI MO3BO/IAOT B 6yAyLLieM NPOBOANTL BUCEKLNI0 Peno3nTopKs BO Bpems

LD O
nowvcka 6aros. ©~ “ Korga kog BanuzeH B KaX0M 13 KOMMUTOB, Mbl MOXEM «MyTeLwecTBoBaTb BO

BpPEMEHM» N0 PEMNO3UTOPUID, MEPEKNOUAACH MEXAY PAa3HLIMU KOMMUTaMM.

Pa3mep KOMMUTOB 3aBUCUT OT NPUBbIYEK U MPeANoYTeHNI KOMaHAbL. JIMYHO 5 MpUAepXMBaoCL Npasuia
«4eM MeHblUe KOMMUT — TeM JlyyLue»., Hanpleep, B CBOMX MPOEKTax 1 KOMMWNYy OTAe/NIbHO Aaxe

nepevmMeHoBaHNe METOAOB N NepeMeHHbIX.

ManeHbKkue Wwarv NobyxaatoT 4eKOMMNo3MpoBaTh 3a4a4m Ha 6onee NpocTble. Tak HenogbEMHbIE prun
npeBpaLLatoTCcs B HA6opbl KOMMAKTHBIX 3344, KOTOPbIE He TaK CTPALLHO Yalle CMBaTb B OCHOBHYH BETKY
peno3utopus. be3 gekomMnosnumm Takast 3agava MoXeT NPeBpaTUTLCS B A0rOCTPON, 6N10KUPYHOLLMIA BCIO

KOMaHay.



NOAPOBHEE

CyTb yacmoli uHmMezpayuu 8 0CHo8Hyto semky (Continuous Integration) B TOM, 4TOBbI KOMaHAa Kak
MOXHO Yallle CUHXPOHV3MPOBaia U3MEHeHVst B Koe Mexay co6oii. O nonb3e NoAXoAa XOpoLLO

Hanucanu Mapk CumaHH B “Code That Fits in Your Head” n CkoTT BepHuwTaiiH B “Beyond Legacy

Code”.® @

BAokMpyoLLX 3ada4 yullie n3beraTb B NPpYHLMME, a Npy pedakTopuHre Koaa 0cobeHHo. Ecnv Bcst
KOMaHAa 3aHsTa pepakTOPUHIOM, 3TO MOXET J0POro CTOUTb. [peLieseHT JOPOroBU3HbLI MOXET B 6yAyLiiem

NIALLINTB MPOEKT PecypcoB Ha pedakTOPUHT BoO6LLE.

Kpome 3Toro ManeHbKue Liarv no3BosisioT B 060 MOMEHT «OTIOXUTB» pecbaKTopvmr N Nepekn4vnTbCa
Ha Apyryto 3agady. Eciv Mbl paboTaem c git, TO MOXeM MCMOo/b30BaThb «MONOUKM», YTOBLI COXPaHATh

HeZl0enaHHyto paboTy Yepes Tak npotiecc paspaboTku byseT 6onee rvékMM, U Mbl CMOXEM

bbICTpee pearnmpoBaTh Ha «bosiee CPOUHbIE 3aAa4m» TUMa BHe3arnHbIX 6aros Ha NpojakLleHe.

Takxe pe3ynbTaTbl MaNeHbLKOro wwara npoLe oOKMHYTb B3M1SA0M 1 MPOBEPUTL Nepej TeMm, Kak caenatb C
HUMW KOMMUT. Takre NpoBepPKM MOMOratoT OTCenBaTb N3MEHEHUS, He OTHOCALLMECs K TekyLLei 3agade.
Hanpumep, ciydaliHble n3MeHeHWs, Bbi3BaHHbIE aBTOMaTUYeCKMUN MHCTPYMEeHTaMu Tuna ¢opmaTepOB

v NNHTEpPOB..

W Hanocnefok, ManeHbKue Lwarv npoLLe onuncbliBaTe B COO6LLEHMAX K KOMMUTaM. CKOyn Taknx UsmeHeHui

YyKnaAblBaeTcs B O4HO-4Ba NpeanoXeHns, Mo3ToOMy sierdye onncatb UX CMbIC/1 KOPOTKO 1 TOYHO.

Co3pgaBaTtb MasieHbKKe, HO I'IO,D,pO6HbIe nyn-peKBecTbl

3TOT pasjen BbiTeKaeT 13 NpeAblAyLLEro, HO st XO4y 3a0CTPUTb Ha HEM BHUMaHWe oTAeNbHO. Mpo6nema

60nbLUNX Nyn-pekBecToB B TOM, YTO...

HWKTO He NpoBepsieT 6O/bLUINE N HEMOHSATHbIE MyN-PEKBECTbI

ECnu Mbl XOTUM y/1y4uwiume KOA, TO HaMm HYXHO, YTO6bI Nyn-pekBecT Nposepu/iu Ha PeBbIO, TOrj4a Hawa

3agava — obneruntb paboTy peBbroepam. 15t STOro Mbl MOXeM:

¢ OrpaHnunTb pasmep N3MeHeHUIi — Ha KOMMaKTHbIe My/1-peKBecTbl MPOLLE BbIAENNTL Bpems 1
BHVIKHYTb B X CyTb. PeBbt0 He byAeT BbIrNsiAeTb 60/bLLON BHE3aNHON paboTow.

¢ OnucaTb KOHTEKCT 3a4a4u B CO06LLeHU K PR. MpUUHBbI, LieNnb 1 orpaHnyeHns 3a4aqum noMoryT
noAeNnNTLCS C PeBbloepaMu TeM, YTO U3BECTHO HaM, HO eLLé He 13BECTHO UM. Tak Mbl CMOXEeM

npeayrajatb BePOATHbIE BOMPOCh! U 3apaHee OTBETUTb Ha HUX — 3TO YCKOPUT PEBbHO.



K cnosy

Myn-pekBecT — 3T0 4acTb KOMMYHMKaLWK B KOMaHAe. I’lo,qpoGHee O TOM, KaK ynpocTnTb

o o
KOMMYHWMKaLMo nncan Makcum Minbsaxos B «HOoBbIX npasunax A4enoBon Nepenunuckn». =

CTpeMnieHne K ManeHbKMM, HO NOAPO6HBLIM PR nomMoraeTt Apo6uTb 6oabLUMe 3aAa4v Ha 3a4a4m NOMeHbLLe

nnpoasuratb pe¢aKTOpMHF MasieHbKMU Waramm.

M pPoOBEPATL KaXXgoe USMEHEHNE
YT10o6bI KOZ, 3BOJIIOUVOHMNPOBAN Yepes BaAHbIe COCTOAHNSA, Mbl 6yp,eM npoBepATb TeCTaMn Kaxcdoe
V3MeHeHVe, KakMM 6bl ManeHbKUM OHO HU 6bIn0o.

Mpy NCNONBb30BaHMK IOHNT-TECTOB MOXHO ZiepXaTb OKHO C 3arMyLLeHHbIMU TecTaMu PSAOM C PeAakTopoM.
Mpwn ncnonb3oBaHUK 6onee AONTNX TECTOB (Hanpumep, E2E) MOXHO 3anyckaTtb 1x nepes KOMMUTOM

(HampuMep, Ha pre-commit Xyke), 4To6bl B Peno3nTopuii He Nonajan HeBaAMAHbIA KO,

TecTbl 4OMKHBI NOBYXAATE HAC KOMMUTUTL B PEMO3UTOPWIA TONBKO BanWAHbIA Ko, Toraa B Kaxaom

KoMMunTe 6yp,eT HaxoAnTbCsa Ha60p 30KOHYEHHbIX U OCMbICAEHHbIX U3MEHEHWIA.

K cnosy

370 MOXeT pa6OTaTb TONBbKO B TOM C/ly4ae, Korja Mbl JoBepsieM Tectam. [osTomy B I'IPOUJI'I017I rnaese
Mbl U ileflani akLeHT Ha 3/XK-keicax 1 KOHKpeTM3aLmu pesyabTaTa — OHW NOMOratoT cAenaTb TecTbl

601ee HaAEXHbIMN.

MprMeHATb NO OHOM TEXHMKE 3a pa3

YacTble KOMMUTbI q)I/IKCVIpyI'OT OMnopHble TOYKW B 3BONOLMN KOAa. Yem Takme Toukn yaule, TeM KOMnakTHee
V3MEeHEeHWst MeXy HUMW. 3TO, Hanpumep, Noae3HO NPU OCMOTPe U3MEHEHWIA C MOCejHero KOMMUTa,
KOTOpPbI€ Mbl TO/IbKO YTO BHEC/IN. KomMnakTHble n3meHeHus 6bICTpee N3y4nTb, NPOLLE MOHATb U He TakK

XXanKo OTKaTblBaTb.

Bo Bpemsa pe¢aKTopV|Hra He Bcerja o4eBUAHO, Kak AeflaTb N3SMEHEHUSA KOMNAaKTHee M Yalle. MHe B 3TOM

nomMoraeT npasunno:

He cMelunBaTh pa3Hble TEXHUKU ped)aKToleHra B O4HOM KOMMUTE




370 npaBvaI0 NOMOraeT KOMMUTUTb PUTMUYHEE N Yalle: nepenMmeHoBann C')\/HKL[I/II'O — KOMMWUT, BblHEC/TN

nepeMeHHyr — KOMMUT, L06aBUAV Kog Anst 6y,qyu.|,e|7| 3aMeHbl — KOMMWT, 1 TaK Aanee.

Moka Mbl He cMeLLMBaem pa3sHble TEXHUKN B O4HOM KOMMUTE, HaM NpPOoLLie OTC/IeXBaTb USMeHeHWA Koaa

no Anddam 1 HaxoANTb OLLNGKM TUNa KOHGANKTOB UMEH.

CnoXHble TEXHUKN MOXHO pa36VlBaTb Ha OTAeNbHbIe 3Tanbl, KaXAblli 13 KOTOpPbIX Oq}OpMI‘IﬂTb B BuAe
KOMMUTA. B 3TOM c/lydae 3Tanbl BaXHO BbIANATh Tak, YTObbI KaXAbIVi U3 HUX TOXe OCTaBAs/ KOA B

BaMAHOM COCTOSIHUN.

K Cnosy

CoyeTaHune aTOMapHbIX KOMMUTOB, Hel'lpepblBHOI‘/] NHTErpaumm koja n npeakoOMMUTHBIX MPOBEPOK

T o o &
V3MeHEeHWI eLlé Ha3blBatoT «TakTUYECKOI» paBoTol € rmToM. © Mbl TOXe UHorAa byaem

NCNonb30BaTb 3TOT TEPMUH, TOBOPS O TaKOM MPUMEHEHUW TNTa B CNEAYOLLNX r1aBax.

He po6aBnaTb 4, He YUHUTL 6aros

Bo Bpemsi pedpakTopriHra Mbl MOXeM HaliTh Kycok KoZa, KoTopblii paboTaeT HenpaBuibHO. MoxeT
BO3HWKHYTb Xe/laHne «1CrPaBUTb 3TO MO NyTW», HO 6ar$pMKChbl 1 HOBbIE GpUUM K pedaKTOPUHTY Jyullie He

npuMeLlnBeaThb.

PedaKToOpuHr He 0o/mieH MeHMb @YHKYUOHANbHOCMb KoAa. Ecan Mbl o6aBnan Gudy Bo Bpems
pedakTopuHra, 1 eé noTpebyeTca 0TKaTUTh, TO HaM NPUAETCA NePEHOCUTL KOHKPETHbLIE KOMMUWTLI UK

Jlaxe CTPOUKYM Koja pykamu.

BmecTo 3TOro BCe HalljeHHble naeun Ana Gy ay4dlle NoNoXNTb B OTAE/bHbIV CINCOK 1 BEPHYTHLCSA K HUM

nocne pedpakTopuHra. Ecam mMbl Hawwim 6ar, To pedakToOpPUHI CTOUT OTAOXUTL 1 BEPHYTBCA K

HeMy nocnie duKca. Ansi Tako MaHEBPEHHOCTH ONSiTh Xe yA06Hee paboTaTe ManeHbKUMY Liaramu.

Cobntogatb NpropuTeT NpeobpasoBaHUii

Mpuopumem npeobpazosaruli (Transformation Priority Premise, TPP) — 3TO CMUCOK AeACTBUIA, KOTOpble

NoMoratoT pasBrBaTh KOJ OT HauBHOV NpocTelilleli peanu3auun 4o 6onee CI0XHOM, KoTopas oTBeYaeT
D

BCeM Tpe6oBaHVsM npoekTa.

TPP nomoraeT He neimamecs cdename 8cé cpasy. OH NobyxaaeT 06HOBASATL KyCOK KOZa NMOCTeneHHo,

3anuncbiBas Kax/plid LIar B CUCTeMe KOHTPOIA BEPCUIA, 1 Yalle MHTerpupoBaTh M3MeHeHWst B OCHOBHYH

BETKy PernosnTopus.

MHe nnyHo TPP nomoraeT He neperpyxaTtb ro/oBy AeTansMu, Noka A nuLly kog. Bce ngen ana ynyyiueHui,

KOTOpPble BO3HMKAKT MO Xo4y pa6OTbI, 51 CKnagblBato B OTAENbHbIN CMMCOK. 3TOT CMINCOK 5 MOTOM CpaBHVBato



¢ TPP 1 BbI6Upato, YTO peann3oBaThb CeAyoLLUMM LLarom.

3A4YEM

L
«BbIrpy>XeHHbIe» 13 FO1I0BbI AeTanu 0CcBO6OXAAIOT «OMepaTnBHYK NaMATb» MO3ra. =~
BbICBO6OX/AEHHbIE pecypcbl MOXHO MNOTPaTUTL Ha AeTanu 3a4a4umn — 3T0 yay4llaet

BHUMATENbHOCTb.

He cmewmnBaTb peq)aKTOpl/IHF TECTOB U KOAa NMPUNTOXEHUA

TecTbl ¥ NPOAYKTOBbIV KOZ CTPaXYoT APYT Apyra. TecTbl MPOBEPSIOT, YTO Mbl He JOMYCTUAV OLUNGOK B KOAe

NPUNOXeHUS, N Ha060POT. ECn pedakToprTh UX OAHOBPEMEHHO, BEPOSITHOCTL MPOMYCTUTL OLLMGKY

CTaHOBWUTCA BblLLE.

PedakTopUTb KOA NMPUIOXKEHNS 1 TeCTbI Nyylie Mo odepeamn. ECnv Bo Bpemst pedakTopuHra npunoxeHus

Mbl 3aMETUNN, YTO HY>XXHO OTped)aKTOpl/lTb TecT, TO CTOUT:

«MoNOXNTb Ha NON0YKY» N3MEHEHUA B KOAe MPUNOXeHNS;
OTpedakTopuTb HYXHbIN TECT;
MpoBepUTb, YTO TECT IOMAETCS MO TOV MPUUKHE, MO KOTOPOW AOMKeEH;

«/locTaTb C MONIOYUKN» MpeAblAyLLe N3SMEHEHWUA U MPOAOIKNTL paGOTaTb Haj HUMWU.

NOAPOBHEE

YyTb Noapo6Hee 06 3TOV TEXHUKE Mbl MOrOBOPUM B r/1aBe 0 pedakToprHre TeCTOBOro KoAa.

N

w

IN

w

o

~

. Atomic Commit, Wikipedia https://en.wikipedia.org/wiki/Atomic_commit
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https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B0%D1%8F_%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D1%8C#%D0%9E%D1%86%D0%B5%D0%BD%D0%BA%D0%B0_%D0%B5%D0%BC%D0%BA%D0%BE%D1%81%D1%82%D0%B8_%D1%80%D0%B0%D0%B1%D0%BE%D1%87%D0%B5%D0%B9_%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D0%B8

Husko-Bucswwme pyKTol

[Jns pepakToOpUHra Kycka koAa MoryT noTpe6oBaThbCsi pasHble M3MEHEeHUs!, 1 GbIBaeT CNOXHO BbiGpaTb, C
yero HayaTb. MHe HPaBUTCA PaHXXNPOBAaTb U3MEHEHWSA OT MPOCTbIX K CJIOXHBIM 1 Ha4YMHAaTb C MPOCTbIX. 370

NoMoraeT «CAyTb C KOAa Mblib» U Ha4aTb BUAETb B HEM 6onee cepbE3Hble NPobaeMbl.

K npocTbiM n3MeHeHuaM s 06bIYHO oTHOWYy ¢opmaTMposaHme, OLUIMBKM JINHTEPA N 3aMeHy CaMOonncHOro
KOAa Ha BO3MOXHOCT 5i3blKa U OKPYXeHWsi, B KOTOPOM KoZ byzeT paboTtaTb. O6 3ToM celivac u

noroBopum.

dopmaTupoBaHue Koaa

dopmaTrpoBaHVe — 3TO BKYCOBLLMHA, HO Y HEro ecTb OAHa nosiesHas ¢yHKuUms. Ecnm ko Bo BCEM npoekTe

HanucaH nociredoeamesnsHoO, TO y unTaTene yxoanT MeHbLLe BPEMEHWN Ha ero BocrnpusTue.

Tak paboTatoT MPUBbIYKM: 3HAKOMbIA «PUCYHOK» KOAA MOMOraeT COCPeA0TOUNTLCS He Ha ClioBax v bykBax, a

Ha CMbiCne.



// Kop 6e3 (opmaTupoBaHus.
// Tpn YTeHWM Hajo «MPOAMPaATbCA» CKBO3b HEro,

// uTobbl yBMAETb CMbiCA 3a BGyKBaMmu:

function ProductList({ products %) {
return <ul>{products.map((product) =><1i key={product.name}>

<Product product={product} /></1i>)3}</ul>%

// OThopMaTMPOBaHHLI KOA MOMOraeT YMnpoCTUTb YTeHue

// wn BbicTpee nmepelTU K CMbiCny:

function ProductlList({ products }) {
return (
<ul>
iproducts.map((product) => (
<1i key=iproduct.name}>
<Product product={product} />
</1i>
)
</ul>
)i

N o
PopmaTvpoBaHve Niyylle aBToMaTu3npoBaTh. B mpumepe Bbille 5 ucnonb3oBan Prettier, © Ho
KOHKPEeTHbI MHCTPYMEHT 3/jeCb He Tak BaXeH, Kak NoAxoZ B LiesioM. Ecnn komaHay He ycTpanBaeT Prettier,

MOXHO BblGpaTh Apyroi opmatep 1 ncnonb3oBaTh ero. CyTe B a8momMamu3ayuu npoyecca.

BbiBaeT, 04HaKo, 4To popmaTep IOMaeT paboTy KOAA, HaNpUMep, eC/IN He YUUTLIBAET 0CO6EHHOCTH ASI

(Automatic Semicolon Insertion) & B JavaScript:



// Bo hopmaTupoBaHmua:

export function connect(userChannel, appChannel, credentials) §
establishConnection(credentials)

[usexChannel, appChannel].forEach(handshake)

// Nocne:

export function connect(userChannel, appChannel, credentials) {
establishConnection(credentials) [ (userChannel, appChannel)].forEach(
handshake

)i

Mbl MOXeM 3amMeTUTb a1y 0LLII/I6Ky caMu, ec/i N0Nb3yeMCA TMTOM «TaKTUYeCKM» N npoBepseM, YToO UMeHHO

N3MEeHWI0Cb C NoC/1egHero KoMmmTa:

export function connect(userChannel, export function connect(userChannel,
appChannel, credentials) { appChannel, credentials) {
establishConnection(credentials) = establishConnection(credentials)
— | [usercChannel, appChannel].forEach(handshake) [(usercChannel, appChannel)].forEach(
handshake

l'um noka3seigaem, K KaKUM U3MeHeHUAM npuseso ¢opMamupoeaHue

...Ho nckaTh Takve owm6bKy ToNBKO NNLLb BPYYHYO HeHa&XHO, MO3TOMY UX MOUCK TOXe NyyLue

aBTOMaTU3MPOBaTh.

HazéxHee Bcero NokpbITb KOA TeCTamu nepes Havanom pedakTopuHra. ECnv Mbl 3amycTuM TecTsl B
WNHTEPaKTVUBHOM peXnme pajoM C peJakTopom, To 6yAeM Cpasy Xe BNAeTb, Kakne own6KM NOSBUANCH
nocne nprvMeHeHUs popmatepa. Toraa nonaraTbCst TONbKO Ha PyYHYHO MPOBEPKY PaboThbl aBTOMATNHECKMX

VIHCTPYMEHTOB NMOHaA06buTCs pexe.

MprmeHeHe $OPMaTPOBAHYISI MOXKHO CHUTATb OTAENLHOW TEXHVKON PedakTOPUHTa, MO3TOMY pesybTaT
MOXXHO O¢OpMI/ITb B BUAE KOMMUTa UNn Aaxe OTAe/IbHOro PR. Hawa 3ajava 34ecCb Kak MOXHO paHblLue
VHTErpnpoBaTbCsi B OCHOBHOW BETKOM, YTOGbI HE MPUXOANIOCH Pa3pyanBaThb CIOXKHbIE KOHGAVKTLI MEXAY

06HoB/IeHeM GOPMATMPOBAHKSA OT HaC 1 CMbICIOBLIMU M3MEHEHVSIMUN KOAa OT APYrnxX paspaboTumnKkos.

JINHTUHT KOJa

BK/ItOUMB NIUHTEP 1 NepeBeas «NpeAynpexAeHns» B «OLLNOKM», Mbl MOXEM MOy4UTb CMMCOK TakMX HOBbIX

OLIMBOK. ITOT CANCOK MOXHO MCMO/Ib30BaTb Kak CMMCOK 3a4a4 ANs TeKyLueVI nTepaunm pe¢aKTopV|Hra.



MHe HpaBUTCS 0GOPMAATL PAGOTY HaA KaXKAbIM 13 MPaBUA NHTePa Kak OTAENbHbIA KOMMUT unu PR.
Hamprmep, MOXHO yAanuTk BeCb HEWNCMO/b3YeMblii Kog, OpOPMUTL 3TO Kak KOMMUWT U NeperTy K

cnegytoLeli npobneme 13 cnvcka.

)i let order: any

'order' is defined but never used.

functi| View Problem Quick Fix... (38.)
let , _userId, products;

JluHmep nodceeyusaem Heucnonb3yemsili K09, KOMopeIli MOXIHO yoanume

Ecnu owinbok nocne BKAYEHUS NIMHTEPa O4YeHb MHOI0, TO MOXHO BKNOYaTb HE BCe NpaBuia cpasy, a no
oAHOMY. YeM Menbye ByAyT Laru, Tem nNpoLle pacnuanTb 3a4ady Ha HeCKONbKO U peLLnNTb KaXzayto

OTAENbHO.

Mocne ncnpaeneHust Kaxzaoro Npaeua NoTpeGyeTcsi NPOBEPUTL, HE CIOMANVCh I TeCTbl. B 6yayLiem s
nepecTaHy akLieHTVPOBaTh BHMaHVe Ha MPOBepKe TeCTOB, YUTOGbI COKPATUTL TEKCT. [POCTO A0roBOPUMCS

A€epXaTb B r010BE, YTO Mbl NpOBepsieM, He CIOMaINCb 1N TeCTbl, Nocne Ka}#A020 N3MEHEHUS.

B0O3MOXHOCTU A3bIKa

CoBpeMeHHble A3bIK1 NPOrpaMMMPOBaHUS Pa3BUBAKOTCA U NoayYaoT 06HoBeHMsI. OCOBEeHHO 3TO

. - y
NpYMeHNMO K Javascript, Tak kak cneumnukaumnsa ES 06HOBASIETCS Kaxablli To4,. &

MHOFAB B HOBOU BepCnn A3blka NOABISAKOTCA ¢VIHVI, KOTOPbIMN MOXHO 3aMeHNTb CTapbleé CaMOMNUCHble
d)yHKLl,l/ll/L Kak npaBuio, BCTPOEHHbIE KOHCTPYKLMW A3bIKa KOMMaKTHee, 6bICTpEe, HajéxHee 1 NoHATHee.

Mbl MOXeM BHeApPSATb HOBble BO3MOXHOCTU A3blKa, OrNIsiAbIBasiCb Ha TpebyeMyto NoAAepXKy C MOMOLLbHO, K

. ~
npvmepy, Caniuse.

JAVASCRIPT

// CamopenbHbii xennep AAs NPOBEPKW Hauyana CTPOKW:
const startsWith = (str, chunk) => str.indexOf(chunk) === 0;

const yup = startsWith("Some String", "So");

// ...MOXHO 3aMeHWTb HATMBHbLIM METOAOM:

const yup = "Some String".startsWith("So");

K cnosy

Ecnn camonumcHas peannsaLums oTM4YaeTcs OT HATUBHOM, 1 Mbl HE MOXEeM 3aMeHUTL eé, TO 5t
npeanovnTaro OTMETUTL 3TO B JOKYyMeHTauun. Tak 6yAeT MOHATHO, NOYEMY Mbl NCNOJIb3yeM CBOW

HapaboTK1 BMeCTO BO3MOXHOCTel A3blka.




Bo3mMo)XHOCTU BCTpoeHHbIX API

Kpome BO3MOXHOCTel fi3bika NONe3HO MOMHUTL 0 GYHKLIMAX CTaHAAPTHOW 616IMOTEKN U AOCTYMHBIX
BCTPOeHHbIX API. MpaBnnbHO NogobpaHHas GyHKLNA UAK CTPYKTYPa AaHHbIX MOMOXET cAenaTb KOJ,

QO O
adpdekTrBHEE, UnLLe 1 Kopoye. © & Hanpuimep, BO GpparMeHTe HKe Mbl MOXEM YMPOCTUTL CAMOMVCHYHO

ceprann3aumio GopMbl C MOMOLLbHO

JAVASCRIPT

// MHOrOCNOBHbIA py4YHON 06X0O[ BCEX MONE CO 3HAUYEHUSIMU:
const username = form.querySelector('[name="username"]').value;
const password = form.querySelector('[name="password"]').value;

const data = { username, password };

// ...Mbl MOMEM 3aMeHUTb Ha BbI30B CTaHgapTHoro API:

const data = Object.fromEntries(new FormData(form));

Konm4yectso KoAa nocsie U3MeHeHNn yMeHbLUMAOCh, a CaM KOZ CTal YCTOMUMBEe K U3MEHEHWSIM 1
pacwpeHnio GyHKLMOHaNbHOCTW. Hanpumep, nocie pepakTopuHra Ham He NoTpebyeTcs BpyUHYO

06HOBASATL CEpUann3aLmio Npu Jo6aBieHUN HOBOTO MONst B GOpMY:

JAVASCRIPT

// PaHbwe Ham 6bl Npuwnocb 06HOBAATbL O0BBLEKT pyKaMmu:
/...
const email = form.querySelector('[name="email"]"').value;

const data = { username, email, password }%;

// Cehyac we ‘FormData' AOMONHMT gaHHble CaAMOCTOSTENbHO,

// 0BHOBNATbL KOA BPY4YHYW He noTpebyeTcs.

Y,qanmb KOJ BbIFrOAHO: YEM MeHbLLUe KOAa, TEM MeHbLUe NOTeHLMaIbHbIX TOYEK OTKa3a B pa60Te
NpVNoXeHNs. B Lienom, Npyi Mpourx paBHbIX s MPeAnoYTy 0TAaTb 60/bLLYH YacTb PaGoThl A3bIKY VN

OKPYXXEHWI0, UTOBbI He N1caTh KOoJ CaMOCTOSATeNbHO. Tak 06bIYHO NONYYaeTCs HaAExXHee.



YTOYHEHUE

MHoraa mbl He MOXeM peLlnTb 3a4avy, NCNOoJb3ys TONIbKO CTaHAaPTHbIe AP, 1 Mbl BbIHYX/EHbI
n3obpeTaTtb Benocmnes. B Takux ciydasx Takke cTouT 3aduKcMpoBaTh B AOKYMeHTaLMN NPUYMHBI,

no4yemy CTaHAapPTHbIE peLleHNs He MOAXOAAT.

MoapobHee 0 TOM, Kak cAenaTb AOKYMEHTaLMI0 1 KOMMEHTapuu K KoAy MHGOPMaLMOHHO

HacbILWEHHbBIMU 1 MOJIE3HLIMW, Mbl MOTOBOPUM B OZHOW 13 ciefyrowyx rnas.

Bo3MOXHOCTM cpefbl pa3paboTku

BmecTe ¢ BO3MOXHOCTAMM fA3blKa eLLE XOUeTCs BblAeNTb BO3MOXHOCTU pejakTopa naw IDE, c koTopbiMu
Mbl paboTaeM. ECM B HVX eCTb aBTOMaTU3MPOBaHHble CpeAcTBa pepakTOpUHra — CTOUT HayUUTbCH MU

Noab30BaTbCA.

“Rename Symbol”, “Extract into Function” n gpyrue UHCTPYMEHTbI YCKOPSIHOT PabOTy U CHUXKAKT

KOFHWTVBHY!O Harpysky. Hanpumep, B VS Code MOXHO M3MEHNTb UMS GYHKLMW NN MepeMeHHON BO BCeX

o
MecTax NCNoNb30BaHUSA COYETAaHVEM rOPAYMX KNaBuLL: =

constluser|: { name: "Alex" };

const wafllet = { cards: [] };

const adcount = { ...wallet };

const|user = { name: "Alex" }}

const| profile
Enter to Rename, <>Enter to Preview
const adcount = { ...user, ...wallet };

constlprofile|: { name: "Alex" };
const wallet = { cards: [] };

const account = { ...wallet };

“Rename Symbol” o6Hoensem HasgaHue cpasy u eesde

OpHako, pe3ynbTaT NPYMeHeHUst 3TUX MHCTPYMEHTOB CTOWT NepenpoBepsiTb. Hanprmep, Rename Symbol

MOXET «He 3aMeTUTb» Kakoe-To UMst UAn 406aBUTb ANLLHee NepenMeHoBaHMe:



// Hanpumep, Mbl XOTWM 3aMeHWTb nofe 'name’

// B Tune ‘AccountProps' Ha ‘firstName':

type AccountProps = { name: string %;

const Account = ({ name }: AccountProps) => <>f{name}</>;

// Nocne npumeHeHna Rename Symbol

// MOWET oCTaTbCs «UWLHee NepeuMeHoBaHue»:

type AccountProps = { firstName: string }%;

const Account = ({ firstName: name %: AccountProps) => <>{name}</>;

YT06bI 3TOr0 N36exaTh, Mbl CHOBa MOXEM BOCMO/Ib30BaTbCS npevMyLLecTBaMm «TakTuyecKor» pa60TbI C
rMTOM. ,q}'lﬂ 3TOro I'IpOse)KVIMCﬂ Nno N3MeHeHNAM C nocsiegHero KOMMUTa 1 NPoBepPUM, YTO MMEHHO

nepenmMeHoBaNoCh U Kak:

1 type AccountProps = {
name: string;

b

AccountProps) = (

<main>
<h1>{name}</h1>

</main>

)i

const Account = ({ name }:

type AccountProps = {
firstName: string;

N

const Account = ({ firstName:
AccountProps) = (
<main>
<h1>{name}</h1>
</main>
)i

name }:

Tum noka3ssieaem, Kakue no/s 06vekma 3ampOHY/I0 UCnosb308aHUE “Rename

Symbol”

YNpocTnTh 1 MakCYMU3MPOBATbL MOb3Y OT TAaKOro CPaBHEHMSI MOMOraeT CTpaTerysi MaseHbKMX LLaros, o
KOTOPOWi Mbl FOBOPW/IN B NpeablyLlel rnase. ECM NpuUMeHsATL InLb 0AHY TEXHUKY pedakTopuHra 3a

KoMMUT, B Anddax He byaeT Luyma 1 BygeT yylle BUAHO, KaK MIMEHHO M3MeHeHWs MOBANSIOT Ha KOA

JIIHTEpbI 1 TeCTbI MPU 3TOM MOMOTYT M36exaTb KOHGKTOB UMEH 1 Apyrux oLum6ok. Hanpumep, Mbl
MOXeM HaCTPOWTb MPaBU/a, KOTOPbIE 3aMPETAT OANHAKOBbIE VIMEHA NePeMeHHbIX, i TOTrAa NPy KOHGANKTe
VIMEH NHTep 6yAeT NajaTth C OLUMGKON. ECV OH 3anyLLeH napanienbHo ¢ pPeAakTopoM, TO Mbl 3TO Cpasy Xe

YBUAMM 1 CMOXEM NCMPaBUTb.

1. Prettier, an opinionated code formatter, https://prettier.io

2. "Automatic semicolon insertion in JavaScript” by Dr. Axel Rauschmayer, https://2ality.com/2011/05/semicolon-

insertion.html

3. List of EcmaScript Proposals, https://proposals.es


https://prettier.io/
https://2ality.com/2011/05/semicolon-insertion.html
https://proposals.es/

4. Can | Use, support tables for web, https://caniuse.com

w

. “Use the Right Algorithm and Data Structure” by JC van Winkel, https://97-things-every-x-should-
know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_89/

o

. “How to Convert HTML Form Field Values to a JSON Object” by Jason Lengstorf,

https://www.learnwithjason.dev/blog/get-form-values-as-json

~

. Refactoring Source Code in VSCode, https://code.visualstudio.com/docs/editor/refactoring


https://caniuse.com/
https://97-things-every-x-should-know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_89/
https://www.learnwithjason.dev/blog/get-form-values-as-json
https://code.visualstudio.com/docs/editor/refactoring

NmeHa

Mocne Toro, Kak Mbl «CyNN C KOAA Mblb», Mbl FOTOBbI paccMaTpuBaTb 60nee cepbesHble NPobaemMbl.

VI3mMeHeHUsA 1 TEXHWKW, O KOTOPbIX Mbl GyAeM roBOPUTL fJanblue, 3HAYNTENbHO TPyAHEE PAaHXMPOBaTb OT
MPOCTBIX K CIOXHBIM. He BcCerfa o4eBMAHO, KOrga 1 Kakoe naMeHeHue HeO6XOAVIMO npUMeHNTb

caegyrowmm,

NOPAAOK IMAB

qa npejanararo YnTaTenaM BOCNprHUMaTL 3Ty U chejylolne rnasbl He Kak «MOLLAroBbIA MaHyan», a

cKopee Kak CMpaBOYHMK CO CMCKOM NPo6aeM 1 UX BOSMOXHbIX peLLeHWiA.

[NaBbl B KHWTe PacrofioxXeHbl Tak, YTO pa3mep npednaraeMblx MU3MeHeHV nocTeneHHo pacTéT. Ho
HeT rapaHTWiA, 4To NpW pedakTOPUHIe peanbHOro NPoekTa Npo6aembl ByAyT BCTPEUaTLCS MMEHHO B

TakoM nopsake.

ByabTe BHUMaTeNbHbI NPK aHanv3e Koja. Mogmeyaiite v BbinvcbiBaliTe Npo6iembl Tak, kak Bam

yp,oGHee BCero, a 3Ty KHUry VICI'IOJ1b3yl7|Te Kak BCrioMoraTesibHblIi matepuan.

BHUMaHWe K “MeHaM nepeMeHHbIX, GYHKLWIA, KNacCoB 1 MOAyNEe MOXET CTaTkb KPLILIKO Alvka MaHaopsb!
B MUpe pedakTopuHra. «<HenmoHATHbIe» MeHa MOTYT BbITb CUIHANIOM O HeJ0CTaTOUHOM pasAeNneHnn

OTBETCTBEHHOCTU MeX/Y MOAYNAMU, BbICOKOM 3aLlenieHn KoAa, HealeKBaTHOM OTPaXeHUN NpeaMeTHON
061acT MK «NpoTeKaroLLMx» abcTpakumsx. B 3Toi rnase NorosopuM o ToM, kak MMeHa NoMoratoT UckaTe

npobnembl 1 Ha UTO obpallaTe BHUMaHWe Npu pedpakTopuHre Koja C HEMOHATHLIMU UMEHaMU.

O6Lme peKkoMeHaaLmm

3a «HemMoHATHbIM» MMEeHeM MOryT CKPbIBaTbCS LieHHbIe AeTan NPoeKTa 1 OMbIT NPOLLIbIX pa3paboTHMKOB.
Ham BaXHO COXpaHWTb MX, MO3TOMY CTOUT MNOrPY3UTHLCSA B CMbIC/ «<HEMOHATHOIO UMeHW». Ecn Bo Bpems

pedakTopuHra Mbl BUAVM MMSi, CMbIC/1 KOTOPOrO HaM He SiCeH, TO MOXHO NonpoboBaTh:

* HalTV KOro-TO B KOMaHZAE, KTO 3HaeT 3Ha4eHe 3TOro MeHV;



* HaliTV AOKYMEHTaLWIO K KOAy, UTO6bI Y3HaTb CMbICA OTTYAS;
¢ B KpaliHeM ciyyae NPOBEeCTU CePUIo SKCMIEPVIMEHTOB, MeHSISt 3HaueHe NepemMeHHON, 1 CMOTPS, Kak

3TO BAUSIET Ha paboTy KoAa.

K Cnosy

Ecan BansiHne nepemeHHon MOXHO 3ace4b Ha «LlBe», TO C 3KCnepuMeHTaMmy NOMOryT TecCTbl. Wx
pe3ynbTaTbl MOKaXyT, Kak MeHAeTCs pa60Ta KOJa B 3aBMCMOCTU OT PAa3/INYHbIX 3HauyeHwWli 3ToN

nepemMeHHO, YTO MOMOXeET czenaTb NPeAnoaoXeHne 0 eé CyTu.

B ocTasibHbIX Cly4asix OLeHrBaTb BAVsHYE Ha PaboTy Koja, BEPOSTHO, MPUAETCS BPYUHYto. OAWH 13
BapMaHTOB OLEeHKN — I'IOHaGIHOAaTb B OTNajuvKe, KaKk USMeHeHUs 0TPaXarTca Ha ApYyrnx

nepemMeHHbIX U JaHHbIX, C KOTOPbIMU pa60Ta6T KoA.

o oo L
Takue 3KCNeprMeHTbI He AafyT 20paHMuli, YTO Mbl MONMEM CMbIC/ CYLLIHOCTW MPaBUIbHO, © HO

CMOryT NoAcKasaThk, Kaknx 3HaHWUA 0 MpoeKTe HaM He XBaTaeT.

CobpaHHbIe 3HaHWSA Ny4lle 0TPasnTb MPSMO B KOAE, NeperMeHoBaB NepeMeHHy. ECn 3To HEBO3MOXHO,
TO CTOUT akKyMYIMPOBATb VX KaK MOXCHO 61Udce K KOdY. DTO MOXET BbITb KOMMEHTaPWIA, JOKYMeHTaLWs,
coobLLeHVe 0 KOMMUTE, OnrcaHne 3a4ayun B Tpekepe. CyTb B TOM, UTO6bI AaTk pa3paboTunkam
BO3MOXHOCTb HANTUN 3TV CBEAEHUS 1 06PaTUTLCS K HUM, Mpams Kak MOXHO MeHblWe YMCTBEHHbIX YCUANI 1

BpemMeHu.

CNnLIKOM KOPOTKME MMeHa

Vimsi — xopoluee, ecivi OHO aleKBaTHO OTO6Pa>KaeT VIH¢0pMaLI,VI}0 [} I'Ipe,Cl,MeTHOVI 061acT UK CMbICTe
nepemMeHHo. YpeamepHO KOPOTKME MMeHa 1 HeOobLLIeNPUHATLIE COKPALLE@HWS 3TOro He genatoT. PaHo nan
no34HO Takoe nMsa 6yAeT npo4YnTaHoO HernmpaBW/ibHO, MOTOMY YTO BCe «3HatoLme» pa3pa60T‘4I/IKVI

nepecTaHyT paboTaTb Haj MPOEKTOM.



JAVASCRIPT

// WmeHa ‘d', ‘c’ u ‘p’ cnMWKOM KOpPOTKMe,

// 4TOBbl cAenaTb BHIBOA O CMbIC/IE MEPEMEHHbIX :

let d = 0;
if (¢ === "HAPPY_FRIDAY") d = p % 0.2;

// Ecnu Mbl Ha30BE&M NepeMeHHble MOJSIHbIMU C/oBaMu,

// TO MOHATH CMbICN OMepauuMu cTaHeT npoue:

let discount = 0;

if (coupon === "HAPPY_FRIDAY") discount = price * 0.2;

$OPMbI 3TVIX TEPMUHOB

cnyyaes:

e ec/n cokpalleHve obLienssectHoe (USA, OOP, USD);

OpHObyKBEHHble MeHa 6e3061AHbI, HanpuMep, B Likaax Uan o4eHb KOPOTKMX Kycoukax koga. Ho ans

6VI3HeC*I'IOrI/IKVI, rae ncnonb3yrTca TepMUHbI N3 I'IpeAMeTHOVI OG}'IaCTVI, Jlydlle ncnosib3oBaTb MNOJIHbIE

To e OTHOCUTCS K COKpaLweHnam. A npeano4vnTaro He NCNoJib30BaTb COKPAaLLeHUA B KoAg, Kpome 2

* eC/IM OHO UCMOMbL3YeTCst B NPeAMETHOM 061aCTV MMEHHO B TakoM CoKpaLLéHHoM Brge (Challenge

Rate kak CR B KanbKynsTope MOHCTPOB Ans D&D).

B ocTtanbHbIX cnyyvasax g npeanovnTaro NncaTb UMA AN ﬂepeMeHHOVI B MOSIHOM BUAe:

JAVASCRIPT

// Bcé B nopsagke, cokpaweHue USD obweusBecTHoe:

const usd = {};

// MoweT 6bITb MpuemMnemo, ecnu npegmeTHas obnacTb MPOrpamMMmbl

// cBaA3aHa c MaTeMaTUKOW, a Moaynb paboTaeT C NPOU3BOLHLIMMU:

const dx = 0.42;

// He nyuyuuit BapuaHT, nydwe pacuuppoBaThb:

const ec = 0.6188;

// Xopowo, Tak NOHsATHee:

const elasticityCoefficient = 0.6188;




Cnnwkom ONAVNHHbIE UMEeHa

CNVLLKOM AIMHHBIE MEeHa HaMeKaloT, YTO CyLHOCTb AenaeT Ype3MepHO MHOTO pasHbIx Aes. Knouesoe
CNOBO TYT PA3HbIX, MOTOMY UTO UMEHHO Pa3HOLLEPCTHYH GYHKLIMOHAIbHOCTbL CI0XHee BCero 06benHUTL B

OAHOM UMeHW.

Koraa ¢yHKUMOHaNbLHOCTL cnabo CBsi3aHa Mo CMbICY, UMs CTapaeTcs nepeaaTtb BeCb KOHTEKCT paboThl B

OfHOM ¢paze. 370 pasjyBaeT UMs, AenaeT ero WymHbIM. OAVH 13 CUrHanoB OﬁpaTVITb BH/MaHMe Ha UM —

3TO Hannune B HEM CNoB T|/|r|a| that |,| which |,| after ||/| T.4.

Yalle Bcero ANMHHbIMN MMeHaMu «60netoT» GyHKLMMN, KOTOPbIE AeNatoT CIULLKOM MHOTO. Takne GpyHKLmn
NbITAlOTCA 06 BACHATLCSH TEPMUHAMM, KOTOPbIE AN HUX NGO CAVLLIKOM MPUMUTUBHBI, 60 Ha060pOT —
CNNLIKOM abCTPaKTHbI, U UM MPUXOANTCA UCKaTb NOAXOASLLME cnoBa. Mos raBHas 3BPUCTMKA AN1S noucka
Taknx GYHKUMIA TakoBa: ec/iv A YnTako KOZ GYHKLMM 1 He MOTy NpUAyMaTh 1Msi MOKopoye, ckopee BCero,

OHa JenaeT CINLWKOM MHOro.

JAVASCRIPT

async function submitOrderCreationFormIfvalid() {

/]

PyHKkumsa | submitOrderCreationFormIfValid |v3 nprvmepa Bbile AenaeT cpasy 3 Bewu:

e obpabaTbiBaeT 0TNPaBKy GOpMbI;
e BaNMAVIPYeT AaHHble 13 Heé;

* CO34aéT 3aKas.

BeposTHO, KaX/plii Lar 40CTaTOYHO BaXHbIV, YTOGbl OTPa3nTb €ro B UMeHM, M03TOMY OHO OYeHb 60/bLLoe.
Ho Nydule noAymaTthb, Kak pasgennTb 3a4a4y Ha 3a4a4n NOMeHbLe U pa3feiTb OTBETCTBEHHOCTb MeXAy

oTAeNbHLIMN GYHKUNAMM:



JAVASCRIPT

// CepuanusyeT ¢opMy B 06beEKT
// wnn ppyryw yaobHyw ona paboTel CTPYKTypy:

function serializeForm() {%

// BanuaupyeT paHHble M3 (GOpMbl:

function validateFormData() {%

// Co3paéT o6bekT 3akasa no CobpaHHbIM AaHHbIM:

function createOrder() $%

// OTnpaBnsieT 3akas Ha cepBep:

async function sendOrder() {%

// PearvpyeT Ha DOM-cobbiTve, Bbi3biBas Apyrue (yHKLUM:

function handleOrderSubmit() {%

Toraa BMecTo oAHOM 60bLUION GYHKLMW, KOTOpas MbiTaeTcsa AenaTb 8Cé, Mbl 6bl MONYUNAN LENOUKY 13
HECKONbKMX, AeACTBUA BHYTPU KOTOPbIX OblAV Bbl C8A3aHbI N0 CMbICY. VIX MEHa MO 6bl OTpaxaTb

ZeTany paboTbl KOPHEBOUW GYHKLMM, HTO 06NErUnNo 6bl 1 €€ MS:

JAVASCRIPT

async function handleOrderSubmit(event) {
const formData = serializeForm(event.target);
const validData = validateFormData(formData);
const order = createOrder(validData);

await sendOrder(order);

KaxeTcs, UTo Mbl Tak yxyjLlaeM TOYHOCTb UMEH KOPHEBOVI d)yHKLI,VIVI, BeAb Mbl y6|/|paem N3 Hero getanu.

Ho BCé Aeno B TOM, kakne MeHHO JeTanu Mbl ybrpaem.

Xopolwas TakTvka — AyMaTb 06 UMeHUN GYHKLMN C TOYKM 3peHNS KOAA, KOTOPbIN ByaeT 3Ty GyHKLMIO
8b/3b18a0Mb. BaxkHO 11 dopMe, kak UMeHHO 0bpaboTatoT eé oTrnpaBKy? BeposiTHO HeT; eli BaxkeH dakT

06paboTKN 1 YTOBLI eli 3aHUManack HyxHas QyHKLMS:

- 06paboTaTb handle +
- oTnpaBkKy submit +
- hopmbl 3akasa order

- handleOrderSubmit




A BOT KaK IMeHHO 3T0 6yAeT NPOVCXOANTb, BaXHO yxe camoli GyHKLMN-06paboTUmKy

handleOrderSubmit | [leTanu peanvsaumm BaXHbl TONbKO BHYTPY GpYHKLMMN, HO HE BaXHbI B €€ MeHWN.

BHYTpW Xe 3T AeTann MOXHO BbIPa3nTb Yepes NMeHa BHYTPEHHNUX GYHKLNIA.

K Cnosy

~ o
BeposiTHO, Bbl y3Ha/N B 3TOM NpYIMep pasjeneHuns ypoBHeit abcTpakumn. © Moapo6Hee 06 3Tom

Mbl MOrOBOPVM B OTAENbHOW rnase.

OCHOBHOe pellieHne Npo6aemM CINLLKOM ANNHHBIX UMEH — MOCMOTPETb, YTO UMEHHO UMS NblTaeTcs
pacckasaTb. MbI MOXeM nocCTapaTbCs BbITaWWMNTb U3 MMEHW BCE AeTaNn, KOTOpble OHO HeCéT, a 3atemMm
pa3fennTb UX Ha «BaxHble CHapYXWu» U «BaXHble BHYTPW». 3TO MOMOraeT pasjenuTb 3ajady Ha 6onee

npocrble.

nPN 3TOM

Jlornka ¢pyHKUMM cama no cebe BrnosHe MOXET 6bITb C/I0XKHOM. MPOCTO ecn eé «BHYTPEeHHOCTU»

COGPaHbI B «KYYKW MO CMbIC/TY», I'IpO6J16M C IMEHOBaHVEeM, Kak NpaBunio, BO3HNKAET MEHbLLUE.

BapuaHT MMeHOBaHMSA yHKLMI

Ecnun roeoputb 0 quHKLlVIﬂX, TO IaBUPOBaTb MeXAy «C/INLLKOM KOPOTKUMI» N «CAULLKOM AJIMHHBIMN»
& o

nMeHamu nomoraert wa6bnoH A/HC/LC.©” OH npegnaraet coyeTatb B cebe camo AeiicTBue, KTO ero

CcoBepLlaeT Uan Haj Yem ero CoBepLlatoT:

prefix? + action (A) + high context (HC) + low context? (LC)

Ero MOXHO 1CNonb30BaTh Kak OMOPHYHO UKW CTapTOBYH TOUKY NPV UMEHOBaHNN ¢yHKL|VII7I, N3MeHss nmsa

no Mepe HeOo6XOAMMOCTL.

OfMHaAKOBbIE UMEHA Y Pa3HbIX CYLLHOCTEN

Bo Bpemsi pedakTopyiHra Takxe CTOUT 06paTUTL BHMAaHMWE Ha OLLyLLIeHWE «MyTaHWLbl» B Koge. OHO MOXeT

BO3HWKHYTb, KOrA4a pasHble ABEHUS UV NpegMeTbl B KOAE OnncaHbl O4MHAKOBbIMU MMEHaMU.

Mpy UTeHUK Mbl B NEPBYIO 0Yepeab ONMPaemMcs Ha UMeHa KNaccos, GYHKLNIA 1 NepeMeHHbIX, YToGbI
NOHSATL CMbICN KOAA. ECI MS He COOTHOCUTCS C MepemMeHHO 1 K 1, HaM NPUXOAUTCA KaxXAablii pa3
BCMOMUWHATb, O KaKoi MIMeHHO NepeMeHHOl NAET peyb. [1s 5TOro HaM HYXHO AepxaTb B rosoBe «MeTa-

VHbOPMaLMIo» 06 3TOV NepeMeHHOW 1 Kax/ablVi pa3 o6pallaTeCs K Heil. 3To genaeT UTeHne CloxHee.



K cnosy

B HeKoTOpbIX CNyyasx 3TO Xe OTHOCUTCA U K Pa3HbIM MeHaMm 415 OZHOW nepemeHHoVL Hanpuwmep,

Nydlle n3beraTb pasHbiX MMEH A5t AOMEHHbIX CyLLHOCTEl, HO 06 3TOM YyTb MO3Xe.

YTo6bI 36exaTb BbICOKOV KOTHUTVBHOM Harpy3ku MpU YTEHWU, iyYLle ANst pa3HbIX CYLLHOCTEN

NCNONb30BaTb Pa3HbIe NMeHa:

JAVASCRIPT

// 3mecb ‘user’' — 370 06bEKT C [AaHHbLIMM MONb30oBaTend:
function isOldEnough(user, minAge) {

return user.age >= minAge;

// A TYT — umsa:
function findUser(user, users) {

return users.find(({ name }) => name === user);

// C nepBoro B3rnspa WX CNOKHO PasinynThb,
// NOTOMy 4TO MMEHa «HaMeKawT»,

// 6yATO nepemeHHble 3HA4YaT OAHO U TO Xe.

// 3To MoweT BBOAWTb B 3abnywaeHue; Ham NpuaéTcs MOMHWTH,
// uto BHyTpu dyHkumn ‘findUser' nepemenHas ‘user’

// OTHOCUTCA He K OﬁbeKTy nonb3oBaTend, a K WUMEeHWU.

// JNydwe BbIPa3nWTb CMbICA NEPEMEeHHOW TouHee MPsSIMO 4Yepes WUMs:
function findUser(userName, users) {

return users.find(({ name %) => name === userName);

OpunHaKOBbIE MMEHa Y Pa3HbIX CyLLIHOCTE 0CO6EHHO BPEAAT, €C/IN OHV HAXOAATCH PAAOM AN
VCNONL3YHTCA 6AN3KO APYT C APYroM. OBLLUMIA KOHTEKCT INLLb YCUNNBAET OLLYyLLieHE, YTO OAVMHAKOBOEe MS

oTBeYaeT 3a OAVIHaKOBbIVI CMbICA.

OQHAKO

W3 storo npasuna, KOHeYHO, eCTb UCK/TKOYEHUA. Hanpmmep, OA4HO U TO Xe NMA MOXeT
VICMONb30BaTbCs ANS Pa3HbIX Lieaeit, eCin KoZ CTpaxyeT cucTema TUMOB, AW eCIN U3 KOHTeKCTa
MCMNONb30BaHMA MOHATHO, O YEM MEHHO I/IAéT peyb. Ho no YMO/YQHUIO Nny4lle NCnosib30BaTb

pasHble MeHa.




NNoBCceMeCTHbIN 3bIK

BopoTbcst ¢ Npo6ieMoii MeHOBaHVIsi MOMOraeT noscemecmHeili A3uik (Ubiquitous Language). 3To Habop
TEPMUHOB, OMUCLIBAKOLLMX MPEAMETHYH 06/1aCTb, KOTOPLIMU MONb3YETCs BCs KOMaHAa. Mog «Bceit
KOMaHZ0Vi» Mbl IMeeM B BU/Yy He TO/IbKO KOMaHAy pa3paboTku, a BCero Npo/ykTa B LIeOM, BKIKOUas

[Vi3aiiHepoB, NPOAYKT-OyHepOB, CTeKXONAEPOB U T.J4.

K Ccnosy

CaM TepMVH NPWULLEN U3 METOA0/0r U NpedMemHo-0pueHMUpPO8AHHO20 NPoeKMupo8aHus (Domain-

. . Ry ~ ~
Driven Design, DDD).©" MHe oHa kaxeTcst YA06HOW ANs onncaHys npeaMeTHOl 061acTu, BO3MOXHO,

BaM OHa TOXe OKaXeTcsi MONe3HOM.

Ha npakTuke 3TO 3HaUUT, YTO eC/IN WIHOAMN M3 BM3Heca» ANS ONUCaHMS 3aKa30B UCMOb3YIOT TEPMUH
«3aKas» (Order), TO NMEHHO 3TIM CNI0OBOM Mbl N 6yAeM Ha3blBaTb 3aKa3bl B KOAg, TeCTax, AOKyMeHTaunm n

YCTHOU KOMMYHUKaLMN.

Cnia NOBCEMECTHOrO A3blka B 00HO3HAYHOCMU. ECIi BCe Ha3bIBaOT BELLb OAHUM 1 TEM Xe UMeHeM, TO

noTepb Npw «nepeBoje C A3bika 613Heca Ha A3bIK Pa3paboTKM» 6yaeT MeHbLLE.

NOAPOBHEE

Moapo6Hee 06 3ToM Nrcan CKOTT BnalwvH B kHure “Domain Modelling Made Functional”, oueHb

Ry
peKoMeHAYH K MPOYTEHUIO. ~

KOI’Aa Mbl BblpaXkaemca NoHATUNAMA, 6AU3KNMN K peanbHOCTW, MeHTaNbHaa MoAeNb NporpaMmmel
CTaHOBUTCA BAMXKE K TOMY, YmO Mbl MOAenupyem. HenpasBunbHoe NosBejeHVe NporpamMmmbl B 3TOM Cayyae

3aMeTUTb ropaszo NpoLLe.

Bpywue nmeHa

MHoraa Bo BpeMst pedakTOpMHra HaxoAsaTCa UMeHa, KOTopble HeaZeKkBaTHO OTPpaXaroT CyTb NepemMeHHoN
nnn ¢yHKLLVIVL OHun moryT 6bITb O4€Hb HETOYHBLIMU U/ BOBCE BpaTh. Takune MMeHa ydlle ncnpaBuTb Kak

MOXHO paHbLue.

Ecnvt Mbl He yBepeHbl, Kak 6y,CI,ET npaBuibHee Ha3BaTb MePeMEHHYH0, TO CTOUT BbIMMCaTb NPUYNHbBI, MOYeMy

MNMS He MOAXOANT. HanpuMep, eCn Mbl BCTPETVAIN BOT Takow KOA:



JAVASCRIPT

const trend = currentValue - previousValue;

// «TpeHp» onucaH Kak pasHuua Memay «Tekywum» u «Mpempiaywmm»

// 3Ha4YeHUEM HEKOTOPON XapaKTEPUCTUKM.

...A B pasroBopax Mbl 3aMeyani, 4To B KOMaH/e 3T0 Ha3blBatoT «/lenbToi» (a He «TpeHA0M»), TO CToUT

BbINMXCaTb 3TO 3aMeYaHne B CNNCOK. I'Ionywchn 4TO-TO TUNa:

1)

o «TpeHy», BEPOSTHO, ONUCLIBAET CYTb HE TOUHO;
¢ YCTHO Yalle UCMoNb3yeTcs TePMUH «/lenbTa», B TOM Yncie — NpoayKT-oyHepamu;
¢ Cneunduka npoekTa, BOSMOXHO, TpebyeT, UTOObI TPeHZ CTPOM/ICA Nno bonee, Yem ABYM

TOYKaM.

3TV onaceHns MOXHO MpeACTaBUTb KOMaHAe, YTO6bI nojymaTtb Haj nepenMeHoBaHVEM.

Ecnv nms oueBUAHO BPET, TO 3Tan 06CYKAeHNS MOXHO NPONYCTUTL. HO ecin ecTb COMHeHns

«MepenMeHOBbIBaTH /11?7, TO CTOWT CrepBa VX 06CYANTL C APYrUMI Pa3paboTymKamMyt U MPOAYKT-OyHEPOM.

Tunbl ANg onncaHuUs AOMeHa

B si3blkax CO CTaTUYECKOW TUMNM3aLmei Mbl MOXeM MCMob30BaTh TUMbI, Kak CNocob nepesayun aetanei
npeaMeTHo 061acTy. 3TO CHAMAET Harpysky € UMEHW CYLLIHOCTY, BbIHOCS HEKOTOpbIe AeTanu B TUn. Nms

CTAHOBUTCA TAKOHNYHEE, HO 13-3a TUMAa MOYTU He TEPSET CMbIC/.

OfIHAKO

MoxHo nocnopwuTb, CKasas, YTo TN I'IepeMeHHOI7I BVAHO TOJIbKO B CUTHaTypax Ui npu HasegeHnmn

Ha Heé, a Ms BUAHO Bcerja.

Ho, Bo-nepsbIX, 60/1bLLIOe KONNYECTBO ANIMHHBIX Ha3BaHWIA 6y,qu WyMeTb, N LEHHOCTb AeTanei
ncyesHeT. A, BO-BTOPbIX, B TUM S 06bIYHO BbIHOLLY eTann, KOTopble He HyXHbl M2HO8EHHO — 3a

TakKnMn aeTanamm MOXXHO O6paTI/IT|:CFI K noAckaske B IDE.

MHe KaxeTcsi, YTo Takoli KOMMPOMMCC BMOHE A0MYCTVM.

K npvmMepy, Tinamun yA06HO ONM1CbIBaTb COCTOSAHNSA, KOTOPbIe MPOXOAAT AaHHble Ha pa3HbIX 3Tanax paboTbl

MPUNOXEHNA!



TYPESCRIPT

type CreatedOrder = {
createdAt: TimeStamp;
createdBy: UserId;
products: ProductlList;

¥

type ProcessedOrder = {
createdAt: TimeStamp;
createdBy: UserId;
products: ProductlList;

address: Delivery;

MbI TakMM 06pa3oM He TONBbKO OMUCHIBAEM PasHble COCTOAHMSA AaHHbIX (MO CYTU Pa3HbIe CYLLIHOCTN)
OTNINYAOLLMMUCA IMEHaMU, HO U 3anpeLLjaeM UCMOo/b30BaTh «HernpaBUbHbIV» TN TaM, FAe OH He

noaxoauT. Hanpmmep, MOXHO 3anpeTuTb NOMNbITKU OTAPaBUTb HEMOAIOTOB/IEHHbIE 3aKa3bl:

TYPESCRIPT
function sendOrder(order: ProcessedOrder) f{
//
¥
const order: CreatedOrder = {
AT
¥
// Bbi30B (yHKLMW HUKE He CKoMnuaupyetcs,
// MOTOMY 4TO TUM apryMmeHTa He MOAXOAWUT MOA CUTHATYPy (yHKLUUM.
// Takyw CUrHaTypy MOKHO BOCMPUHMMATL Kak NpeaynpexaeHue:
// «3aKa3 ewé He roToB K TOMYy, 4TOGbl MbITAaTbCH €ro OTMNPaBUTb».
sendOrder (order) ;
NOAPOBHEE

O ToM, «noYeMy NPOCTO He NCMOoAbL30BaTh Boolean-cpnarm ANA pasHbIX COCTOSIHWIA», Mbl norosopum

nojpobHee B rnaBe 0 CTaTUYECKON TUNU3ALUN.




. «Mocne» He 3HaUUT «BCeACTBUEY, Bukuneaus, https://ru.wikipedia.org/wiki/

Jlornyeckas ownbka#MHVIMas noruyeckas ceasb

2. YpoBHW abcTpakumnm, Bukmneaus, https://ru.wikipedia.org/wiki/YpoBeHb abcTpakumun (IporpammmpoBaHme)
3. Wa6noH nmeHosaHus A/HC/LC, https://github.com/kettanaito/naming-cheatsheet#ahclc-pattern

IS

. “Domain-Driven Design” by Eric Evans,

https://www.goodreads.com/book/show/179133.Domain Driven Design

w

“Domain Modeling Made Functional” by Scott Wlaschin, https://www.goodreads.com/book/show/34921689-

domain-modeling-made-functional


https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D1%88%D0%B8%D0%B1%D0%BA%D0%B0#%D0%9C%D0%BD%D0%B8%D0%BC%D0%B0%D1%8F_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C_%D0%B0%D0%B1%D1%81%D1%82%D1%80%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_(%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://github.com/kettanaito/naming-cheatsheet#ahclc-pattern
https://www.goodreads.com/book/show/179133.Domain_Driven_Design
https://www.goodreads.com/book/show/34921689-domain-modeling-made-functional

AybnupoBaHue Koaa

naBHas Lenb pedakToprHra — caenatb Koz 6onee untabenbHbiM. O4MH 13 CNOCO60B 3TOro AOCTUYL —

YMeHbLWNTL B HEM KO/INYeCcTBO wyma.

[lybnvpoBaHue Koaa LLYMUT, KOr4a He HecéT B cebe nosnesHol nHdopmaumm. OAHaKo, Aaneko He BCskoe
Ly6nupoBaHune — 310. OHO MOXET BbITb UHCTPYMEHTOM Pa3paboTky 1 MPOEKTVPOBAHMSA, MO3TOMY Npu

pedakTopuHre Ham CTOUT MOHUMATb, C KaKMM MEHHO Ay611MpoBaHMeM Mbl MeeM Jeno.

B 310V rnaBe Mbl O6Cy,CI,VIM, Ha uTO obpallaTb BHYMaHWe Npv BbISBAEHUN ,Cl,y6J'IVIPOBaHVIH W Kak NOHUMaTb,

Korja ot Hero nopa 136aBNSATLCS.

He nto6oe pybnnpoBaHue — 310

Ecnny ABYX KyCKOB KOZA OAMNHAKOBast Lieflb, OHU COAEPXKAT OANHAKOBbIA Habop AelicTBIIA 1 paboTatoT ¢
OANHaKOBbIMW AAHHBIMWN — 3TO NpAMoe Ay6ﬂI/IpOBaHI/Ie. OT Hero MoXHo cmeno |/|36aBT|HTbCﬂ, Hanpumep,

BbIJE/VB NMOBTOPSIOLLMIACS KOZ B MepeMeHHYt0, GYHKLVIIO UV MOAY/b.

Ho 6bIBaeT, UTo ZBe YacTu Koaa «BPOZE MOXOXWM», @ CNyCTA BPEMA OKa3bIBAKOTCA COBEPLUEHHO Pa3HbIMA.
Ecnu nocnewnTs 1 06beANHUTL MX CINLLKOM paHo, TO pacnuanBaTh Takol Kog byaeT cloxHee, Yem

OGBEAVIHHTb AeVICTBMTeﬂbHO OAI/IHaKOBbII7I KOA no3sxe.

Korga Mbl He yBepeHbl, UTO Nepej Hamu ABa delicmeumensHO OANHAKOBBIX KyCKa KOAd, Mbl MOXEM

OTMETUTL 3TV MecTa creyuanbHLIMU MeTkaMun 1 406aBUTb npeanonoxeHme o TOM, YTO B HUX ,qy6nv1pyeTc9|,

JAVASCRIPT

/** @duplicate lMpuMeHseT KymoH Ha CKUAKY K 3aKasy. */

function applyCoupon(order, coupon) {}

/** @duplicate MpumeHseT KynoH Ha CKMAKY K 3akasy. */

function applyDiscount(order, discount) {%




Takne MeTkun ANPUHEeCYT N0/ib3Y, TOIbKO eC/I NPOBOAUTL UX perynspHble ayanuTbl. Bo BpemMs ayaAnToB Ham

cnepyeT NpoBepsiTb, YTO HaM CTasI0 M3BECTHO HOBOrO O BO3MOXHbIX Ay6imKaTax.

K cnosy

PerynspHble ayanTbl B CBOVIX MPOEKTaX S BOCMPUHMMALO Kak 4acTb BbINAaThl TEXHUYECKOro A0Nra.
[insi NoA06HbIX MEPUOAMNYECKMX 3aAauY S 3aBOXY CMUCKM Aen. BHYTpW cnncka s ykasbiBatro, YTo HaZ0
caenaTtb B paMkax Toi Uav Ho 3aaayun. TexHrKa perynsipHbIxX ayAUToB 1 eé nosib3a XopoLuo

o 4
onucaHa y Makcvma JlopodeeBa B «/keaalickux TexHukax». ©

Ecnvi BO BpeMsi ayAuTa METKU CTaso SICHO, UTO OMUCAHHOE B Helt Ay6AMpoBaHwe npsamoe, Mbl MOXeM
npoBecTN pedpakTOPVHT KOAa C 3ToV MeTKOW. EC/vi e Koz oka3ancs pasHbiM, MeTKy MOXHO yAannTb. 3To

nomMoraeT He crneLnTb ¢ 0606LLeHEeM KOAa, HO NMPY 3TOM He TepATb MecTa BEPOATHOro Ay6AnpoBaHus.

MepeMeHHble N5 AaHHbIX

[lybnvpoBaHume cTaTUYecKnX AaHHbIX UV pe3ybTaToB BblYNCIEHNI YA406HO BbIHOCUTL B NepeMeHHble Uaun
Ha60pb| nepemMeHHbIX. 3TO, HanpumMep, noMoraeT B pacnyTbiBaHNW CNOXHbIX yCl'IOBI/IIZ nnn BblaeneHnn

3TanoB NpeobpasoBaHNiA JaHHbIX.

JAVASCRIPT

// Ecnu ycnosus pacnonoxeHsl 6ausko,

// vnuM “cnonb3ywTca pamoM:

if (user.age < 18) toggleParentControl();

/...

if (user.age < 18) askParents();

// Mbl MOXEM BbIHECTMW BblpaWEHUE B MepeMeHHyw:

const isChild = user.age < 18;

if (isChild) toggleParentControl();

/...
if (isChild) askParents();

I/IHor,qa Ay6I'IVIpOBaHVIe MOXET 6bITb MeHee o4yeBNAHbIM, 1 3aMEeTUTb ero C/1IoXKHee:



JAVASCRIPT

// BTopoe ycnosue «BbIBEPHYTO»
// v ucnonb3yeT nepeMeHHyw ‘years',

// a He none obbekTa HanpsaMyw.

if (user.age < 18) askParents();
//
const { age: years } = user;

if (years >= 18) askDocuments();

// Ho Mbl BC& ewé moweM M36aBUTbCS OT Hero,

// BbIHECS BbIPAKEHWE B MEPEMEHHYI0:

const isChild = user.age < 18;

if (isChild) askParents();

/] ...
if (!isChild) askDocuments();

NOAPOBHEE

06 YMPOLLEeHWN 1 paciyTbiBaHUM CI0XHbIX YCNOBUIA Mbl leTaNbHee MoroBopuM B OAHOW 13

CnesyroLLyX rnas.

DYHKLMY ANS 0eNCTBUM

MoBTOpStOWMECS AeCTBUA UNW NPe0BpPa30BaHNSA JaHHbLIX YA06HO BbIHOCUTL B GYHKLIMK 1 METOZABI.

Onpegensatb ,Cl,yGI'IVIKaTbI NOMOraeT «MpoBepKa Ha OANHAKOBOCTb»:

¢ [lepes Hamu NpsmMoe Ay6aVMpoBaHve, eciv y AeiCTBUIN OAMHaKOBas Lieslb — TO eCTb Xenaemblin
pesynbTaT;

¢ OauHakoBasi 061acTb AeNCTBUA — YacTb MPUIOXKEHWS, Ha KOTOPYIO OHW BAVSIIOT;

¢ OpMHaKoBble NPsiMble BXOAHbIE aHHbIE — apryMeHTbl 1 MapameTpsbl;

. OAVIHaKOBbIe HenpsMble BXOAHble AaHHble — 3aBUCUMOCTN U UMOOPTUPYEeMble MOAYN.

B npuMepe Hike GpparMeHTbl Koga Takyto MpoBEepPKy NPoXoasT:



JAVASCRIPT

// - Uenb: nobaBuTb mone co abCoOMNTHLIM 3HAYEHWEM CKUAKW K 3akasy;
// - 06bnacTb: 06bekT 3akasa;
// - MNpamble paHHble: 3aka3 6e3 CKUAKW, OTHOCUTENbHOE 3HauyeHue CKUOKW;

// - HenpsaMmble paHHble: KOHBEPTEP W3 MPOLEHTOB B abCONWTHOE 3HayeHue.

/1 a)

const fromPercent = (amount, percent) => (amount * percent) / 100;

const order = {%;

order.discount = fromPercent(order.total, 50);

// b)
const order = {%;
const discount = (order.total * percent) / 100;

const discounted = { ...order, discount };

// DencTBna OQMHAKOBbIE, Mbl MOKEM BbIHECTW WX B OTAENbHYH (YHKLMIO:

function applyDiscount(order, percent) {

const discount = (order.total * percent) / 100;

return { ...order, discount %;

B Apyrom npumepe Lenb 1 NpsiMble BXOAHbIE JaHHble dparMeHTOB KOAa OANHaKOBbIe, @ BOT 3aBUCUMOCTH

OT/INYALOTCA:



JAVASCRIPT

// TNepBbii hparMeHT cuuTaeT CKWUAKY B MpouEHTax,

// a BTOpoOil UCMonb3yeT «CKUAKY AHA» — 'todayDiscount'.

/] a)
const order = {%;

const discount = (order.total * percent) / 100;

const discounted = { ...order, discount };
// b)
const todayDiscount = () => {

// ...NMopbop CKMAKM K CErofHSAWHEMY [HI0.
i

const order = {%;
const discount = todayDiscount();

const discounted = { ...order, discount };

B npumepe Bhile y pparmeHTa “b” cpeaun 3aBucnmocTeli ectb dyHkuma | todayDiscount | V13-3a Heé

Ha60pb| LeCTBNIA OTINYAIOTCS AOCTATOUYHO, YTOBbI CUMTATL X «MOXOXMMU», HO HE «OANHAKOBBLIMU».

MbI MOXeM ncnonb3oBaTb

MEeTKUN 1 NPOCNeAnTbL 3a PasByTMEM COBbITWIA, YTOGbLI MONYUNTL
6onblue MHGOPMaLMK O TOM, Kak paboTaeT npeameTHas obnacTb. Korga Mbl TOUHO 3HaeM 1 yBepeHbl, Kak

JO/DKHbBI paboTaTb 3TV GparMeHTbl, Mbl MOXEM AeACTBUSA «0606LLNTLY:



JAVASCRIPT

// 0606wéHHas dyHKumsa bypeT npuHMMaTb

// abconwTHOe 3HayeHue CKUAKW:

function applyDiscount(order, discount) {

return {...order, discount}

// OTnuuus B nopcuyéTte (NPOLEHT OT CyMMbl, «CKUAKA LHS» W T.4.)

// cobepém B BuMae oTAenbHoro Habopa QyHKUWMIA:

const discountOptions = {
percent: (order, percent) => order.total * percent / 100

daily: daysDiscount()

// B pe3synbTaTe nony4um 0606WEHHY (HyHKLMIO
// v cnoBapb CO CKMAKaMW pa3HbiX BWUAOB.

// Torpa npumeHeHue nwBON CKUAKU CTaHET eAMHOO6pasHbIM:

const a = applyDiscount(order, discountOptions.daily)

const b = applyDiscount(order, discountOptions.percent(order, 40))

NOAPOBHEE

[JleTanbHO 06 0606LLEHHBIX A/IToOPUTMax, NX NCMoJib30BaHNN N NapameTpusayn Mbl NOroBopuM B

OTAEeNbHOM rnase.

1. «[xepalickne TexHUKn» Makcum Jlopodees, https://www.goodreads.com/book/show/34656521



https://www.goodreads.com/book/show/34656521

AbcTpaKums

Kog ¢ NMNWHUMY AeTansiMu «LLYMUT», €70 CIOXKHO YnTaTb 1 AepXKaTb B rosose. LLyMHbI Koa nepechbiLieH
MHq)OpMaU'I/IeIZ n Aenaet Tak MHOro, YTo C/Z1I0XKHO NOHATb, rAe 3akaH4nBaeTCca oANH OCMbICNIEHHbIN War n

HaunHaeTCst ApPyro.

Kak npaswuno, LLIyMHbIVI KOZ, OMMCbIBAET C/IOXKHOE AeiCTBME C 60/IbLUNM KOIMYEeCTBOM 3TarnoB. Yem cnoxHee
AelicTBre, TeM bonblLUe feTaner NPUXoANTCA yUnTbIBaTb, TeM 60/bLUe BCrIoMOraTesibHbIX LaroB HyXXHO

onucaTb. CBasneHHbIe B Ky4y, 3TV AeTann Ha4YMHAIOT LyMeTb 1 Neperpyxatb roj0By YntaTens.

B 3ToW1 rnaBse Mbl O6CyAI/IM, KaK yMeHbLLlaTb KONMYeCTBO LWyMa B KoAe C MOMOLLbI aGCTpaKLWIVI W BbIABNATb

JleTanu, BaXHbIE «CHAPYXV» 1 «<BHYTPW» GYHKLMIA.

HamepeHue v peannsaums

o
ABCTpaKUMsi — 3TO yCTpaHeHVe HeBaXHOro 1 ycuaeHne CyLLecTBEHHOro ',

B rnaBe 06 MMeHax B O4HOM V13 MPUMEPOB Mbl BbIAENSIN B UMEHN GYHKLMN AeTanu, KOTopble «BaXHbI
CHaPYXU» U «BaXHbl BHYTPW». Tak Mbl YNPOLLAAN UMS 1 HaX0AWAMN 6anaHc Mexay KoNnM4ecTBom
NHPOPMaLMK B UMeHU GyHKLMMN 1 eé Tene. Camble BaXHble JeTanun Mbl OTpaxanu B IMeHH, a MeHee

BaXHble — NpATanu B peanusaumu. Takoe jgeneHuve jeTane «no ypoBHsM» — 1 eCTb abcTpakums.

AB6CTpaKLyisi MOMOraeT yKpoLLaTk CI0KHOCTb, Pasjenss HamepeHue v peaau3ayuro. HamepeHuve onvceiBaer,
4mo Mbl CO6MpPaeMcst AenaTthb, a peanvsaLms — kak. HamepeHvie BaXHO Ha «BepXHEM» ypOBHE Npu
OMNCaHUV CYLLIHOCTY «B OBLLMX YepTax» 1 e€ B3aUMOAECTBIN C OKpyXeHWeM. [leTanu peanv3aumm BaxHbl

Ha ypoBHe HUXe, Koraa Mbl pOKyCHpyeMcst Ha paboTe 3TOM CyLHOCTU 1 €€ BHYTPEHHVX NpoLieccax.



JAVASCRIPT

// HasBaHue u curHaTypa (yHKUMM OTpamawT HamepeHue. ..
function isChild(user) §
// ...A Teno tyHKUMM — peanusauuio.

return user.age < 18;

// Korpa mbl ucnosnbsyem 3Ty GyHKUMIO C Apyrumu,
// Ham BawHbl €€ uenb M HasHauyeHWe, a He AeTann peanusauuu:

if (isChild(user)) toggleParentControl();

Halu Mo3r MoxeT paboTaTe TONBKO C OrpaHNYeHHBLIM KOIMYeCTBOM UHPOPMaLIN OAHOBPEMEHHO.
A6CTpakLys nomMoraeT GpoKyCMpoBaTLCA Ha AeTansx, KOTopble BaXHbI celiyac. HeobxoanmoCTk Takoi

$OKYCMPOBKM 3aMEeTHa B KOAE, A€TaNN U3 «Pa3HbIX yPOBHE» CMeLLaHbI.

PaccmoTpuM npuMep. MpeACTaBnM, YTO Y Hac eCTb GYHKLUS NOANMCKM Ha paccbiky | subscribeToFeed

KoTOpast NpoBepsieT BaMNAHOCTb MNOUTbLI Nepes HayanoM paboTbl:

JAVASCRIPT

function subscribeToFeed(email) {

if (!email.includes("@") || !'email.includes(".")) return false;

const recipients = addRecipient(email);

confirmFeedSubscription(recipients);

Ecnun Mbl CpaBHMM BannAaLMio NoYyTkl € ocTanbHbIMK gelictBusimn (| addRecipient |,

| confirmFeedSubscription I) TO YBUAMM, UTO OHA «U3bACHAETCSH CINLLKOM MPUMUTUBHBIMU

TepMUHaMM» AN 3TOV 3a4au4n.

Moka apyrue GpyHKLMN rOBOPST O «MOUTE», «MOAMUCKAX» U «1eHTe», BaUAaLMa roBOPUT O CI/IMEOI]aX
n ‘ M3-3a 3T0ro Ham 6YATO NPUXOANTCS NMPY UTEHUM «MPbIraTb» MexXAy AeTansiMi NpoBepKn NoYTbl 1

LieNbio 3TOW NpoBepKu.

PyHKUMA | subscribeToFeed |AelicTBUTENBHO XOYeT 3HaTb, BaNUgeH v nepejanHHbIi agpec. Ho kak

WMEHHO no4Ta 6y,qu npoBepeHa, 3Tol GyHKLMK He BaxHO. OTCoZa Mbl MOXeM cAenaTb BbiBOJ, YTO

0demasu NPoBepPKM 34eCb INLLHME.

YTOGbI peLLnTb 3Ty MPpo6emy, Mbl MOXeM BbIHECTU (a6CTParMpoBaTh) MPOBEPKY MOUTbI B OTAE/bHYO

dyHkumto | isValidEmail |



JAVASCRIPT

function isvalidEmail(email) {

return email.includes("@") && email.includes(".");

function subscribeToFeed(email) {

if (!isValidEmail(email)) return false;

const recipients = addRecipient(email);

confirmFeedSubscription(recipients);

Tenepb nms pyHkumy [ isValidEmail |«ynakoBbiBaeT» Lenblii HA6OP AeNCTBUI B 0AHY Ppasy. Vima npn

3TOM BbIPaXaeTcst TepMMHAMU, BAN3KUMI K TEM, UTO MCMONB3YHT UMeHa GYHKLMA BOKpyr Heé. Takast

671130CThb MOMOTraeT GOKyCMPOBATLCS Ha Lie/IsX <yMakoBaHHbIX» AEACTBUN, a He UX BHYTPEHHWX NpoLieccax.

K cnosy

3TOro A06UTLCS UyTb CIOXHEe B KoZe C caiia-3¢pdekTamu, HO O HUX Mbl MOFOBOPYM B OTAENbHOM

rnase.

Korpaa mbl gbisieaem dpyHkumio | isValidEmail |, Mbl pokycrpyemcs Ha eé MeHn 1 HamepeHun. B sToT

MOMEHT HaM BaxHO, Kak 3Ta pyHKLMSA B3aMOAeCTBYeT C CYLLIHOCTAMMW BOKPYF — «4TO NPOUCXOAWT, ecan

no4yTa He BannjHa».

Ecnu e Ham BaxHbl npaBuia NpoBEPKK, TO Mbl 3ar/IfHEM B Te€/10 ¢yHKLlVIVI — peanunsayuto. B 37OT MOMeEHT

HaM 6yaeT BaxHO, kak ¢yHKLMS peLLaeT, 4To BepHyTb!

K cnosy

B A3blkax CO CTaTUUeCKO TUNM3aLmneit HamepeHwe yA06HO BbipaxXaTb 1 Yepes CUrHaTypy GpyHKLMUN.

06 3TOM NoroBopvM NojpotHee B rnase O CTaTUYECKOV TUNU3aLMN.

ABCTPaKLMsi MOMOraeT «MorpyXaTtbCsi» B CIOXKHbIE MOHATUS U MPOLECChbl MOCTENEeHHO, BbIAAET NH$opMaLmo
0 CrCTeMe 031MPOBaHO. Ha KaxAoM «ypoBHE AeTannsaunm» Ham JOCTYNHO POBHO CTONIbKO MHdOopMaLuy,

CKONbKO HY>XHO A/t MOHMMaHWs NMPOoLLeCCoB Ha 3TOM ypoBHe. Mapk CUMaHH Ha3biBaeT 3T0 GppakTabHOM

o ~ ~
apXVTeKTYpOIA, 1 3Ta MeTapopa MHe KaxeTcst Nosie3Holi Npy pedakTopuHre Koaa. «



dpaKTanbHas apxuTeKTypa

Mo cpaBHEHMIO C KOMMbLIOTEPOM Hall MO3T BbIYNCIUTENBHO cnab. Ham TPYAHO NepemMHOXaTb B yme
6onbluve yuncna, NpeAcTaBNATb B AeTansAX C10XKHbIe CXeMbl NN AepXaTb B rosioBe ogHOBpeMeHHO MHOro

MOHATUNA.

Mpy pedakTOpMHre Ham CTOUT CIeAWTb 3a TeM, HaCKO/IbKO CIOXHO «AepxaTb KyCoK koga B ronose». Ecav

NPUXoANTCA HanpAraTbCsa, UTO06bI MOMHUTL 060 BCEX AeTaNsiX — B KOAE ecTb I'IPOGI'IEMEL

B XopoLllem Koje Ha 3KpaHe pOBHO CTO/IbKO VIHd)OpMaLJ'I/IVI, CKONIbKO HY>XHO YMTaTeNnto B KOHerTHbII7I
MoMeHT. Mapk CMaHH npeAnaraeT nvMcaTb NPOrpaMMbl Tak, YTO6bI Ha KaXxA0oM «ypoBHe AeTann3aLmm»

KOIMYECTBO COCTaBHbIX YacTei He npesbIiWano HeKOTOprVI ANMUT. Mbl MOXEM NCMONb30BaTh Ty

&
3BPUCTUKY, UTOObI MPOBEPATH, HACKOBKO KOZ NepechillieH geTansamu.

K cnosy

B kavectBe MMuTa Mapk npegnaraet uncno 7. OH onnpaeTcs Ha NpeanockiiKK, YTO Mbl MOXEM

L L
ZepxaTb B rosiose 7+2 obbekTa. & Mpw 3TOM OH OroBapMBaeTCs, YTO KOHKPETHOE YMCIO0 He

NpUHUMNNAaNbLHO, rMaBHOe — Ha/ln4yue Takoro aimMunTa.

NS BU3yanusaumm «ypoBHeii» OH NpejnaraeT 1Crnoib30BaTh CETKY U3 LECTUrPaHHNKOB. Kaxablii
WeCTUIPaHHNK — 3TO YacCTb CUCTEMbI, KOTOpasa MOXeT 6bITb AeTanmsnpoBaHa rny6>Ke, Ha Takune Xxe

LIeCTUTPaHHWKW.

Ha kaxaoM 13 ypoBHeii feTanvsaumm Mbl 6yaem BUAETb He 6onbLue N COCTaBHbIX YacTeld, BaXxHbIX ANs
3TOro ypoBHsi. ECv Ham Tpe6yeTcs y3HaTb, Kak paboTaeT KOHKPETHas YacTb, TO Mbl MOXEM «MPOBaNTLCS»

Ha ypOBEHb HIXe N YBNAETb, N3 YEero oHa COCTonT.



Tak npozpamMma pasbusaemcs Ha Kycku, KoOmopsle pa36uearmcs Ha Kycku,

Komopesle pa3busarmMcsa Ha Kycku...

KOMWUPAWAT HOTUC

o
KapTuHKa creHepupoBaHa MHCTPYMEHTOM U3 cTaTby o Fractal Hex Flowers. &

YTOBbI NOHSIT, Kak 3TO NMoMoraeT pedpakTopuTb Ko, PacCMOTPUM Mpumep. JonycTuM, y Hac ecTb
NpWIOXeHIe, B KOTOPOM A/IS 3a710rMHEHHbIX MO/Ib30BaTe el Mbl MokasbiBaeM Aallbopg, a ANS OCTaslbHbIX

— CTpaHuLy BXoza.

BxogHas Touka npuioxeHus (BEPXHMVI YPOBEHb eTanun3aLumn) MOXeT BbIrISAeThb Kak-To Tak:



JAVASCRIPT

const App = () => {
const user = currentUser();
const isManager = hasManagerRole(user);

const isPromoAccount = checkPromoAccount(location);

const [email, setEmail] = useState("");
const [password, setPassword] = useState("");
const handleSubmit = () => {
[*.x/
i

return isManager || isPromoAccount ? (
<Dashboard />
)+ (
<form onSubmit={handleSubmit?}>
<input
type="email"
value={email}
onChange={({ target }) => setEmail(target.value)}
/>
<input
type="password"
password={password}
onChange={ ({ target %) => setPassword(target.value)?
/>
<button>Login</button>
</form>
)i
i

MoHATL Takoli Ko BNONHe peasibHO, HO 13-3a KONNYecTBa jeTaneli Ha 3T0 YinAET cpaBHUTeNbHO 6onblue
BpemeHU. KonnyecTso nHdopmaLum B 3ToM Kycke Koaa noabrpaeTcs K npeaenam paboyein namaTi Halero

mo3ra.

Ecnu BbIpasnTk 3TOT KO Ha gnarpamme JeTannsaunm, MoXHO 3aMeTUTb, YTO HEKOTOpble YacTu Ha Heli He

nomMeLlarTca:



<App />

password

Dashboard

isPromo

isManager

handleSubmit
\ doesn’t fit

Ob6vekmel U ¢yHKL{UU Ha niumke wecmu2paHHUKOs, 00UH U3 HUX He nomewjaemcsi

Kog 6y,qu 3HaYNTENbHO MPOLLEe NCCIeA0BaTh, €C/IN HA BEPXHEM YPOBHE Mbl «NOAFOTOBUM» YTaTENA N
pacckaxem, ymo genaet KOMNOHEHT - VIMeHa nepemeHHbIX 1 NOAKOMMOHEHTOB BbIPa3aT HamepeHue

M CNOXATCS B «NCTOPUKO»:

JAVASCRIPT

const App = () => {
const hasAccess = useHasAccess();
return hasAccess ? <Dashboard /> : <Login />;

b

/%%

* Ecnu nonb3oBaTensm paspewéH gocTtyn ( hasAccess') K naHenu ynpaeneHus,
* MPUIOKEHWE MOKAKET MM KOMMOHEHT naHenu ynpasneHus (' Dashboard'),

* B obpaTHOM cnyvyae WM npepjoxaTt 3anoruHutbes (Login').

*/

MoAPOGHOCTY «MCTOPUM» Mbl MPEACTABUM Yepe3 peasn3aLyio COOTBETCTBYIOWNX GyHKLMI 1

KOMMOHEHTOB. Hanpumep, Mbl pacckaxem, Kak onpeennTs, eCTb M Y No/b30BaTeNsa AoCTyn K NaHenu

yrpaBfeHys, Yepes peann3auyio Xyka :



JAVASCRIPT

fu

/*
*

*

*

*

nction useHasAccess() {

const user = currentUser();

const isManager = hasManagerRole(user);

const isPromoAccount = checkPromoAccount(location);

return isManager || isPromoAccount;

*
Mbl mpoBepuM, aBAsSeTCA Nu Tekywuid nonb3oBaTenb (' currentUser')
meHeakepom (' hasManagerRole'),

a TaKKe 3anyweHo NW NPUNOKEHME MO MPOMO-aKKayHTOM,
B KOTOPOM naHeNb ynpaBneHus paocTynHa Bcem noapsa (' checkPromoAccount').

/

Tak Ha BepXHeM ypoBHe jeTanunsaLnm Mbl BUAVM BCEro AMLlb 3 COCTaBHble YacTu:

Dash

board |VI | Login | TaKkyto cxeMy HaM ropasZo npoLLe «3arpy3nTb» B r0/10BY 1 BHVKaTb B OTHOLLIEHUS!

MexXay YacTamm.

<App />

Dashboard

BepxHuti cnoti demanuszayuu npusoxeHus e 8ude naumku wecmuepaHHuUKos

Ecnun Ham TpebyeTcst eTannsnpoBaTh YacTb «MCTOPUM», Mbl MOXEM «NPUBAN3UTLCA» B OAHY U3 Aveek 1

pacem

oTpeTh eé yCTpolicTBO.



Hanpumep, B Mbl BUAWM, Kak €€ 4 cocTaBHble YacTi paboTatoT Apyr € ApyroM. Ha aTom

YPOBHe y3e He Tak BaXHO, YTO NMPOUCXOANT «BblLLIE», Mbl COCPe0TauBaeMcsi Ha ycTpolicTee

useHasAccess |

hasAccess

isManager

Aemanuzayus xyka| useHasAccess |8 eude naumku

Monb3a ¢paKmaﬂbHocmu B TOM, YTO Mbl MOXeM BK1aAblBaTb O4VH yPOBEHb B ApyFOVIZ



hasAccess

Dashboard

YposHu demanusayuu eknadeigaromcs opya 8 Opy2a Kak Mampéwku

.../l nepekntoyaTh BHUMaHVie MeXAy YPOBHAMY B IH060/ MOMEHT:

> location

hasAccess ( Login isManager isPromo

Dashboard‘ { user

TepexntodeHue BHUMAHUSA MeXAy ypoSHAMU

MbI MOXeM NpU6AN3NTL NGO WECTUrPaHHUK, YTOGbLI PACCMOTPETL €ro YacTu. U Takxke Mbl MOXeM
NpMBAN3UTL NHOGYIO 113 €r0 YacTeld, NOrpyXasice B AeTaNN CUCTEMbI FYEXKe 1 F1y6xXe, HO KOHMPOAUpPYS ux

Kosu4ecmso.

Ha kaxaoMm 13 ypoBHeli Hac byaeT xAaTb OrpaHNUYeHHbI KoMpopmHbIi 06bEM NHGOPMALMK, KOTOPYHO

HYXHO «3arpy3uTb B ONepaT1BHYIO NamaTb» Mo3ra. ViccnegosaTb 1 untath TaKoW KOZ 3HaUNTENbHO npotue.

ABCTPaKLMS «BLUMTa» B 3TOT MNOAXOA. Mbl MOXEM «OT3yMUTbCSH» Ha YPOBEHb BBEPX, YTObbI MOCMOTPETL Ha

B3aVIMOAECTBUE MOAYAS C APYTUMU IM60, HAOBOPOT, «MPOBANNTLCS» HA YPOBEHb BHI3, UTO6bI Pa3risgeTb



JeTany ero pabotbl.

K Cnosy

DdpakTanbHas apxmMTekTypa YemM-To HarnoMuHaeT KoHuenuuio Zoom World us kHurun “The Humane

" s
Interface” Axxeda PacknHa. @

Pa3geneHne OTBETCTBEHHOCTU

ABCTpakums 3acTaBAseT AeNNTb KOA Ha YacTu, HO He BCerja o4eBUAHO, Mo KakMM Npr3Hakam 3To AenaTb.
[ins obneryeHns 3Tol 3agayvm Mbl MOXeM UCMO/b30BaTb npvHUmMn pUi‘aeﬂEHuﬂ omeemcmeeHHoCmMu

(Separation of Concerns, SoC) — TO eCTb Ae€NeHNs CUCTeMbI Ha Takme YacTu, KaXzas 13 KOTopbIX oTBeYaeT

Ry
TONBKO 3@ OAHY obnactb n 3aj4ady. -

<<OTBeTCTBeHHOCTb», «061aCTb» N «3afia4a» — AOBOJIbHO pasMbITbl€ TEPMUHDbI. a NPUBbLIK UX MOHKMaTb, KakK
orpaHnyeHHbIVi HABOP AaHHbIX ¥ MPOLLECCOB, KOTOPbIE CBA3aHbI Apye C Opy2oM CusbHee, YeM C OpyauMu

3adayamu.

K Cnosy

o o
KT0-TO MOr B 3TOM OnncaHum yBUAETb TEPMUH CBA3HOCTb. O Hel Mbl MOoroBopuM 4yTb

nogpobHee B rnase 06 UHTerpaLmn Mogynei.

YacTun XopoLUo pa3enéHHOro koAa B Mjeane He NepekpbiBatoT U He MOBTOPAT GpyHKLUMOHANBHOCTL ApYr
Apyra. Pa6oTa Takoli CUCTeMbI CTPOUTCS Ha pe3ynbTaTe KOMMO3ULMK eé YacTeid. Mpy NPoeKTUPOBaHNN 1

pecbaKToleHre Takoe pasjeneHune noATasNKMBaeT K AEKOMMO3NLUMN CNO0XHbIX 3aja4 Ha 6onee npocTble.

[exomno3nyusa 3apay
Korga Mbl BUANM 6onbLuoi KyCOK KOoAa, HaM B NepByro o4epeab CTOUT NoAYyMaTb, CKO/IbKO B HEM Pa3HbIX

3agay. [l 3Toro Mbl MOXeM MOCUYMUTaTb, CKOIbKO B 3TOM dparmMeHTe Ha6opoe daHHbIX U onepayudl.

Hanprmep, NocMOTpKM Ha GYHKLMIO OTMPaBKM GpOPMbI IOTVHA:



JAVASCRIPT

async function submitLoginForm(event) %
const form = event.target;

const data = {%;

if (!form.email.value || !form.password.value) return;
data.email = form.email.value;

data.password = form.passwozrd.value;

const response = await fetch("/api/login", {
method: "POST",
body: JSON.stringify(data),

i3H

return response.json();

OHa KomnakTHas, Bcero 13 CTpoK, HO B Hell MOXHO HacumMTaTk 3 3agaun:

* V3B/leYeHNe AaHHbIX U3 GOPMbI;
* BannAaumnsa AaHHbIX;

e paboTa c ceTbio.

MbI Tak)ke MOXeM nocymTaTb 3ajauun, NsSMeHnB ycnosua Ka)KAOﬁ, N NOCMOTpEB, Kakol kod u3-3a 3mo2o
nomeHsemcs. Hanpumep, ecam B GopMy 406aBUTb HEKOOKC «3aMOMHUTbL MEHS», TO U3MEHUTCS KOZ,

n3BNeYeHNa AaHHbIX:

JAVASCRIPT

async function submitLoginForm(event) {

/]

data.email = form.email.value;

data.password = form.passwozrd.value;

// LobaBuTcs HOBOe none B 0O6beKTe C AAHHbIMU:

data.rememberMe = form.rememberMe.checked;

//

A ecnun nameHunTb URL oTNpaBKku AaHHbIX, TO U3MEHWUTCS TONLKO YacTb € API:



JAVASCRIPT

async function submitLoginForm(event) %

/!

// 06HoBuTCs apryment y ‘fetch':

const response = await fetch("/api/v2/login", {
method: "POST",
body: JSON.stringify(data),

i3H

/1

Takasi npoBepka NOMoraeT CBA3bIBaTb pparMeHTbl KOAa U npuYUHb! 0415 ux usMmeHeHus. KonmyecTso PasHbIX

NPUYNH NMNOACKAXeT, CKO/IbKO Ha CaMOM Jiefie 3a4a4 peLlaeT Ko4.

K Cnosy

He Bcerja B 60/1bLLIOM KyCKe KOZa MHOTO 3a4ay. PeannsaLms CI0XHOMO anroputMa BroHe MoxeT
6bITb 06BLEMHOIA, HO peLlaThb BCEro oAHY 3aauqy. 3To Takxke MOXHO NPOBEPUTL, MOMEHSIB YCI0BVIA 1

nocMmoTpes, KaKoi KO MeHAeTCA.

anHLWIH e[JMHCTBeHHOI;’i OTBETCTBEHHOCTU
KOA, KOTOprIZ MEHAETCA MO Pa3HbIM NPUYMNHAaM, ny4ylle aepxXaTb OTAe/IbHO, a KOTOprIz MeHAEeTCA No
0AVHaKOBOV MPUYMHEe — BMecTe. TO TakXe U3BeCTHO, Kak npuHyun eduHcmeeHHoU omeemcmeeHHOCMU

(Single Responsibility Principle, SRP). & &

Mbl MOXeM NPYMEHWTbL 3TOT NPUHLMM, YTOBLI 0TpedakTopuTb GyHKUMIO | submitLoginForm |v3 npumepa

BblLLe. Bblgennm Kaxayto 3agavy B OTAe/bHYH GYHKLMIO M MOCMOTPUM, Kak U3MEHUTCS KOZ

submitLoginForm | HauHéMm c n3BneyeHVs AaHHbIX:



JAVASCRIPT

// TNocne Takoro W3MEHEHWs Mbl TOYHO 3HAeM, Kyda «npubansutbcs»,
// €CNIM HYKHO Yy3HaTb AeTann TOoro, KakK WMMeHHO [aHHble WU3BNEeKawTCA.
function extractLoginData(form) {

const data = {%;

data.email = form.email.value;

data.password = form.passwoxrd.value;

return data;

async function submitLoginForm(event) {

const form = event.target;

// BHyTpu ‘submitLoginForm' mbl Tenmepb hokycupyemcs
// TONbKO Ha WCMONb30BAaHUWN M3BNEYEHHBIX AAHHbBIX .

const data = extractLoginData(form);

if (!form.email.value || !form.password.value) return;

const response = await fetch("/api/login", {
method: "POST",
body: JSON.stringify(data),

i3H

return response.json();

// BbiHecem 3agauy M3BNEYEHWUS AAHHBIX W3 (QOPMbl B OTAENbHYH (YHKLMIO.

[Jlanblue nogymaem o Banvaaumu. Mel yBUAMM, YTO BanuampoBaTe DOM-06beKT, kak paHbLUe, CMblCaa HeT.

Ham BaxHO NpoBepUTL JaHHbIe, HO He BaXXHO, OTKYAa Mbl X Nnoayyaem. Tak pasgenss OTBeTCTBEHHOCTb,

Mbl MOXeM 136aBUTbCA OT JINLLHKX 3aBUCMMOCTEl Mexay 3agavamu.



JAVASCRIPT

// Tenepb Bcs Banupauus cobpaHa B dyHKkummn ‘isValidlLogin'.
// BHyTpu Heé npoBepsieM paHHble, a He cBoucTBa DOM-obbekTa:
function isValidLogin({ email, password }) {

return !!email && !!password;

async function submitLoginForm(event) {
const form = event.target;
const data = extractLoginData(form);

if (!isvalidlLogin(data)) return;

const response = await fetch("/api/login", {
method: "POST",
body: JSON.stringify(data),

I3

return response.json();

OTnpaBKy AaHHbIX 1 06paboTky OTBeTa cepBepa TOXe MOXHO BbIe/UTb B OTAe/bHY0 GYHKLIO:

JAVASCRIPT

// Tenepb Bcsa paboTa c ceTbl cobpaHa B (yHkuun ‘loginUser'.
async function loginUser(data) {
const method = "POST";

const body = JSON.stringify(data);

const response = await fetch("/api/login", { method, body %);

return await response.json();

async function submitLoginForm(event) %
const form = event.target;
const data = extractLoginData(form);

if (!isValidlLogin(data)) return;

return await loginUser(data);

MonyunBLLNIACS B UTOre KOZ NPOLLEe U3MEeHSTb, MOTOMY UTO BblAeNleHHble GYHKLMM OrpaHNYMBALOT «30Hbl

OTBETCTBEHHOCTU» MEXAY 3aAa4amu. VI3MeHeHWst BHYTPY OAHOM 13 YHKLWIA C MeHbLLE BEPOSTHOCTLIO



6yAyT nprBOoANTbL K USMEHEHNAM B APYTrnX. HaI'IpVIMep, npwu 06HOBNEHUN npasua Bannaaunn, NOMeHaeTca

TONbKO KoA PyHKummM [ isValidLogin |:

JAVASCRIPT

function isValidlLogin({ email, password }) {
// Tenepb npoBepsieM, 4YTO aApec MouTbl copepwuT '@ :

return email.includes("@") && !!password;

// OyHkuun ‘extractLoginData’, ‘loginUser’ wu ‘submitLoginForm®

// OCTaHyTCSl HETPOHYTHIMMU.

Takoe pasgeneHve AgenaeT TeCTUpoOBaHWe 1 paboTy GYHKLMI B U30ASALMK APYT OT Apyra rnpoLue. A yem

BblLLle N30SI, TEM MeHbLLe LIaHCOB JOMYCTUTb ClyvaliHyto OLLIMGKY BO BPeMst U3MeHeHWs Koja.

NHkancynauus

MpYHLMN e AMHCTBEHHON OTBETCTBEHHOCTN NOMOraeT AyMaTb O YacTaX Koja (d)yHKLl,l/IﬂX, MOAYnsAX,
OGBEKTBX), Kak 0 eAnHnLax CMbIicna. To ecTb Kak 0 CAaMOCTOATENbHbIX N OCMbICIEHHbIX YaCTAX KaKOM-TO

obLueit naen.

YacTu obLyatoTcs Mmexay coboli Yepes APl (MPOTOKO/, KOHTPaKT, MHTepderic) 1 He Ne3yT BO BHYTPEHHMe
Jena apyr Apyra, 4tobbl HUYero y coceaa He C1oMaThb. Takoe OTHOLLEHVE MeXJy CYLLHOCTAMY Mbl MOXEM

o
Ha3BaTb UHKancyasayueu. -

MHKaI'ICyI]ﬂLlVHO 4acCTo BOCMPUHMMAKT Kak «MPOCTO COKPbITUE AAaHHbIX» NN OrpaHnyeHne A0CTyrna K HUM,

HO...

TnaBHas naes [MHKaNCcynsumm] B TOM, UTo6bl 06BEKT rapaHTUpOBan, uTo Hukoraa He 6yaets  JIJ

HEeBaNNAHOM COCTOAAHMMW... [MIHKancyNMpoBaHHbIN] 06beKT cam fly4lle BCeX 3HaeT, YTo ANst Hero

~ o
O3Ha4aeT «Ba/IMAHOCTb» N KakK ee rapaHTnpoBaTth =

Mnoxas MHKancyALMs BeAET K MOBTOPSIIOLLMMCA MPOBEPKaM B KO/Ae 1 OLIMGKaM 13-3a HeBaNWAHbIX
COCTOSIHWIA AaHHbIX. EE MOXHO 06HAPYXXUTb MO «MPOTEKLINM» a6CTPAKLMUAM 1 BEICOKOMY 3aLleneHUnIo
Mexay Mogynsimm. O 3auenieHnn Mbl eLLé Nogpo6HO MOrOBOPMM B OAHOM 13 CNIEAYHOLLMX [1aB, a ceivac

0CTaHOBMMCS Ha MPOTEKLLNX abCTpakLmsix. Monpobyem onpesenunTs, YeM naoxa GpyHKLmMs

makePurchase |n3 npumepa Huxe:



JAVASCRIPT

// purchase.js

import { createOrder } from "./order";

async function makePurchase(user, cart, coupon) {

if (!cart.products.length) throw new Error("Cart is empty!");

const order = createOrder(user, cart);

order.discount = coupon === "HAPPY_FRIDAY" ? order.total %* 0.2 : O;

await sendOrder(order);

[naBHasi Npo6ieMa 3Toro Koja B OTCYTCTBUMN rapaHTUiA, YTo B GyHKLIIO nonagaét 8anudHsili

3aKas. PyHkuws | makePurchase |mMeHsem cocTosiHVe o6bekTa KOTOpbIN b1 CO34aH Opyaum

Mogynem. OHa BeAET cebst Tak, ByATO 3HaeT, Kakoe COCTOsIHME AR 0bbekTa - Ba/IAHO, @ Kakoe HeT.

Ho...

rapaHTI/II/I BaNIMQHOCTU fAHHBIX — BHYTPEHHAA 3aa4a KOHKPETHOIO

mMogyns

I'Ipotue roBops, NPUMEHUTL CKNAKY K 3aKa3y MOXeT TOT MOy b, KOTOprI‘/lI 3HaeT, Kak 370 caenatb

npasussHo. B Hawem ciyyae 310 : 3aKa3 Co3/aH B HEM, NO3TOMY U MPUMeHeHMe CKUAKN CTOUT

BbIHECTU Ty/Ja Xe:



JAVASCRIPT

// oxder.js
export function createOrder() {

/%o %/

export function applyDiscount(order, coupon) {
const discount = coupon === "HAPPY_FRIDAY" ? order.total = 0.2 : 0O;

return { ...order, discount %;

// purchase.js

import { createOrder, applyDiscount % from "./oxder";
async function makePurchase(user, cart, coupon) {

if (!cart.products.length) throw new Error("Cart is empty!");

const order = createOrder(user, cart);
const discounted = applyDiscount(order, coupon);

await sendOrder(discounted);

// Tenepb rapaHTuM BaJMJHOCTM AAHHbIX 3aKasa —
// 3To BHyTpeHHas 3ajava moayns 'order’,

// a He OTBETCTBEHHOCTb BbI3bIBAKWEr0o €ro Koga.

K cnosy

Bo MHOMMX A3bIkax Mbl MOXeM 3anpeTuTb MeHATL JaHHble Moc/e CO3aHusA C MOMOLLbIO

VIMMyTaGeI'IbeIX CTPYKTYP. TOI'Aa NPUBECTU NX B HENPaBWU/IbHOE COCTOAHUE CHapPY>Xn He Nony4nTCca.

) . &
B JavaScript Mbl MOXeM fenate 06bekTbl HeM3MeHseMbIMU € MomMoLLpto | Object.freeze | Ho

3a4acTyto 370 oBepxes. O6bIYHO JOCTaTOUYHO 8OCNPUHUMAMS aHHbIE, Kak Hen3MeHsieMble.

Te e Npo61eMbl KacatoTcst ¥ MPOBEPKYM KOP3WHbI Ha NycToTy. U XoTb ¢yHKLWs | makePurchase |AaHHbIX

KOP3WHbI He MeHsieT, OHa BCE eLLé BeAET cebs Tak, ByATO 3HaeT, kakasi KOp3vHa BainAHa AJ1st MOKYMKY, a

Kakas HeT.

MpoBepKy Ha MycToTy Nyyllle OTAaTh MOAYJIIO, KOTOPbIV KOP3VHY CO3/aéT 1 3HaeT, Kakoe COCTOsIHNE ANst Heé

BannaHo:



JAVASCRIPT

// cart.js
export function isEmpty(cart) {

return !cart.products.length;

// purchase.js
import { isEmpty } from "./cart";

import { createOrder, applyDiscount % from "./order";
async function makePurchase(user, cart, coupon) {

if (isEmpty(cart)) throw new Error("Cart is empty!");

const order = createOrder(user, cart);
const discounted = applyDiscount(order, coupon);

await sendOrder(discounted);

B 06HOBNEHHOM koAe PpyHKUWMSA | makePurchase [He MeHAeT COCTOAHUA 3aKasa HanpAMYIo 1 He peLlaer,

Ba/AHa v KOP3KHa. BMecTo 3Toro oHa nonaraeTcsi Ha ny6/1uYHsle APl Apyrvix Mogyneii.

370 He 3Ha4uT, YTO Nnocsie Takoro NsmMeHeHns aBToMaTUYeCckn NCHE3HyT BCe ownékn — B KOHLe KOHLIOB
Jpyrvie MOZY/IN MOTYT CoZiepxaTb OLINGKY 1 camut. Ho Mo KpaliHei Mepe Mbl TOUHO ByAeM 3HaTb, rae

NncKaTb I'IpOGI'IeMy, ec/IN NOSIBUTCS OLUM6BKa C AAHHbIMW 3aKasa nnmn Banm,qaumeﬁ KOP3UHBbI.

Takxe Mbl OrpaHUUVAN PacNpPOCTPaHeHVe U3MEHeHWI Mo KoAoBo 6ase B 6yayLuem. Moka ny6anyHoe API

MOAyI'IeI7I He MeHAEeTCA, USMeHeHUA 1 NpaBKnN 3TUX MOAyﬂeIZ He Bbllz,qu 3a ux npejensbl.

Hy 1 noMmnmo npouyero, Takoi Koz NpoLLe NOKPbITb TeCTaMU 1 NPOBEPSTb Ha COOTBETCTBUE MNPOEKTHBLIM

Tpe6oBaHVsM.

. “Agile Principles, Patterns, and Practices in C#" by Robert C. Martin,
https://www.goodreads.com/quotes/8806618-abstraction-is-the-elimination-of-the-irrelevant-and-the-

amplification

N

. “Code That Fits in Your Head" by Mark Seemann, https://www.goodreads.com/book/show/57345272-code-
that-fits-in-your-head

w

. OueHka emkocTu pabodeli namaTty, Bukuneaus, https://ru.wikipedia.org/wiki/

Pabouas namate#OueHKa emMKocTu paboyeli namsaTu

4. "Thinking, Fast and Slow” by Daniel Kahneman, https://www.goodreads.com/book/show/11468377-thinking-

fast-and-slow
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7. Pa3jeneHune oTBETCTBEHHOCTW, Bukuneaus, https:/ru.wikipedia.org/wiki/PasaeneHve oTBeTCTBEHHOCTU

8. CBA3HOCTb B MpOrpamMmMupoBaHun, Bukuneaus, https://ru.wikipedia.org/wiki/

CBA3HOCTL (MporpammmpoBaxme)

9. Single Responsibility Principle, Principles of OOD,
http://www.butunclebob.com/ArticleS.UncleBob.PrinciplesOfOod

10. MPUHLMN eANHCTBEHHOCTN OTBETCTBEHHOCTH, https://97-things-every-x-should-know.gitbooks.io/97-things-

every-programmer-should-know/content/ru/thing_68/

. IHKancynsiums B nporpammumpoBaHny, Bukuneaus, https://ru.wikipedia.org/wiki/

.| Object.freeze() | MDN,

https://developer.mozilla.org/ru/docs/Web/JavaScript/Reference/Global Objects/Object/freeze

N
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DOYHKUMOHANbHbIN NaNNAanH

Kak Mbl yBMAENU B NpeablayLier rnase, abcTpakLys MOMOraeT 4euTb NPOrpaMMy Ha «ypoBHU
AeTannsaymn», Ha KaXaom ms yposHe|7| Mbl yaenaem BHUMaHe TO/IbKO CaMbIM BaXHbIM AeTanam

06bACHAEMCS NOAXOAALLMMUN TePMUHAMU.

B nonb3oBaTeNbCkux NPUAOKeHNAX OAVH U3 ypoaHeM aGCTpaKU,VIVI onucbiBaeT 6U3HEC—/IOZUKy— npoueccbl
npegMeTHOW 061acTK, KOTOPbIe AeNatoT NPUIOXEHME YHIKaNbHBIM 1 MPUHOCAT NpKbbLIb. ViHaye rosops,

Te 33Ja4n, 3a peLLeHneM KOTopbIx 613HeC obpallaeTcs K paspaboTke.

HANPUMEP

B cnyyae nHTepHeT-MarasvHa 6U3HeC-710rvikovi 6yAeT CO3AaH1e 1 oniaTa 3akasos. /s
TPAHCMOPTHOM KOMMaHWM — NOrMCTUYeCKMe 3a4a4n TUMNa ONTUMU3aLMK MapLIPYTOB 1

3arpy>eHHOCTU NepeBo3ok.

SA3bIK BM3HEC-NOMMKM — 3TO A3bIK NPeAMeTHON 06nacTu. MpoLeccbl B HEM ONMCHIBAKOTCSA Kak
nocneAoBaTeIbHOCTb COBbLITUI 1 UX NOCNeACTBUIA: «Korga nonb3oBaTesb BBOAUT KyNOH Ha CKMAKY,

nNpnNoXeHNe NPOBEPUT BAaNIVAHOCTb KyNMOHA U YMEHbLUUT CYMMY 3aKasax.

Takoi A3bIK «Aanék oT Koga». V13-3a BbICOKOTO YPOBHSA abCTpakLyn NpeAcTaBnTL 61M3HeC-NpoLecchl B koae
MOXET 6bITb C/IOXHO. PYHKLMOHA/BbHBIV NainaaiH, 0 KOTOPOM Mbl MOrOBOPMM B 3TOV rnaBe, noMoraet

onuncbliBaTb 6VI3HeC-I'IpOLLeCCbI MOHsATHee 1 6irxe K peanbHOCTN.

Mpeobpa3oBaHus faHHbIX

Mpouecchl B 6V3HEC-N0rKe — 3TO Npeobpa3oBaHNsA JaHHbIX. [PooXas NpUMep C MHTEPHET-MarasnHoM,

npuMeHeHne CKNAKN K 3aKasy MOXHO Bblpa3nTb B BUAE Nepexoa OT O4HOro COCTOAHNA AaHHbBIX K 4pYromy:



«[lpumMeHeHne KynoHa»:

[CozpaHHbil 3aka3] + [BanuaHbii kynoH] -> [3akas co CKUAKoOWA]

B 60/1bLLINX NPUNOXEHNAX NPeo6pa3oBaHNA MOTYT 6biTb A/IVHHEE, a JaHHbIe B HNX MOTYT MPOXOAUTL Yepes

HECKO/IbKO 3TanoB:

«Mopbop pekoMeHAaunit K KopsuHe»:

[KopauHa c ToBapamu] + [UcTopus nokymok] ->
[KaTeropun ToBapos] + [Beca pekomeHgaumit] ->

[Cnucok pexkomeHpaumii]

B nnoxo opraHn3oBaHHOM Koje 613Hec-NpoLecchl Ha Takue Lienoyky He noxoxu. OHM 3anyTaHsbl,
Heo4YeBNAHbI N HaCcTO HE TOBOPAT Ha A3blke HPEAMETHOVI obnacTu. B ntore BMecTo nocsiejoBaTesisHoro

onuncaHns busHec-npoLecca Mbl Noay4aeM HeUYTO Bpoje:

«Mopfbop peKoMeHZauuit K KOp3uHe»:

[KopsuHa c Tosapamu] + ... + [Marus ® 1 -> [Cnucok pexomeHpaumii]

B XOpOLLO OpraHM30BaHHOM KOZe MpoLecChl BbIrNAAAT JIVHEIHO, a ;aHHbIe B HUX nooyepéaHo NpPoxoaaT
yepes Heckos1bko 3TanoB. KoHeYHoe COCTOsIHME JaHHbIX — 3TO XeaeMblli pesynbTaT Bcero 6msHec-

npouecca.

“Confirm Order” Workflow

placeOrder() confirmDelivery() packOrder() shipOrder()

# Created H Confirmed H Packed F Shipped —

JlaHHbIe NPoxo0sm no yenoydke pasHsix COCMOAHUL, HA 8bIXx00e nosay4aem

senaemslii pesynemam

Takasi opraHu3aums Kosa HasbiBaeTcst yHKYUOHAAbHbIM natinaatiHom. Mpn pedakTopuHre 6U3HEC-T0MUKM

Mbl MOXeM OPpUEHTUPOBATbCA Ha Hero, uTO6bI cAenatb KO NOHATHee 1 oveBugHee.



CoCTOSAHMS flaHHbIX

B “Domain Modeling Made Functional” CKoTT BnalumH pacckasbiBaeT, Kak CpoeKTUpoBaTh NporpaMmy,

o
onnpasacb Ha 6I/I3HeC-I'IpOL[eCCbI W AAHHbIE B HUX. ~ OH npeanaraeTt NpeacTaBiAaATh Warv npoueccos

oTAeNbHbIMU GYHKUMAMU. Mbl MOXEM NCNOoNb30BaTh 3Ty UAEH, Kak OCHOBY /15t pedakTopuHra.

[lna 3TOro B KOAE HaMm NepBbIM e/10M I'IOTpEﬁyETCﬂ BblAE€/NTb COCTOAHNA, Yepe3 KOTOPble NPOXOAAT
JAaHHble. DTN COCTOAHMS MOMOTYT MOHATh, Ha Kakue Luarv MOXHO pasfenunTb 613Hec-npoLecc, KOTopbI Mbl

pedakTopum.

Pa36epém noaxoz Ha npuMepe MHTepHeT-MarasuHa. Jonyctum, GyHkLms coCTaBnseT 06beKT

3aKasa, y4nTbIBas KynoHbl HAa CKUAKY U MPOMO-aKLunu:

JAVASCRIPT

function makeOrder(user, products, coupon) {
if (luser || !products.length) throw new InvalidOrderDataError();
const data = {
createdAt: Date.now(),
products,
total: totalPrice(products),
discount: selectDiscount(data, coupon),

3

if (!selectDiscount(data, coupon)) data.discount = 0;
if (data.total >= 2000 && isPromoParticipant(user)) {
data.products.push(FREE_PRODUCT_OF_THE_DAY);

data.id = generateId();
data.user = user.id;

return data;

PYHKLMA HeboNbLLas, HO AeNaeT AOBONBHO MHOTMO:

* BanMAMpPYeT NoAb30BaTeNs 1 CMMCOK TOBAPOB;
* C0343éT 06bEeKT 3aKasa;
* MpPUMEHSET CKUAKY MO NepesaHHOMY KymoHy;

e 06aBnsieT ToBapbl MO akLyK, eC/IN NOAXOAST YCI0BUS.

C nepBOro B3r4a BbleNTb KaX/bll U3 3TUX MYHKTOB B KoAe GpyHKLUMM TpyAHO. Kog necTpuT geTansamu,
KOTOpble MeLakT yBUAETb OTAe/IbHble LWarn. 3-3a 3TOro CNoXHO npocnegnTb 3@ USMEHEeHNAMU AaHHbIX N

BbIAENNTb GYHKLWM ANS VX MPeo6pa3oBaHWii.



KPOME 3TOro

O6beKT 3aKa3a MeHsIeTCs BHYTPU GYHKLIMM XaoTUYecki. M XoTb pOopMasibHO ero MHKancynsumus He
HapyLLeHa — OH CO3/aH B 3TOI GYHKLMM 1 MEHSIETCS B HEll Xe — eCTb OLLyLLieHe, ByATO

«Ne3eT B YyXYH 30HY OTBETCTBEHHOCTU».

|—|OI'Ip06yeM BbIAENNTL LWarn npouecca N CoOCToOAHUA, Hepe3 KOTOPble NPOXOAAT AaHHbIe!

«[lokasaTb 3aKa3 Ha 3KpaHe»:

«npOBepMTb BXOA4Hble AaHHble»:

[HenpoBepeHHble BxopaHble faHHbie] -> [Monb3oBaTenb] + [Cnucok ToBapos]

- «Co3paTb 3akas»:

[Monb3oBaTenb] + [Cnucok ToBapoB] -> [Co3pmaHHbM 3akas]

«[lpUMEHNTb CKMAKY»:

[3akas] + [KymoH] -> [3akas co ckugkoit]

«MPUMEHNUTL aKUUW»

[3akas] + [MonbsosaTenb] -> [3akas ¢ akuuamu]

Mpw pedakTopuHre GyAem CTPEMUTLCS K TOMY, HUTOBbI KOA GYHKLMN CTaN MOXoX Ha 3ToT

CMMCOK. HayaTb MOXHO C rpynmnupoBaHns KoAa no «kKydkams, Kaxaas 13 KoTopbix 6yAeT oTBeuaTb 3a

OTAeNbHbIV Lar 13 Hero:



JAVASCRIPT

function makeOrder(user, products, coupon) {
// Banupauus:

if (luser || !products.length) throw new InvalidOrderDataErrox();

// Co3paHue 3akasa:
const data = {
createdAt: Date.now(),
products,
total: totalPrice(products),
i
data.id = generateId();

data.user = user.id;

// TNpvMeHeHWe CKUAKWU:
const discount = selectDiscount(data, coupon);

data.discount = discount ?? 0;
// TNpvMeHeHune akuui:

if (data.total >= 2000 && isPromoParticipant(user)) i
data.products.push(FREE_PRODUCT_OF_THE_DAY);

return data;

[pynnMpoBKa LIaros MOMOXET HalTV B KoZAe Npobaembl C abCTpaKLmMel: eCiv Mbl MOXeM NPUAyMaTh ANs
wara oCMbIC1eHHOe M4, BEPOATHO, ero Koj MOXHO BblHeCT B ¢yHKLI|I/IK), B npuMepe BblilLe 3TO UMeHHO
Tak — KOMMEHTapWM C Ha3BaHVSIMI LLIArOB MOJIHOCTHIO OTPaXatoT VX HaMepeHvie. Bbigenm Larv B

oTAeNbHble GYHKLMN:



JAVASCRIPT

// CospaHue obbekTa:
function createOrder(user, products) {
return §
id: generateId(),
createdAt: Date.now(),

user: user.id,

products,

total: totalPrice(products),

// TipUMeHeHue KymnoHa Ha CKUOKY:
function applyCoupon(order, coupon) {
const discount = selectDiscount(order, coupon) ?? 0;

return { ...order, discount };

// TpvMeHeHVe NoAXOASWEN aKLuuu:
function applyPromo(order, user) {

if (!isPromoParticipant(user) || order.total < 2000) return order;

const products = [...order.products, FREE_PRODUCT_OF_THE_DAY];

return { ...order, products };

TOrAga Hadvana 6bl BbIMA4eTh Tak:

JAVASCRIPT

function makeOrder(user, products, coupon) {

if (luser || !products.length) throw new InvalidOrderDataErroxr();
const created = createOrder(user, products);
const withDiscount = applyCoupon(created, coupon);

const order = applyPromo(withDiscount, user);

return order;




Mocne n3meHeHNn Wwarn npouecca okasanncb NMHKancynnpoBaHbl B OTAE/IbHbIX ¢yHKuMHX. EAI/IHCTEeHHaH

3aAava 3Tux GYHKLMIA — N3MeHWTb 06eKT 3aKkasa, COXpaHUB ero BaauAHbIM. DyHKLMA

nepecrana 6eCKOHTp0ﬂbHO MeHATb AaHHble CaMa U\ MW b BbI3bIBaeT Apyrne d)yHKLJ'VIVI. Bcé ato Aenaert

nosiBNeHne HeBaNNAHOro 3akasa MeHee BEPOSATHbIM, a TeCTUPOBaHNe NpeobpasoBaHnii — npoLue.

Kog ¢yHKLI,VII/I Tenepb HaMOMMHAET CMNCOK LWaroB npoLecca, C KOToporo Mbl Ha4HaNn

pedakTopuHr. leTanm Kaxaoro U3 HUX CKpbITbl 38 UMEHEM COOTBETCTBYIOLLEN GYHKUMW, Ha3BaHWe KOTOPO

OnNuCcbIBaeT BeCh Luar LLeANKoM. 3T0 AeNnaeT KOA NpoLLe ANs UTeHWs.

Takxe npwu AOGaB]’IeHI/IVI B Npouecc HOBOro Wwara HamMm Tenepb A40CTaTO4YHO BMNncaTthb ero B npaBuibHoe

mecTo. [lpyrve npeobpa3oBaHust OCTaHYTCS HEM3MEHHbIMU:

JAVASCRIPT

function makeOrder(user, products, coupon, shipDate) {

if (luser || !products.length) throw new InvalidOrderDataErrox();

const created = createOrder(user, products);
const withDiscount = applyCoupon(created, coupon);
const withPromo = applyPromo(withDiscount, user);

const order = addShipment(withPromo, shipDate); // HoBbit war npouecca.

return order;

A Npyt yaneHnm Kakoro-To Lwara — npoLLe HakTh GYHKLMIO, KOTOPYHO HYXXHO y6paThb. Y6paB BbI30B

dYHKLMN, Mbl FapaHTUPOBAHHO YAanNM BeCb KOJ, CBS3aHHbIV C 3TVM LLarom npotecca.

K Cnosy

He Bcerga navinnaiiH 6biBaeT NPOCTO 3aMeTUTb. Mpeobpa3oBaHNa AaHHbIX MOTYT ObiTb
«pasmasaHbi» no KOAOBOI\/] 6a3e. B Taknx cnydanx Moxet 6bITb MOJIE3HO COCTABUTL Ha 6yma>KKe

CXeMy O6LLEHVS HacTel MPUIOXEHVS APYT C APYTroM, YTO6bl 06HAPYXWTb 3aKOHOMEPHOCTU.

HeBblpa3nMOCTb HEMPABUIBHOTO

HekoTopbIM 613Hec-NpoLeccam ANs paboThl HYXHbl JaHHbIE TOBKO B OMPeseN&HHbIX COCTOSHVSIX.
Hanpurmep, Mbl He XOTVIM HauMHaTb OTIPY3Ky 3aKasa, MOKa OH He OMaYeH WK Y HEero He XBaTaeT agpeca

JAOCTaBKW. Takne 3akasbl A1 3TOro npouecca — HeBanuiHbl.

Mbl MOXeM caenaTtb Koa HaAé)KHee, ecnun «3anpeTtumM» nepegadvy HeBannaHblX JaHHbIX. To ecTb ecin
CnpoeKTupyeM Koz Tak, YTo UX nepejada byAeT HEBO3MOXHA UM 3HaUNTE/IbHO CIOXHEe, YeM nepejaya

BannAHbIX AaHHbIX.



HaI'IpI/IMep, B A3bIKax CO CTaTMYeCKoM TVII'IVI3aLlI/IeIZ 3TO MOXHO c4elaTb C NOMOLLbH TUMOB. Mbl MOXeEM
onuncaTb KaxXzoe COCTOAHME AaHHbIX OTAe/IbHbIM TUMOM 1 YKa3aTb, Kakoi TN ANs Kakoro npouecca

BanujeH. Takoli ko dobasum ozpaHu4eHus hpedmemHoli 06aacmu npsamo e cuzHamypy GYHKLUUA 1 MeToA0B.

K Cnosy

MOHATHO, UTO TYT HaZO AenaTtb CKNAKY Ha 0COBEHHOCTU 1 OrpaHn4yeHnst KOHKPEeTHOr o A3blka.
Hanpumep, B TypeScript J06UTLCS «HACTOsILLEN BannAaLmMn B CUrHaType» CIoXHee, 1 OHa 6yaeT
orpaHuYeHa JS-paHTaiMom. Tem He MeHee Aaxe 6e3 Heé Takasi TexHIKa MOMOraeT oTpaxaTb

60bLUe 3HAHWA 13 NPeAMETHON 061aCTU NPAMO B KOAe.

[ina npvmepa nocMoTpum Ha Tvn | CustomerEmail | koTopbIi onucbiBaeT aApec 3N1eKTPOHHON MoYTbI

NoNb30BaTe A HAallero mMarasunHa:

TYPESCRIPT

type CustomerEmail = {
value: EmailAddress;
verified: boolean;

¥

Y Tmna ectb pnar KOTOpbIVi MOKa3blBaeT, BepnduLmpoBaHa v noyta. Mpobnema dnara B Tom,

UTO OH He 06BACHAET, NP KaKUX yc108UsX 6y,qu NMETb 3HaYeHN W3-3a 37010 B TUNE

HEeAOCTaTOYHO 3HaHWI O HI0AHCax BepUPMKaLMM NoYTbI.

HepocTaTok 3Tux 3HAHUN FIpM,CI,éTCFI KaK-TO BOCNOJIHATb, Yallle BCero — B

paHTaliMe C MOMOLLbH YCIOBUIA

[Ans nprvmepa NpeACcTaBUM, YTO B MarasuHe ecTb CCblka Ha BOCCTaHOBEHMe akkayHTa. Mpy knuke oHa
[I0/XHA OTMPaBWTL MO/L30BATENS HA CTPAHWLLY CO CBPOCOM MapoAs, HO TONbKO €C/IN €ro NoyTa

BepUGULMpOBaHa:

TYPESCRIPT

function restoreAccount(email: CustomerEmail): void {
if (email.verified) §
// 0TnpaBuTb nonb3oBaTens Ha cTpaHuuy cbpoca napons.
1 else §

return;




W3-3a Tekyuelt peanusaumm | CustomerEmail | dyHkums 6yAeT NpYHMMaThL AaHHbIE,

KOTOPble B MOJIOBUHE C/lyYaeB /19 Heé HeBaNAHbI.

3T0 MOXeET 6bITb HECTPALLHO, MOKa TWM COAEPXMT TONLKO OAVIH Takol ¢pnar. Ho yem 6onbLue Noao6HbIX
dnaros, Tem 60/bLLE Pa3HbIX COCTOSAHWI B 3TOM TuMe byAeT HaXOAWUTbLCA OAHOBPEMEHHO, TeM BbllLe

BEPOATHOCTb oLMBOK 13-3a nepejayn HeBaNAHbIX JaHHbIX.

OT 3TOro MOXHO nepecTpaxoBaTbCd, eCIV BblAe/INTb Pa3Hble COCTOAHUA AAaHHbBIX B Pa3Hble TUMbI:

TYPESCRIPT
// HeBepuduumpoBaHHble agpeca 6yayT ob603HaueHbl OAHUM TUMOM:
type UnverifiedEmail = {
[*...%/
i
// ...BeputmuMpoBaHHble — ApPYruM:
type VerifiedEmail = {
AT
i
// 06wmit Tun o6o3HauMM Kak BbIGOP MemAy MepBbIM U BTOPbLIM:
type CustomerEmail = UnverifiedEmail | VerifiedEmail;
Torpa Ans pasHbIX MPOLECCOB Mbl MOXEM TpeboBaTh pasHble TUMbl AaHHbIX:
TYPESCRIPT

// Ecnu (yHKUMM BawHO, BepuduUUMpOBaHA MovTa WM HET,

// oHa MOXeT B CUrHaType yKasaTb KOHKPETHbIN TWM:

function restorePassword(email: VerifiedEmail): void {%

function verifyEmail(email: UnverifiedEmail): void {}

// Ecnv dyHKumsa rotoBa paboTaTb C nwb6OM NOYTOW, TO MOXET wMcrmonb3oBaTb obumin Tun —

// Tak cuMrHaTypa cama CKaweT, 4TO BepuhMKauus A8 3TON (YHKUWM He BawHa:

function isValidEmail(email: CustomerEmail): boolean {}

CurHaTypbl GYHKLWIA CTanm ToUHee OnmcbIBaTb NPeAMETHYI0 061aCThb, MOTOMY YTO NepeatoT GoNiblue

3HaHWIA 0 NpeaMeTHO obnacTu. ®yHK|.||/||/|| restorePassword ||/|| verifyEmail |npeaynpexaatot 06

OrpaHNYeHNAX Ha BXOAHble AaHHble. PyHKUmA [ isValidEmail |coobuuaeT, 4To roToBa paboTaTh C Nt060M

nouToN, N BepudMKaLms eli He BaxHa.




OfIHAKO

B cnyuae ¢ TypeScript Tin-anvMacoB, KOHeUHO, MOXET 0Ka3aThbCsi Mano. MoxeT noTpe6oBaThCs

npocneAnTb, YTOObI CO3AaTh HeBepUULMPOBaHHBIV agpec noyTsl ¢ TnoM| VerifiedEmail

6b1710 HeNb3s.

D
MbI MOXeEM 1CNonb30BaTh AN 3TOro0 6peHAVIPOBaHVIe TUNOB ~ WU AOTOBOPUTHLCA CO34aBaTb

CYLLIHOCTV TONIbKO C MOMOLLbIO CreLpanbHbIX Knaccos nam Gabpuk.

OgHako, AN onuncaTenbHbIX Liefel — nepejayn 3HaHWM 0 NpegmeTHoM 061acTV — annacoB MoXeT

6bITb BNONMHE AOCTaTO4HO.

Banunpgaymsa gaHHbIX
PyHKLMOHaNbHBIV NaknaaiH onnpaeTcst Ha IMHelHoe BbiNosHeHWe Koga. LLaru BHyTpu npouecca
BbINO/IHAIOTCA OAVH 3a APYrVM 1 MepesatoT AaHHble Mo Lieroyke Apyr Apyry.

UT06bI 3Ta Aes paboTana, aHHbIE BHYTPY NPOLLECCOB AOMKHbI BbITh MPOBEPEHHLIMK, 6@30NacHLIMU U He
nomaThk nannarid. OAHaKo, Mbl He MOXeM rapaHTVpOBaThk, YTO /l06ble AaHHbIe «M3BHE» ByayT 6e30nacHsbl.

Mo3aToMmy B KoAe Mbl 6yaeM pasAensTb 30Hbl, r4e AaHHbIM J0BepsTe MOXHO, a rAe — HeT.

OCTPOBKW BE3OMNACHOCTU

BusHec-npoLiecc B naeane AoXeH CTaTb TakKUM «OCTPOBKOM», JaHHbIE BHYTPY KOTOPOro

npoBepeHbl 1 6e30MacHbI, @ CHapyXu — HeT.

O O O
B DDD ecTb aHanor Takmx 0CTPOBKOB — 02paHU4eHHsle KoHmekcmel (Bounded Context).© < < Ecnn
CUNIBHO YNPOCTUTb, TO OFPaHNYEHHbI KOHTEKCT — Habop GYHKLMIA, KOTOPble OTHOCATCA K HEKOTOPOUi YacTun

NPUNOXEHNS.

Mo DDD paHHble yA06Hee BCcero BanMANPOBaTh HA 2pAHUYAX KOHTEKCTOB, HaNpuUMep, Ha BXOAe B KOHTEKCT
nepeg Hauyanom paboTbl. B 3TOM ciyyae «BHYTPW» KOHTEKCTa AONONHUTENbHBIE NPOBEPKYM BYAYT He HYXHbI,

NOTOMY YTO AaHHbIE Yxe ByayT NpoBepeHbI.



Bounded Context

—HHHH

Inside the context, the data
is treated as valid and safe.
No need for extra null-checks.

Input Validation: Output Validation:
checks the data structure, checks post-conditions,
looks for unexpected nulls, unsures result correctness,
and ensures data completenss. prevents exposing too much.

Bcs 8anudayusi npoucxodum Ha 2pAHUYAX, d 8HYMPU OaHHbIE CYHUMAoMcs

8a/UOHLIMU U 6e30NacHsIMU

Mbl MOXeM MCMOoNb30BaTh 3TO MPaBWIO B CBOEM KOJe, UTOObI M36aBUTLCS OT INLLHWX NepenpoBepokK BO
Bpemsa paGOTbI‘ I'IpOBeleB AaHHbIE eNHOXAbl B Ha4ane npouecca, Mbl MOXXEM CHNTaTb, YTO OHN

COOTBETCTBYIOT HaLLNM TpeboBaHMWSAM.

Torza, HarprMep, B KOMMOHeHTe Kop3uHbl | CartProducts | BMecTo ad-hoc npoBepok Ha CyllecTBoBaHvie

TOBapOB 1 X CBOICTB BHYTPU peHAepa:

JAVASCRIPT

function CartProducts(§ items %) {
return (
!litems && (
<ul>
{items.map((item) =>
item ? <1i key=fitem.id}>fitem.name ?? "-"1</1i> : null
)}
</ul>

...MblI 6bl OAVH pa3 NPOBEpPUAV AaHHble Ha BXOAe:



JAVASCRIPT

function validateCart(cart) {
if (!exists(cart)) return [];

if (hasInvalidItem(cart)) return [];

return cart;

/!

const validCart = validateCart(serverCart);

...Vl BHYTPU KOMMOHEHTa yXe NCMnonb30Banu 6bl UX 63 NNLLIHKX NPOBEePOK:

JAVASCRIPT

function CartProducts({ items }) {
return (
<ul>
{items.map((item) => (
<1li key={item.id}>{item.name}</1i>
)
</ul>
)i

I'Iponyu.|,eHH blé COCTOAHUA

YacTto Bannjauna Ha BxoJe nomMoraeT Ham 06Hapy)KaTb COCTOAHUA AaHHBIX, O KOTOPbIX Mbl HE NoAyMann

paHee. Hampumep, Koz KoMMnoHeHTa | CartProducts |13 npeablgyliero ¢parmMeHTa cTan CUAbLHO NpoLLe, 1

NO3TOMY BUAETb B HéM HeAO0CTaTKM HaM CTano nerye:

JAVASCRIPT

// OAMH U3 HeQoOCTAaTKOB B TOM,
// 4TO ecnu KopsuHa BanMAHa, HO nycTa,

// KOMMOHEHT OTPEHAEPUT NYyCTOW CMUCOK:

const validEmptyCart = [];
<CartProducts items={validEmptyCart} />;

// B pasmeTke nonyuutca: <ul></ul>




B koze BbllLie COCTOsIHME «TycTOM KOP3UHbI» BaNAHO, HO NpeACTaBAseT cO60 KpalriHNiA ciayyaii.
®YHKLMOHaNbHBbIM NainnaiH u NpeABanuaaums AenatoT Nojo6HbIE COCTOSHMS 3aMeTHee, MOTOMY YTO Te
BbI6VBAOTCS U3 «HOPMa/IbHOr0» BbIMO/IHEHUA KOAaA. A yem 6onee 3aMeTHbI Kpa|7|H|/|e cnyyamn, TeM paHblule

Mbl UX 0B6HaPYX1M 1 o6paboTaem:

JAVASCRIPT

// 4YTobbl nouKcUTb Npobnemy c NyCTbIM CMUCKOM,
// paspenum cocTosHUs «[yCcToN KOP3UHbI»

// n «KopsuHbl C ToBapamMu» Ha pasHble KOMMOHEHTbI:

const EmptyCart = () => <p>The cart is empty</p>;
const CartProducts = (§ items %) => {};

// Torpa npw peHpepe Mbl cMoxeM crnepsBa obpaboTaTb BCce KpalHue cnydau,

// a ywe 3aTeM nepeiiTu Kk paboTe c Happy Path:

function Cart(§ serverCart %) §

const cart = validateCart(serverCart);

if (isEmpty(cart)) return <EmptyCart />;

return <CartProducts items={cart} />;

OQHAKO

Mebi MOMHUM, 4YTO pe¢aKTOpI/IHI' He A0/KeH MEHATb d)yHKLU/IOHaI'IbHOCTb KOoJ4a, NO3TOMY NCNpaB/iaTb
OLUMBKM NyYlille oTAeNbHO. Mogpo6Hee 0 TOM, Kak He CMeLLVBaTb pedakTopuHT ¢ 6ardrkcamu, Ho 1

He 3a6blBaTb O HaleHHbIX NpobaemMax B KOAe, Mbl MOrOBOPUM OAHOM 1 MOCAEAHUX rNaB.

TaKoi «0TceB» KpaliHMX CNy4aeBs, Kak B KOMMOHEHT romMoraeT Ham 06HapYXnTb 1 y4ecTb 6onbLue

noTeHLUManbHbIX CNOXHOCTEN Ha PaHHUX 3Tanax pa3p360TKVI. Bnarogapsi sToMy nporpamma cTaHOBUTCS

HajéxXHee 1 TOYHee onuncbiBaeT NPeAMEeTHYH 06/1acTb.

K Cnosy

Bonee AeTanbHO O TEXHVIKE «OTCeBax» KPAMHMX Cy4aeB 1 MOHATUM paHHero Bo3Bparta (Early Return)

Mbl MOrOBOPUM B rnase 06 YC/IOBUAX N CIOXHOCTU KoJa.

DTO u pecepuanusauus

BanuanpoBsaTtb AaHHble nepej Havanom pa60TbI NoNe3Ho eLLé 1 NOTOMY, YTO OHU MOTYT NOBPEeAUTLCSA Npu

o
cepuannsaunmn nav gecepnanmsagmn. =



Kak npaBuno, HGopmaLms Mexay 4acTaMu cucTeMbl Nepejaérca B Buge 06bekmos nepedaydu 0aHHsIX (Data
. QO O o o
Transfer Object, DTO).©" & 370 Takue «nakeTbl C UHGOPMaLMeli», KOTOpble NYTELIeCTBYIOT OT OAHOV YacTn

NPWNOXEHUS APYroit — HamprMep, OT cepBepa K KVeHTy.

CrpykTtypa 1 popmat DTO HaMmepeHHO NPOCThI: CTPOKM, YMCNa, MacCKBbl 1 06bekThl. Hanpumep, y JSON,

KOTOPbI YacTO NCMONb3YIOT A4S obLeHns MeXay CepBepOM U K/INEHTOM, HET HNKAKNX C/TOXHbIX TUNOB U
CTPYKTYP.

Bo Bpems «nepeBoga» MexXay COXHLIMUA JOMEHHbIMU TUNaMn U HaMepeHHO NPOoCTbIMU DTO UTo-TO MOXeT
NOVITV He TaK, N AaHHbIe MOTYT 0Ka3aTbCsA HeBanAHbIMN. OHM MOTYT CloMaTk paboTy npoLecca, ecau He

NpoBepPUTb NX Mepes NCMoib30BaHNEM.

NOAPOBHEE

Moapo6Hee 0 GyHKLMOHaNLHOM NalinnaiiHe, 6U3Hec-NpoLeccax, orpaHNYeHHbIX KOHTeKCTaX,
. . . )
Banuaumm AaxHeix 1 DDD nucan CkoTT BnawwmH B “Domain Modeling Made Functional”.

OTNnYHas KHUra, O4eHb PeKOMeHzyto.

CeneKTopbl U MAaNMNWHT AaHHbIX
OZAHW 1 Te Xe AaHHble MOTYT 6biTb HYXHbI 415 Pa3INYHbIX 3a4a4. Hanpumep, Ul MoxeT no-pasHomMy

NOKa3bIBaTb HA 3KpaHe CMNMCOK TOBApPOB UM KOP3UHY B 3aBUCUMOCTU OT HAaCTPOeK Noa1b30BaTe .

DyHKLMOHaNbHbIN NaiiniaiH npeanaraet «roTOBUTb» AaHHbIE ANs TaKMX CMTyauuii 3apaHee. Hanpuvep,
3apaHee Bbl6|/|paTb HSO6XOAI/IMbIe q)pal'MeHTbl M3 NCXOAHbIX AaHHbIX, TpaHC¢OpMMpOBaTb o4HM Ha60pb|

JAaHHbIX B Apyrvie Uam jaxe cvBaTb HeCKobKo HabopoB B OAVH.

YNPOLWEHUE

Mo onuncaHuio BbiLLe Bbl MOFIN BCMOMHUTL Kako-TO 13 TEPMUHOB: ManmVHT, MPoeKLus, craiic,
O H L O

JINH3a, OTO6pa>K€HVIe. M

2l pewnn He yaenaTb B 3TOW KHUre BHUMaHWe 1x pasnnyusam, uTO6bI COKpPaTUTb TeKCT U He BBOAUTb

C/IMLLKOM MHOTO HOBbIX MOHSATUIA. BMecTo 3Toro g ganee no TeKkcTy 6yAy NCMoNb30BaTb C10BO

«Bbl6OpKa» Kak 06LLMIA CUHOHWM AN1st BCeX 3TUX TEPMUHOB, TOYHOE 3HaueHne KoToporo byseT

3aBNCETb OT KOHTEKCTa MPUMEHEHMS.

BbI60OPKYM AaHHbBIX MOMOratoT «pacLenmTb» MOAYAN, KOTOPbIE NCMONb3YHOT CXOXME, HO Clerka

oT/MYatoLMecs AaHHble. Hanprmep, NOCMOTPUM Ha KOMMOHEHT | CartProducts | KoTopblit peHaepnT

KOP3VHY TOBapoB:



JAVASCRIPT

function CartProducts({ serverCart 1) {
return (
<ul>
{serverCart.map((item) => (
<li key={item.id}>
{item.product.name}: {item.product.price? x {item.count?
</1i>
Nt
</ul>
)i

Celluac oH NosaraeTcs Ha CTPYKTYPY AaHHbIX KOP3UHbI, KOTOPasi NIPUXOAWT C cepBepa. Ecan cTpykTypa

N3MEHUTCA — I'IpVIAéTCﬂ MEHSATb N KOMMNOHEHT:

JAVASCRIPT

// Ecnu npoayKTbl HAYHYT NPUXOAUTbL OTAENbHO,
// TO UCKaTb KOHKPETHbIN NPOAYKT Npuaércs

// npsMO BO BpeMs peHAepa MyHKTa KOP3WHbI.

function CartProducts(f serverCart, serverProducts 1) {
return (
<ul>
{serverCart.map((item) => §
const product = serverProducts.find(
(product) => item.productId === product.id

) .name;

return (
<1li key={item.id}>
iproduct.name}:{product.pricet x {item.count}
</1i>
)i
i
</ul>

)i

BbI6OPKY AaHHBIX MOTYT MOMOYb HaM «pacLienuTb» OTBET CepBepa v CTPYKTYPY, KOTOPYHO Mbl MCMONb3yeM

N5 peHzepa. OGopMUM Takyto BbIGOPKY, Kak OTAENbHYH GYHKLMIO:



JAVASCRIPT

// OyHkums ‘toClientCart' npespawaeT faHHbie OT cepBepa B CTPYKTYpY,

// KoTopoi 6ynyT NONb30BaTbCSH KOMMOHEHTbI MPUTOKEHUS .

function toClientCart(cart, products) {

return cart.map(({ productId, ...item }) => §
const product = products.find((§ id }) => productId === id);
return { ...item, product %;

B

.../ 6yeM NporoHsTb AaHHble Yepes 3Ty GYHKLMIIO Nepej TeM, Kak PeHAEPUTb UX B KOMMOHEHTE:

JAVASCRIPT
const serverCart = await fetchCart(userId)
const cart = toClientCart(serverCart, serverProducts)
/1
<CartProducts items={cart} />
KoMMoHeHT Toraa 6yseT nonaraTbCst Ha CTPYKTYpPY, KOTOPYHO onpedesnsiemM Ml COMU:
JAVASCRIPT

function CartProducts({ items 1) {
return (
<ul>
{items.map(({ id, count, product %) => (
<1i key=1id}>
{product.name} {product.price}? x fcount}
</1i>
N}
</ul>

)i

3TO 3HaYWT, UTO ecnin oTBeT APl MOMeHseTCs, HaM He NoTpebyeTcst 06HOBNSATL BCE KOMMOHEHTbI, KOTOpble

VICMONb3YIOT 3TW jaHHble. Ham 6y,qu JI0CTaTOYHO 06HOBUTb TO/IbKO BbIGOpKy.



K cnosy

3T0 0CO6EHHO MOe3Ho, ecin cepBep 4YacTo 1omaet OGpaTHle COBMEeCTUMOCTb C K/IMEHTCKUM

e
KOAOM. DTy TEXHUKY MOXHO CUMTaTb YaCTHLIM Cly4aeM natrepHa «Agantep». ©

ELL€ ncnonb3oBath BbIGOPKM YA06HO, ecin B Ul MOTyT 6bITh pasHble NpejCcTaBaeHUs OAHUX U TeX e
JaHHbIX. Hanpumep, kpoMe camoli KOP3WHbI B MarasvHe MOXeT 6bITb CMMCOK BCeX AOCTYMHbIX TOBapOB C

OTMeTKaMu 06 yxe BblbpaHHbIX Nosb30BaTeNeM.

[ns peHjepa Takoro Cnuncka Mbl MOXeM Nepercrosb30BaTh yXe UMeLMecs aHHble, HO C1erka nHade nx

MoAroToBMB:

JAVASCRIPT

// Wcnonb3yeM vMelolmecs CepBepHble AaHHbIE,

// HO HeMHOro no-ApyroMy WX rOTOBWM:

function toClientShowcase(products, cart) {
return products.map((product) => ({
...product,

inCart: cart.some(({ productId }) => productId === product.id),
)

KomnoHeHTy HMYero He HyXHO 3HaTb 06 oTBeTe cepsepa. OH 6yseT paboTaTh C pe3ybTaToM

BbI6OPKU:

JAVASCRIPT

function Showcase({ items }) {
return (
<ul>
{items.map(({ product, inCart %) => {
<1li key={product.id}>
{product.name} <input type="checkbox" checked={inCart} disabled />
</1i>;
Bl
</ul>
)i

Takoli noaxoA rnomoraet YéTye AeNNTb OTBETCTBEHHOCTb MeXAy KOAOM: KOMMOHEHTbl 3aHUMAarTCA TO/IbKO

peHAepoM, BbIGOPKM — NOATOTOBKOW JaHHbIX.



KOMMNOHeHTbI CTAaHOBATCSH MeHee npuvBA3aHHbIMU K OCTa/IbHOMY KOAyY, MOTOMY YTO MojiaratoTca Ha
CTPYKTYpbl, KOTOPbIE Mbl MOJHOCTLIO KOHTPOAMPYeM. Tak HaMm, HanpuMmep, 6yAeT NPoLLEe 3aMeHNTb OANH

KOMMOHEHT ApYruM, ecv notpebyeTcs 06HoBUTL Ul.

TecTpoBaTb U3MEHEeHVs JaHHbIX CTAHOBUTCA MPOLLE, MOTOMY UTO Nto6ast BbiGopka — 3TO 06bl4Has
DYHKLMA, ANa e€ TeCTUPOBAHUA He HYXXHa CNOXHas MHGPACTPYKTypa. MI3MeHeHMe faHHbIX BHYTPU

KOMMOHEHTA, K MpUMepy, NoTpe60oBaso 6bl ero peHAepa Npu TeCTUPOBaHMN.

Y Hac nosiBnisieTcst 6onblue KOHTPONS Haj AaHHbIMW, KOTOPbIE Mbl XOTUM (U1 HE XOTUM) BK/IOUUTL B
pe3ynbTaT BbI6OPKM. Mbl MOXeM OCTaBAATb TOLKO Te MOJS, KOTOPble NCM0/b3yeT KOHKPETHbIV KOMMOHEHT

1 GuNbTPOBaTh BCE OCTa/lbHOE.

MprMeHsTb BEIGOPKK, KaK NpaBuio, yaobHee BCero cpasy nocie sanmgauun. B sTom mecte Mbl yxce
yeepeHel, YTO flaHHble 6e30mnacHbl, HO ewjé Huz20e He N0aG2AeMCS Ha UX CTPYKTYpY. 3TO AaéT BO3MOXHOCTb

pewlaTb, Kak a4anTnpoBaTh AaHHble MO KOHKPETHYHO 3ajau4y.

OBPATUTE BHUMAHUE

[JlaHHble B 3TOM NpumMepe Kak 6bl MPOXOAST Mo Lenouke «HenposepeHHble» — «BanugHble» —

«MoaroToBneHHble» — «OTObPaxEHHbIe B Ul».

DyHKLMOHaNbHBI NainaaiH NoMoraeT pacnucbiBaTh A6y 3a4ady B BUje NOL06HON Lienoyku.
370 0obneryaeT 4eKOMMO3NLMIO U AeNaeT KoA NPOoLLEe, MOTOMY YTO LIeNOYKM MOMOTatoT BbICTPOUTE

YETKYI0 MEeHTaNbHYI MOZe/b MpoLiecca, KOTOPbI Mbl BbipaXKaem B Koje.

. "Domain Modeling Made Functional” by Scott Wlaschin, https://www.goodreads.com/book/show/34921689-

domain-modeling-made-functional

N

“Branding and Type-Tagging" by Kevin B. Greene, https://medium.com/@KevinBGreene/surviving-the-

typescript-ecosystem-branding-and-type-tagging-6cf6e516523d

w

. “Bounded Context in DDD" by Martin Fowler, https://www.martinfowler.com/bliki/BoundedContext.html

IN

. “Domain-Driven Design” by Eric Evans,

https://www.goodreads.com/book/show/179133.Domain Driven Design
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. O6beKT Nnepesaun AaHHbIX, DTO, Bukuneaus, https://ru.wikipedia.org/wiki/DTO

~

. “Data Mapper” by Martin Fowler, https://martinfowler.com/eaaCatalog/dataMapper.html

I

Projection operations, C# Guide, https://docs.microsoft.com/en-us/dotnet/csharp/programming-

©

API Slice Overview, Redux Toolkit Docs, https://redux-toolkit.js.org/rtk-query/api/created-api/overview#api-

slice-overview

10. “Lenses in Functional Programming” by Albert Steckermeier, https://sinusoid.es/misc/lager/lenses.pdf


https://www.goodreads.com/book/show/34921689-domain-modeling-made-functional
https://medium.com/@KevinBGreene/surviving-the-typescript-ecosystem-branding-and-type-tagging-6cf6e516523d
https://www.martinfowler.com/bliki/BoundedContext.html
https://www.goodreads.com/book/show/179133.Domain_Driven_Design
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/DTO
https://martinfowler.com/eaaCatalog/dataMapper.html
https://docs.microsoft.com/en-us/dotnet/csharp/programming-guide/concepts/linq/projection-operations
https://redux-toolkit.js.org/rtk-query/api/created-api/overview#api-slice-overview
https://sinusoid.es/misc/lager/lenses.pdf

11. Adapter Pattern, Refactoring Guru, https:/refactoring.guru/design-patterns/adapter


https://refactoring.guru/design-patterns/adapter

YcnoBus 1 CNOXHOCTb KOf1a

B npeAblayLieii rnaBe Mbl FOBOPUAN O NOAb3e GPYHKLMOHANBHOrO NalinnariHa 1 IMHeMHOro BblNMOAHEHNS

Koaa. OAHaKO, B peasibHbIX MPUNOXEHNAX HE BCerga o4eBnAHO, Kak MPUBECTW KOJ K TakoMy BUAY.

Jloruka cnoxXHbIX MPUNOXKEHWIA HacTo 3anyTaHa 1 COAEPXXUT MHOTO YCNIOBWIA. YCN0BYS AeNatoT KOZ,
NoNe3HbLIM: OHM ONMCHIBAOT NOBeJeHNe NPOrpamMMbl B PasHbIX CUTyaLVMaX. HO OHU ke AenatoT KOj

CNoxXHee.

B 370/ rnaBe Mbl MOrOBOPVM O TOM, KaK pacryTbiBaTb C/IOXHbIE YC/I0BUS, 3a4eM «BbINPSMAATE» KOA U Kakune

naTTepHbl MOrYT B 3TOM MOMOUYb.

LlMKﬂOMaTVI‘-IeCKaFI N KOTHUTUBHAA CNOXHOCTb

YT06bl MOHSATL, Kak UMEHHO YC/I0BUSt eNatoT KOJ CI0XHee, crepBa Nonpobyem onpeAenuTb, YTo Takoe

«CNOXHOCTb» B NpuHUumMne.

OfHa 13 3BPUCTMK B NMOWCKE CI0XHOI0 KoAa — 06paTuTh BHYMaHWe Ha ero BAOXEeHHOCTb. YeM OHa BbiLLe,
TeM KOJ C/I0XHee. |—J1y60K0 BJIOXKEHHBIN KOZ Aaxe He Tpe6yeT BYMTbIBATbCS B HEMO, YTO6bI OLEHNUTL ero

CNOXHOCTb. Mbl MOXEM MOHATL YMO Hac XAET, efBa B3r/sHYB Ha pparMeHT:



function doSomething() {
__while (...) {
___Jif (.. 4

[MycToe NPOCTPaAHCTBO C JIeBOV CTOPOHbI TEKCTA MOKa3bIBaeT, CKONbKO MHGOPMALIMM COAEPXKUT STOT
¢dparmeHT. Yem 60s1bLLIE MPOCTPAHCTBO, TeM 60/bLUe AeTanell NPUAETCS AepXaTb B ros0Be, TeM CIoKHee

KOA,.

K cnosy

B kHure “Your Code as a Crime Scene” Azam TOpPHXWA Ha3blBaeT Takoe MPOCTPaHCTBO

o
«OTpULATENIbHBIMY», =

anI YTEHNN KOJa Mbl CTPOVIM B r0210BE MOAE/b €ro pa6OTbI. Ear] MOZAe/lb OMUCBIBAET, YTO MPONCXOAUT C

AAHHBIMU N B KAKOM NOPsiAKe BbINOJHAKTCA NHCTPYKLUNN.

Kaxgaoe ycnosvie 1 UMK A06aBAAIOT B MEHTaNbHYO MOAE/b HOBbIV CMOCO6 «MPOMTV» OT Havana Ao KoHLa.
YeM 6onblue pasHbIX «nyTei», TeM CNoXHee HaM 04HOBPEMEHHO AepXaTb UX B rosiose. Konmuectso

«nyTeli», MO KOTOPLIM MOXHO NPOWTY OT Hauana GpyHKLMM A0 €€ KOHLa, Ha3biBaeTCSH YUKAOMAMUYecKoli

cnoxcHocmeto (Cyclomatic Complexity) @ byHKUMN.

o o »
Mbl MOXeM BU3yanun3npoBaTh KONMYECTBO «MyTeli», eC NPeACTaBuM GpyHKLUMIO B Buge rpada. & &

Kaxzoe HOBOE yC/I0BUE AW LMK A0BABSIET HOBYHO «BETKY», UTO AenaeT rpad v GyHKLMIO CloXHee.



function selectDiscount(order, coupon) { (€5

let count;|*
l

if (order.total >= 1000) {|“
if (coupon === HAPPY_FRIDAY) {|” @P—RE
discount = order.total * 0.2;

3
else {
discount = 200;] 3G — 5
3
} else { l
discount = 0;|”
3
return discount; l R1 .
3 @ R3

Tpag pyHKyuU cO C0HHOCMBIO 3. Mbl MOXCEM NOCYUMAMb CIOHHOCMb KaK

Pa3HUYY Mexcdy y31aMu u pé6pamu 2paga, AU6O KaK KOUYECMB0 Pe2UuoHO8 Ha HEM

Yem 6onbLUe «BETOK» U CI0XHee rpad, Tem TpyaHee Ham paboTaTb C GyHKLMEN.

K cnosy

BbIMOJIHEHUSA».

MOHMMaTb.

Kak CUHOHUM A1t 06enx XapakTepucTuk.

Kpome umknomaTmyeckoli CIoXHOCTY cyLLecTByeT eLé koeHumueHas (Cognitive Complexity). &

PasHuLa Mexay HUMW B TOM, YMo OHW CUMTaIOT. LinkiomaTnyeckasa y4nTbIBaeT KOMUYECTBO

«pa3sHbIX MyTel BbINONHEHUS» GYHKLMMN, KOTHUTUBHAs — KOIMYECTBO «MpepbiBaHWiA IMHENHOro

W3-3a aToro FOBOPAT, UTO LUMKAOMaTNHeCKas CIOXKHOCTb MOKa3bliBaeT, HACKO/IbKO TAXeNo ¢yHKL{I/II'O

TecTMpoBaThb (CKONbKO BETOK HAaA0 MOKPbITb B TECTaX), @ KOTHUTUBHAA — HACKONbKO TSXeso eé

Mbl He ByZieM 3a0CTPATb BHUMaHWE Ha X OTANYMSAX, MOTOMY YTO /19 MPUMEPOB 1 TeXHWK 13 3TOW

KHWTU OHW He ByayT CyllecTBeHHbI. [lanee no TekcTy Mbl 6yemM MCNoNb30BaTh TEPMUH «CIOXHOCTbY,

BaxHasi 0c06eHHOCTb NMOA06HbIX XapaKTepuUCTUK B TOM, YTO VX MOXHO U3Mepums. Insi n3mepsieMbix

XapaKTepUCTVK Mbl MOXeM NoAobpaThb UMUMGI, @ X NPOBEPKY — aBTOMaTM31poBaTb. Hanpumep, Mbl

MoxeM HacTpouTb IDE n anHTep, UTO6bI OHW MOACKA3bIBaAN, KOTAa CIOXKHOCTb KOAa npesbllaeT

BblOPaHHbIV NUMUAT:

function addSymbol(state: KeyboardState, value: string):
KeyboardState

Function 'addSymbol' has a complexity of 12. Maximum allowed is

10.

View Problem  Quick Fix... (35.)

function addSymbol(state: KeyboardState, value: string): KeyboardState

JluHmep py2aemcs Ha Kod € YUKAOMAMUYeCKol CI0XHOCMEbH, npesbiluaroujels

aumum



KOHerTHOe YMCNO 3aBUCUT OT XapakTePUCTUKUN, MPOEKTa, A3blka N KOMaHAbl. ,q}'lﬂ LU/IKI'IOMaTVIHeCKOI‘/‘I

cnoxHocT Mapk CumaHH B “Code That Fits in Your Head” npeanaraeT ncnonb3osath 4ncio 7. Bukuneaus
2,
npeAnaraeT OpveHTUPOBaThLCS Ha uncno 10.< < 4 B cBOMX NpoekTax 06bI4HO UCMOoNb3Yto uncio 10,

NOTOMY YTO OHO «KPYra10€», HO 3TO He NPUHLUMNWAIbHO.

[lnocKoe ny4llue BIOXEHHOr0

OTpuuaTenbHoe NPOCTPaHCTBO U 60/1bLUAst BOXEHHOCTb — CIeACTBME CI0XHOCTUN KoAa. YTobbl caenaTb

KOZJ, npoLue, Mbl Npn ped)aKTOpVIHI'e MOXeM MpUAePXnBaTbCA 3BPUCTUKN

Coenatb ycnosua NAOCKNUMMN. .. Anotom nogymaTb, Kak eu.l,é ynpocTuTb

Koq,

Mnockune ycnoBust «BbIMPAMASIOT» UCMOAHEHWe koga. OHM 136aBASAOT HaC OT HEO6XOAMMOCTYN
OAHOBPEMEHHO YYNTbIBaTb MHO20 PA3HbLIX 8pUAHMO8 pa6OTbI ¢yHKLU/II/I ” nomMorarwT yBnjeTb
3aKOHOMEepHOCTM B KoJe, KOTOpble MOTyT YNPOCTUTbL ero eLé cunbHee. Yem nolle KoA, Tem npoLye

YBUAETL O6LLYH KAPTUHY 1 CyTb PaboTbl GYHKLMN UAN MOAYNS.

K Cnosy

o
Hawww uenun cosnagatoT ¢ 04HUM 13 MPUHUMMNOB A3eHa Python: «lnockoe nyylue BNOXEHHOro». &

Ha Mol B3rnsag, 3To noATBepXAaeT, YTO Mbl Ha MPaBUALHOM MyTU.

PaHHWUI BO3BpaT

Hanbonee npocTas 1 yacTas TexHKKa, KOTOPYo Mbl MOXEM MPUMEHWTb ANS «YMN/IOWEHNs» KOAa, — 3TO
paHHuii Bo3epaT. OH MOMOraeT «OTCeATb» HeHYXHble YyCN0BUA B Hayane GpyHKLMN 1 6oNbLue He AepXaTb UX

B rosose.

[Ans npriMepa NoCMOTPUM Ha ¢pyHKUMIo | usersController | koTOpas CO34aéT HOBOrO MOJb30BaTENsA MO

nepejaHHOMy UMeHU 1 agpecy NoYTbl. YCNOBKS B 3TON GyHKLMM 3aCTaBASIOT AepXaTb B ro10Be 8ce c8ou

8emku A0 CaMOro KOHLa, NMOTOMY YTO None3Hble [eNCTBUSI HAXOAATCSA B KaXAOMN 13 HUX:



JAVASCRIPT

function usersController(req, res) {
if (req.body) {
const { name, email % = req.body;
if (name && email) {
const user = createUser({ name, email });
if (user) {
res.json(§ user %);
t else {
res.status(500);
¥
1 else {
res.status(400).json({ error: "Name and email required" });
3t
% else {

res.status(400).json(§ error: "Invalid request payload." %);

MOXHO 3aMeTUTb, OZHaKO, YTO KO BHYTpY 6/10K0B | else | o6pabaTbiBaeT «kpaiiHue Ciyyan» — pasHble
OLWNGKM 1 HEBaNNAHbIE AaHHbIE. Mbl MOXEM YNPOCTUTL GYHKLVIIO, «BbIBEPHYB» YC/IOBME 1 CepBa

o6paboTaB 1X, OCTaBMB Ha KOHeL, 1Lk paboTy ¢ “happy path”:

JAVASCRIPT

function usersController(req, res) {
if (!req.body) {

return res.status(400).json({ error: "Invalid request payload." });

const { name, email } = req.body;
if (!name || !email) §

return res.status(400).json({ error: "Name and email required" %);

const user = createUser({ name, email });

if (luser) return res.status(500);

res.json({ user });

O6LLee KOMYECTBO MHGOPMALIM U CUTYaLIA, KOTopble GyHKLMS 06pabaTbiBaeT, He U3MeHUIOCk. Ho Mbl

YMEHbLUNAN KONNYECTBO BETOK, 338 KOTOPLIMU HAO0 C1e0UMb 00HOBPEMEHHO.



Ml Mo ouepeAmn NpoBepsieM KpaviHve ciyyan 1 3agepwaem paboTy GyHKLMN, €CIN HATKHYANCh Ha OANH 13
HWX. Ecn dyHKLMS MpogomkaeT paboTy, 3HaUMT STUX CUTYaLMiA He Cyurnock. Tak Mbl ByATO «OTCeMBaeM»

YCNI0BUSi MO OAHOMY 3a pas, MO3TOMY NpPOBEPeHHbIe BETKM He OTHUMAIOT BHUMaHVe 1 pabouyto namsiTh.

Before: res.json({user})
if (user)
if (name && email) res.status(500)
if (req.body) res.status(400) N
7
res.status(400)
AN
7
Means the same
After: but seems easier.
AN
7
res.json({user})
if (!req.body) if (!name || ! email) if (luser)
res.status(400) res.status(400) res.status(500)

Ycnosue cmaHosumcs npouje 80CNPUHUMAMb, NOMOMY YMO HAM HE HYXHO

depxcame e namamu MHoz2o demaneli

0AHAKO

PaHHWI1 BO3BpaT MOXET He NOAOTY AN1St «3aLLMTHOro» MPOrpaMMUPOBaAHUSA: KOT4a Mbl HAMEPEHHO

1 NoAPOGHO ONMCbIBAEM Kax/yto BETKY YCIOBUS.

B MOé&M onbITe NPOeKTOoB, rae TPe60BanoCh 3alyTHOE NPOrpaMMMPOBaHIie, 6bi10 He OYeHb MHOTO.
10 yMONYaHWIO 5 UCMONL3YH PaHHWI BO3BPAT, a K 3aLUTHOMY NPOrpaMMMPOBaHIIIO Nepexoxy B

NCKIIYNTENBHBIX CyYasnX.

PeHpiep KOMMOHEHTOB
PaHHWi1 BO3BpAT MOXeT 6bITb MO/IE3eH AN YPOLLEHNs peHzepa React-koMnoHeHTOB. Hanpuimep, kog

KOMMNOHEeHTa 13-3a B3aVIMO3aBUCUMbIX yCI'IOBVI17I npoYecTb C/I0XHO!:




JAVASCRIPT

function Cover({ error, isLoading, data }) {
if (lerror && !islLoading) {
const image = data.image ?? DEFAULT_COVER_IMAGE;
return <Picture src={image} />;
1 else if (isLoading) {
return <Loader />;
% else {

return <Error message={ferrori />;

Mbl MOXeM YynpocTUTh ero, «BblBEpPHYB» YC/10B/E 1 cnepBa 06pa60TaB COCTOAHUA 3arpyskn 1 OLINGKM:

JAVASCRIPT

function Cover({ error, islLoading, data }) {
if (isLoading) return <Loader />;

if (error) return <Error message={error} />;

const image = data.image ?? DEFAULT_COVER_IMAGE;

return <Picture src={image} />;

MbI NTOMHWM, UYTO KOAUYECME0 8eMOK B YCNOBUU NOC/E MPYMEHEHUs paHHero Bo3BpaTa 0CTaéTcs TakuM Xe.
3TO 3HAYWT, UTO CNIOXKHOCTb KOZAA MOXET BCE eLLé 0CTaBaTbCA BbICOKOW. HaM CTOUT NOCMOTPeTb Ha METPUKHM

W y3HaTb, CTan Jin KOZ npotLue.

Ecnv cnoxHOCTb GyHKLMM BCE eLLg BLICOKas, TO CTOWT MPOBEPUTL, HET N B Heli Npobniem ¢ abeTpakuuel

VAN pasjesieHeM OTBeTCTBEHHOCTN. BeposTHO, Mbl 3aMeTUM, UTO GYHKLMIO MOXHO Pa3buTb Ha HECKONBbKO:



JAVASCRIPT

// Hanpumep, Mbl MOXEM pasfennTb «peHAep KapTUHKU»

// W «peweHne, KaKOW KOMMOHEHT MOKa3biBaTb».

/1

// Dna atoro BbiHecem peHgep kapTuHku B CoverPicture'
// v 6ynem ucnonbsoBaTb €ro, KOrpa AaHHbe 3arpysunucb,

// a ownboK TOYHO HeT.

function CoverPicture(image) {
const source = image ?? DEFAULT_COVER_IMAGE;

return <Picture src={source} />;

// PeweHne 0 TOM, KaKOW KOMMOHEHT nokasaThb,
// ocTaHeTcs B KoMnoHeHTe 'Cover'.

// OH byneT onpepensiTb, 4YTO MOKasbiBaTb:

// - ‘Loader";

// - ‘Error';

// - wnn ‘CoverPicture'.

function Cover({ error, islLoading, data }) {
if (isLoading) return <Loader />;
if (error) return <Error message=ferror} />;

return <CoverPicture image={data.image} />;

Mocne NoAo6Horo pedpakTopriHra HaM CTOUT 06PaTUTh BHUMaHVeE Ha UMeHa N3MEeHEHHBIX GYHKLWIA 1
KOMMOHEHTOB. CTapoe MMS MOXET 0Ka3aTbCA HETOYHbLIM NOC/e TOro, Kak Mbl YETYe pasgennnv

OTBETCTBEHHOCTb MeXJy CyLHOCTAMW. B Mprmepe Bbile HaM CTOUT NoJymaThb, HaCKOIbKO aekBaTHO

mmeHa| Cover |v|| CoverPicture |oTpaxaloT CyTb 3TUX KOMMOHEHTOB.

K Cnosy

o o~
B uenom, gna pa6OTb| c Ul 6onbLue NoaXoAAT KOHeYHble aBToMaThl, & yem paHHWiA Bo3BpaT. Ho
eC/In B HallleM NpoeKTe UX HeT, @ BHeAPUTb VX MO Kak1M-1M60 NpUYMHaM Heflb3si, TO PaHHWI

BO3BpPAaT MOXET CUJIbHO YNMPOCTUTL KOA,.

peiHo paHHWIA BO3BPAT B peHAepe NoXoX Ha BaNnAaLmio JaHHbIX nepes Hadanom 6usHec-npotecca.

MpocTo 34eCh BMECTO HeBaNUAHbIX AaHHbLIX Mbl OTCEMBAEM «HEeMpaBuibHble» cocToAHNA Ul



MepemeHHble, NpeauKaTbl U bynesa anrebpa

He kaxzo0e ycioBue NoayunTcs «BblBepHyTb». ECIM BETKM YCNOBUS TECHO NepenieTeHbl, Mbl MOXeM He
HaliTL, OTKyAa HayaTb ero pacnyTbiBaTb. YTO6bI YNPOCTUTL Takue YCIOBUS, B HAX HAZ0 HalTu

3aKOHOMEPHOCTU 1 NaTTEPHbI.

nepEbIM Ae/IOM HaM CTOUT BbIHECTU NOBTOPAIOLLMECA YacTn yCﬂOBI/IVI B nepemMeHHble. HaseaHwus
nepemMeHHbIX MoOMOoryT aGCTpaI’VIpOBaTb AeTanu N cocpeAoToUNTLCSA Ha CMbIC/e YCI0BUSA. 3TO MOMOXeT

YyBUAETb, MOXHO 1N YNPOCTUTb YC/10BME C MOMOLLbHO 1I0TNYeckKuxX npasul.

3akoHbl ae MopraHa

3akoHel de MopzaHa — 3TO Habop NpaBwA, CBA3bLIBAOLLMX Napbl NOMMYECKNX OnepaLmnii Yepes

&
oTpuuaHme. © OHU NOMOratoT «pa3BopPaUMBaTb» CKOBKM B YCI0BUSX:

!'(A & B) === !A || !B;
'(A || B) === !A && !B;

Mbl MOXeM 1CNo/b30BaTh 3akoHbI A& MopraHa, UTo caenaTb YCoBUe MeHee LyMHbIM. Hanprimep, B

YC/IOBUN HMXE CINLWKOM MHOTIO JeTanei, «3a 6yKBaMVI» C/IOXHO YBNAETb €ro CMbIC/:

JAVASCRIPT

if (user.score >= 50) {

if (user.armor < 50 || user.resistance i
3

t else if (user.score < 50) {
if (user.resistance === 1 && user.armor >= 50) {

¥

B kauecTBe NepBOro Liara Mbl MOXeM BbIHECTV NMOBTOPSIOLLMECS YaCTW BblpaXeHW B MepeMeHHble:

JAVASCRIPT

const hasHighScore = user.score >= 50;
const hasHeavyArmor = user.armor >= 50;

const hasResistance = user.resistance === 1;

...Torja ycnosue npeBpaTUTCS B COYETAHNSA 3TUX MEPEMEHHBIX:



JAVASCRIPT

if

if (!hasHeavyArmor || !hasResistance) {

t else if (!hasHighScore) {

if (hasResistance && hasHeavyArmor) §

(hasHighScore) {

B TakoMm yc/10B1M ropaszo npoLLe 3aMeTuTb NaTTepHbl BHYTPY 6710K0B

1 yNpoCcTnTb MX. B acTHoCTH,

Mbl MOXeM MPUMeHWTb NepBbIli 3aKoH Ae MopraHa, 4TO6bI ynpoCTUTb COYeTaHNA NepeMeHHbIX

hasHeavyAImor|m| hasResistance

JAVASCRIPT

/!

/!
/!
/1
/]
/!
//
/!
//
/!
/!
/!

/1
if

}

const hasAdvantage = hasHeavyArmor && hasResistance;

t else if (!hasHighScore && hasAdvantage) {

BblHeceM 2-e BNOXEHHOE YC/NOBME B MEpeMeHHyH:

3amMeTuM, 4TO MO NepBOMy 3aKoHy Ae MopraHa

1-e BrIOMEeHHOe ycnosue npespaTuTcs B  !hasAdvantage':
A || !B === !(A & B)

A -> hasHeavyArmor

B -> hasResistance

'hasHeavyArmor || !hasResistance
=== | (hasHeavyArmor && hasResistance)

=== !hasAdvantage

TOI'[J,E{ BCé ycnosue CTaHeT BbIrNAneTb TaK:

(hasHighScore && !hasAdvantage) {

Mpepukatbl

He BCe yc10BUA MOXHO BbIHECTW B MepeMeHHyo. Hanprmep, 370 caenatb C1oXHee, ec/iv yCIoBre caMo

3aBUNCUT OT APYrnX MNepemMeHHbIX NI N3MeHALWMNXCA AaHHbIX.

[ins Takux cayyaes Mbl MOXEM UCMONBL30BaTb npeaummb/ — OYHKLMN, KOTOpble MPUHMMAOT

NPOV3BO/IbHOE KOINYECTBO apryMeHTOB 1 Bosapal.u,aror| true |vu1|/|| false | G)yHKLu/m| isAdult ||/|3

dparmeHTa HUxe — Nprimep npeaunkara:



JAVASCRIPT

const isAdult = (user) => user.age >= 21;

isAdult({ age: 25 %); // true
isAdult(§ age: 15 t); // false

B npeavikaTax MOXHO XpaHWTb «CXeMy» yC0BUst. TO eCTb ONVcaTb MPUHLMM, MO KOTOPOMY Mbl 6yaem

NPOBOAUTL CPABHEHMNE Pa3HbIX 3HaYeHUT

JAVASCRIPT

// Ycnoewe B npuMepe HWixe CPaBHWUBAET pasHble MepemMeHHble
// C OAMHAKOBbIM 3TANOHHLIM 3HauyeHuem — 21:

if (userl.age >= 21) {

t else if (user2.age < 21) {

¥

// Mbl MOXEM BbIHECTU «CXeMy» 3TOro cpasBHeHus B npegukaT ' isAdult’
// ¥ W“Cnonb30BaTb €ro C PasHbIMU MEPEMEeHHbIMU :

if (isAdult(userl)) {

t else if (!isAdult(user2)) {

3

Ha3aHwus NpeanKaToB ONNCbIBAOT CMbIC/T MPOBEPKW, KOTOPYH MPOBOAUT yCioBKE. 370 NomMoraeT YMHUTb
«npoTekatoLme» abCTpakuumn 1 jenatb Koj MeHee LLyMHbIM. Hanpumep, Bo ¢pparmMeHTe Hke C10XKHO

X0y MOHATb, YUTO NPOBEPSET yCNOBUE

JAVASCRIPT

if (user.account < totalPrice(cart.products) - cart.discount) {

throw new Error("Not enough money.");

Ecv Mbl BbIHECEM CpaBHeHMe B npeavikaT | hasEnoughMoney | To No Ha3BaHW0 GpyHKUUM Ham 6yaeT

npoLLe NOHATb ero CMbIC/:



JAVASCRIPT

function hasEnoughMoney(user, cart) 1

return user.account >= totalPrice(cart.products) - cart.discount;

if (!hasEnoughMoney(user, cart)) {

throw new Error("Not enough money.");

Kpome 3T0Oro npeamkatbl, Kak U MepemeHHble, MOMOratoT 3aMeyaTb 3aKOHOMEPHOCTU B CIOXKHbIX YC/I0BUAX

1 yNpoLLaTh VX C MOMOLLbIO By/1eBOVi IOTVIKM.

MPUMUTUBHBIN NAaTTEPH-MATYUHT

OT,qeﬂbHO npwu pe¢aKTOpVIHI'e HaM CcTounT O6paLLtaTb BHUMaHVe Ha MHOXXeCTBEHHbIE MOBTOPEHNA

. Ecnu Takme ycnoBus 3aHMMAaOTCSH BbIGOPOM Kakoro-To 3HaYeHus, X MOXHO 3aMeHUTb 6osee

AEeKNapaTnBHbIMN N 6e3onacHbIMU crocobamu.

Hanpumep, nocMoTpum Ha yHKUMo | showErrorMessage |, koTopasi conocTaBasieT TUM oWnbKn

BanAaLMM 1 cOobLLEeHMEe ANst Heé:

TYPESCRIPT

type ValidationMessage = string;

type ValidationError = "MissingEmail" | "MissingPassword" | "TooShortPassword";

function showErrorMessage(errorType: ValidationError): ValidationMessage {

i,
'

let message =

if (errorType === "MissingEmail") {
message = "Email is required.";
1 else if (errorType === "MissingPassword") {

message = "Password is required.";

return message;

Mo 3agymke GYHKLMS JOMKHA MPOBEPUTL BCe BO3MOXHbIe BapuaHThl | ValidationError |v BeiGpaTh

TooShortPassword |, a komnunsTop

coobLeHme. B pyHKLMM, OAHAKO, MPONYLLEeH BapuaHT OLINGKN Ans



. . o
TypeScript 3Toro He 3ameTu. bes cnewyanbHbIX MpoBepok (Exhaustiveness Check © ) BO MHOXECTBEHHbIX

ycnoBusX /1Ierko NponycTuTb BapmaHT U He 3aMeTUTb 3TOro.

MHoOXeCTBeHHbIe YCIOBUS MOXHO 3aMeHUTb Ha 6onee feknapaTuBHble KOHCTPYKLWW. Hanpumep, Mbl
MOXeM cobpaTk Bce CO06LLeHNs 06 ownbKax B C0Baphb, rAe kaYvamu 6yayT TUMbl OLWNEOK, @ 3HaYeHNAMM
— coobLeHs. BbI6oOp OLWNGKM MO TakoMy C/I0BapIo MOXET 0Ka3aTbCa HajéXHee, MOTOMY YTO KOMMUASTOP

6yAeT CNIeANTb 33 OTCYTCTBYIOLLVIMM KNtOHaMU:

TYPESCRIPT

function showErrorMessage(errorType: ValidationError): ValidationMessage {
// B Tune nepemeHHoW ‘messages’ SABHO YyKaweM,
// 4TO B HeW [OMKHbI BbiTb NepeyvncrieHbl BCe BO3MOMHble OWMOKU:
const messages: Record<ValidationError, ValidationMessage> = {
MissingEmail: "Email is required.",

MissingPassword: "Password is required.",

// Ecnu kakoro-To knw4ya b6ygeT He xBaTaTb, KOMOMASTOP 06 3TOM CKameT:
// “Property 'TooShortPassword' is missing in type...”

¥

return messages[errorTypel];

~ y
VaeiHo 3To noxoxe Ha naTTepH-MaTumnHr. ©° Mbl conocTasnsiem Kto4YaMun o6bekTa

1 BbI6VPaeM No HeMY NOAXOAsLLee 3HaYEeHNe.

TaKoli BbIGOP 4eM-TO MOXOX Ha paboTy TO/IbKO MPOBEPKa TUMOB B 3TOM C/ly4ae He TpebyeT

JONONHUTENBHBIX AeAcTBUIA (Hanpumep, Exhaustiveness Check). B TypeScript 310, noxanyi, camblii
LeLéBblii cnocob MMUTMPOBATL TUMNOBGE30MACHbIV «MaTTePH-MATUUHI» 6€3 NCMONb30BaHNS CTOPOHHUX

6ubnnotek.

K cnosy

Crount OTMETUTb, YTO 3Ta TEXHWKA 6onblue noAXoAuT ANnA NPOCTbIX COMOCTaBNEHWNIA 1 BbIrNAANT He

o s
TaK KPacuBO, Kak HaCcToAWNMN NaTTepH-MaTyHr B ¢yHKLI|I/IOHa}'IbeIX A3bIKaXx. =

- ~
HaTuBHbIM CMHTaKCUC AN1st NaTTEePH-MaTYMHra B JS noka HaxoauTcs B Stage 1. [ins 6onee

CNOXHbIX CONOCTaBAEHNI MOXHO MCMO/Ib30BaTb CTOPOHHMNE 6mbnnoTekn TNa

oD O

& &

B kogze Ha JavaScript no4o6HOWM NPoBEPKM TUMOB HET, HO AekNapaTUBHOCTb MOAXOAA AeNaeT U Ppy4HOW
nounck oLnBoK npotue. Yem 6o/1ee SBHO Mbl CONOCTaBASIEM K/IHOY U 3HAUeHWe, TeM NPOLLe 3aMeTUTb

HecooTBeTCTBUSA.



NOAPOBHEE

O feknapaTVBHOCTY Mbl leTalbHO NMOroBOpPUM B OAHOW 13 cnefyroLwnx rnas.

Ctpaterus

MHoOXecTBeHHble ycnoswus MoryT Bbl6|/|paTb He MpoCTO 3HayeHwue, a JanbHelllee NoBejeHe

nporpammbl. ECnm ycnosue BelbrpaeT noBeAeHVEe Cpesn OAHOTUMHBIX BAPMAHTOB, 3TO MOXET roBOPUTL O

&
CMeLLeHNN OTBETCTBEHHOCTU AN HeAO0CTaTOYHOM nonumopdursme.

OAVH 13 BapyaHTOB PeLLEeHWst 3ToV NPo6aeMbl MOX0X Ha TEXHVKM pedakTopUHra U3 npesblayLiero

pasgena.

[Ans npriMepa NOCMOTPUM Ha GyHKLMIO OHa MokasblBaeT Mo/b30BaTeNto COobLLeHNe

O/IHVIM 113 TPEX BO3MOXHbIX CNOCO60B. BbIGOP KOHKPETHOrO Crocoba 3aBUCKT OT YCII0BUIA BHYTPW 3TOM

dyHKLMN:

TYPESCRIPT

function notifyUser(message) {

if (method

methods.popup) {
const popup = document.querySelector(".popup");
popup.innerText = message;

popup.style.display = "block";

]

else if (method = methods.remote) §

notificationService.setup(TOKEN);

notificationService.sendMessage(message);

o]

else if (method === methods.hidden) {

console.log(message);

I’lpo6nema q)yHKLI,VIVI B TOM, UTO OHa CMeLUVBaeT pa3Hble 3aAauun. OHa 3aH1MaeTcs u 65/50p0M crnocoba
OTNpaBKW COOB6LLEEHWS, U camoli omnpaskoli. 3TO 3HaUWT, YTO AobaBNeHne HOBOro cnocoba NAn nsMeHeHne
CyLLeCTBYIOLLEro 3aTpoOHeT BCHO ¢yHKLLl/I}0 uenvkom. Npryém gaxe Te 4acTu, KOTOpble K USMEHEHUAMU

OTHOLUEHNS HE NMEHT.

M3-3a 3TOro MCnonb3oBaThb OTAENbHO OAUH U3 CMOCOG0B OTNPABKM COOBLLEHWI B PYroM KOje He
nonyumTcs. NMpoTecTMpoBaTh PasHble CNOCo6bl N30IMPOBAHHO APYT OT Apyra ToxXe He BbligeT. A npun

A06aBNeHNN HOBbIX CMOCO60B, d)yHKLl,l/lﬂ CTaHeT 3aMeTHO 06bEMHEE N CNIOXHee.

BMeCTO 3TOro Mbl MOXEM Pa3fe/inTb 86160p ALNCTBUA N HEMOCPeACTBEHHO delicmaue:



TYPESCRIPT

// Bblnenum Kawpabli cnocob OoTnNpaBKM COOGWEHWA B OTAENbHYH (YHKLMIO:
function showPopupMessage(message) 1
const popup = document.querySelector(".popup");
popup.innexrText = message;

popup.style.display = "block";

// Ecnu curHaTypa dyHKUMM OTNPaBKM He COBMafaeT C OCTalbHbIMU:
function notifyUser(token, message) 1
notificationService.setup(token);

notificationService.sendMessage (message);

// ...Mbl MOXeM eé ajanTupoBaTb:

const showNotificationMessage = (message) => notifyUser(TOKEN, message);

// Danee noprotoBuMm Habop dyHKUWIA OTNpaBskw,
// No ofHOW Ha Kawapi BapuaHT u3 ‘“methods:
const notifiers = {
[methods.popup]: showPopupMessage,
[methods.hidden]: console.log,
[methods.remote]: showNotificationMessage,

¥

// Npn ncnonb3oBaHuu BbibUpaeM noeepeHue
// B 3aBucumocTM oT napameTtpa 'method:
function notifyUser(message) {
const notifier = notifiers[method] ?? defaultNotifier;

notifier(message);

// BblbpaTb (yHKLUMIO MOKHO W 3apaHee,

// ecnu ‘method' wn3BecTeH [0 WMCMNOMHEHWUS (YHKLWK.

Takas peanusaums ynpoctut fo6aBneHvie n yAaneHve BapuaHTOB OTMPaBKn coobLeHwnii:



TYPESCRIPT

// 4YTobbl pobaBuUTb HOBbIN cnocob,
// BocTaTouyHo [06aBUTb HOBYK (YHKLMK. . .
function showAlertMessage (message) 1{

window.alert(message);

const notifiers = §
//
// ...W ykasaTb €&, KaKk BapvaHT Bblbopa:
[methods.browser]: showAlertMessage,

b

// OcTanbHOW KOA OCTaHEeTCH HEU3MEHHbIM.

V13MeHeHVs 0TAeNbHO B3SITON GYHKLUMM He BbIVAYT 3a e€ npejesibl 1 He NOBANSIOT Ha nnn

Apyrve BapuaHTbl 0TNpaBkn COO6UJ‘eHI/II7I. TeCTI/IpOBaTb N NCNONb30BaTb Takmne ¢yHKuMM He3aBncnMo apyr

OT Apyra ropaszo npotie.

o &£
PasgeneHue Bblbopa 1 AeACTBUS — 3TO MO CyTW NaTTepH «CTpaTterusi». © Ero MoxeT 6bITb TPYAHO YBUAETL
B KOAe 6€e3 KnaccoBs, NOTOMY YTO NPUMeEpPbI 3TOrO NaTTepHa Yalle BCero nokaselsatoT B napagurme OOMM, Ho
370 OH. MpocTo ecm B OOM Kax/Ablii BapuaHT NoBeAeHWs — 3TO Knacc, TO B HalleM npumepe — 370

dyHKLMN.

Null-o6bekT

NnwHne ycnosus 1 NPoBePKN TakXe MOTyT NOABAATLCA U3-3a OAHOTI/II'IHOVI, HO cnerka OTﬂVIbIaI'OLIJ'eVICH

q)yHKLI,VIOHa!'IbHOCTVI B MPUJIOXEHUN.

[ins npvmepa npeacTaBuM, YTO Mbl NLLEM MOBUNBHOe NpuaoxeHne nog i0S, Android 1 Be6. B Bepcuun anst
MOBUBHBIX MNAaTGOPM Mbl XOTUM A06aBUTL BUAXETLI. Y i0S 1 Android ecTb HaTUBHbIE APl Ans 06HOBNEHMUS

BUZXETOB, ANS KOTOPbIX Y Hac ecTb JS-agantepsbl.

®YHKLMOHaNBLHOCTL a4anTepoB onvicaHa B MHTepderice . OHW cogepxart ngeHTUGUKaTop

HﬂaT¢Oprl 1 METOA AN OBHOBNEHNS BUAXETA:



TYPESCRIPT

interface Device {
platform: Platform;

updateWidget(data: WidgetData);

B Be6e BUAXETOB HeT, no3TOMYy NX q)yHKLI,VIOHa!'IbHOCTb Ansi Be6a Mbl peLuaemM oTKIOUNTb. OANH 13 NyTel

3TO cAlenaTb — OnpeAensTb NAaTopMy 1 BKAOUATL Ky MO YCIOBUIO:

TYPESCRIPT

const iosDevice: Device = {

platform: Platform.Ios,

updateWidget: (data) => §%, // Noruka c HaTuBHbiMM 10S API...
i

const androidDevice: Device = {

platform: Platform.Android,

updateWidget: (data) => {}, // Jloruka c HaTuBHbiMM Android API...
i

function update(device: Device, data: WidgetData) {

if (
device.platform === Platform.Android ||
device.platform === Platform.Ios

) 1

// Boui3biBaem ‘updateWidget® Tonbko ans i0S u Android:

device.updateWidget(data);

Moka Taknx NpoBepOK OfHa WAV AiBe, OHV HaM BPSA v NomeLLatoT. Ho yem 6onblue Guy Mbl byaem Tak
npoBepATb, TeM 6onblue yCI'IOBI/IVI B KOAEe NOoABUTCA. Ecan mbl BUANM, UTO NPOBEPKN NPUXOANTCA AeNlaTb

4acTo, Mbl MOXeM BOCMO/1b30BaTbCs BTOPbIM BapMaHTOM peLleHns Npobaembl.

[lo6aBuM 06beKT-«MYCThILLKY» ANs Be6a, KOTOPbI ByAeT peann3oBbiBaTb MHTepdelic
Ha BbI3oB | updateWidget |Huuero He byaeT genatb:

HO B OTBeT



TYPESCRIPT

const webDevice: Device = {
platform: Platform.Web,
updateWidget() {%,

b

&
Takue «nycTbILLKMU» Ha3blBatOTCA null-o6bekmamu. © Kak npaBmno, nx 4o6aBnstoT B MeCTa, rae HyxeH

BbI30B METO/a, HO He Hy>XHa peann3auns 3Toro Bbi3osa.

Mpw ncnonb3osBaHuK null-ob6bekTa Ham 6obLLe He HYXXHO NPOBEPSTh TUM YCTPOCTBA — JOCTaTOUHO
NpocTo BbI3BaTb MeTOA. Ecan Tekywnii geBaiic — 3To Be6-6paysep, TO BbI30B METOAA HU K YeMy He

npuBeseér:

TYPESCRIPT

function update(device: Device, data: WidgetData) {

device.updateWidget(data);

// webDevice.updateWidget();
// void;

// YcnoBue Gonblie He HYMHO.

~ o
Null-06'beKT MHOrAa CYMTAOT AHTUNATTEPHOM. & Ero yMEeCTHOCTb MOXET 3aBUCETh OT 3a4auu, Lenei
MNCNONb30BaHUA 1 NPEANOYTEHNI KOMaHAbI. Mepes NPUMEHEHVEM Nyullie MOCOBETOBATLCA C APYTMU

pa3paboTymkammn 1 y6eAnTbCs, YTO HU Y KOFO HET BO3PaXeHWii MPOTVB UCMOAb30BaHUSA 3TOrO NaTTepHa.

.“Your Code As a Crime Scene” by Adam Tornhill, https://www.goodreads.com/book/show/23627482-your-

code-as-a-crime-scene

N

Liyknomatunueckast C1oxXHoCTb, Bukuneaus, https://ru.wikipedia.org/wiki/Llyknomatunyeckas cnoxHocTb
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. Control flow graph & cyclomatic complexity for following procedure, Stackoverflow,

https://stackoverflow.com/a/2670135/3141337

v

. “Cognitive Complexity. A new way of measuring understandability” by G. Ann Campbell, SonarSource SA,

https://www.sonarsource.com/docs/CognitiveComplexity.pdf

o

. “Code That Fits in Your Head" by Mark Seemann, https://www.goodreads.com/book/show/57345272-code-
that-fits-in-your-head
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the-rescue/
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. 3aKoHbl Ae MopraHa, Bukuneaus, https://ru.wikipedia.org/wiki/3akoHbl e MopraHa

15. Pattern matching in Haskell, Learn You Haskell, http://learnyouahaskell.com/syntax-in-functions#pattern-

matching

16. «Monnmopdursm npocteiMm cnoBamu» Sergey Ufocoder, https://medium.com/devschacht/polymorphism-
207d9f9cd78

17. Strategy Pattern, Refactoring Guru, https://refactoring.guru/design-patterns/strategy.
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Canpg-apdekTol

Nio6oe B3aMMozelicTBMe NPOrPaMMbl C BHELLHVM MUPOM — 3TO Caita-3¢dekT. CoxpaHeH1e AaHHbIX Ha
cepBepe, BbIBOA Ha 3KpaH, A0CTyn k 6pay3epHomy APl — BCE 370 3¢pdekTbl. OHU HEOBXOANMBI, YTO6bI

HanucaTb Noae3Hoe NPUIoXKeHne, Ho paboTaTk C HUMK CZI0XHO 1 YpeBaTo oLIMbKaMU.

B 370l rnaBe 06CyANM, Kak NPOEKTMPOBaTh MPOrpamMMbl U pedakTopuTb KOA, HTO6b! 3GPeKThl He MeLllanu
UMTaTb 1 MOHWUMATb KO, Paz6epém, B 4éM nosb3a $yHKLVIOHANbHOTO NPOrpaMMUpOBaHKs 1

HeunsMeHsieMbIX CTPYKTYP AaHHbIX. PaccMoTpym «6yTepbpog» 13 3¢pdekTos 1 pasHuLy mexay CQS n CQRS.

YucTble hyHKUUM

naBHas npobnema 3¢ pekToB B UX Henpedckasyemocmu. OHU MEHSIHOT COCTOSIHVE BOKPYT Cebsi, MO3TOMY Mbl

He MOXeM 6bITb yBepeHbl, YTO pe3ynbTaT paboTbl KoAa 6yAeT BCerja ogmMHakoB.

YucTtble GyHKLMN Ha060POT 3GGEKTOB HE MPOM3BOASAT, OT COCTOAHUSA HE 3aBUCAT U BCerAa BO3BpaLLatoT
O/MHaKOBbIN pe3y/bTaT NPU OAMHAKOBbLIX apryMeHTax. 3TO JeNlaeT pesynbTaT Ux paboTel NpejckasyembIM v

BOCMPOV3BOAVMbIM.

Mpw pedakTopuHre Mbl GyAem CTapaTbCs Yallie UCMOoIb30BaTh HNCTble GYHKLMN 1 BbIpaxaTb 60/blie

q)yHKLI'I/IOHal'IbHOCTVI yepes HuX. Ho 4TO6bI MOHATH 3a4ewm, cnepsa O6CyAMM NONb3y YNCTbIX d)yHKLJ‘MVI.

CcblnoYHas Npo3payHoOCTb
MpolLe BCero NpevMyLLEeCTBO YNCTbIX GYHKLWIA YBUAETL BO BPeMst OTNaAKW. [1s 6bICTPOro novcka 6aros B
npo6aeMHOM y4acTke KoAa, yA06HO MCNONb30BaTh ABONYHbIN MNOUCK. TO €CTb NOAENNTb GpparMeHT Koja

nononaw, onpeaennTs B KaKovi 13 MONOBVH OLLINGKA U Janblue NcKaTb 6ar To/bKO B 3TOW MOM0BUHE:



YKameM cxemaTu4yHO npobnemHbii KyCcoK Kopa,

OmM6Ky B KOTOPOM OTMETUM KakK «X»:

YT1obbl HaTM ownbky B 3TOM Kycke,
noaenuM (yHKLMOHaNBbHOCTbL nonosiam

M NPOBEPUM KAWAY MONOBUHY :

Ecnn nesasa nonosuHa pa60TaeT HOpManbHO,

3HauuT — owubka B npasoii:

3.
Jlenum mpasyl MONOBUHY nononam

M NpoBepsieM Kawaylw 4acTb B HeM:

4.
MpaBas 4acTb paboTaeT HOPManbHO,

3HaunMT — owunbka B neBoOW:

5.
CHoBa nenmm npoﬁneMHuﬁ y4acTOK nononam,
nposepdemMm No oyepenu Kaxayw 4acTb

M Tak fanee, Noka He HaWAéM TO4HOe MecTo C ownbkow:

[ X
[X. .|
IX].1
[X1

— = s
[T

C Kawpoi uTepauumein npobnemHbii parMeHT Kopa

YMeHbllaeTCca B ABa pa3a — 3TO CWUJIbHO 3KOHOMUT BpeMmsd.




Kak npaBunio, uyepesa 3-6 uTepauuil CTaHOBUTCS MOHATHO,

B 4éM MMeHHO npobnema M rpe oHa HaxoAuUTCH.

K cnosy

MHoraa TakoW npoLiecc BOMYHOrO Movcka eLlé HasbiBaloT bricekLmeri Mo aHanornm ¢ bucekumen B

y
rmTe. -

Monb3a YNCTbIX GYHKLMIA B TOM, HTO UX MOCNEA0BATENLHOCTL Mbl Tak MOXEM «paspesaTb» 8 1060M Mecme,
MOTOMY YTO OHW He CBS3aHbl APYr C APYroM O6LLMM COCTOsIHMEM. PYHKLMSAM, CTOSILLIMM MOCNe «paspesar, He
BaXHO, CKOJIbKO GYHKLMIA 1 Kakmx BbIN10 BI3BAHO A0 HUX. EC/IM MM Ha BXOZ NepesatoT oAnHaKoBble

aprymMeHTbl, OHW ByyT pa6oTaTk OAMHAKOBO.

To eCTb Mbl 6YKBa/IbHO MOXEM 3aMEHUTb 8613086/ GYHKLMIA 40 «paspesa» Ha pesy1bmamel ux pabomel, v 3T0

He N3MeHUT NoBeAeHUst NPOrpamMMbl. Takoe CBOMCTBO Ha3bIBAETCS CCbLI0YHOL Npo3paqHocmeto (Referential

Ry
Transparency), © v OHO AenaeT Nouck oLmM6oK 1 TecTpoBaHVe HaMHOro npotLue.

e B B e e I e B T W

Referential transparency means
we can replace the function call
with its result without changing
the overall behaviour.

In the example, first 2 functions
are referentially transparent.
We can replace them with the result
of their work — a cherry value.

Ccbl1I04YHAsA NPO3PAYHOCMb NO380/I7€M 3AMEHUMb 8bI308 PYHKYUU Pe3ynbmamom

eé pabomel

C KOAOM, MOCTPOEHHbBIM Ha caiia-3pdekTax, Takoe NPOBEPHYTL ropasao cloxHee. Mo3Tomy npu
pedakTopuHre Mbl 6yZieM yMeHbLUIaTb KOAMYeCTBO 3$pPeKTOB 1 BbipaxaTb 60/bLue GyHKLMOHANBHOCTA

yepes YncTble GyHKLUM.

HensmeHsieMOCTb NO yMONYaHUIO

Kak Mbl roBopv/n paHee, koA ¢ 3ppekTammn MeHee npesckasyeM. Bo Bpems ero pepaktopuHra Ham B
nepByto 04epe/b CTOUT NPOBEPUTb, MOXHO 1 NepenuncaTh ero 6e3 ncnonb3oBaHns s¢pdekTos. Ha
npakTuKe 3TO Yallie BCero 03HayvaeT 3amMmeHy 06LLero COCTOsIHWA, CB3biBatoLLLero GyHKLMOHaNLHOCTb, Ha

Lienoyku npeobpasoBaHni AaHHbIX.



[ns npvmepa NocMOTpUM Ha yHKUMIo | prepareExport |, koTopas roToBUT JaHHbIE 3aKka3a MarasvHa K

aKkcnopTy. OHa cuMTaeT NOABITOr MO KaXAO0M NO3MNLMM 1 ULLLET CamMyto MO3AHIOK AaTy OTNPaBKM A1 Kaxaon

nosnunn.

JAVASCRIPT

function prepareExport(items) {

let latestShipmentDate = 0;

for (const item of items) {

item.subtotal = item.price * item.count;

if (item.shipmentDate >= latestShipmentDate) {

latestShipmentDate = item.shipmentDate;

for (const item of items) {

item.shipmentDate = latestShipmentDate;

return items;

AeﬁCTBMﬂ BHYTp® ¢yHKLlVIVI MEHSIOT 06bEKTHI B MaccnBe anI 3TOM cocejHue AeﬁCTBMﬂ Takxe

3aBWCAT OT 3TOr0 MacCKBa, 1 U3MeHeHNs BHYTPY Hero NoBAMSOT Ha X paboTy Toxe.

3TO 3HaYWT, HaNpyMep, YTo onpeaenss AaTy OTNPaBKW, HaM NPUAETCS AyMaTb, Kak U3MeHeHns B

OTPa3ATCA Ha NOACYETE UTOrOBOW CTOMMOCTU. YeM 06béMHee GyHKLMS, TeM 60/bLLe AeACTBUA 3aTPOHeT

¢pdekT, TeM bonblue AeTanei NpuAETcs AepxaTb B ronose.

Bonee Toro, Tak kak | items | — maccuB, ero nsmeHeHUs GyAyT BUAHbI VI CHAPYXU GYHKLN

prepareExport l JpdekT byAeT BANATL Ha KOZ, BHE GYHKLMK, O KOTOPOM Mbl MOXEM HUYEro He 3HaTb. B

3TOM CNyyae NpeAycMOoTpeTh BCe NoTeHLMabHble Npobaembl 6yAeT BOBCE HEBO3MOXHO.

BmecTo nonbITok ycneanTb 3a BanaHemM 3¢¢6KTOB, Mbl MOXeEM I'IOI'IpO6OBaTb 1X n36exaTtb. I'Iepenl/lLueM

KOZ TaK, YTO6bl He MeHsATb MaccmB , @ NpeACTaBnUTb 3a4ady Kak Habop oTAeNbHbIX

nocnefoBaTe/IbHbIX LWAroB.

Pe3ynbTaToOM Kax/oro wara 6yAeT Hogblli Habop AaHHbIX, @ CaMU LLarv He byayT BAVATL APYr Ha Apyra

yepes obLLee cocTosiHMe:



JAVASCRIPT

function prepareExport(items) {
// 1. MocuuTaem nombiTor.
// PesynbTaT nNpefcTaBUM KaK HOBbII MaccuB.
const withSubtotals = items.map((item) => ({
...item,
subtotal: item.price * item.count,

)

// 2. MocuuTaem paTy OTMPaBKU.
// B KauyecTBe MCXOAHbIX AaHHbIX Gyaem
// MCNonb30BaTh pPe3ynbTaT MPOWoro wara.
let latestShipmentDate = 0;
for (const item of withSubtotals) {
if (item.shipmentDate >= latestShipmentDate) {
latestShipmentDate = item.shipmentDate;

// 3. MNpocTaBuM paTy B KamAyw NO3WLMI.

// Pe3ynbTaT cHoBa npeacTaBuM

// B BWAE HOBOrO Maccuea.

const withShipment = items.map((item) => ({
...item,
shipmentDate: latestShipmentDate,

)

// 4. BepHém pesynbTaT wara 3,
// B KayecTBe pe3ynbTaTa Bceil 3ajauu.

return withShipment;

LLarn Mbl MOXeM BbIHECTU B OoTAeNbHbIE q)yHKLU/II/I n, ecan Tpe6yeTCﬂ, OTpe¢aKTOp|/|Tb KaXayto oTAeNbHO:



JAVASCRIPT

function calculateSubtotals(items) {

return items.map((item) => (§ ...item, subtotal: item.price % item.count %));

function calculatelLatestShipment(items) §
const latestDate = Math.max(...items.map((item) => item.shipmentDate));

return items.map((item) => (§ ...item, shipmentDate: latestDate }));

Torpa HayanbHasa ¢yHKLI,l/IFI prepareExport 6yﬂ,€T BbIrA4EeTb KaK pe3ynbTaT Nocnej0BaTelbHOCTU U3

npeobpasoBaHnii AaHHbIX:

JAVASCRIPT

function prepareExport(items) {
const withSubtotals = calculateSubtotals(items);
const withShipment = calculatelLatestShipment(withSubtotals);

return withShipment;

// items -> withSubtotals -> withShipment

nn paxe Tak, €cnm Mbl UCMONb3yeM Hack Pipe Operator, KOTOprVI Ha MOMEHT HanncaHns HaxoAnTCA B

Stage 2: @

JAVASCRIPT

const prepareExport =

items |> calculateSubtotals(%) |> calculatelLatestShipment(%);

BblgensTe warv B oTAeNIbHble ¢yHKLLVIVI HY>XHO He Bcerja, Ho 3To yAO6HO B HECKONBbKUX C/lydanx:

¢ ECnn HaMm HyXXHO NPOTeCTUPOBATh Kax/Aplii Lar OTAENbHO OT APYriiX.
¢ ECAn Mbl XOTUM 1CMONb30BaTh NPeo6pa3oBaHNs B APYTiX MecTax NPUIoXeHUs.

e ECNn Mbl XOTUM cAenaTb KaXjoe COCTosiHMe, Yepes KOTOopoe NPOXOAAT AaHHble, 60/1ee ABHbIM.

3amMeTVM, UTO B HOBOWA peanvsaumm GyHKLWsS | prepareExport |He MeHsiem NCXOAHbIE AaHHble. BMecTo

3TOro OHa CO3AAaET KONUH AAaHHbIX N MeHsieT e€. MaccvB| items | ocTaérca HeM3MEHHbIM, YTO

NpeAOTBPALLAET OLWMBKM B KOAE CHaPYKN GYHKLMM.

Larv BHyTpu | prepareExport |Tenepb cBA3aHbI ApYr C APYrOM TO/IbKO Yepes CBOU BXO/JHbIE U BbIXOAHbIE

JAaHHble. Y HUX 6o/bLUe HeT 06LLEero COCTOSHUS, KOTOPOe MOr/10 6bl MOBAVSITL Ha UX paboTy. bnaroaaps

3TOMY HaM MpoLLe CTPOUTL B ro/10Be MOAeNb PaboTsl Beelt dyHKUMM | prepareExport |B Lenom.



ABCTPAKUMA U UHKANCYNALNA

AGCTparvpys Kaxapli War B 0TAe/bHYI0 GYHKLMIO C MOHSTHLIM MUMEHeM, Mbl ieflaeM CMbIC/ BCelt
Lienoyku 6onee siBHbIM. ITO MOMOraeT KOHLEHTPUPOBATLCS Ha OTAE/bHbIX Larax, He OTB/eKasiCb
Ha coceaHune. V|3OI'|9|L||/|F| >Ke MOMOraeT Ha KaXA0M Lare obecneunTtb BaNNAHOCTb AaHHbIX, NOTOMY

UTO He AaéT NOBUATL Ha PaBoTy GYHKLIMMN «CHAPYKM».

Co3gaHue KONuiA JaHHbIX Ha KaX/ablil HOBbIN LWar GyHKLMM MOXET 6bITb TpeboBaTeNbHbLIM K NaMATY 1
NPOU3BOAUTENILHOCTU. BO ppoHTEH/e 3TO 06bIUHO NPO6eM He BbI3bIBAET, HO BCE Xe CTOUT UMETb 3TO B

Buay. ECv Mbl FOHMMCA 38 MPOU3BOANTENIbHOCTBIO, MyTaGel‘IbeIVI NMoAXOZ MOXeT MoAoWTH nyyuwle,

K cnosy

B JavaScript ¢ HacTosiLLel Hen3MeHSIeMOCTbIO Tyro. NS Ae/iCTBUTENbHO HEU3MEHSEMbIX O6BEKTOB

noHagobutcs | Object.freeze | KOTOPLIV NCNONB3YIOT AOBONBHO PEAKO.

Ho «HacTosALan» Hen3MeHAEeMOCTb He BCcerja HyxHa. HYalle Bcero 4oCtatoyHo nucame u

80CNPUHUMAMb KOZ TaK, BYATO OH PaboTaeT C HEU3MEHHbLIMU AAHHBLIMU.

®yHKUMOHaNbHOE AP0 B MMNepaTUBHOM 060/104ke

HensmeHaemMocTb 1 Ynctble npeo6pa305ava — 3TO XOpOoWo, HO, KaK Mbl yNOMUHan B CaMOM Ha4ane,
coBceM 6e3 3ppekToB 060MTUCE HENb3s. B3anMogeincTBMe C BHELLHUM MUPOM — MOJYyYeHNe N COXpaHeHne
JAaHHbIX UK BbIBOA 1X B Ul — 370 Bcerga a¢pdekTbl. bes Takoro B3aMMoAeicTBMsS NpuioxeHve byget

6ecnonesHbIM.

Tak kak npo6aema 3¢p$eKkToB B X HEMPeACKasyeMoCTy, TO Halla riaBHasi 3a4ada npu paboTe ¢ HUMK:

MWUHUMUN3NPOBATL KONNYECTBO 3(PHEKTOB U U30IMPOBATL UX OT APYroro

Koaa

TexHWKa, KOTOPYH Mbl MOXeM WCMO/b30BaTh AN yrpaBneHns 3GdekTamu, Ha3biBaeTCS GYHKYUOHANbHOE
o . . 2

A0po 8 uMnepamusHoli 06os04ke U Impureim Sandwich. < Mpy MCNONBL30BaHMK 3TOFO MOAXOAA

NIOTVKY NPUNOXKEHUS Mbl OMMCLIBAEM B BUAE YNCTBIX GYHKLWIA, @ BCE «<HEUMCTOe» B3aMMOAEICTBIE C

BHELLUHVM MNPOM omodsuzaem K Kpasm npuaoXeHus.



Receive Data
from Outer World
(Side Effect)

Transform Data
By the Business Rules
(Pure Functions)

Save Data
in Outer World
(Side Effect)

Mony4aemcs makoli 6ymep6po0: 3pgekm 0ns nonydeHUs OQHHbIX; 102UKa 6e3

3¢ppexmos; 3ppexm 015 coxpaHeHus OaHHbIX

PaccmoTpum noaxog Ha npumepe ¢yHkumm | updateUserInfo | Ceituac npeobpasoBaHVs AaHHbIX B Held

nepemMeLlaHbl C X NoNyYeHNEM U COXpaHeHneM:

JAVASCRIPT

function updateUserInfo(event) {
const { email, birthYear, password } = event.target;

const root = document.querySelector(".userInfo");

root.querySelector(".age").innerText = new Date().getFullYear() - birthYear;
root.querySelector(".password").innerText = password.replace(/./g, "*");
root.querySelector(".login").innexText = email.slice(

0,

email.lastIndexOf("@")

)i

Monpo6yeM OTAeNNTb NOrnKky oT 3¢ dekToB. CriepBa Mbl MOXEM 3TO CAeNaTb NPSIMO BHYTPU GyHKLMN,

CrpynnmpoBaB KOA B «KYy4YKU»:



JAVASCRIPT

function updateUserInfo(event) {
// Nonyyaem paHHble:

const { email, birthYear, password } = event.target;

// Npeobpa3syem ux:
const age = new Date().getFullYear() - birthYear;
const username = email.slice(0, email.lastIndexOf("@"));

const hiddenPassword = password.replace(/./g, "x");

// «CoxpaHsiem», B Hawem cnydyae oTobpawxaem ux B UL:

const root = document.querySelector(".userInfo");
root.querySelector(".age").innerText = age;
root.querySelector(".password").innerText = hiddenPassword;

root.querySelector(".login").innerText = username;

3aTeM Mbl MOXEM BbIAENNTb pa60Ty C fJaHHbBIMU B OTAE/IbHY0 quHKLIVII'O, OHa Hu4ero He 6yAeT 3HaTb O

MONyYEHNUN 1 COXPaHEHNM AaHHBIX 1 BYAET 3aHMMAaTLCA TONbKO UX NPeo6pa3oBaHNSMM:

JAVASCRIPT

function toPublicAccount(f email, birthYear, password, currentYear }) {
return §
age: currentYear - birthYear,
username: email.slice(®, email.lastIndex0f("@")),
hiddenPassword: password.replace(/./g, "*"),

¥

Torpa ncnonb3osaTb GpyHKUMIO | toPublicAccount |BHyTpVI| updateUserInfo |MoxHoO 6yaeT TakMm

obpasom:



JAVASCRIPT

function updateUserInfo(event) {
// Nonyyaem paHHble:
const { email, birthYear, password } = event.target;

const currentYear = new Date().getFullYear();

// TMpeobpasyem ux:
const { age, username, hiddenPassword % = toPublicAccount({
email,
birthYear,
password,
currentYear,

3);

// «CoxpaHsiem»:

const root = document.querySelector(".userInfo");
root.querySelector(".age").innerText = age;
root.querySelector(".password").innerText = hiddenPassword;

root.querySelector(".login").innerText = username;

o
Mbl MOXEM NPOBEPUTL, CTa iV KOA JydLle, eCNn HanuweM TecTbl Ha I'IpeO6paBOBaHVIﬂ AaHHBIX. " B

nepBoOWi BEPCMMN KOAA, TECT MOAYUMACS Bbl TaKUM:



JAVASCRIPT

// 1. B cnyvae c ¢yHkunein ‘updateUserInfo’
// npuxoamMTca cosfgaBaTb MOku ans DOM u Event:
const dom = jsdom(/*...x/);
const event = {
target: {
email: "test@test.com",
password: "strong-password-1234",

birthYear: 1994,

i
i
// ...HykHO co3paBaTb MOK ANs TeKywewn pathbl,
// 4yTO6bl pe3ynbTaT TecTa 6bl1 BOCNMPOU3BOLWMBIM:

jest.useFakeTimers().setSystemTime(new Date("2022-01-01"));

// ...Takke Hapo cnepuTb, 4TOGbH BCE MOKM U Tanmepsl
// cbpacbiBanucb M He BAMSAW HA APYrue TecTbl:

afterAll(() => jest.useRealTimers());

describe("when given a user info object", () => {
it("should calculate the user age", () => {

updateUserInfo(event);

// ...MpoBepaTb paboTy npuxoguTcs no conepxumomy DOM-y3na:

const node = dom.document.querySelector(".userInfo .age");

// ...Tun BaHHbIX MpW 3TOM TepsieTcs,
// notomy 4to DOM-y3nbl copepxaT TONbKO CTPOKM:
expect(node.innerText) .toEqual("28");
i3H
ioH

Tenepb Hanuwem TecT Ans GyHkuUmm | toPublicAccount |1 cpaBHMM € NpeaplayLLnM:



JAVASCRIPT

// 2. B cnyvyae c ‘toPublicAccount' MOKM He HyHbI,
// Tak KakK Ang TeCTUPOBAHUS UYUCTOW (yHKLUU

// HYXHbl TONbKO BXOAHble AaHHble U ON(MJlaeMbIﬁ pesynbTaT.

describe("when given a user info object", () => {
it("should calculate the user age", () => {
const { age } = toPublicAccount({
email: "test@test.com",
password: "strong-password-1234",
birthYear: 1994,
currentYear: 2022,

1)

// NpoBepuTb pe3ynbTaT Mbl MOKEM MPSAMbIM CPaBHEHWEM,
// 6€e3 MOKOB, He MOTepsiB NpW 3TOM TUM LaHHbIX:
expect(age) .toEqual(28);
B
i3H

B nepsom cnyyae ¢yHKkums | updateUserInfo |3aHVMMaeTcst pa3HbIMU 3aAa4amu: NpeobpasoBaHeM

JAaHHbIX 1 B3aumogeicTerem ¢ Ul. E€ TecTbl 3TO NOATBEPXAatOT: OHV MPOBEPSIOT, Kak U3MEHUANCH AaHHbIe,

HO Mpu 3TOM co34atoT Moku anst DOM.

Mpw nosiBNEHUM ApYro MOXoxXein pyHKLMN B e€ TecTax NpuLLNock 66l MokaTe DOM cHoga, UTO6bI
NpoBePUTb N3MEHEeHMNe yxe eé AaHHbIX. 310 AO/DKHO HACTOPOXUTb, MOTOMY YTO B TeCTax NOABAALTCA

Jy6NvipoBaHue, KOTOPOE He HEeCET Mob3bl.

Bo BTOPOM C/ly4ae TecCT NpoLle, NOTOMY YTO eMy He HY>XKHbl MOKN N TaVIMepbl. ,q.l'lﬂ TeCTpoBaHMA YNCTbIX
GYHKLWMIA HaM HyXHbI L BXOAHbIE JaHHbIE 1 0XMAaeMblli pesybTaT. (Mlo3ToMy YacTo roBOPSIT, UTO

yncTble GyHKLMN — TecTUpyeMbl Mo CBoel npupoje.)

B3aumogetictue ¢ DOM npu 3TOM CTaHOBUTCSA OTAeNbHOV 3agadert. Moku anst DOM 6yayT nosasasTecs B

TecTtax Moayns, KOTOprIZ GyAeT 3aHMaTbCA B3aMMOAeﬁCTBMeM C U|, 1 6onblue Hurae.

Mbl TakMM 06pa3oM He TO/IbKO YNPOCTUAN KOA GYHKLIMK, HO 1 YAyYLLUAK pa3AeneHne OTBETCTBEHHOCTH

MeXAy PasHbIMU HacTAMY NMPUIOXEHUNS.



K cnosy

YTOYHIO, UTO CMbIC/T HE B TOM, GyATO «MOKW — 3TO BCeraa rnjoxo», HeT. lHoraa Mokun —

~ o o4
€AVHCTBEHHbIV CNOCO6 NPOTECTUPOBaTh XenaeMblil 3¢pdekT, Hanpumep, B agantepax.

CMbIC/1 B TOM, YTO €C/IN ANS TeCTUPOBAHWSA /102UKU MPUXOAUTCA NUcaTb MOK, TO CKOpee BCero ecTb

Crnoco6 ynpocTuTh KoA, a 3GPeKThbl BEIHECTW 3a Npejenbl GYHKLMUM AN MOAYNA.

Mocne pedakTopriHra Mbl MOXeM 3aMeTUTb, YTO 3agada ¢pyHkumn | updateUserInfo |npeBpatunack B

«KOMMO3MLMIO» GYHKLMOHANBLHOCTW. OHa Tenepb COGUPAET BMeCTe NonyyeHue, NpeobpasoBaHme v

COXpaHeHwue AaHHbIX.

PYHKLMA NO CTPYKType Hayana HanoMmuHaTb byTepbpog 13 apdekTa, 10rnkm u eLé ogHoro addekta — 310
1 ecTb GyHKLIMOHaNLHOE SAPO0 B MMepaTUBHOM obonouke. Mpu agekBaTHOM pasaeneHnn
OTBETCTBEHHOCTU «Con» 6yTep6posa 6yayT He3aBUCKMbI APYr OT Apyra. 9To cAenaeT paboTy € AaHHbIMU

npeAckasyemo, a 3¢ppekTbl — N30IMPOBAHHBIMU 1 OFPaHNYeHHbIMU.

ApanTepbl ans 3 dekToB
Pa3geneHve nornkn n 3¢peKToB MoMoraeT 06HapyXuTb Ay6n1MpoBaHMe B MOAYHYEHUN 1 COXPaHEHNN
JAaHHbIX. 3TO MOXeT 6blTb 3aMeTHO MO OANHAKOBbLIM MOKaM B TecTax UAn NMoxoxeMy KoAy B Camumx

apdpekTax.

Ecnv pasHble 4acTy NPUNOXeHNs 06LLAKTCS C BHELLHUM MUPOM OAVHAKOBO, Mbl MOXeM MOpyUnTh
o6LLeHNe OTAeNbHO CyLIHOCT — adanmepy. AjanTep yMeHbLUWT Ay6anpoBaHue, OTLENUT Koz,

NPUAOXEHNA OT BHELLHero Mvpa 1 cjenaet TecTrpoBaHue 3¢GdekToB npotie:



JAVASCRIPT

// Ecnv Mbl 3ameyaeM OAMHAKOBYH (IYHKLMOHANbHOCTb

// npun nonyvyeHnnm wnnm COXPaHEHUN OaHHbIX:

function updateUserInfo(user) {

/]

if (window?.localStorage) {

window.localStorage.setItem("user", JSON.stringify(user));

function updateOrder(order) i

/1

if (window?.localStorage) {

window.localStorage.setItem("order", JSON.stringify(order));

// Mbl MO¥eM BblHECTU eé B ajanTep:

const storageAdapter = {
update(key, value) {
if (window?.localStorage) {
window.localStorage.setItem(key, JSON.stringify(value));
¥
i
3

// W vcnonb3oBaTb ywe TONbKO ero:

function updateUserInfo(user)

/1

storageAdapter.update("user", user);

function updateOrder(order) {
/7

storageAdapter.update("order", order);

// Tenepb Becb AOCTYM K XpaHunuuy onucaH B ' storageAdapter’,




// v HaM JoCTaTO4YHO MpoTecTMpoBaTb PaboTy C XpaHUNMUWEM TONbKO B HEM,

// He pybnupys nposepku B tdyHKumax Tuna ‘updateUserInfo’.

NOAPOBHEE

Moapo6Hee 06 aganTepax Mbl MOrOBOPVM €L OTAENbHO B FaBe 06 apXuTeKType.

KomaHzbl 1 3anpocsl

Koraa Mbl 0TOABUHYAM O6LLEHME C BHELLHVM MUPOM K KPasiM MPUIOXKeHWs, Mbl MOXeM MojyMaTb O ero

BAVSIHUW Ha BHELLHWIA MUP. Pa3Hble 3¢ deKTbl BANAIOT Ha MUP NO-Pa3HOMY:

* 0/HW — nosy4atoT nHGOPMaLMIo 13 Hero;

e Apyrue MoryT 406aBnaTb, O6HOBNATL U yAaNnaTh eé.

PasgeneHvie Koga, OTBETCTBEHHOIO 3a 3TU 3aa4u, — 3TO pazdeseHue Ha KOMaHAbI U 3anpocsl (Command-

Query Separation, CQS). &

CornacHo CQS 3anpockl BO3BPALLAIOT AaHHbIE U HE MPOV3BOAAT 3¢¢6KTOB, a KOMaH/Abl MEHSAKOT COCTOAHME

BHeLLHero M1mpa v Hm4yero He Bo3spatuaroT. Mo cytn uens CQS:

PasgenuTb yTeHne u 3anucb VIHCbOpMaLWIVI

CMelLieHVe KOMaHA 1 3aMpoCoB 3anyThbiBaeT KOZ 1 JenaeT ero HebesonacHbIM. CI0XHO NpejckasaTb
pe3ynbTat BbIMO/NHEHUA ¢yHKLI'I/II/I, eC/I OHA MOXXET KakK-TO NMOMeHATb AaHHble rnepej nx noayyeHnem nan

cpasy nocne. MNpu pepakTopuHre Ham CTOUT 0bpaLLaTb BHUMaHWe Ha 3¢ deKTbl, KoTopble HapyLiatoT CQS.

[lns npymepa, NOCMOTPUM Ha cUrHaTypy dyHKumK | getLogEntry |

TYPESCRIPT

function getLogEntry(id: Id<LogEntry>): LogEntry {}

3 TNoB Mbl MOXeM caenatb BblBOA, YTO 3Ta d)yHKLU/Iﬂ Kaknm-1o O6pa3OM nosiy4aem faHHbIE U3 10MOB. Aﬂﬂ

Hac CTaHeT CIopnpu3oM, eCnv B peanmsaymn Mol yBUANM:



TYPESCRIPT

function getLogEntry(id: Id<LogEntry>): LogEntry {
const entry =

logger.getById(id) ?? logger.createEntry(id, Date.now(), "Access");

return entry;

Mpo6nema GpyHKLMUW B €€ HenpesckasyeMocTi. Mbl He MOXeM MOHSTh 3apaHee, Kakoi pe3ynbTaT noayuvm

nocne BbI30Ba. MOXHO Monpo6oBaTh peLLnTh 3Ty Npobnemy, J06aBVB AeTaneli B UM GyHKLMN:

TYPESCRIPT

function getOrCreatelogEntry(id: Id<LogEntry>): LogEntry {}

MHdpopmaumm ctano 60/blle, HO Mbl BCE eLLé He MOXeM Y3HaTb 9o ebi3084d, 6y,qu CO34aHa HOBas 3anNucb B

norax unm byaet HalileHa cyLLecTBytoLLas.

Yem MeHee npejckasyeMa GyHKLMS, TeM 6onbLue bygeT npobnem c eé oTnagkoil. OTnagka Tem bbicTpee,
YeM MeHblLle npe,quonoervu?l HaM HeO6XO,qVIMO npoBepuTb. KOI’Aa Mbl HE MOXEM npeackasaTb noeejeHne

bYHKLMK, HaM TpebyeTcs nposepums 6o/buwe NpednoodxieHull — 3TO 3aHMaeT 6o/blLe BpeMeHU.

o
Kpome 3Toro HenpesckasyeMble 3$pdekThbl ropasio coxHee TecTMpoBaThb. ©  Hamnprmep, Anst IpoBepku

dyHKumn | getOrCreatelLogEntry |Ham 6bl NPULLNOCL HaNMCaTk KaKoM-TO Takoli TecT:




TYPESCRIPT

afterEach(() => jest.clearAllMocks());
afterAll(() => jest.restoreAllMocks());

describe("when given an ID that exists in the service", () => {
it("should return the entry with that ID", () => {
jest.spyOn(logger, "getById").mockImplementation(() => testEntry);
const result = getOrCreateLogEntry("test-entry-id");
expect(result).toEqual(testEntry);
i3H
i3H

describe("when given an ID of an entry that doesn't exist", () => {
it("should create a new entry with the given ID", () => {
jest.spyOn(logger, "getById").mockImplementation(() => null);
const spy = jest.spyOn(logger, "createEntry");

const result = getOrCreateLogEntry("test-entry-id");
expect(spy) .toHaveBeenCalledWith("test-entry-id", timeStub, "Access");

expect(result).toEqual({
createdAt: timeStub,
id: "test-entry-id",
type: "Access",
)
i3H
I3N

Mo KoNMYecTBy MOKOB Mbl MOXEM CZieNaTb BbIBOJ, YTO d)yHKLl,l/lﬂ Aenaet «CAULWKOM MHOro». Camy MOKv npu
HeakKypaTHOM HamnucaHM MOryT BAUSATbL Ha GYHKLMOHANBHOCTb APYr Apyra — 3TO cAenaeT TecTbl

HeHaA@XHbIMW 1 XpyNKuMW. Hy 1 naeiiHo co3aaHune 1 YTeHne BCE-Taku pasHble onepauum.
Mbl MOXeM paszaennTb 3Ty GyHKLMIO Ha ABe:

TYPESCRIPT

function readlLogEntry(id: Id<LogEntry>): MaybeNull<LogEntry> {}
function createlLogEntry(id: Id<LogEntry>): void {%

Mo cMrHatypam Mbl Tenepb BUAWMM, YTO nepsBas d)yHKLU/IH BO3BpallaeT pe3ynbTaT, a BTopaa — 4Ymo-mo
desagem, Ho HUYe20 He go38pawjaem. Yxe 3T0 NOATaNKMBaET K BblBOJY, UTO BTOPas GyHKUWSA MeHsem

COCTOSIHWE — TO eCTb ABNSETCS IPPHEKTOM.



TYPESCRIPT

function readlLogEntry(id: Id<LogEntry>): MaybeNull<LogEntry> {
return logger.getById(id) ?? null;

function createlLogEntry(id: Id<LogEntry>): void {

logger.createEntry(id, Date.now(), "Access");

MpeAcKkasyemMocTb Koga CTana Bbllle, MOTOMY UTO CUrHaTypa GyHKLMIA NepecTana Hac 06MaHbIBaTb. Tenepb

OHa HaOGOpOT rnomMoraeT npeAyrajbiBaTb NoBejeHue eLé A0 TOro, Kak Mbl MOCMOTPUM Ha peanu3auuio.

TectupoBaHue o6enx GyHKLMI Tenepb byAeT He3aBUCUMbIM. Ham He NoTpebyeTcs MoKaTb BHYTPEHHIOK

bYHKLVOHaNbHOCTL cepBuca| logger |, 4To6bl MPOBEpVTL AeTann Kaxaoro sdekTa. [octaTouHo byseT

nNpoBepuUThL, YTO GYHKLMM AEPratoT HyxHble 3pdeKTbl C MPaBUAbHLIMU AaHHBIMU:

TYPESCRIPT

// readLogEntry.test.ts

describe ("when given an ID", () => {
it("should call the logger service with that ID", () => {
const spy = jest.spyOn(logger, "getById");
readLogEntry("test-entry-id");
expect(spy) .toHaveBeenCalledWith("test-entry-id");
i3H
B

// createlLogEntry.test.ts

describe("when given an ID", () => {
it("should call the logger service create with that ID and default entry data",
const spy = jest.spyOn(logger, "createEntry");
createLogEntry("test-entry-id");
expect(spy).toHaveBeenCalledWith("test-entry-id", timeStub, "Access");
1)
i3H




YNPOLEHUE

YacTo AN1s Takoro po/a aanTepoB HY>XHO eLLE MPOTeCTUPOBaTh, YTO OHU KOPPEKTHO Npeo6pasytoT
pesynbTaT paboThl CEPBICA K HALLMM TPe6OBaHWAM («a4anTupyoT MHTEPdEeic»). Ho KOHKPeTHO B

3TOM npuMepe A NoCHUTaN 3TO IMLLHNM U He CTan 3a0CTPATbL Ha 3TOM BHUMaHWSA.

CQS u creHepupoBaHHbie ID
B 6ekeH/-pa3paboTke ecTb pacnpoCcTpaHéHHbIV NaTTepH, KOTopbIv NpoTuBopeynt CQS. Ero cyTh B TOM, UTO
MOZy/b paboTbl € 63301 AaHHbIX, B OTBET Ha CO3/aHKe CyLLHOCTX BO3BpaLLaeT CreHepupoBaHHbI AN Heé

ID.

B uenom, MHe Takoe HapyLLeHMe He KaXeTca cMepTesibHbIM. Bcé-Takn CQS — 370 pekoMeHaaums,
NPVUMEHNMOCTb KOTOPOW CTOUT OLieHMBaTb B KaXA0M KOHKPeTHOW cutyaummn. Ecimn Bosspaliatsb ID — 3o
06LLEeNpPUHATLIV B NpoekTe NaTTepH, B €ro UCMo/b30BaHMM HET HUYero CTpaLlHoro. FnaBHoe, YTobbl OHO

6b1710 NocIe0BaTeIbHbLIM U 3a40KYMEHTVPOBAHHbIM.

Ecnn xe ot CQS oTCTynaTh He Xo4eTcs, MOXHO nepeaasath ID BMecTe ¢ JaHHbIMU CYLLIHOCTU, KOTOPbIe HaA0

COXPaHUTb.

NOAPOBHEE

,. " &
Moapo6Ho 06 3TOM pelleHnn nucan Mapk CumarH B cTaTbe “CQS versus server generated IDs”.© B

Hel OH AeTanbHO 06bACHAET camo peweHne, ero Bapraunn, npMEHNMOCTb N HELO0CTaTKN.

CQRS
[oBops 0 6ekeHze, cTouT BcnoMHUTL 0 CRUD-onepaumsix n CQRS. & & Mpw npoekTpoBaHun APl moxeT

BO3HUKHYTb XXe/laHne NCNo/ib30BaTbk OAVHAKOBbIE MOAENN ANA YTEHNA U 3anCh AaHHbIX!

TYPESCRIPT

type UserModel = §
id: Id<User>;
name: FullName;
birthDate: DateTime;

role: UserRole;

function readUser(id: Id<User>): UserModel {}

function updateUser(user: UserModel): void {%

B 6onbLUeit yacT cnyyaes Takoe pelleHune oCTaToYHO 1 Npobiem He Bbi3oBeT. OAHaKo, OHO MOXeT CTaTb
nNpo6aeMoN, ecnv Mbl YATaeM 1 NLLEM AaHHble No-pa3HoMy. Hanpumep, ecin Mbl XOTUM O6HOBNSTL

AdHHble N0/b30BaTEe/IsA MO YacTaM.



TpebyeT Ha BXOJ 8eCb 06BEKT , MO3TOMY 06HOBUTL OTAE/bHbIE MONS

PyHKLMA

Mbl He MOXeM. Ham NpraéTcs nepesaBaTh B GpyHKLMIO 06HOBNEHHDIV O6BEKT LIESIMKOM.

Ecnv Mbl B poekTe CTONKHYINCE € Takoi Mpo6aemMoi, To CTOUT BCOMHUTL 0 Command-Query Responsibility
" £
Segregation, CQRS.©" 3ToT npuHumn pacwmpseT naeto CQS, npegnaras cnonb30BaTe pasHble MOAENN Ans

UTeHWs 1 3anncy JaHHbIX. Mpogosixas npumep ¢ Mbl MOXeM BblIpasnTk cyTb CQRS Takmum

obpaszom:

TYPESCRIPT

// Dna uTeHuusa wcnonb3dyem oguH Tun, ‘ReadUserModel':

function readUser(id: Id<User>): ReadUserModel {}

// Bns sanucu — ppyroit, ‘UpdateUserModel":

function updateUser(user: UpdateUserModel): void {%

HesaBucrMble Moenn «pa3BA3bIBaOT PyKM» B TOM, Kakue AaHHble nepejaBaTh Npu 3anmncy 1 Kkakme

JlaHHble OXWAATL NPU YTeHW. Hanprmep, Mbl MoxeM onucaTh Tun | ReadUserModel |kak HaGop

06s13aTeNbHbIX MNONeN, KOTopble 06513aHbl ObITb B MOyYaeMbIX JaHHbIX:

TYPESCRIPT

type ReadUserModel = {
id: Id<User>;
name: FullName;
birthDate: DateTime;

role: UserRole;

.../1 3TO He orpaHNYmnT Hac, ecv 06HOBAATL Mbl 3aXOTUM MO/LKO YACMb AAHHBIX NO/b30BaTeNs:



TYPESCRIPT

type UpdateUserModel = {
// ID obasaTeneH, 4Tob6bl 6bIIO MOHATHO,
// DaHHble KaKoro nonb3oBaTens O6HOBAATH:

id: Id<User>;

// Bcé& ocTanbHoe onuMOHanbHO,
// 4TO6bl OB6HOBWUTbL TONIBKO TO, YTO HYMKHO:
name?: FullName;

birthDate?: DateTime;

// Ponb, Hanpumep, 0BHOBWUTbL BOBCE HENb3S,
// No3ToMy 3TOro nons 3Aecb HET COBCEM.

b

BYAbTE BHUMATE/IbHbI

CQRS yBenunumsaeT KOANYeCTBO koAa (Moeneit, 06bLeKkToB, TMMNOB) B NpoekTe. MNepes

NCNO/Ib30BaHWEM ero CTouT O6CyAVITb C KOMaHAOﬁ n y6eaVITbC9|, YTO HET apryMeHToB NpPoOTUB.

OCHOBHbIE MPUYNHBI 418 Ncnonb3oBaHna CQRS — 3TO OTANUMSA B CTPYKTYpPax AaHHbIX A1 YUTEHUSA 1
3anucy, a Takke pasHuLa B Harpyske 1 HEO6XOANMOCTL B pa3jeNnbHOM MacluTabupoBaHUy YTeHUs

W 3anmcun.

B ocTtanbHbIX cnyvasx, BEPOSATHO, GyAeT npotle » gewlesne NCnoab3oBaTb 06LLLle Mojenb.

1. git-bisect, Use binary search to find the commit that introduced a bug, https://git-scm.com/docs/git-bisect

2. Referential Transparency, Haskell Wiki, https://wiki.haskell.org/Referential transparency

w

“A pipe operator for JavaScript” by Axel Rauschmayer, https://2ality.com/2022/01/pipe-operator.html

IN

. “Functional Core in Imperative Shell” by Gary Bernhardt,

https://www.destroyallsoftware.com/screencasts/catalog/functional-core-imperative-shell

w

. “Impureim Sandwich” by Mark Seemann, https://blog.ploeh.dk/2020/03/02/impureim-sandwich/

o

. “Unit Testing: Principles, Practices, and Patterns” by Vladimir Khorikov,

https://www.goodreads.com/book/show/48927138-unit-testing

~

. “Command-Query Separation” by Martin Fowler,

https://martinfowler.com/bliki/CommandQuerySeparation.html



https://git-scm.com/docs/git-bisect
https://wiki.haskell.org/Referential_transparency
https://2ality.com/2022/01/pipe-operator.html
https://www.destroyallsoftware.com/screencasts/catalog/functional-core-imperative-shell
https://blog.ploeh.dk/2020/03/02/impureim-sandwich/
https://www.goodreads.com/book/show/48927138-unit-testing
https://martinfowler.com/bliki/CommandQuerySeparation.html

generated-ids/

9. CRUD, Bukuneaus, https://ru.wikipedia.org/wiki/CRUD

10. “Command-Query Responsibility Segregation” by Martin Fowler, https:/martinfowler.com/bliki/CQRS.html



https://blog.ploeh.dk/2014/08/11/cqs-versus-server-generated-ids/
https://ru.wikipedia.org/wiki/CRUD
https://martinfowler.com/bliki/CQRS.html

ObpaboTka oWnb0oK

OLWnbKM MOXHO 06pabaTbiBaTh MNO-pasHOMY. TexHMKa U CTUIb 06paboTku ByAyT 3aBMCETb OT si3blka
nporpaMmmMmrpoBaHns, CTUA KOoAa, NpoekTa 1 ero orpaqueHw?l, a 4acTo — U INYHbIX npep,nhoeHvu?l

KOMaHAbl NN KOHKPeTHbIX 0N,

B 3T0M1 rnaBe Mbl He 6y,qu CTapaTbCsA OXBAaTUTb BCE BO3MOXHbIE BaAPUAHTbI 06’3860TKV| owwmbok. Bmecto
3TOro Mbl MOCMOTPUM Ha Hanbonee obLLMe NPUHLMMBI U TEXHUKMU pedakTopuHra, KOTopble MOryT MoMoYb

YNYULINTE KO,

YTOYHEHUE

Y MeHs1 HeT Lienn «npoAaTh» KOHKPETHbIN cnocob obpabaTbiBaTk OLLNGKM. BMeCTO 3TOro A xouy
nokasaTb, Ha YTO Yallie Bcero o6patlato BHUMaHe BO Bpems pedpakTopuHra v kakune

06CTOATENILCTBA MOTYT YC/IOXKHUTL 06PaboTKy OLLINGOK.

A Mory 6bITb He npaB. OnMcaHHble NPUEMbI MOMOratoT IMYHO MHE, HO 3TO He 3HAUWT, YTO OHU
YHUBEPCanbHO NPUMeHUMBI. Mepej X NCNonb30BaHNEM 13yyKnTe, kak 06paboTka oGOk
yCTpoeHa B Balliem NpoekTe, 06CyAnTe Njen ¢ KOMaHAoN 1 yA0CTOBEPbTECh, YTO OHN MOAXOAAT

BCeM.

Y ntobbiX MHCTPYMEHTOB eCTb 06/1acTb MPUMEHEHMS 11 OrpaHUYeHINs, MO3TOMY He UCMOoNb3yliTe nx
TO/IbKO pagn Ncnosib30BaHNA. Ecav Baw MNPOEKT HanncaH B OOH-CTI/II'Ie, 6yAeT CTPaHHO TaWnTb TyAa

byHKLUMOHaNbHOE CBA3bIBaHMe, Kak 6bl 3aMaH4YMBO 3TO HU 6bl10.

pamoTHas 06paboTka OLWN60K NoMo2aem CNPaBAATLCA C HeLUTaTHBIMU CUTYaLMSMU B MPUNOXKEHWN 1
AebaxnTb Npo6eMHbIi Ko, J06UTBCA 3TOr0 MOXHO PasHbIMK Cnocobamm, HO Kak NpaBuio, yaobHas

06paboTKa OLMGOK HAUNHAETCS C 3 IBPUCTUK:

e Ecnum owmbka melwaet HOPMa/JibHOMY BbIMO/IHEHUIO 613HEC-NOrMKN — He MbITaTbCs npoAo/IKaTb
paboTy, a nepexoaunThb K eé obpaboTke.
¢ O6pabaTbiBaThb OLUMGKM LIEHTPaNN30BaHHO, HO He CMeLLNBaTL B Kydy pasHble BU/bI OLLINGOK.

¢ HuvKorga He ymanumBatb HUKakue oLNGKM, 0CO6EHHO — HeobpaboTaHHble.



B 370l rnaBe Mbl pasbepémcs, YeM nosneseH Kaxabllii MyHKT 1 Kak VX peann3osaTb B koge. Ho npexae, yem

NPUCTYNUTL K PepakTOPUHTY, HEMHOFO OrOBOPUMCS O TEPMUHAX 1 BUAAX OLINGOK.

Buabl owinbok

B “Domain Modeling Made Functional” CkoTT BnalunH gennt owimbkm Ha 3 Buaa: &

/JlomeHHble. Takve owmnbKn oXmgaeMbl B GU3HeC-NpoLieccax, Mbl 3HaeM VX MPUYUNHY 1 Kak 1X
obpabaTbiBaTb. Hanpumep, AeneHvie Ha 0 B Ka/sbKyNsiTope — 3TO AOMeHHas owmnbKa, NOTOMy UTO

3anpet onepaunn — 370 YacTb ﬂpEAMeTHOVI obnacTu.

WHPpacmpykmypHeie. Toxe 0X1AIEMbI Vi NOHSTHbI B 06paboTKe, HO CBS3aHbI C MHPPACTPYKTYpPOiA, a

He BU3HEeC-NI0TVKOIA. Hampumep, HeyauHbIi ceTeBol 3anpoc.

MaHuku. HeoxwuaaHHbIe OLLMGKM, Mbl He 3HaeM Kak 1x 06paboTaTb 1 BOCCTAHOBUTLCS MOC/IE HUX.

HaI'IpVIMep, nonyvnTb Tam, rae ero 6bITb He AO/KHO — 3TO NMaHUKa, MOTOMY YTO HEMOHATHO,

KaK NpoAoMKaTh PaboTy NPorpamMmbl 63 HyXHbIX AaHHbIX.

K Cnosy

A cneumnanbHO He NCMOJb3YH TEPMUH «UCK/THOUYEHMEY, MOTOMY YTO B Pa3HbIX MCTOUYHMKAX

LD L
«ACK/TOYEHMS» U «OLUNBKM» 3HaYaT POBHO NPOTUBOMOJIOXHOE. © < BMecTo Hero a 6yAy

NCNONb30BaTb TEPMUH «NAaHUKa».

Mbl 6yAeM 4acTo CBEPSITLCS C 3TUM CMINCKOM BO BpeMsi pedpakTopuHra. OH MOMOXET HaM He CMeLuMBaTb
06paboTKy pasHbIX OLLUMBOK B Kyuy, a Takxke BbIGUPaTh MNOAXOASALLME TEXHUKN 06paboTKM MO KOHKPETHble

cayyan.

TexHnkM 06paboTku

TexHVKN O6paGOTKl/I OLINBOK 3aBUCAT OT sA3bIKa, npeAnoYTEHNN KOMaH/AbI, CI'IeLl,VIq)I/IKVI 1 orpaHnyeHui

npoekTa. Yalle Bcero BCTpeyaeTcs KoA, rae ob6paboTtka oLLMOOK MOCTPOeHa O4HUM 13 4 cnocoboB:

o C NoMmoLLbto BbIGPACkIBaHUS Yepes

¢ lcnonb3oBaHus Result-koHTelHepoB;
¢ Co4yeTaHus BblGpacklBaHWsS M KOHTEHEPOB;

e CoueTaHus KOHTeIzHepOE n ¢yHKLU/IOHaJ1bHOI'O CBA3bIBaHWUA.

MbI He 6yzieM «paHXMPOBATL» WX «OT MAOXMX K XOPOLLMM». BMeCTo 3Toro o6cyAnm 1x npenmyLLecTsa 1
HeZO0CTaTKKN, a Takxe uccnegyem, kakme 06CTOATENLCTBA B NpOoeKTe MOryT NOATO/IKHYTb K UCMO/Ib30BaHNIO

TOW UAN MHOW TeXHUKM.

Hanpumep, cnepsa mbl 06Cyﬂ,VIM, Kak pe¢aKTOpMTb KOJ, B KOTOPOM MOXHO MCMO/Ib30BaTb TOJIbKO

BblbpacbiBaHVe NaHVK. 3aTeM NOroBOpUM, YeMm Mosie3Hbl KOHTeNHepbl, Kak U Korja MOXHO UCNoab30BaTh



nx. banxe k KOHLY rniaBbl MOCMOTPUM, KaK MOXHO COYeTaTb pasHble TEXHNKU BMeCTe.

BYAbTE BHUMATE/IbHbI

MOBTOPHOCh, YTO MPUEMBI B KHUre — 3TO PeKOMEeHAALMK, a He NpaBuna. PelleHune, NpYMeHsITL
3TU UAEN, CTOUT NPUHUMATbL B KaX/0M KOHKPETHOM c1TyaLmu, MOCOBETOBABLLMUCH C APYTMU

paspaboTumkamu.

BbibpacbiBaHME NAHNK

B JavaScript-koge camblli 4acTbll cNocob paboTbl € OLLMBGKaMU — BbIGPOCUTL MNaHUKY C MOMOLLbIO

throw new Error() | BelibpacbiBaHne paboTaeT HAaTUBHO 13 KOPOBKU», 1 3TOT CNOCO6 — MepBbIi,

KOTOprIZ BCNJ/IbIBAET B roJsioBe, Koraa Haao <<C006LLWITb, YTO YTO-TO MOLLJIO HE TaK»,

K Cnosy

Kpome| Error |eu4é eCTb| Promise.reject |, HO OH ckopee CBA3aH C aCHXPOHHbLIMU

onepauusamu, No3ToMy, Hanpumep, B 613HeC-norvike M NONb3YHTCA rOPasAo pexe.

[NaBHbIV HeZOCTAaTOK MaHUK B TOM, YTO OHW 60/IbLLE MOAXOAAT A1t HEOXMAAHHBIX OLLUMGOK, YeM Anst
OXunaaeMblix. MaHWKM ONUCLIBAIOT CUTyaLMK, KOTOpbIe MPUBOAAT MPOrpaMMy B HEKOHCUCTEHTHOE
COCTOSIHWE, OT KOTOPOrO He/lb38 80CCMAHO8UMbCA. OT OXUAAEMBIX Xe OLUNBOK BOCCTAHOBUTHCS MOXHO 1

" o O
V3BECTHO Kak. /13-3a 3Toli pa3HuLbl eCcTb Aaxe pekoMeHAauun nsberatb NaHuK B 6usHec-norvke. < <

Ha npakTuke, oAHaKo, AO6UTLCS TaKOro PasjeeHnst MOXHO He Bceraa. bbiBatoT NpoekTbl, B KOTOPbIX
06paboTka NaHVK 1 OLIMBOK NepemMelliaHa 1 YCTPOeHa 0ANHAaKOBO C MOMOLLIO BbibpackiBaHWs. B Takmx
npoeKTax MoXeT 6bITb C/IOKHO BHEAPUTL anbTepHaTUBHbIE CNOCO6bI 06PabOTKM OLLMGOK 1 MPUXOANTCS

paboTaTk TONbKO C NaHMKamu. Ho gaxe Takoi Koj Mbl BCE eLLé MOXeM CAenaTb HEMHOrO flyyLue.

Pa36epém Ha npumepe. JonycTuM, y Hac ecTb GpyHKLMS KoTopas obpaluaetcst kK API, UTo6bI

rnoslyunTb AaHHbIe 0 Nosib3oBatene. loc/ie nosyyeHns oTBeTa OHa MapCuT ero 1 COXpaHsieT pesynbTaT B

XpaHunuuie.

JAVASCRIPT

async function getUser(id) {
const dto = await fetchUsexr(id);
const user = dto ? parseUser(dto) : null;
if (user) storage.setUser(user);

else storage.setError("Something went wrong.");




PyHKLMA 3aHMMaeTCs 3aMpoCcoM K ceTu 1 Bo3spaluaet DTO 13 oTeeTa cepeepa nnm

ec/v cepBep OTBETUA C OLLNOKOIA:

JAVASCRIPT

async function fetchUser(url) {
const response = await fetch(url);
const { value, error } = await response.json();
if (error) return null;

return value;

DyHKUMA napcuT cepBepHbIil OTBET 1 BO3BPALLaeT 06beKT Noab3oBaTeNs uam , ecnun

DTO okazancst HeBanVAHbIM:

JAVASCRIPT

function parseUser(dto: UserDto): User | null {
if (!dto || !dto.firstName || !dto.lastName || !dto.email) return null;

return { ...dto, fullName: ‘$fdto.firstName} ${dto.lastName}' %;

YTOGbI MOHSITh, Kak IMEHHO pedaKTopuThb STOT KOJ, CriepBa OMNpeAenviM B HEM Npo6iemMbl:

¢ 06paboTku OLIMBOK Kak TakoBol TyT HeT. Mbl BO3BpaLLaeM 13 GyHKLMIA KOrfa UTo-TO NAET

He TaK, HO yMasn4ueaem NPUYKHbBI OLLIMGOK 1 HUKaK UX He obpabaTbiBaeM.

B pesynbTatax| fetchUser | n | parseUser |Mbl TepseM KOHTEKCT TOro, YTO UIMEHHO

MOLLINO He TaK, ¥ Ha YPOBHe BbiLLe NMPUXOANTCS Npogepsms daHHbIE HA Me e owUubKU cHoed. V13-3a
Ay6MpOBaHYIs MPOBEPOK KOJ CTAHOBUTCS LUIYMHBIM.

e B dyHKLMN YUTeHbl MO/1bKO HEKOMopsle NPO6NEMbl, a SBHOMO Ae/lerMpoBaHuns

HenpezABUAEHHbBIX OLUINGOK APYTM MOAYNSM HeT. NPy UCMONHEHUM Takoro KoAa npuaoXeHve
MOXET ynacTb Ha Nto60ol CTpouke.
¢ Mol He pazau4aem owMBKM MHPPACTPYKTYpbl U NpeaMeTHoOl obnacTy. Mpw aHanuse oWNGOK 3Ta

MHdOPMaLUs Mor/ia 6bl MOHAZ06UTLCS /15 MOVCKA MECT, TAe MPUIOXEHVe CIOManoch.
Monpo6yem 3T\ Npo6/ieMbl NCMPaBKTh.

HeO)KMHaHHbIE oWwmn6KN U noTeps KOHTeKCTa
OAHa 13 NpUYWH Anst pepakTopuHra KoAa ¢ BbibpachbiBaHNEM — HEOUYEBUAHOCTL TOrO, Kakue OLWNGBKN Mbl
OTNOBMM, @ Kakue HeT. B TakoM Koge nerko nponycTuTb HeobpaboTaHHYo OLLINGKY, 1 MPUIOXeHVe ynaaéT,

KOrJia Mbl 3TOro He OXunAaaem.

Hanpwuwmep, celivac ecnv BHyTpU NpoV30AAET oLnbKa, KOTOPYIO Mbl He XAanu, NPUNoXeHve

ynagér:



JAVASCRIPT

async function fetchUser(url) {

const response = await fetch(url);

// Donyctum, nocne pacnakoeku JSON mbl nonyuwnu He obbekT, a ‘null"’,
// Torpa cnepywwas cTpoka BbbpocuT ‘null is not an object':
const { value, error } = await response.json();

/]

MbI MOXeM 3TO peLnTb, J06aBKB 06paboTky Yepes | try-catch |Ha ypoBHe Bbile. Bbi6poLLeHHas
olnbka byaeT nepexsaveHa B GyHkUmn | getUser |, u Mbl cMoxXeM eé obpaboTaTh:

JAVASCRIPT

async function getUser(id) {
try 1
const dto = await fetchUser(id);
const user = dto ? parseUser(dto) : null;
if (user) storage.setUser(user);

else storage.setError("Something went wrong.");

o

catch (error) §

storage.setError("Couldn't fetch the data.");

OfHako, ec/iv Mbl BbIGpacbiBaeM NaHMKM A1 06paboTkM 8cex OLLMBOK, TO Mbl MOXEM C/Ty4aliHO CMeLlaThb

0XUNZAaEMble Y HEOXNZAEMbIE OLLIVNGKM. Hanpumep, eciv Banugaums Toxe Bbl6paCbIBaET NaHUKK:

JAVASCRIPT
function parseUser(dto: UserDto): User {
if (!dto) throw new Error("Missing user DRO.");
const { firstName, lastName, email } = dto;
if (!firstName || !lastName || !email) throw new Error("Invalid user DRO.");

return § ...dto, fullName: ‘$ffirstName? ${lastName?' %;

To Ha ypOBHe BbllLle CMOXET NX norimaTb, HO Mbl HE CMOXEM OT/INUYNTL pasHble OLUIMBKM Apyr

oT gpyra:



JAVASCRIPT

async function getUser(id) {
try {
/...

catch (error) f{

o

// error — 3To owubka ceTu unu ownbka Banujauum?
// OHa owmpaema unu Het?

//

// Mbl moweMm onpepensTb ownbku no coobuweHuio,

// KoTopoe nepepaBanu B KOHCTpykTop Error,

// HO 3TO HeHafémHO.

3AYEM 3HATb PA3HULY

MbI XOTVUM pa3nnyaTh OWVBKM U NaHWUKK, MOTOMY YTO UX MOXET 6bITb HYXHO N0-pasHOMY
obpabaTbiBaTh. B 3aB1CMMOCTI OT Tpe6oBaHWIi MpoekTa MOXeT BbITb HY>XXHO, Hanpumep,
nornpoBaTb MaHUKn B al'lépT-MOHVITOpI/IHI'e, a oXunjgaemble owmn6Kn OTpaxaTb B cepBuce

aHanUTUKU. YeM NpoLLe NX OTINUNTL, TEM MeHbLLIE KOAa YNAET Ha pasaenbHyro 06pa6oTky.

YT06bl OTINYATL NAHUKM OT JOMEHHbIX 1 MH¢paCprKTyprIX OLMBOK, Mbl MOXEM NCMO/b30BaTh AJ1s BCEX

HWX OTAeNbHble TUMbI.

Pa3Hble TUnbl oWwKn60kK

B cnyyae c JavaScript «0TAeNbHbIN TUM» OLIMBKN — 3TO KNacc, KOTOPLIN pacumpseT B Takunx

pacLuMpeHunsax Mbl MOXEM yKasaTb Ha3BaHWe UK BUZ OLLINGKK, a TakKe KaKyto-TO AONOAHUTENbHYHO

VIHd)OpMaLJ'I/II'O B OTAENbHbIX NONAX.

Hanpumep, Anst pa3nnyeHuns ceTeBbiX OLLMGOK 1 OLLMGOK BanugaLmm, Mbl MOXeM CO34aTb Takune TUMb:



JAVASCRIPT

// Ouwnbkn Banupauuu:
class InvalidUserDto extends Error {
constructor(message) 1%
super(message ?? "The given User DTO is invalid.");

this.name = this.constructor.name;

// Ownbku API:
class NetworkError extends Error {
constructor(message, status, traceld) {
this.name = this.constructor.name;

this.message = message ?? messageFromStatus(status);

// MOXHO pacwupuTb AOMONHUTENbHbLIMA MONSMU ONS NOTUPOBAHWA :
this.status = status;

this.traceld = traceld;

K cnosy

Ecnv npv Banngaumu Hago Bbl6p0CVITb HECKOJIbKO OLLINBOK Cpasy, a He BbIGPaCbIBaTb Mo oAHOM, TO

o
MOXHO paclnpUTb Knacc 4ONOHUTENIbHBIMU NONAMU U NCNONB30BaTb AggregateError L

TOI'Aa npwv 0OT/1I0B€ Mbl CMOXeEM MO TUNY NOHATb, YTO UMEHHO C/Ty4Yn/1I0Ch:

JAVASCRIPT

async function getUser(id) {
try 1
//
% catch (error) {
if (error instanceof InvalidUserDto) f{
1 else if (error instanceof NetworkError) {

1 else throw error;




Fail Fast
Y TaKoli 06paboTKN MHOrO MUHYCOB. Hanpumep, oHa UCMonb3yeT BbiGpackiBaHWe B KOge 6U3HEC-TIOMVKM, a

o .
Takxe HapyliaeT LSP < BHyTpw 610ka Ho HecMOTps Ha 3TO y Heé eCTb 0AHO MPEeNMYLLECTBO: NP

NOSIBEHMM OLLNGKM Mbl He MbITaeMcst MPOAO/KaTL PaboTy, a MePeXoANM K eé obpaboTke.

Mbl He XOTUM NPOAOMKaTL «<HOPMasbHYH0 PaboTy», MOTOMY UTO oLmbKa — 3TO HeKoOHcUCMeHmMHoe
COCMosHuUe NPUNOXeHUs. B TakOM COCTOAHUM HeT rapaHTvu?l, UTO AaHHbIe NPUNOXKEHNA BaNNHbl,

LeN0CTHbI, 1 C HUIMU MOXHO NPOAO/IKATh pa60TaTb.

Ecnun Mbl B 3TOT MOMEHT 3aBepLUaeM BbINOIHEHVE U Nepexoinm kK 06paboTke, Mbl o6e3onalunBaem cebs ot
JaNnbHENLWNX oWnB0K, KOTOPbIE MOTYT CUIbHEE NOBPEAUTb AaHHbIE. KpOMe 3TOro Mbl OUMLLAEM KOA

JAOMEHHO MoZenn, 0CBO6OXAas ero oT IMLLHNX NPOBEPOK.

Fail
fetchUser T
lSuccess
Failure
parseUser
J{Success
. o Fail
accountProjection —
lSuccess
renderAccount handleError

BbinosHeHue K00a CMaHOBUMCS NUHelHbIM, 0 8Ce 8eMKU C OWUBGKAMU cpasy xe

8edym 8 mouky 06pa6omku

Rethrow

B nocnegHem npumepe Ha nocneaHen CcTpoke 6510Ka NoABWIOCH BbIpaXXeHVe

else throw error |— 370 Tak HasblBaemoe nepebpacsieaHue (rethrow). Mbl NCNoONb3yeM ero kak

MeXaHW3M, KOTOPbIVi MOMOraeT He 3aMaa4ueame oLImnéKy, KOTOpble Mbl HE MOXEM 06pa60TaTb,

Ecnm Tekywmii 06paboTurk NpoBepu ownbKy Ha BCe 3HAKOMbIe eMy TUMbI, HO He HaLLE&N NOAXOAALLErO, OH
MOXeT NepebpocuTb eé Ha ypoBeHb BBEPX, YTOObI OLLMBKON 3aHANCS «KTO-TO MOYMHEe, KTO 3HaeT, YTo

Aenatb».



OfIHAKO

TyT BO3HWKaeT BOMPOC, KTO ByAeT 370 o6pabaTbiBaTb. O6 3TOM Mbl MOroBOPUM NoApo6Hee 6amxe K

KOHLYy rnasbl.

B TakoM koge GyHKLMN «BbINPSMASIOTCSA», @ KONMYECTBO NPOBEPOK Ha yMeHbLUaeTcs:

JAVASCRIPT

async function getUser(id) {

try {
const dto = await fetchUser(id);
const user = parseUser(dto);
storage.setUser(user);

t catch (error) {
if (error instanceof InvalidUserDto || error instanceof NetworkError) {

storage.setError(error.message);

1 else throw error;

MNpeumywecrsa
Mbl 406UANCE HEKOTOPBIX YyYLLIEHNIA KoAd. U XOTb UX HEMHOTO, OHV MOTYT (He rapaHTUPYIOT, HO MOTYT)

ynpocTuTb paboTy:

 BbINosHeHVe cTano 6onee AuHeliHbIM. Mbl MepecTanu nepenpoBepsiTb AaHHbIE Ha yxXe
NpOBEPEHHbIE OLLMEKM, MO3TOMY MOTOK KOAA CTan 60/ee «MpsiMbiM».

e Koz nepexoamnT k 06paboTke oLIMGOK Cpasy, Kak TObKO HOPMAbHOE 8bINONHEHUE CMAHO8UMCs
Heeo3MOXCHbIM. Mbl OCTaHaB/IMBaeM OLLMBKY B Havase, He AaBasi €/ NPUBECTU NPUNOXEHUE B
HeBaNVAHoe COCTOsIHMeE.

*  KoHmekcm owu60k coxpaHsiemcsi, NO3TOMY NMpu Hadane 06paboTkM y HaC eCTb MoaHas MHGopMaLus

0 TOM, YTO NpOn30LLIO.

Mpo6nembl

Ho y BbI6packiBaHWs eCTb 1 MPo6eMbl:

¢ Bbl6polleHHan ownbKa MOXeT BbICTPENNTL B paHTalime, eciv eé He o6paboTaTh.

e [pu 3TOM B 5i3blKe HET MHCTPYMEHTOB, KOTOPbIe 6bl 3acmasu/u 06pabaTbiBaTb BO3MOXHbIE OLLNGKY,
nosTomy 06paboTKy Nerko 3abbiTb UAK NPOMNYCTUTL.

¢ B Koge NouTU HeT CYHTaKCMYeCKol pasHULbl MeXay OLUMGKaMM 1 MaHKamu, 13-3a Yero UX CNoXKHO
pasnuyatsb.

¢ [pw 3TOM BbIGPaCckIBaTb NaHVKK B KOAE AOMEHHOW MO — ABHBbIV 3anax, MOTOMY YTO OLUNGKK
AOMeHa — He MaHVKK, OHN OXKMAaeMbl.

¢ BbINONHUTB npoBepKy Ha BCe NOTeHUManbHble own6KM MO>XHO, HO 3TO BbIrNAANT HEKPACKBO U3-3a




e icnonb3oBaHus MOXHO 136exaTb, CO34aBasi MOAKNACCHI HA KaXAbIA «CIOM»

NPUNOXEHWS, HO 3TO AenaeT MojeNb OLNGOK CoXHee.

¢ HescHo, kmo 6yaeT 0bpabaTbiBaTb BLIGPOLLEHHYIO OLLMGKY. MonaraTbCs Ha «40roBOPEHHOCTU»
0nacHo, NOTOMY YTO B 5i3blke HeT MHCTPYMEHTOB /151 MPUHYXAEHNSA K J0rOBOPEHHOCTAM.

¢ HeT 4éTKMX NpaBuA, KOTOPbIe 6bl OAHO3HAYHO yKa3blBaiW, KOTAA U Kak 060paynBaTth

«HW3KOYPOBHEBBIVi» KOJ, Browser APl v T.4.).

e MoxeT nocTpajath MPON3BOANTENILHOCTL, MOTOMY YTO KaXzbli 06beKT co6mpaeT cTek n

ApYryto HbopMaLito.
¢ CurHatypa ¢pyHKLWIA He COOBLLAET, YTO OHW MOTYT BbIGPOCUTL OLLUNBKY — Mbl MOXEM Y3HaTb 06

oLmnbKax TONbKO U3 UCXOLHNKOB.

YTOYHEHUE

BoobLue, B TypeScript Ans npesynpexzaeHunst 0 BO3MOXHbIX OLLEKAX Yepes chrHaTypy GyHKLMn

o

MOXHO NCMN0/Ib30BaTb TUMN . OH He yKas3blBaeT, Kakue UMeHHO OLUMBKM CTOUT OXNAATb,

HO KaK MVHVMYM HaMeKaeT Ha 1X 803MOXCHOCMb. ITO ienaeT CUrHaTypy YyTb TOUHee, HO ANs 6onee

ZleTanbHOro onMcaHnsa own6oK yepes TUMbl He NojoNAET.

Ecnm B NpoekTe MOXHO UCMOb30BaTh MO/6KO BblbpackiBaHe, TO 3TO, MOXaNyii, MakC1MyM, HTO Mbl MOXeM
caenartb. Mo-xopoluemy, BbiGpachiBaTh JlydLle TO/IbKO MaHWKK U 136eraTb Ux B 6U3Hec-noruke. Ho ecin B
npoeKTe eCTb OrpaHNYeHVIs, N3-3a KOTOPbIX He/lb35 UCMO/b30BaTk HYEro APYroro, Takoii Bug 06paboTku

MOXET 6bITb HEMI0XUM BapUaHTOM.

OpHako, kpome Bbl6paCbIBaHVlﬂ ecTb 1 gpyrue Crnocobbl pa6OTbI c owmbkamn. Ecim nccnesosas NPOEKT, Mbl

3aMeTWIN B KOZe KaKoW-To HaMék Ha Result-koHmeliHepbl, TO GyHKLMIO MOXHO YNYULLINTb.

Result-KoHTeMHepbI

Kak Mbl roBOpU/IN paHee, HeKoTopble OLLNBKN OXrAaembl. Hanprimep, Mbl MOXeM 0XMAATb, UTO APl BepHET
404 B OTBET Ha 3aMpoc HecyLecTBytoLLel CTpaHWLbl. Takasi CMTyaLms HecTaHAapTHas, HO Mbl 3HaeM, kak eé

obpabaTblBaThb.

[inst 06paboTKM OXMAAEMbIX OLLIMGOK MOXET 6bITb YA06HO NCMONb30BaTh Result-koHTeliHepbl. KoHTeliHep
— 3TO TWM, KOTOPbIV HAXOANTCA B OAHOM U3 BYX COCTOSIHUNIA: OH IGO0 COAEPXUT AaHHble, ecv onepaums

npotuna 6e3 Npo6ieM, TM60 COAEPXMT BO3HUKLLYIO OLIMGKY. CXEMATUUYHO ero MOXHO N306pasnTh Tak:



TYPESCRIPT

// Tvn KoOHTelHepa COCTOWUT U3 ABYX uvacTewn:
// - Success — ans cuTyauuu, Korpga Hago BEpHYTb pe3ynbTarT;

// - Failure — pns cuTyauwu, Korga Hafo BepHYTb OWMOKY.

type Result<TOk, TErr> = Success<TOk> | Failure<TErr>;
type Success<T> = { ok: true; value: T };

type Failure<E> = { ok: false; error: E }%;

YTOYHEHUE

13 NpriMepa HamepeHHo abCTPaKTHas v He MoHast. 1 cAenan 1o, UTobbl He

Peannzauyus

npeTeHA0BaTb Ha «KAHOHNYHOCTb».

PeanunsoBaTb cBOI ReSU|t-KOHTEVIHep C HyNna — 3TO MHTepecHas 3aja4ya, HO B NpoJakLueHe A 6bl

peKoMeHA0BaN NUCMO/b30BaTh M3BECTHbIE COOOLLECTBY peLleHVs. Hanpumep, Ans Nogo6HbIX 3aay

noaonaéT 13 6ubnnoteku fp/ts. &

Ecnn B BalLem npoekTe yxe UCMo/b3yeTca Hekas peanavsaums KOHTEVIHEPOB, n3yunte eé

BO3MOXHOCTU. BEPOSTHO, Yy HE&é y>ke ecTb BCé HEOBXOANMOE.

Mcnonb3ys KOHTeMHep, Mbl MOTAIW Gbl MepenicaTe GYHKLUIO T | KaK-TO TaK:

TYPESCRIPT

type MissingDtoError = "MissingDTO";
type InvalidDtoError = "InvalidDTO";

type ValidationError = MissingDtoError | InvalidDtoError;

function parseUser(dto: UserDto): Result<User, ValidationError> {

if (!dto) return Result.failure("MissingDT0");
const § firstName, lastName, email } = dto;

if (!firstName || !lastName || !email) {

return Result.failure("InvalidDtoError");

return Result.success({ ...dto, fullName: ‘$ffirstName? ${lastName}' 3);

Tenepb $pyHKLVIS BO3BPALLAET KOPOGOYKY C pe3y/1bmamom uau owubkol. 3Ta Kopo6ouKa NHKaNCyampyeT

MNHGOPMALIMIO O MPOM3OLLEALLIEN CUTyaLMM N BO3BPALLAET €€ Ha ypOBEHb BbiLLE.



CurHaTypa TouHee oTpaxaeT npouecc
C KOHTEeHepPOM Mbl BVAVM BO3MOXHbIe OLLMGKM NPSIMO B CUrHaType GyHKLMW. Ham He TpebyeTcs usyyaTb
VNCXOAHUKM, UTOBbI Y3HATb, Kakue OLINGKM Mbl OXMAAEM. BCe OXUAAEMbIe UCXOZb! ONepaLy OTPaXKeHb! B

BO3BpaLLlaeMom Tune.

Mcnonb3oBaHue KOHTeIZHepOB nveet n OGpaTHyI'O CTOPOHY, KOHEeYHO. YT06bI MCNONBL30BaTL AaHHbIE N3

pe3y/nbTaTa Ha ypOBHe BbllLie, HaM HaZ0 KOHTeliHep «pacrnakoBaTb»:

TYPESCRIPT

async function getUser(id) {
try {
const { value: dto, error: networkError } = await fetchUser(id);
const § value: user, error: parseError } = parseUser(dto);
storage.setUser(user);
1 catch (error) f{

/1.

Ecnu npon3sollna owmn6bka, To Npu pacnakoBke 3HaueHne 6yAeT NycTbiM, @ 3HaUNT Nepeaatb

JaHHble B CeytoLLyto GYHKLMIO He MoayumnTcs. Tak Mbl BUAUM, YTO JanbHelias paboTa BO3MOXHa,
MO/ILKO eCI OLLMBOK He 6bl10 NN OHM 06paboTaHbl. TO ecTb CUrHaTypa KOHTeMHepoB 3acTaBiseT

MOMHUTb O MOTEHLMabHbIX OLUMGKaX v 06pa6aTblBaTb nx:

TYPESCRIPT

async function getUser(id) {
try {
const { value: dto, error: networkError } = await fetchUser(id);

// O6bpaboTtaTtb 'networkError'...

const § value: user, error: parseError } = parseUser(dto);

// 06paboTaTb ‘parseError’...

storage.setUser(user);
% catch (error) {

// 06paboTaTb HenpeaBUAEHHblE CUTyaLUW. . .

AN onvcaHns 0XngaeMblx OLIMG0K KOHTeRHepbl, BEPOATHO, MOAONAYT Nyulle, Yem NaHuKn. OHW
OT/INYAOTCA CUHTAKCUYECKIN, YTO MOMOraeT BOCNPUHUMATb UX Kak UMEHHO OX/AaeMble. Kpome 3TOro

KOHTelHepbl He HaZo «Bbl6paCbIBaTb», A 3HAYUT OHU He CZIOMAtoT NMPUNOXKEHNE.



K cnosy

B Node.js BO BpemMeHa Kon6ekoB onacHble onepayun NCnoJsib30Basn HEYTO MOXoXee Ha KOHTEVIHEP

o
— KOpTex n3 OLWNBKM N 3HAYEHNS: ©

function errorFirstCallback(err, value) {%

MNepemeHHas nycra, ecam onepawus NpoLLia ycrneLHo, UAn COAePXUT BO3HMKLLIYIO OLLMGKY.

370 TaKkke 13BecTHO kak error-first callback.

flBHas o6paboTka

Mocne pacnakoBKM KOHTeHEePOB Mbl MOXeM HacTPOUTb o6pa60TKy TaK, UTo6bI OLLNGKIN 3aKaHUYNBan

. y
«HOPMasbHOE» BbIMOJIHEHWE NPorpamMmmbl — nonyyum Fail Fast: ©

TYPESCRIPT

async function getUser(id) {
try {
const { value: dto, error: networkError } = await fetchUser(id);
if (networkError) return handleError(networkError);

// Wnn throw new Error(networkError) u obpaboTaTb noswe.

const § value: user, error: parseError } = parseUser(dto);

if (parseError) return handleError(parseError);

storage.setUser(user);
1 catch (error) f{

/1




Fail
fetchUser —

lSuccess

Failure
parseUser
lSuccess

o o Fail

accountProjection =

lSuccess
renderAccount handleError

Llenoyka pe3ysbmamos npepeémcs mam, 2de NoA8UMCA OWUbKa, U ynpasneHue

nepelidém e KoHey

YTOYHEHUE

B MMnepaTMBHOM KoZe Npu 60/1bLLIOM KONMYeCTBE OnepaLnii 3To 6yAeT BbIraAeTs rPOMo3AKo. Ho
€CNv KONNYeCTBO onepauuii HebonbLuoe (1-2), TO B LLeSIOM 3TO He Tak cTpaLiHo. O ToM, Kak

pacnakoBblBaTb KOHTeHepbl 6o1ee N3ALLHO, Mbl MOFOBOPUM YyTh MO3Xe.

LleHTpanu3oBaHHas o6paboTka
HecmoTps Ha He06X0AMMOCTE 06pabaTbiBaTh OLLUMGKM ABHO, Mbl BCE eLLé MOXeM HacTpoUTb

LieHTPasn30BaHHyto 06paboTky. Kak BapuraHT, Mbl MOXeM WCMO/Ib30BaTh OTAE/LHYIO GYHKLIMIO, KOTOpast

byseT 3aHMMaTbCs 06paboTKOM OLLMGOK 1 MCMONb30BaTb €€ Npu pacrnakoBke KOHTeHepoB:



TYPESCRIPT

type ValidationError = MissingDtoError | InvalidDtoError;
type NetworkError = BadRequest | NotFound | ServerError;

type UseCaseError = ValidationError | NetworkError;

// OyHkums ‘handleGetUserErrors® o6pabaTbiBaeT ownbku w3keiica "getUser':
function handleGetUserErrors(error: UseCaseError): void {
const messages: Record<UseCaseError, ErrorMessage> = {
MissingDTO: "The user DTO is required.",
InvalidDTO: "The given DTO is invalid.",
// ‘Record<UseCaseError, ErrorMessage>' ypocToBepuTtcs,
// 4TO Mbl MOKPbLIMM BCE OMMAAEMble OWUOKM.

¥

// Ecnu owubka HewusBecTHas, nepebpocum eé HaBepx:
const message = messages([error];

if (!message) throw new Error("Unexpected error when getting user data.");

// Ecnu owupaemas, obpaboTaem:

storage.setError(message);

// Ecnu Heobxopumo, [06aBUM WHOPACTPYKTYPHOW (YHKLMOHANBHOCTW:
logger.logError(error);

analytics.captureUserActions();

MaHnku oTaeNnbHO

TaK KaK «HU3KOYPOBHEBbI» KO He BO3BpaLLaeT KOHTeHep, a BbIGpacbiBaeT NaHWKW, HaM Hajgo

o6opaurBaTh Takue onepauyun B UTO6LI B C/lyYae Npo6/ieMbl BEPHYTh KOHTeHep:



TYPESCRIPT

type NetworkError = BadRequest | NotFound | InternalError;

async function fetchUser(url)
try {
const response = await fetch(url);
const { value, error } = await response.json();

return error ? Result.failure("BadRequest") : Result.success(value);

B

catch (error) {

//

// Ecnu ownbka owupaemMa — BO3BpalWaeM KOHTelHep:
const reason = errorFromStatus(error);

if (reason) return Result.failure(reason);

//

// Ecnu He oxupaema, TO ucnonb3yem rethrow:

else throw new Error("Unexpected error when fetching user data.");

O6epHyTb TaknM 06pa3oM HyXXHO ByAeT Kax(Obili BbI30B «HV3KOYPOBHeBOro» APl — B HalleMm cydae
KaXAblli 3aMpoC K CETU. ITO MOXET YBENNUMTL KOMYECTBO Koaad. OAHAKO, e cxema paboTsl € 3TMM API

0AMHaKoBasi, Mbl MOXeM YMEHbLINTb Ay6nmposaHme C NMOMOLLbIO AeKOPATOPOB:



TYPESCRIPT

// DekopaTop 6yAeT NPUHMMATL «OMNACHYH» (YHKLMIO,
// v Bbi3biBaTL €€ BHyTpM try-catch'.

// Npn BO3HWKHOBeHUW ownbku, 6GyneT npoBepsThb,
// oxmpaema nu ownbka U BO3BpaWATb KOHTEUHep

// wnu nepebpacbiBaTb OWWGKY BbiWeE .

function robustRequest(request) {
return async function perform(...args) {
try {
return await request(...args);
t catch (error) {
const reason = errorFromStatus(error);
if (reason) return Result.failure(reason);

else throw new Error("Unexpected error when making a request.");

// Wcnonb3oBaTb feKopaTop MowHO 6GypeT

// C pasHbiMM HyHKUMAMU paboThl C cCeTbio:

const safeFetchUser = robustRequest(fetchUser);

const safeCreatePost = robustRequest(createPost);

MHOXeCTBEHHbIEe OWNGKMN

JlononHnTeNbHble AaHHble, HanpYMep A1 MHOXEeCTBEHHbIX OLUMOOK, Mbl MOXEM XPaHWUTL B MoNe [ error

KOHTeVIHepa. MbI MOXeM nepejasaTh B 3TOM nosie 06beKTbl, MaccvBbl UK gaxe | Exror |>VIHCTaHCbI. 310

MOXET NPUroANTLCS, Hanpumep, ANa OLUNM6OK BannAaLMm, KOTOpble cogepKaT CrCOK HeBanuAHbIX Nonei.

K Ccnosy

OAMH 13 cnoco60B COOBLLMTL O MHOXECTBEHHbIX OLLUNOKax — 3TO MaTTepH «YBejoMIeHMe»

e . L L o
(Notification). © " Ero ToXe MOXHO BOCMPVHMMAaTb, Kak OAUH U3 BUAOB KOHTEAHEPOB.

PacnakoBka

naBHas npobaema, KOHeYHO, HUKYAA He AeNacb — HaM BCE eLLé HYXHO pacnakoBbiBaTb KOHTEiHepbl 1
npepbIBaTh BbINOMHEHWE KOAa BPY4YHYto. CAenaTb 3TO Napy pas He CI0XHO, HO 6onee Yactas pyyHas
pacnakoBka MOXeT cAenaTb KOJ LyMHbIM. Ha MOMOLLb B TaKOW cUTyaLmmn MOXeT NPURTL GyHKLMOHaNbHOe

CBA3bIBaHMeE.



CBA3blBaHMe pe3ynbTaToB

NPEXAE, HEM HAYATb

O ¢yHKLUMOHaNbHOM CBS3blBaHUM XOpoLUo Hanucan CKoTT BaawwwmH B nocte o “Railway Oriented

Programming’, ¥ coBeTyko MpoUeCTb 3Ty CTaTbio Nepes MPOACIXEHMEM. Sl He Byzy NoAPO6HO

B/jaBaTbCA B eTann. B 370l cTaTbe BCE onmcaHo ropaszo aydlle, Yem cMor 6bl HanucaThb A.

KPOME 3TOro

Echn B Bawem npoeKkTe NCNoNb3yeTcs pydHas pacnakoBka, 1 Bac BCE ycTpaviBaeT, TO He CTOUT
nepenucelBaTb €€ Ha GyHKLMOHaNbHOE CBSA3blBaHMe. OHO MOXeET YCI0XHUTL KOZ, He NpuHecs

nonb3bl.

O cBA3bIBaHWMN CTOUT 3ayMaTbCs, €CN Balll NPOeKT HanucaH B GyHKLMOHANBLHOM CTUAe, a pyYHas
pacnakoska KOHTeVIHepOB HaunHaeT HanpsAraTtb. B ocTanbHbIX Clyvasx OHO, CKOpee BCero, He

HY>XHO.

OcCHOBHas nAes CBA3bIBaHWA B TOM, YTObbI 3aCTaBWTb KOHTEHep CaMOCTONATeNbHO 3a60TUTHLCA O
nocieoBaTe/lbHOM BbI30Be HECKONbKMX GYHKUMIA. Ceitvac BbI3BaTb GYHKLMM HANPsiMyIO OZHY 3a OAHOM

HeNb35s — BX0Abl N BbIXOAbI ¢yHKL|,VIIZ He COBMeCTUMbI ApYT C ApYrom:

TYPESCRIPT

function fetchUser(id: UserId): Result<UserDTO, FetchUserError> {}

function parseUser(dto: UserDTO): Result<User, ParseUserError> {}

// Mbl XOTUM BbI3bIBATb (YHKLUMM B BUAE:

// fetchUser -> parseUser -> storage.setUser

// Ho ceiiuac 3Toro cpenaTb Henb3s, MOTOMY YTO BbIXOA OAHOW (YHKLUM
// He cooTBeTCTByeT BXOLHOMY TUMy Cchefylwein 3a Hew.

//

// Oynkuus ‘fetchUser' BosspawaeT ‘Result<UserDTO, FetchUserError>',

// Ho ‘parseUser' Ha Bxog TpebyeT npocto ‘UserDTO'.

Mbl MOXeM BOCMPUHMMAaTb CBA3bIBaHWE, Kak «MOArOHKY» BXOAHOMO TUMNa GYHKLWIA, YTOBbl OHW MOrIn

NpUHUMaTh Ha BXOA | Result<TOk, TErr> [ ECim 6bl Mbl «<MOATOHANNY TUMbLI PyKamu, TO MOYHYNNO0CH Bbl

YTO-TO TMNa:



TYPESCRIPT

function parseUsex(
result: Result<UserDTO, FetchUserError>

): Result<User, ParseUserError> {}

Ho aTo He BapMaHT, MOTOMY YTO Mbl HE XOTUM Ha BXoje ABNCETb OT pe3ynbTraTa KOHerTHOIz

npezblayLieri onepaummn. Mbl XOTUM yMeTb NoyYaTh At06ble pesy/bTaThl U pacnakoBblBaTb

aBTomMaTmyeckun.

[ins aBTOMaTU3aLMM 3TOrO «KeNe3HO40POXHOe NporpaMmmMmnpoBaHmne» npejsaraeT UCrnoab3oBaTh
cneunanbHble ¢yHKLLVIVI-a,D,aI'ITepr. B 3aBMCMOCTYM OT peanusauumn KOHTEVIHEpa, 3TV ajanTtepbl MOryT 6bITb
oTAeNbHbIMU GYHKLUMAMY UAN MeTOAaMM KOHTelHepa. [ He 6yay NpeTeHA0BaTb Ha KAHOHUYHOCTb,

Mo3TOMY MOS peanv3auys bygeT cxeMaTUUYHO:

TYPESCRIPT

const Result = {

/1

// Ecnu TeKywwil KOHTeWHep B COCTOSiHMM Success,

// TO Mbl «pacnakoBbiBaeM» 3HaueHuWe W nepefaém ero Ha BXOA (yHkuum fn.
// Ecnu KoHTeWHep B cocTosiHuu Failure,

// BO3Bpawaem HOBbIM KOHTelHep Failure<E> c¢ owwbkoin,

// koTopas 6bina B 3TOM KOHTelHepe.

bind: (fn) => (ok ? fn(value) : failure(error)),

// Tpv 3aBepweHUn LENOYKW BbINONHEHUS

// Ham Hapo obpaboTaTb owubky unu pesynbTaT,

// noaTomy ABe (yHKUMM-ApPryMeHTa B 3TOM MeToAe:
match: (handleError, handleValue) =>

ok ? handleValue(value) : handleError(error),

// MeTop ‘bind' 6ygmeT «CBA3bBATb» (YHKUMM B LEMNOUKY,

// a meTop ‘match’ 6yneT «pasBopauuBaTb» (UHANbHbI pe3ynbTaT.

// MeTop ‘match’ npuHumaeT 2 aprymeHTa:
// - nepsas dyHKunMs — 3T0 06paboTunk ownbok, oHa ByneT obpabaTbiBaTb OwWMBKKM BCen L|

// - a BTopas — o6paboTumk pesynbTaTa ULEnoYKu.

Tenepb pe3y/bTaTbl MOXHO CBA3bLIBATL B BUAE LIEMOYKN 13 HECKOJIbKNX BbI3OBOB:



TYPESCRIPT

async function getUser(id) {
(await fetchUser(id))
.bind(parseUser)

.match(handleGetUserErrors, storage.setUser);

B Takoli dyHKLMM olmnbKa Ha 1t060M 13 pe3ybTaToB BbIMOSHEHWS Cpasy e OTNPaBUTCS B GYHKLMIO

handleGetUserErrors | Tak B coueTaHum ¢ Exhaustiveness Check®  Mbl Moxem opraHu3oBaThb

06paboTKy BCex owMBoK Ans| getUser [6e3 HEO6XOAMMOCTY pyKamu pacnakoBbiBaTk KOHTEHepbI.

K cnosy

CBA3blBaHME MOXET BbIMNSAAETh MO-pasHOMyY. 3TO MOXeT 6bITb Lienoyka MeToZ0B, MOXeT 6bITb

© o
dyHKLWA TUNa ©" koTopas «npoTankmeaeT» No cebe pesynbTaTbl OT OAHOM GYHKLWK K

Apyroi. PrHanbHas 06paboTka pesybTaToB TOXe MOXET BbIr/IfA4eTb No-pa3sHOMY B 3aBUCUMOCTY OT

CTUAA 1 NAapagnurMbel NpoeKkTa.

Ecnn B BalLeM NpoekTe eCTb KOHTeMHepbl, NPUrASANTECh K UX peann3aLmm noBHUMaTe bHee,

BO3MOXHO, TaM yXe eCTb BCE HY>XHoe. Ecnmn HET, MOCMOTPpNTE Ha CyLLeCcTBYyOLLME pelleHnsa Tina

O O L
fp/ts nnun sweet-monads 1 BeibepuTe cebe Ty, KoTopas 6onbLUe HpaBuTca. & & &

CMbIC/ CBA3bIBAHUS B 8MOMAMU3AYUU «MPOTANKMBAHUS» N PACMakoBKM pe3ynbTaToB. Mbl coeanHsieM Bce
pesynbTaThl B NOC/EA0BATENLHOCTL «Pa3BUIOK». OWNGKa 13 060N GYHKLMW Cbe3XaeT Mo pasBusKe Ha
«KOJeto C OLUMBKaMU» 1 KaTUTCS MO Helt 40 caMoro KoHLA. To MOX0Xe Ha CoeanHEeHNE XeNe3HOA0POXHbIX

nyTeli — No3ToMy 1 NporpammupoBaHue “railway oriented” &

fetchUser parseUser projection render |

| T

1 1

1 1

Chaining allows us wrap | '

and unwrap containers | |

automatically. . _ _ M7 handleError
fetchError parseError projectionérror

CeA3bigaHUE NOMo2aem adanmuposams exodsl U 8bix0dbl GyHKYUL

» HatusHoe cBA3bIBaHWE B JavaScript?..

Mpo6nembl

|-|p06J'IeMbI Y CBA3bIBAHNA TOXeE eCTb:

¢ Kog CTaHOBUTCA COXKHEE, 3TO MOXET YBENINUNTL MNOPOr BXOAA B MPOEKT.

¢ (CBA3blBaHWe TpebyeT A0roBOPEHHOCTEN: HYXHO CNeAUTL 33 UCNOb30BaHNEM KOHTEHepOoB 1
068pTKaMU AN «OMaCHbIX» HU3KOYPOBHEBbIX GYHKLMIA.

¢ B HedyHKLVOHaNbHOM KO/e 3TO MOXET BbIrNsAeTb HEOAHO3HAUHO.

¢ B JavaScript He XBaTaeT HaTUBHOIO NaTTePH-MaTUYMNHIA A1 YA0BHON PaboTbl C MOXOXUMUN UAEAMU.



Korpa npeanoyecTts NaHUKu
CBsi3blBaHWe U KOHTEVIHprI He MOryT NO/IHOCTbIO 3aMEHWUTb MaHNKW, 3TO HEMHOIO pPasHble MHCTPYMEHTbI.

Mo3TOMy NaHVKV MOTYT 6bITb NONE3HbLI U NPU paboTe C KOHTeHepaMu Toxe.

Hanpuimep, ecav KoHTelHep HUKTO He cobrpaeTcs obpabaTkiBaTk UM €CAV He BaXHO, Kakas npovsoluna
oLnbKa, TO KOHTeliHEp MOXET BbiTh He HyXeH. XOpoLUuii YeKNWCT C TeM, Koraa NpeanoYecTb KoHTelHep, a

o P . . —_—)
KOorja naHuky Bbl CMoXeTe HaliTv y CkoTTa BnawmHa B ctaTbe “Against Railway-Oriented Programming”. ©

Cross-Cutting Concerns

Korpa o6pa6oTka oLwm60ok onvcaHa e4MHO06pasHo BO BCEM MPOeKTe, HaM MPOLLEe OTbICKaTb MECTO C
OLIMBKOIA Mo, Hanpumep, 6ar-penopTy. Ho KpoMe 3TOro LieHTpann3oBaHHas 06pa6oTka No3BosiseT yA06HO

. o
KOMMOHOBATL Cross-cutting concerns, ©  Hanpumep, 1orMpoBaHue.

Ecnvt 06paboTUNKM OLLIMGOK N30/IMPOBAHbI, X MOXHO 0eKopuposams AOMONHNTENbHOA

2,
dyHKLMOHaNbHOCTLI0. & & HanpuMep, Mbl MOXeM J06aBUTb IOFMPOBaHYie B 06paboTUmnKi OLLINGOK C

MOMOLLbI0 AeKOPaTOpPOB:



TYPESCRIPT

// services/logger.js
// CepBuC norupoBaHus nNpepocTaBnsieT (yHKLUUO

// BN oTNpaBKU HOBOro cobbiTus:

const logEvent = (entry: LogEntry) => i%};

// infrastructure/logger.js
// 4YTo6bl He [06aBNATb NOrMpPOBaHWE B Kawgpli 06paboTuMK OTAENbHO,
// Mbl MO¥eM cO34aTb LeKOopaTop, KOTOopbi 6yaeT NpUHUMATb (YHKLUMIO,

// Bbi3bIBaTb €€ W NOrupoBaTb pes3ynbTaT Bbi30Ba:

const withLogger =
(fn) =>
(...axrgs) => {
const result = fn(...args);
const entry = createEntry({ args, result %);
logEvent(entry);
i

// network.js
// Torpa pns noruposaHus ownbok ByaeT AOCTAaTOYHO

// «0bepHyTb» 06paboTuuk B NOrupylwuini gekopaTop:

const handleNetworkError = (error: NetworkError) => {%;

const errorHandler = withLogger(handleNetworkError);

B uenom, cross-cutting concerns y406H0 0GpOpMAsTL B BUAE AEKOPATOPOB: Tak «CepBUCHAsH
GYHKLVIOHaNbHOCTbL OKa3biBAeTCs M30/IMPOBaHa, He CMEeLLVBAETCS C OCTabHbIM KOAOM NMPUIOXEHUS, a

camu AekopaTtopbl YA06HO «BHeAPATb» B CaMble pasHble YacTu KoAa.

YTOYHEHUE

Y ;eKopaTopOB eCTb OrpaHVYEHUSs, U OHW MOAOMAYT He BO BCex Clyyasix. Hanprmep, ecim Ham
HY>XHO OTMPaBUTL COOBLLEHWE B N1OT MO cepeaviHe paboTbl GYHKLUW, TO, BEPOATHO, AEKOPaTOPOM

3TOro A06UTbCs ByAeT CI0XHO.

XOTS B TaknX C/ly4asix 06bIYHO CTOWT MOAyMaTh, MOYeMy HaM HY>XHO JIOrMpoBaTh YTO-TO NO cepeduHe
GYHKLMM, CTONT N1 pa3buUTb 3Ty GYHKLMIO Ha HECKO/bKO. HO onsiThb Xe, MPOeKThl 1 crewyduka

6bIBatOT pasHbIMA.




3oonapk 06paboTymKoB

MoTeHUManbHO onacHble GYHKLMU MOTYT OTINYATLCA U 6bITb CBA3aHbI C pa3HbiMU APl Tpe6oBaHMs K
06paboTke OLWMBOK B Takmx GYHKLMAX MOTYT OTAMYaTbCs. Hanpumep, Kakune-To APl BMeCTo Ucnonb3oBaHWs

TpebytoT ykasblBaTkb CBONCTBO NV CyLlaThb CO6bITUE OLLNGKM.

LleHTpanu13oBaHHas 06paboTka NOMOraeT PeLuThb 1 3Ty NPo6/emMy, NOTOMY YTO OTLENNsSeT camu
06pabomyuKku OT MeCma ux ucno/1b308aHus. OANH 06pabOTUMK CTAHOBMTCS BO3MOXHO VCMO/b30BaTh C

pa3sHbIMu AP| 1 06pabaTbiBaTb UM OLUMGKN OT Pa3HbIX MOAYNENA.

K Cnosy

Ecnv curHatypa o6paboTtumka owmnbkm 1 APl cepBurca HECOBMECTVIMBI, Mbl MOXEM BOCMO0/1b30BaThbCA

o o
ajlanTepoM A5t peLleHns 3Tol npobaemsl. ©

Mepapxus otnoBa ownb0oK

PaHee Mbl yomMuHanm nepebpacsiBaHme oLLNGOK (rethrow) — To ecTb AenernpoBaHme ux

«BbILLECTOALLLEMY» 06PabOTUKKY, €CIN TEKYLLWIA He 3HaeT, kak Ux obpaboTaTb.

[lenernpoBaHue CO34aéT viepapxuto 06paboTUMKOB. Kak ¢ Nto6bIMM nepapxumsiMu, eé nydllle AepxKaTb Kak
MOXHO 60Jiee NI0CKOI. He Bcerga 3Toro noslyumnTcs 4o6UThCs, HO BCE ke YeM Nepapxyisi MIoLLe, Tem

npotie c Heli paboTaTb. OANH 13 BapvaHTOB OpraHu3aLm 06paboTUMKOB MOXHO cobpaTh 13 3 ypoBHel:

06&pTKYM Haf, <HU3KOYPOBHEBbIM» KOJOM

Ha «H13KoM» ypoBHe Mbl 060payrBaeM B 6paysepHble API, GyHKLUMK ANna paboTbl C CEThIO,

06LLeHNs C 4eBalicOM U T.4.

PYHKLMM-06EPTKIN NTOBAT NMaHUKM HU3KOYPOBHEBOIO KOAa. B 3aBMCUMOCTU OT CTUNS 06paboTku OHY Aanee

KOHBePTUPYIOT NoViMaHHble NaHWKK B KOHTeHepbl UAn NepebpackiBaloT UX Ha YPOBEHb BbiLLE.

06paboTunKM N0Nb30BaTENbCKUX CLLEHApUEB
Ha 3ToM ypoBHe Mbl 06pabaTbiBaeM OLIMGKM NONb30BaTENLCKNX CLieHapUeB: OLLMGKN JOMEHHOW NOTUKA 1

oxunaaemble MHPPaCTPYKTypHbIE OLUINGKM HU3KOTO YPOBHS.



K cnosy

Takue 06paboTUVKM MOTYT IOBUTL OLLMBKM Kak OAHOTO CLieHapus, Tak 1 Habopa CBA3aHHbIX Gry.
MepBble MOryT Ha3blBaTbCA 06paboTUMKaMM OLLMOOK tO3Kelica, a BTopble — 0bpaboTumnkamu cnarica

NpUNoXeHUA.

YA06CTBO 0601X BapUaHTOB 3aBUCUT OT MHOTMX GpaKTOPOB 1 peKoMeHZ0BaTb KOHKPETHbI

A0BOJIBHO C/IOXHO, NO3TOMY B 3TOM rnaBe Mbl npocto 06beAVIHUM UX B «O4UH YpOBeHb».

Co06LaTh Mo/b30BaTENH0 O MPOBIEMAX 0BbIYHO MPOLLE BCErO MMEHHO OTCHOAA, MOTOMY UTO Ha 3TOM
YPOBHE eCTb 40CTyN K CepBUCaM, KOTOPbIE MOTYT, HarNprMep, BbIBECTV COOBLLEHNe Ha 3KpaH nan
OTNPaBMTb 3anpoc B aNépT-MOHUTOPUHT. He BO BCeX NMpoekTax 310 6yAeT camoe yA06HOe MeCTo, HO Yalle

BCEro 0CHOBY 06paboTKM YA06HO BbICTPOUTL Ha STOM YPOBHeE.

06paboTumnKM nocnegHen HageXabl
Ha ypoBHe Bcero NpuioxeHus nan Be6-cTpaHULbl Mbl OTNaBANBaeM BCe He 06paboTaHHbIe paHee oLLNGKK

W NaHnkKun.

3aecb None3Ho 406aBUTb 10rMPOBaHVE U UHCTPYMEHTbI ANarHOCTUKK, YTOBbI NpY aHanuse 6b10 npolle
MOHATEL, YTO NPUBENO K Npobieme. PaboTaTb Ha 3TOM ypOBHe y06Hee BCero ¢ NaH1Kamu, MoToMy UTO y
HVIX eCTb CTeK-TPeiic, Mo KOTOPOMY B 6yayLileM NPOLLe aHaNN31poBaTh NPUYMHLI BO3HUKHOBEHUS

npo6nemsl.

HANPUMEP

B React ans 06paboTku oIM6OK Nob30BaTeNbCKMX CLieHapUeB 1 06paboTky NocnegHen Hagexab

. &
MOryT npuroaunTtbcs Error Boundaries. © OHW 0TNaBAMBAOT OLLMGKM BO BPeMsi peH/epa 1 BbIBOASAT

Ul, rae pa3pa6oTumki MOryT COOBLMTL NO/b30BaTEN0 O Npo6eme.

KPOME 3TOro

B JavaScript Mbl MOXeM OTNOBUTbL HeobpaboTaHHbIe OLUMGKM Ha YPOBHE r106aNbHOro 06bekTa ¢
.« D D D

MOMOLLbIO CNeLUnanbHbIX CobbITUiA. & & & Takne cobbITUA 06bIYHO coAepxaT HGopMaLIMIo 0

NpUYrHe 1 MecTe BO3HUKHOBEHWS OLIMGKM, MO3TOMY MX 06paboTKy NONe3HO coveTaThb C

JNIOTMPOBAHNEM N MHCTPYMEHTaM anépT-MOHNTOPVIHTA.

MNpegBannpaums gaHHbIX

B rnaese o ¢yHKLI,VIOHaI'II:HOM narvinnaiHe Mol YNoMUHanu npejaBanviiauunio JaHHbIX Ha BXOJe B MPUIOXeHUe
nepej nx ncnosib3oBaHneM. E& MOXHO paccMaTpmBaTb, kKak YacTb 06paboTKM OLLUMGOK, MOTOMY YTO OHa

npepbiBaeT BbiMOJIHEHVE NPOrpamMMbl NPy NosABAEHUN HEBaNVAHbIX AaHHbIX.



MpeABannaaLms 0cBO6OXAAET KOZA BV3HEC-NOMMKI OT INLLHMX NPOBEPOK 1 MO3BO/ISIET COCPEAOTOUMTHCS Ha
npeo6pasoBaHNsX AaHHbIX B 61U3Hec-npoLieccax. Tak 13 JOMeHHON MoAenn NponazatoT NLWHNE NPOBEPKH,

KOTOpble He UMetoT OTHOLLIEHWS K BU3Hec-npoLieccam.

C npeaBanujaLmeii Bce oLLIMGKN AaHHbIX COBUPAOTCA B OAHOM MecTe, a UX 0bpaboTka CTaHOBUTCS rnbye.

Hanpwvmep, ¢ Heli mpoLle KOMMNOHOBaTb OLWNGKN B HAa6opbl 1 06pabaTbiBaTh UX Pa3oM, a He MO OAHOW.

Mpwu pedakToprHre 06paboTKM OLLNGOK Mbl TakxKe MOXeM M0/1b30BaTbCs 3TON Uaeel 1 oToaBUraTb

NPOBEPKN AaHHbIX 611Ke KO BXOAY B MPUIOXKEHWNE:

Validation Projection

SomeBusinessWorkf Low

Input —m —> Output

Chain of Data Transformations

Unvalidated Data: Validated Data: Workflow Result:

+ dangerous | + checked | * minimal
« possibly corrupted ! « consistent |« typed

« not typed i « typed | . safe

« possibly inconsistent | « safe !

CHapyx*cu OaHHble ONACHble, BHYMpPU — 6e30NacCHbIe; HaAUYUe He8aNUOHbIX OaHHbIX

308epwum 8biNoAHeHUe U nepedacm ynpas/eHue 06pabomyuky ouu6ok

NOAPOBHEE

O npeasanuaauun, NocTBanngaLn, cenekTopax n 6€30MacHOCTY AaHHbIX Mbl norosopum 6onee

JeTanbHO B rnaBe 06 apxuTekType.
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NHTerpaums mopynen

CnoxHble NPUNOXKEeHNS COCTONAT U3 MHOXeCTBa YacTeli. BzanmogeincTBre YacTeli Mexay coboii BavsieT Ha
opraHusauynio N CNoXHOCTb Koaa. Yem B3aMMOAeVICTBMe npole n oyesnjHee, TeM fierde YnTatb 1
V3MEeHUTb KO NPU0XKeHNs. B 3Tol rnaBe Mbl pacCMOTPUM, Kak 3aMeyaTb Ype3MepHO 3anyTaHHYo

opraHnsaunio Kojda 1 Kak ynpoLatbe KOMMOHOBKY NMPUNOXeHUA.

3auenneHuve n CBA3HOCTb

Mn0XoVi Koz 3aMeTeH Mo CTpaxy ero MeHsiTb. CTpax BO3HUKAET, KOTAa HaM KaXeTCsl, UTo Moc/ie U3MEHeHW
«BCE Pa3BaNVTCA» U «MPUAETCS OGHOB/IATL Kydy pYroro Koga». Takvie oLLyLLEeHNs BO3HKAOT, ec/n

MOZAYNN MPUIOXKEHNA CANLLIKOM MHOIO 3HAKT ApYyr O Apyre.

K Cnosy

Moa Moaynem Mbl 6ysem NoHMMaTb 060C061eHHYI0 HacTb MPUOXEHWS], KOTopas oTBeYaeT 3a

KOHKPETHY0 3aZa4y 1 06LLaeTcs C BHeLLUHUM MUPOM UAN APYTMU MOAYNSMU Yepes nybanyHoe API.

Koraa oT 04HOro Moayns 3aBUCUT BHYTPEHHee YCTPOCTBO APYTX, U3MEHeHWs B HEM BANSIOT Ha
ocTanbHble MOAyNM Toxe. OCTaHOBUTL PacnpocTpaHeHe 3MeHeHWii Mo KoZoBOV 6ase B Takom cyyae
CTaHOBUTCA TPyAHO. PaboTa Haj 3ajayeli, HauMHaeT 3aTparnBaTb KOA, KOTOPbIN K Heli He oTHocuTcs. M3-3a
3TOr0 CTAHOBUTCA CTPALUHO BHOCUTL M3MEHEHUS, MOTOMY YTO C/IOMaThbCsi MOXET YTO YroAHO 1 HEO6X0AMMO

nepenpoBepsTb PaboTy BCEro NPUNOKEHMS.

CTeneHb 3HaHUsi OAHOTO MOAY/St 06 YCTPOCTBE APyryuX HasbIBAeTCs 3aueneHuen (coupling).S Yem Bbilue

3auenJ/ieHve, TemM CnoXHee BHOCUTb N3MEHEHNA N30/IMPOBAHHO B KOHerTHbIVI Moaynb.

Pa3peneHuve oTBETCTBEHHOCTU
B XOpoLLO OpraHM30BaHHOM MPUIOXKEHUN pa60Ta HaZ 3aZiayeli Bbi3biBaeT M3MEHEHVIsl TONIbKO B KOZE,

KOTOPBbIN CBSI3aH € 3TOi 3agaqeil. ITOT NPUHLMN N3BECTEH, Kak pasdeseHue omeemcmeeHHocmu (Separation

of Concerns, SoC). &



STOT NPUHLUMIM MOMOraeT OrpaHNYMBaTh PacnpoCcTpaHeHne N3MeHeHNn No KoZoBol 6a3e. Eciv Becb kog,
OTBETCTBEHHbIN 3a OHY 3asa4y, HAXOAUTCS B OAHOM MOZAY/e, TO N U3MEHEHUSs 3TOW 3agauun 6yAyT BAVSTL
TONBLKO Ha 3TOT MOAY/b. BC&, UTo K 3aa4e He OTHOCUTCA, HAXOAUTCA 3a NpeAenammn MOAYNS N He NoBansieT

Ha ero Koa.

o
CTeneHb «COOTBETCTBYS» KOAA 3ala4e Ha3blBaeTCs C8A3HOCMEbH0 (cohesion). © YeMm Bbllle CBA3HOCTb
MOZy/NIsi, TeM 6AmxKe ero Koz no CMblCNy K 3ajaqe, paav KOTOPOW ero Hanucany 1 Tem NpoLLe oTbICKaTb ero

B KOZOBOV 6a3e.

MpaBuio HTerpauumn moaynei
MepBoe 1 rnaBHoe, YTO HaM CTOUT NPOBEPUTL MNPV aHaN3e B3aUMOAECTBIS MoAyelt BO BpeMsi

pedakTopuHra, 3To Npasuo:

3auenneHne [OMKHO 6bITb HU3KNM, a CBA3HOCTb — BbICOKOW

CKOMMOHOBAaHHasi Mo TakoMy Nnpasuay NPorpaMMa BbIrISANT Kak «OCTPOBKM 3aa4», CBA3aHHbIe

«MOCTVKaMU» My6AnYHOro API, CoBbITUI NN COOBLLIEHNIA:

Module A

Module B

Module C
Module D

«Ocmposku» omeeyarom 3a KOHKpemHele 3a0a4u npedmemHoli obaacmu u
o6waromcs dpya ¢ Opy20M N «MocmuKam» ny6au4Ho20 API, cobeimuli uau

coobweHul

PaspeneHnue 3agay
YT106bI MOHATL, MO KaKUM Mpu3Hakam Bo Bpems pepakTopuHra nckaTb cnaboe pasgeneHvie 3agay,

paccmoTpuM npumvep. Mogynb

n3 ¢paFMeHTa HUXe CUIbHO 3auenieH ¢ Moaynem




MCNONb3yeT BHYTPEHHWE JeTann 06bekTa KOp3uHbI (CTPYKTypy 06bekTa v Tun nons , UTO6bI

Y3HaTb, NyCTasa N OHa:

TYPESCRIPT

// purchase.ts

async function makePurchase(user, cart) {

if (!cart.products.length) throw new Error("Cart is empty!");

const order = createOrder(user, cart);

await sendOrder(order);

Mpo6nema 3Toro Koja B HapyLUeHUN NHKancynauum. Mogynb He 3Haem u He Ao/14ceH 3HamMs,

KakK NpaBubHO MPOBEPUTb, NyCTa /I KOP3UHa.

JleTanv NpoBepKy KOP3WHbI, He BXOAAT B 3aAady opopmaeHns 3akasa. Ham BaxeH ¢akm, UTO KOp3uHa
HenycTasi, Ho He BaXHO, Kak 3TOT $akT 6yseT onpeaenéH. Peannsaumna NnpoBepki — 370 3aAada MOAyns

KOP3WHbI, MOTOMY YTO MMEHHO OH CO3/a&T 3TOT 06BEKT 1 3HAeT, KaK epXaTb ero BaJMAHbIM:

TYPESCRIPT

// cart.ts
// BblHOCUM NpoOBepKy MyCcTOTbl KOP3UHbl B MOAynb cart':
export function isEmpty(cart) {

return !cart.products.length;

// purchase.ts
import { createOrder } from "./order";

import { isEmpty } from "./cart";

async function makePurchase(user, cart) {

if (isEmpty(cart)) throw new Error("Cart is empty!");

const order = createOrder(user, cart);

await sendOrder(order);

Tenepb, ecnn BHYTPEHHSS CTPYKTYPa KOP3WHbI MO KaKUM-TO MPUYMHAM U3MEHUTCS, NU3MEeHeHNS

orpaHuyaTcs Moynem



TYPESCRIPT

// cart.ts
type Cart = {
// Beino products, cTano items:

items: ProductlList;

export function isEmpty(cart) {
// MecTo, KOTOpoe Hajo NoMpaBWTb:

return !cart.items.length;

// purchase.ts

async function makePurchase(user, cart) {
if (isEmpty(cart)) throw new Error("Cart is empty!");
// Wcnonb3oBaHue B LPYruX MOAYNSIX OCTaNOCb HEU3MEHHbIM,

// ™Mbl OTrpaHW4MAM pacnpocTpaHeHue W3MEeHEeHWN.

...Mogaynu, koTopble NCnonb3yT GYHKLMNIO 13 ny6anyHoro API, ocTaHyTCst Hem3MeHHbIMU. Ecin

6bl MOZYNIN NCMONB30BaNN YCTPOCTBO KOP3MHbBI HAMPSIMYHO, TO MPU U3MEHEHUW CBOICTBA, NMPULLIOCH 6bl

06HOBNATL UX BCE.

Kak onpepennTb CBA3HOCTb
YacTo ¢ NepBoro B3rNs/Aa HEeMOHATHO, OTHOCUTCA 3aja4a K KOHKPETHOMY MOAY/IHO, AN HeT. [ins NpoBepKu
rmnotes 06 3TOM Mbl MOXeM 06paLLaTb BH/MaHVeE Ha AaHHbIe, C KOTOPbIMU paboTaeT MoAyNb UK

dyHKLMA.

[laHHbIe — 3TO 8X00HbIe U 8bIXOOHbIE NAPAMEMPSI, @ TAKXE 3a8UCUMOCMU U KOHMEeKCM, KOTOPble UCMONb3yeT
MOAY/Nb. Yem MeHblLLe AaHHbIe OAHOTO MOAYAS CXOXM C AAHHBLIMU APYrOro MOAYNS, TEM BbiLLe BEPOATHOCTb,
UYTO OHM OTHOCSTCS K pa3HbIM 3agavam. Ecnv, Hanpumep, GyHKLMSA YacTo paboTaeT ¢ AaHHbIMU U3

coceAHero Moayns, Ckopee BCero, OHa A0J/XKHa bbITb ero 4acTbto.

K cnosy

Mbl MOXeM 3HaTb 3Ty Npobaemy kak 3anax koga “Feature Envy”. &

MpeACTaBMM, YTO Mbl pedpakToOpPVM NMPUNOXKEHNE ANSt TPEKMHTa PacxodoB. lonycTvM, B Mogyne,

OoTBeYatoLLieM 3a 6HOKeT, Mbl BUAMM TakoM Koz:



JAVASCRIPT

// budget.js

// Co3paéT HoBbI GloaweT:
function createBudget(amount, days) {
const daily = Math.floor(amount / days);

return { amount, days, daily %;

// CunmTaeT, CKOMbKO MOTPaYeHO BCero:
function totalSpent(history) {

return history.reduce((tally, record) => tally + record.amount, 0);

// DobaBnaeT TpaTy, yMeHbwas [OCTYNHOE KONMYECTBO AeHer
// w co3paBas HOBYKW 3anvcb B WCTOpUM TpaT:
function addSpending(record, { budget, history %) {
const newBudget = { ...budget, amount: budget.amount - record.amount };

const newHistory = [...history, recoxd];

return {
budget: newBudget,
history: newHistory,

¥

3apava mogyns — oTBeYaThb 3a NpeobpasoBaHus 6r0dxema. OAHaKO Mbl BUAUM GYHKLMW,

KOTOpble paboTatoT He TO/IbKO C HUM:

e O®yHKkumsA| totalSpent [ paboTaeT TONBKO C UCTOPUMEN 3anunceli 0 pacxosax;

e ®yHKkumA| addSpending | paboTaeT ¢ 6104XXeTOM, HO TOXe NCMO/b3yeT JaHHble NCTOPUW PacXOA0B.

W3 gaHHbIX, C KOTOPBIMK pa60Tar0T el ¢yHKLJ,VIVI, Mbl MOXEM CZe/1aTb BbIBOJ, YTO OHU He TaK yXX U

OTHOCSTCS K brogkeTy. Hanpumep, — 60/1blLIe OTHOCUTCSA K UCTOPUM PAacxoAoB, a
addSpending [ — 6onblue Noxoxa Ha Lenblil Nob30BaTeNbCKUI CLieHapuii MPUAOXEeHNS.

ﬂonpo6yeM pacnuanTe Ko4 no CPVIHaM, BblAE/INB NCTOPUIO U 103KeC B OTAe/NbHbIe moaynwu:




JAVASCRIPT

function

return

function

return

// 3pecb

function

return

function

return

// 3pecb

function

return

// budget.js
// TyT LepxuM TONbKO KOA,

// oTBeuvanwmit 3a npeobpasoBaHusa GoaxeTa:

createBudget(amount, days) {

const daily = Math.floor(amount / days);

{ amount, days, daily %;

decreaseBy (budget, record) {

const updated = budget.amount - record.amount;

{ ...budget, amount: updated %;

// history.js

TONbKO KOA, OTBevawwui

// 3a npeobpasoBaHus MCTOpUM TpaT:

totalSpent (history) §{

history.reduce((tally, record) => tally + record.amount, 0);

appendRecord (history, record) {

[...history, recorxd];

// addSpending.js

onuceiBaeM w3Kelc AobaBneHns TpaThl:

// - ymeHbwaeMm 6GwakeT;

// - nobaBnsem 3anucb B UCTOPWUI.

addSpending(spending, appState) {

const budget = decreaseBy(state.budget, spending);

const history = appendRecord(state.history, spending);

{ budget, history %;

B Hauane Xu3Hu NpunoxeHns NoAobHoe CTporoe pasgeneHune Moayneit n Gy MoxeT 6bITb He HyXHO. Ho

ecnv NpuIoXKeHne Hajo MaCLIJTaGVIpOBaTb 1 f06aB/sATh 60/bLLE MOb30BaTENbCKMX CcueHapveB, BEPOATHO,

noTpe6yeTcsi COBMELLATh GpyHKLMOHANBLHOCTL Pa3HbIX MoAy/eit. HeuéTkoe pasaeneHune Modynei MoxeT

NpnBECTN K HEABHBLIM 3aBUCUMOCTAMU MEXAY HVUMU, N3-3a KOTOPbIX KOMMNOHOBAaTb ¢yHKL|l/IOHaI'IbHOCTI:

byaeT cnoxHee.



[ins 6ecnpob1emMHOro MaclLTabMpoBaHUA HaM CTOUT CNeAUTb 3a 3aLlernieHneM 1 CBA3HOCTbI0. Eciv Mbl
3HaeM, 4To 6yAeM paclUMpsTb 1 Nepencrnonb3oBaTh GYHKLMOHANBHOCTb, TO yULle pasgenuTb KOA No

pasHbIM MOAY/ISAIM TaK, YTO6bI MEXAY HAMU GbI10 MUHUMYM CKPbITbIX 3aBUCYMOCTEN.

KOHTpaKTbl

o o o
MNy6aunuHoe APl MOAyns MOXHO Ha3BaTb NPOCTON pOpMOV KOHMpakma.® < KOHTpakTbl pUKCMpytoT

rapaHTVN OAHOW CYLLIHOCTM Mepes ApYrviMU: OHU TPe6YIoT OnpeAenéHHbIX apryMeHTOB 1 06513yH0T GyHKLMN
BO3BpallaTb KOHerTHbIVI pe3synbTaTt. 370 no3onsieT APYTUM YacTam NporpaMmbl nosaratbCq He Ha

YCTPOIACTBO MOAYNS, @ TONbKO Ha ero «obeLLaHnsa» 1 CTPOUTL CBOK PaboTy NCXOAA U3 HUX.

PaccmMoTpUM Ha npriMepe, 3a4eM 3TO HYXHO. B Koge Hike Mbl ONMpaemcst Ha YCTPOCTBO MOy st

Tem CaMbIM MOBbILLasd 3auenneHune:

TYPESCRIPT

/...

await api.post(api.baseUrl + "/" + api.createUserUrl, { body: user %);

/1

await api.post(api.baseUrl + "/posts/" + api.posts.create, post);

Mogynb He 38T YETKMX 06eLLaHWNii, Kak OH ByAeT paboTaTk, MO3TOMY NPW ero NUCroAb30BaHUN Ham

HaZo 3HaTb, Kak OH yCcTpoeH. Ho npsimasi 3aBUCMMOCTb OT «BHYTPEHHOCTEe» NOBbILLAET 3aLlerieHre: ecin

Mbl N3MEHVM MOAY/Nb TO I'IpVIAéTCﬂ MEHATb U KOA, KOTOprIZ €ro ncnonb3yet. 370 TOPMO3WT passuTmne

ApUNoXeHNS.

BmecTo 3TOrO MOAYNL Mor 6bl 06bSBUTH KOHmMpakm — Ha6op rapaHTUii, ONUCbIBaOLLMX KaK OH

byseT paboTaTb:

TYPESCRIPT

type ApiResponse = {
state: "OK" | "ERROR";
i

interface ApiClient {
createUser(user: User): Promise<ApiResponse>;

createPost(post: Post): Promise<ApiResponse>;

He BbINYyCKas HapyXy MLIHWX geTaneli:

3aTeM Mbl 6bl peanv3oBanu 3TOT KOHTPAKT BHYTPY MOAYNS



TYPESCRIPT

const client: ApiClient = {
createUser: (user) =>

api.post(api.baseUrl + "/" + api.createUserUrl, { body: user %),

createPost: (post) =>

api.post(api.baseUrl + "/posts/" + api.posts.create, post),

...A nocne ncnonb3oBanu 6kl ero, yxe onMpasicb TONbLKO Ha KOHTPAKT:

TYPESCRIPT
//
await client.createUser(user);
//
await client.createPost(post);
YTOYHEHUE

B ¢’OpMaﬂbHOM onpegeneHnn KOHTPaKTbl — 3TO Npej- 1 NOCTyC/10BMA B BUAE MPOMNCAHHbIX
o O
npoBepsieMbix cneumomnkaumin. © Ha npakTuke § NOYTU He BCTpeYan KOHTPaKTOB B TakoM BuAe,

3aTo B BUAe ¢MKCVIPOB3HVIH FapaHTVIVI — MOBCEMECTHO.

FapaHTUK — 3TO He 06A3aTeNbHO CUTHATYpPa UNN NHTepdeic. 3TO MOryT 6bITb YCTHbIE MK
nycbMeHHble 40roBopéHHocT, DTO, popmaT coobLeHWiA 1 T.4. TnaBHOe, YTOBbLI 3TN

JLOrOBOPEHHOCTU QUKCUPOBaAU nogedeHUe YacTeil cUcTeMbl APYT nepes Apyrom.

OfaHW 1 Te Xe obeLlaHVs MOryT BbIMONHATL Pa3Hble MOAYAN, NO3TOMY eC/Iv ONMpaTbCs Ha obeLlaHuns,

peann3aymto CTaHOBUTCA NpoLe NOAMEHATb, Hanprmep, BO BpeMsA TeCTUPOBAHUA:



TYPESCRIPT

// OnucbiBaeM «KOHTPaKT» paboTbl XpaHuauwa.
// B wHTeptelce ykasbiBaeM, KakoOW METOA MOKHO WCMNONb30BaThb,
// 4TO OH NMpuHMMaeT B KayecTBe aprymeHTta

// v 4TO OH BO3BpawaeT KaK pe3ynbTaT:

interface SyncStorage {

save(value: string): void;

// B aprymeHTe ‘saveToStorage' yKkasbiBaeM He KOHKPETHYW CYWHOCTb,

// a «4T0-TO, uTO peanusyeT uHTeppenc 'SyncStorage' »:

function saveToStorage(value: string, storage: SyncStorage) {

if (value) storage.save(value);

/!

describe("when given a non-empty value", () => {
// B TecTax onucbiBaeM MOK XpaHunuwa,
// Kak «4T0-TO, 4TO peanusdyeT 'SyncStorage' »:

const mock: SyncStorage = { save: jest.fn() %;

it("should save it into the given storage", () => {
// Torp.a BO BpemMs TeCTOB CMOXEeM «MNOoAMEeHUTb>»
// peanusaumi XpaHunauwa Ha MOK:
saveToStorage("Hello World!", mock);
expect(mock.save) .toHaveBeenCalled();
i3H
i3H

.Mnn AdXe BO Bpemsa paHTa|7|M3 AN 3aMeHbl O4HOr0 anropmTMa Nan Kycka npunoXxXeHnsa gpyrinm:



JAVASCRIPT

// CoxpaHsieM HAacCTPOMKM B KyKU WAU NIOKASbHOE XpaHunuue

// B 3aBUCWUMOCTM OT NONb30BAaTEJ/IbCKUX HACTpPOEeK:

const storage = preferences.useCookie ? cookieAdapter : localStorageAdapter;

const saveCurrentTheme = () => saveToStorage(THEME, storage);

// MNoka ‘cookieAdapter’ u ‘localStorageAdapter’ oba peanusywT ‘SyncStorage',

// ™Mbl MOXeM ucnonb3oBaTb NbGOW M3 HWUX B dyHKumMu ‘saveToStorage'.

Kcnosy

M aes Takoi «nmoAMeHbl» MOAY/ei NeXnUT B OCHOBE LabnoHa «CTpaTerns» v MHbeKLUn

OO O
3aBucmmocten. = < 7

Co6bITHS U cOOBLEHUS

YeM Huxe 3aLenneHne, Tem 6onblue obLeHne MOyelt CTaHOBUTCA NOXOXe Ha 06MeH CO0bLLEeHNSMM.

O6LLeHNe Mexay CepBepoM 1 KINEHTOM no REST — 370 npumMep Takoro obLeHNs. ® KnneHt u cepsep

HVYero He 3HatoT 06 YCTPOWCTBE APYr Apyra 1 06Lat0TCA TONLKO MO 3apaHee OnMcaHHOMY KOHTPaKTy —

COO6LLEeHNAMYM onpesenéHHOro BUAA C AaHHBIMU BHYTPU.

Co06LLeHUsT MOXHO NMepejaBaTh Kak HaMpsiMyto OT OAHOIO MOAYNS K APYroMy Yepes ny6anyHoe API, Tak v
Yepes crneLmanbHyto CyLHOCTb — nepedamyuk. Bo BTOPOM ciydae Moaynun Boo6LLe HYero He 6yyT 3HaTb

JPYr 0 Apyre v 6yAyT 3aLierneHbl TONbKO Yepes nepeAaTymka CoOo6LLEHUNIA NN COBbLITUIA:

It moves them and notifies all the modules
that are subscribed to messages of a specific type
Message Bus
AN
7

Does some work Consumes Messages of some type,

and produces does some work depending on those
Messages of some Messages' content and produces Messages
type as a result. of different types as a result

ObujeHue ceodumcs K nepedaye U NOMyYeHUo CO0bWeHul om nepedam4yuka

YTOYHEHUE

1 HaMepeHHO He Ha3blBas MepeAaTUNK «LUNHON COBbITUI», «<0UYepeabio» UM «6POKePOM»

< O O » -
CoO06LLEeHWIA. Mexay HUMU eCTb pasHuLa, © < < HO ANa CyTW 3TOW r1aBbl OHa He KPUTUUHA,

NO3TOMY A He CTan 3a0CTPATb BHVMaHMEe Ha KOHKPeTHOM TepMUuHe.




K cnosy

O6LeHne yepes COBbLITMA MOXHO Ha3bIBaTb «NAeaNlbHbIM 06LLEHEM» mexay Moaynsmm, noTomy
UTO OHO CBS3blBaeT MOAY/N TO/IbKO MPOTOKOAaMM COOBLLEeHNIA 1 X oTnpaBku. Ho HacTporika
Takoro obLeHns YacTo pecypco3atpaTHa, a AN ManeHbKUX NPOEKTOB 1 BOBCE MOXET OKasaTbCs

oBepxesoMm.

Mepesaya cobbLITUI 1 COOBLLEHNI 06bIYHO aCCOLIMMPYETCS C MUKPOCEPBYICHON apXUTEKTYPOIA, HO UX
npevMyLLecTsa MOXHO LCMO1b30BaTb U B 06bIYHbIX NPUNOXeHNAX. Ecnn npunoxexHne 60ﬂbLLIOE, n Hago
NOCTPOVTL OBLLIEHVIE MEXAY €r0 YacTAMM 6e3 3aLieneHVsi, TO NepejaTurik MOXeT MOMOYb PeLLnTb 3Ty

3aauy.

o =
B kauecTBe MPUMUTUBHOIO NepejaTymnka MOXHO NpeACTaBUTb NaTTepH «Habntogatenb». © B HEM Mogynn

NoAMNMCLIBAOTCA Ha COOBLLIEHVIS onpejenéHHbIX BUAOB 1 pearnpytoT Ha HUX, KOTa OHW NPUXOAAT:



TYPESCRIPT

// HabnwpaTtenb — dyHkuus, KoTopas byaeT pearuposaTb

// Ha coobueHna ‘Message':

type Observer = (message: Message) => void;

// NepepaTunMk [AET BO3MOKHOCTb MOANMCATLCS Ha cobbiTUa

// v MOWeT yBeAOMWUTb BCeX MOAMUCUYNKOB O HOBOM COODBWEHWUM:

type Observable = {
subscribe: (listener: Observer) => void;
notifyAll: (message: Message) => void;

¥

// Peanunsauus nepegatynKka B HalWeMm cny4vae — 3TO 06beKT C ABymMa mMeTodamu

// ¥ cnMCOK MoAnMUCYMKOB B BuAe MaccuBa 'listeners':

const listeners = [];
const bus: Observable = {
subscribe: (listener) => listeners.push(listener),
notifyAll: (message) => listeners.forEach((listener) => listener(message)),

I

// Nopnucunk 6yneT 3HaTb, YTO eMy Ha BXOA nepepapyT coobueHue ‘Message' — 3TO KOH

// Mo Tuny coobuweHns OH CMOKET MOHATb, HYKHO N emy obpaboTaTb 3To coobueHue:

const onUserUpdated = ({ type, payload %) => {
if (type === "updateUser") {
// OTpearupoBaTb Ha coobueHue,

// ecnn Tun NoAaXomauT.

const [firstName, lastName] = payload;
/] ...
¥
i

// NopnucaTb tyHKuuw ‘onUserUpdated’ Ha coobuweHus

// MoxHO C nomouwbk mMeTopa subscribe’:

bus.subscribe(onUserUpdated) ;

// TNpu nossneHnn HoBoro coobuweHus nepepaTynk yBEAOMUT O HEM

// BCex noanucaBwuMxcs C nomouwpk Metopga notifyAll”:




bus.notifyAll({

type: "updateUser",

payload: ["Alex", "Bespoyasov"],
i9H

YTOYHEHUE

B npoaakLleHe nucaTb CBOKO peanusaumio «Habaogatensi», BeposiTHO, He noTpebyeTcst. na paboTbl

o
C 3TVIM NaTTEPHOM YXe CyLLieCTBYIOT peLLeHUst, Hanpumep, RxJS. &

MonHoCTLIO pacuenneHHoe obLyeHne HY>XHO He BCerja, HoO MOXeT 6bITb NONE3HO, KOrAa Ha 00UHaKOoBbIe

coobujeHus G0MICHbI Peazuposame PasHsle Yacmu cUCmMemsl, HO HaM He XO4eTCs NoBbILLaTb 3aLenneHve

Mexay HUMn.

3aBUCUMOCTU

[oBOps 0 3aLenneHnn 1 nHTerpaumn Mo,qyneﬁ, CTOUT YNOMSAHYTb yrpaBneHune 3asucumoctamu. Mog

3a8UCUMOCMAMU ANISt NPOCTOThLI ByeM UMeTb B BUAY Nt060I KOZ, KOTOPbIA MCMOb3YyeTCs HaLLVM.

Hanpumep, B ¢pyHKLMN

KpOMe /|ByX apryMeHTOB Mbl UCMo/ib3yeM MeTo [ Math . random |—

3TO 3aBMCMMOCTb:

TYPESCRIPT

function randomInt(min, max) {

return Math.random() * (max - min) + min;

K Ccnosy

3aBUCMMOCTb O B MpyMepe BblLLE HeA8HAsA, NOTOMY YTO NCNONb3yeTcsd HanpsiMyto B

Tene ¢yHKL|l/Il/I 1 He 0603HaueH, kKak aprymeHT. Takve HesiBHble 3aBUCMMOCTY YCUANBaKOT

3auenneHve. Ecniv nonpo6oBaTh NpoTecTUpoBaTh GyHKLMIO HaM NpuAETcs AenaTb

rno6anbHblii MOK 061beKTa

YMpaBiATh 3aBUCUMOCTAMN MOXHO MO-PasHOMY, 3TO 3aBUCUT (N0 pun intended) ot napagurmel n cTunsa

Kopaa. OfHaKo 06bI4YHO YA06HO OTAENSATb 3aBUCMMOCTU, MPon3BoAsaLLMe 3PdeKTbl, OT OCTaNbHbIX. Takoe

pasgeneHne NoMoraeT NPUBOANTL KOA K Impureim-cTpykType, 0 nosib3e KOTOpOVI Mbl TOBOPWAV B /1aBe O

caig-apdexTax. anee Mbl NOCMOTPUM Ha MPUMeEpPbI TaKoro pepakTOPUHTa B KOZe, HaMmMCaHHOM B Pa3HbIX

napagurmax.



06beKTHas KOMNO3ULUA

B 06beKTHO-0PUEHTUPOBAHHOM MPOrPAMMIMPOBAHNM FOHUT KOMMO3MLMKN — 3TO 06BeKT. O6beKTb MOryT
CMeLLVBaTh AaHHble U AefiCTBUS (COCTOSIHME 1 METOZBI), ¥ MO3TOMY KOMMOHOBATL 061BeKTbI 06bIYHO
TpyaHee, YeM GYHKLMW. B 4acTHOCTU 60/bLLIAs YacTb NaTTEPHOB NPOEKTVPOBAHUS U MPUHLMMbLI SOLID

. &
peLuaoT MMeHHO NPo6eMbl 06bEKTHOW KOMAO3LMN. ©

K Cnosy

CTOWT OTMETUTb, UTO 06LEKTHbIN KOZ MOXHO NCaTk n3beras 3Tx Npo6nem, ecv pasgensiTb
AaHHble 1 gelicTBuMA. MPoCTO B GyHKLOHaNbHOM NPOrpaMMMpPOBaHMM K 3TOMY NoATankuBaeT cama

napaavrma, a B OO[ npuxoAnTCst NpUKNaAbIBaThk yCUAUs, YTo6bl 06 3TOM MOMHUTb.

[Jns NpriMepa NOCMOTPUM Ha KOz MPUOXEHWS ANs yNpaBaeHUs ¢ruHaHcamu:



TYPESCRIPT

class BudgetManager {
constructor(private settings: BudgetSettings, private budget: Budget) {%

// TnaBHaa npobnema kopa B HapyweHun CQS: 3pecb 3(heKTbl CMewaHbl C JIOFUKOW .
// 3TOT Knacc OQHOBPEMEHHO BanuaupyeT AaHHble W oBHOBNsAeT 3HauveHue OGwawxeTa. ..
checkIncome(record: Record): MoneyAmount | boolean {

if (record.createdAt > this.budget.endsAt) return false;

const saving = record.amount * this.settings.piggyBankFraction;

this.budget.topUp(record.amount - saving);

return saving;

// ...Ho 3Toro He BWMAHO Ha BEPXHEM YPOBHE KOMMO3ULMW.
// Mbl He cMOKeM OnpefennTb, YTO €CTb KakoW-TO 3tdeKkT,
// noka He MoCMOTpUM BHYTpb Koja ' BudgetManager'.
class AddIncomeCommandHandler {

constructor(private manager: BudgetManager, private piggyBank: PiggyBank) {%

execute({ record %: AddSpendingCommand) {

const saving = this.manager.checkIncome(record);

if (!saving) return false;

this.piggyBank.add(saving);

K cnosy

B npuMepe 5 MoApasymeBato, U4TO Mbl UCMO/b3yeM 8HedpeHue 3agucumocmeli (Dependency Injection,

o .
DI) 4epe3 KOHCTPYKTOPbI KNaccoB. 51 He Byly OCTaHaBAMBaTLCS HAa HEM OTAE/IbHO, HO OCTaB/IO

O O
HECKOJIbKO CCbINIOK, rAe 06 3TOM HamnmcaHo nogpobHee. & &

B npuMepe Bbille 13-3a HapyLLeHnst CQS HaM He SICHO, cko/16Ko 3$PEKTOB Ha CaMOM Jene NMPOVCXOAMT Mpu

. Mbl yBUAENN 2, HO HeT rapaHTui, yto | this.budget.topUp |He meHsieT uTo-
budget |

KomMnoHoBka caiia-3¢pdpekToB CBOANT Ha HET CyTb abcTpakumu: YeM 6onblue 3¢dpekToB, TeMm 6onbLUe obLiero

Bbl30Be MeToAa

HNbYAb KpOoMe 0bbekTa

COCTOAHWA, 3@ KOTOPbIM HAA0 CNejnTb N AepXaTb B ros1oBe — C 3TUM TPyAHO pa6OTaTb. Ecnv KOMMOHOBKN



calif-2ppeKToB MOXHO 13bexaThb, TO Nydlle eé n3bexarb.

BMeCTO 3TOro MOXHO BblAeNNTb NpeobpasoBaHNsa AaHHbIX, @ 3GdeKTbl 0TOABMHYTh K KPasM MPUIOXKEHUS.

Tak nonyynnock 6bl pasaenute 3GPeKkTbl 1 NOTUKY:



TYPESCRIPT

// Banupaumio BbHECEM B OTAENbHYH CYWHOCTb.
// 3ToT knacc bymeT 3aHMMATbCS TONbKO Banupauuen.
class AddIncomeValidator {

constructor(private budget: Budget) {%

// Mpn HeobxogumocTu, meTon ‘canAddIncome’ MOMHO cpenaTb MOSIHOCTbK YUCTHIM,
// ecnu nepepaBaTb 3HauyeHue "endsAt’, Kak aprymeHT.
canAddIncome(record: Record) {

return record.createdAt <= this.budget.endsAt;

// Ha BepxHeM ypoBHe paspenum Noruky u adheKkTbl.
// Nonyuntca Impureim-6yTepbpoa, O KOTOPOM Mbl FOBOPWMAM pPaHble:
// - 3bhekTsl Ana nonyyeHus paHHbix (Hanpumep, pabota c BJl Ha GekeHpe);
// - Norvka ob6paboTku AaHHbIX (BOMEHHble (YHKLMW, cO3[aHWe CywHocTen);
// - JbheKTbl Ans coxpaHeHwus AaHHbIX (UAM BbIBOAA HA 3KpaH) .
class AddIncomeCommandHandler §
constructor(
// 3Ta We TEexHUKa MO3BOMUT «BbITAWWTL» HapPyKy NpobremMbl C 3auenieHueM.
// Ecnu B knacce HabupaeTcs CAMWKOM MHOIO 3aBUCUMOCTEN,
// To, BeEposiTHO, CTOWT MogyMaTb 06 yny4yweHWu ero pgusanHa.
private settings: BudgetSettings,
private validator: AddIncomeValidator,
private budget: Budget,
private piggyBank: PiggyBank
) it

execute({ record %: AddSpendingCommand) {
// Banupauus:

if (!this.validator.validate(record)) return false;

// Pure(-ish because of injected settings) logic,

// can be extracted into a separate module:

// Yuctaa (mouTm — u3-3a BHeppéHHbix ' this.settings') noruka.

// E& MOMHO BbHECTW B OTAE/bHbIN METOA WAM MOAY/b,

// 9 pewun ocTaBUTb eé 34ecCb ANA HArnagHoCTM «cnoés 6yTepbpoma»:
const saving = record.amount x this.settings.piggyBankFraction;

const income = record.amount - saving;

// IhheKTbl ANA COXPaHEHUS [aHHbIX @




this.budget.topUp(income);
this.piggyBank.add(saving);

PaspeneHue gaHHbIX N NoBeaeHUs

CnepytoLnm Larom 6110 6bl XOPOLLIO OTAENNTL AaHHbIe OT noBegeHns. O6bekTbl 6ro4xKeTa 1 KOMUAKK

~ . 2
TOra NPEBPaTUNNCE Bbl B «<KOHTEiHepbl AaHHbIX» — CyujHoCcmu (entities @ mepmuHax DDD), < a

COXpaHeHVeM AaHHbIX 3aHUMaNnCcb 6bl «CePBUCHI»:

TYPESCRIPT

class AddIncomeCommandHandler §
constructor(
private settings: BudgetSettings,
private validator: AddIncomeValidator,
private budgetRepository: BudgetUpdater,
private piggyBankRepository: PiggyBankUpdater
) 1%

// 06bekTbl GaKETa W KOMUNKM Tenepb He COAepKaT MOBEAEHWUS, TONbKO AaHHble:
execute({ record, budget, piggyBank }: AddSpendingCommand) {

if (!this.validator.validate(record, budget)) return false;

// TMpeobpasoBaHusa AaHHbIX, GU3HEC-Noruka:
const saving = record.amount * this.settings.piggyBankFraction;

const income = record.amount - saving;

// 06HOBNEHHbIE OO6BLEKTbl C AAHHBLIMM:
const newBudget = new Budget({ ...budget, income %);
const newPiggyBank = new PiggyBank({ ...piggyBank, saving });

// «CepBucbl» c ahheKTamy COXPaHEHWUS [AHHbIX :
this.budgetRepository.update(newBudget);
this.piggyBankRepository.update(newPiggyBank) ;

PasaeneHvie JaHHbIX 1 NMOBEAEHVSi TOMOraeT OTAENNATh KOZ, KOTOPbI MeHAETCs 6bICTPO (MOBEAEHNE), OT

KOAQ, KOTOPbIV MEHSeTCH MeA/IeHHO (AaHHbIe). Tak M3MeHeHWst 3ampaz2usarom MeHswe ¢aiinos, N 3To

o &
orpaHM4MBaeT UX pacnpocTpaHeHne no KoAoBoi base.

MpuHUMN pa3aeneHns untepdeiica



y ~
Mpwv onncaHumn NoBeAeHNA Mbl MOXeM 1CNoab3oBaTb CQS, ©  Kak «MHTerpauoHHbIA IMHTep». Hanpumep,

€C/IN Mbl OMNVICbIBaEM CEPBIC C HABOPOM KOMaHZ, PasHULLA CUTHATYP MOXET yKasaTb Ha HapyLueHne CQS:

TYPESCRIPT

interface BudgetUpdater §
updateBalance(balance: MoneyAmount): void;

recalculateDuration(date: TimeStamp): void;

// ¥Ync! MeTop 4To-TO BO3Bpawaert,
// 3HauMT 3TO 3ampoc, a He KoMaHAa:

currentBalance(): MoneyAmount;

Toraa Mbl MOXeM NPUMEHUTL NPUHYUN pa3deneHus uHmepgelica (Interface Segregation Principle, ISP) @y

AEKOMNO3MPOBATh 3aja4y:

TYPESCRIPT

interface BudgetSource

currentBalance(): MoneyAmount;

interface BudgetUpdater {
updateBalance(balance: MoneyAmount): void;

recalculateDuration(date: TimeStamp): void;

K cnosy

OAMH 13 NaTTepHOB NPUMeHeHVs ISP — pasjeneHne CepBrCOB YTEHWA U 3aMUCK AaHHbIX.
Pa3genstb M cepBUCHI Ha YPOBHE KNAcCOB — 3aBUCUT OT 3aauL, HO pasAenieHne Ha ypoBHe

MHTepdelicoB MOMOraeT Kak MUHUMYM BbIPa3uTb PasHILY HaMepPeHUIA.

q)yHKLwIOHaIlI:Haﬂ KoMnosuyusa
B npoekTax c «6onee GyHKLMOHaNbHbLIM KOZOM» TOXE MOXHO BCTPETUTbL «BHeJpeHre 3aBUCUMOCTeR»,
cAenaHHoe ¢ NOMOLLbH YacTUYHOTo NprMeHeHna d)yHKLU/II\/‘I. Monb3a Takoro BHeApeHNA B TOM, YTO OHO

AenaeT HesigHble 3aBUCUMOCTU A8HbIMU.

Hanpumep, ¢pyHkums | 1istingQuery |BbiBOAUT cnicok md-$aiinos 13 ykasaHHOW nanku:



TYPESCRIPT

const listingQuery = (query) => {
return fs
.readdirSync(query)
.filter((fileName) => fileName.endsWith(".md"))
.map((fileName) => fileName.replace(".md", ""));

b

const projectlList = listingQuery("projects");

OHa HesiBHO 3aBUCUT OT MOZyNs KOTOprVI npejocraBnsgeT 40CTyn K ¢a|7|n03017| cucteme. B uenom, ato

He CTPaLLHO, HO Takyto GYHKLIMIO HeyJ06HO TeCTpoBaTb — /1t €€ TeCTOB NOoTpebyeTcs rNo6anbHbIA MOK

C YaCTUYHBLIM MPUMEHEHNEM MOXHO CO3/aTh «PyHKLMIO-Gabpuky». OHa byAeT NPUHUMATL «3aBUCMOCTU,

KaK aprymeHT, 1 Bo3BpalaTb pyHkumto | 1istingQuery | kak pesynbTart:

TYPESCRIPT

[ *%
* 1. BHeppeHue «cepsuca» system;
* 2. MNepepaya cobCTBEHHO ApPryMeHTOB;
* 3. lcnonb3oBaHne «cepsBuca» system
* BNA NONYYEHUS HYWHbIX 3(deKToB.
*/
const createlListingQuery =
({ system }) =>
(query) =>
system
.readdirSync (query)
.filter((fileName) => fileName.endsWith(".mdx"))

.map((fileName) => fileName.replace(".mdx", ""));

// Torpa mpu Mcronb3oBaHUW Mbl Gbl CnepBa «BHEApPWAW» system:

const listingQuery = createlistingQuery({ system: fs 3);

// ...A 3aTeM 6bl MCNONb30BANU CO3[AHHYH (YHKLMIO:

const projectlList = listingQuery("projects");

3TOT NOAXOA «He 0YeHb GYHKLMOHA/bHbIN», HO C HAM BMOIHE MOXHO paboTaTk, eC/I HaM He TPYAHO
«BHEAPSTb» 3aBUCMMOCTU ANS KaXAol Takoli ¢abpurku, a Ux UCNonb30BaHWe He JocTaBasieT npobaem ¢

06LLMM COCTOsIHNEM Unn 3pdekTamu.



OTKas oT 3aBUCUMoOCTe

B «6onee xapAKopHOM» @I MEHATL COCTOAHME V1 NPOU3BOAUTL Caita-3dpdekTbl He MPUHATO. MoHATVe
«3aBUCMMOCTeli» B MPUBLIYHOM NMOHUMaHUV TaM He OYeHb MOAXOANT. BMeCTo «3aBMCMMOCTel», KoTopble
«Hafo AépraTk 3a MeToAbl», 1 3dpdekToB P npeanaraet pyHKLUMOHANBLHOE S4PO0 B MMNEPaTUBHON

o6onouke.

K cnosy

o D
MHe HpaBuTCs, Kak 3Ty KoHuenuuo Mapk CMaHH Ha3blBaeT — 0TKa3 OT 3aBUCUMOCTER. © Mbl Kak

6bl OTXOAMM OT KOHLLENLMM 3aBUCMMOCTe BOObLLe 1 NpobyeM pelunTb Npobnemy nHauve.

B 3TOM noaxoze 8cst paboTa C COCTOSAHMEM OTOABMHYTA K KPasim NMPUIOXEHNUS. 3TO 3HaUUT, YTO YnTaTb U
3anmncbIBaTh (MW BIBOAUTL Ha 3KPaH) AaHHbIE MOXHO TONbKO B HaYane paboTbl MOAyNst U B KOHLe. Bcs

pa6oTa MeXAy STUMUN TOUKaMU CTPOMTCS Ha NPeo6pasoBaHUAX AaHHbIX.

To ecTb Mbl criepBa Noay4Yaem Bce HyXHble JaHHble U3 «TPA3HOro» M1pa, nepeAaém nx kak aprymeHTbl B

Lenouky npeobpasoBaHuiA, a MOTOM 3anuckbiBaem pesynbTar:



TYPESCRIPT

// BbiHOCMM (yHKUMI ¢ npeobpasoBaHueM
// HasBaHuii haWnoB K Ha3BaHMAM MOCTOB,
// CNWCOK KOTOPbIX HALO BEPHYTb:
const listingQuery = (fileNames) =>

// 3ameTbTe: HeT 3aBucumocTn oT "fs',

// Mbl paboTaem TONbKO C HAHHLIMWK:

fileNames

.filter((fileName) => fileName.endsWith(".mdx"))

.map((fileName) => fileName.replace(".mdx", ""));

// «Komnosuuusi» Tenepb — 3TO OTAENbHAA (QYHKUUA:
// - oHa cnepBa Bbi3biBAET HyWHble 3MPEKTb, YTOBH MONYUUTL AaHHbIE,
// - NOTOM MPOrOHSAET UX Yepe3 LenouKy BbIYMCNEHUH,
// - a B KOHUe BO3BpawaeT pe3ynbTaT WAM Bbi3biBaeT 3PHEKT ANA COXPaAHEHUS LaHHbIX:
const listingQueryComposition = (query) => {
// BHyTpu ucnonbsyem Impureim-6yTepbpos.
//
// 1. JbheKT mna nonyyeHus AAHHbIX .
// (MMeHHO M3-3a nNpuUcyTCcTBUS IBPEKTOB KOHTEKCT KOMMO3MLUUU
// M camy (yHKLUMI0 KOMMO3ULMM CUMTAIT «HEUMCTHIMU».)

const files = fs.readdirSync(query);

// 2. Norunka npeobpasoBaHWi B BUAE LEMOYKMU YUCTBIX (YHKLUNA.

return listingQuery(files);

// 3. JhheKT ANa COXpaHEHUs AaHHbBIX .

// (Ecnu mbl He BO3BpawWaeMm pesynbTaT M3 (GYHKLUK,
// a coxpaHsiem ero, TO Mocje 3aBeplieHus Lenoyku npeobpasosaHuil
// Mbl 6bl Bbi3BaNU 3PEKT COXPaAHEHUS AAHHbBIX . )

C nepBOro B3ra4a KaXxeTcs, 4To CTano XyxXe: ANs TecToB NoHajo6aTcsA rnobasbHble MOKM, a C
«BHe/JpeHVeM» MOXHO 1CM0/1b30BaTb 3arNyLLUK/ Ha MecTo cepB1coB. HO B 3TOV KOHLIEMLMN FOHWUT-TecTamu
Hajo TeCTMpoOBaTh TOJIbKO ¢yHKU,V|OHaI'IbHOe A4p0 — q)yHKLU/IPO . KOMI'IO3I/ILJ‘VIK) B MPOCTbIX
C/ly4asix MOXHO BOObLLe He TeCTMpOBaThb, a B 60/1ee CIOXHbIX — UCM0/b30BaTb MHTErpaLmoHHble nan E2E-

TecTbl.

I'Ipvl MCNO/Ib30BaHUW XXe NHTerpayMMoHHbIX TeCTOB Takasds KOMNo3nuns I'IOATO}'IKHéT Hac K apxutekType

«[opTbl-aganTtepbl», KOTOPasi NOMOXET YMeHbLUNTb KOJIMYeCTBO MOKOB, YTO C/jeN1aeT TecTbl MeHee

o4
«XPYMKNMU», =



K cnosy

06 apxuTekType «[opTbl-afanTepbl» Mbl €LLE MOrOBOPUM B OTAE/NbHOW rnaBe.

Moku Ham Bcé eLLLe I'IOHaAO6F|TCﬂ ANA, Hanpumep, TeCTMpoBaHNA aganTepos. Ho B aTOM cnydae Ha Ka)KAbIIZ

CepBUC Mbl HaMKLLeM NULLb OAVH afanTep, a 3HauUT M MOKaTb 3TOT CEPBUC HYXHO ByAeT NNLLbL OAWH pas.

TYPESCRIPT

interface System {

readDirectory(directory: DirectoryPath): List<FileName>;

const createAdapter = (service): System => (§
readDirectory(directory) {
/%, .0x/
3,
B

// test.js

describe ("when asked to read the given directory", () => {
it("should trigger the ‘readdirSync' method on the service", () => {
const mock = { readdirSync: jest.fn() %;

const adapter = createAdapter(mock);

adapter.readDirectory ("testdir");
expect(mock.readdirSync) .toHaveBeenCalledWith ("testdir");
i3H
[3H

B cnyuae ¢ «<BHepeHVeM 3aBCMMOCTeli» MOKaTb CEPBUC MPUXOAVNIOCE Gbl 0715 KaXOOU GyHKYUU, KyAa STOT

CepBUC BHEAPEH.
Apyrve cnoco6bl ynpaBneHus 3aBUCUMOCTAMU

Ecnv B NpoekTe o4eHb MHO20 OnepaLuii BBOAA-BbIBOAA, TO TOrAa «BHEAPEHWe 3aBUCMMOCTEl» vepes

4YacTU4YHOoe NMpuMeHeHne nosonAeT, BEPOATHO, NyyLue.

TeM He MeHee, Jaxe eC/IN Mbl COBMPAEMCS «BHEAPSTb» CEPBUCHI, 3TO 6yAeT CAeNaTb ropaszo npoLue, eciu
NepBbIM 1e/I0M Mbl Pa3AeniM N10rUKy 1 3¢ dekTbl. M03ToMy B GYHKLVIOHANBHOM KOAe pasiesieHne oTvkn 1

3¢ PeKToB — 3TO NepBbIt pedakTOPUHT, KOTOPLIA CTOUT cAenaTb.



YTOYHEHUE

Q0 O
B ® MCNoNb3yHOT 1 Apyriie TEXHUKU paboThl € 3aBUCUMOCTAMU. < 1 B MpoJaKLUeH-Koje Ha

JavaScript Takoe BUAEN TONBKO OAMH pas, MO3TOMY He MOTY CKa3aTb, HaCKOIbKO OHW YA06HbI.

XopoLunii 0630p TeXHUK paboThl € «3aBUCUMOCTAMMU» B D1 onvcan CKOTT BAallnH B CBOEM LuKe

~ . P . o ~ ~
cTaTeli “Six approaches to dependency injection”.©° OueHb peKoMeHzyt0 M0 KpaiiHel Mepe nepBbie

TpU CTaTbi.

ueﬂOCTHOCTbldCOFﬂaCOBaHHOCTb

B APUNOXKEHNAX C COCTOAHMEM HAM TakXe CTOUT C/Ie4UTb 3a C02/10C08AHHOCMbIO U 4e/10CMHOCMbI0 JAHHbIX.

3TO CBOWACTBa, KOTOpbIe obecneynBatoT HernpoTMBOPE4YMBOCTb TOrO, YTO BUANT NOJSIb30BaTE/Ib.

NOAPOBHEE

Moapo6HO 06 3ToM Hanucan CkoTT BnawwH B “Domain Modeling Made Functional” B pasgene 06

o
arperaTtax 1 CornacoBaHHOCTU AaHHbIX. ~

ArperaTbl

CornacoBaHHOCTb 06ecneynTb npotLLe BCero, e NCnosib3oBaTb HEN3MEHAEMbIEe CTPYKTYPbI JaHHbIX N

CNeamTh 3a HKaNCynsiumei.

PaccmoTpum Ha npumepe. MpeacTaBrM, UTO B KOAe MHTEPHET-MarasnHa Kop3vHa Ao/KHa Bcerja umeTb

NPaBW/IbHYHO UTOTOBYIO CyMMY:



TYPESCRIPT

// cart.ts
type Cart = {
items: ProductList;
total: MoneyAmount;
i

function totalPrice(products: ProductlList) {
return products.reduce(
(tally, { price, count }) => tally + price * amount,
(¢}
)i

function createCart(products: productlList): Cart {
return {
items: products,
total: totalPrice(products),
i

HenpasunbHO U3MeHnB 06BbeKT KOP3VHbI, Mbl MOXEM pPaccoraacosaTtb JaHHble. lonyctum, KaKow-To

NOCTOPOHHWI KOZ A06aBUA HOBbIM NPOAYKT B CINCOK:

TYPESCRIPT

// TIOCTOpPOHHUI Kop He 3HaeT, uTo nocne pobaBneHus npomyKTa
// Hapo ewé u nepecuuTaTb UTOTOBYW LEHY:

userCart.products.push(appleduice);

// Tenepb none ‘cart.total’ nokasbiBaeT HenpaBwibHOE 3HaueHue,

// nOTOMYy 4TO nocne /J,O6HEU'I€HVIR npoAyKTa OHO He 6bin0 nepecymnTaHo.

KyCcok faHHbIX, KOTOpble A0/XKHbI 0BHOBASTLCS «Kak enHOe Lienoe» — 3To aepezam. HensmeHsemMocTb
AAHHBIX MOXET MOMOYb AepXXaTb arperatbl cornacoBaHHbIMU. OHa NMPUHYXAaeT K TOMY, 4yTO6bI O6HOBNEHMNE

arperata NpPoncXoAnno, HaYUHAA € e20 KOPHes020 yPOoBHS.



TYPESCRIPT

// cart.ts
/...

function addProduct(cart: Cart, product: Product): Cart {
const products = [...cart.products, product];

const total = totalPrice(products);

return { products, total %;

/!

addProduct(userCart, appleluice);

(DyHKLU/IH rapaHTpyeT cornacoBaHHOCTb, MOTOMY YTO OHa 3HAEeT, Kakne JaHHble N 0TKyJa
06HOB/ATL, YUTO6bI OHU BbINV BanMAHbLIMU. MpaBMAbHOE 06HOBNEHVe — e€ 30Ha OTBETCTBEHHOCTK, arperaT

— 061acTb BANAHWS.

MpepBanupaums Ha BXofie B KOHTEKCT
Al'pel'aTbl N HEN3MEHAEMOCTb MOMOralT JepXaTb AaHHble 8HYyMpU HYacTu MPUNOXEHWA BannAHbIMU N

COrnacoBaHHbIMU. A UTObbI HeBaUAHbIE JaHHbIe B HErO He Nonasu, HyxHa npejsannjaums.

NOAPOBHEE

B TepmunHax DDD o60cobieHHas 4acTb NPUIOKeHWS Ha3blBaeTC OrpaHNYeHHbIM KOHTEKCTOM.

Moapo6Hee 06 3TOM MOHATUM Mbl TOBOPWUN paHee B r1aBe 0 pyHKLMOHaNBLHOM naiinnaliHe.

To eCTb B KOMMOHEHTe BMeCTO aZi-XOK NPOBEPOK Ha HY>XHble Mons:




JAVASCRIPT

function Cart({ items %) {
return (
!litems && (
<ul>
fitems.map((item) =>
item && item.product ? (
<li key={item.id3}>
{item.product?.name ?? "-"3}: {item.product?.price} xi" "%
{item.product?.count ?? 0%
</1i>

) : null

...MoXHo cnepsa NnpoBanvAMpoBaTh AaHHble, 06paboTaTh NOTEHLMaNbHbIE OLUNBKN:

JAVASCRIPT

function hasCorruptedItem(item) {

return !item || !item.product;

function validateCart(cart) {
if (!cart || !cart.items) return Result.failure("EMPTY_CART");
if (cart.items.some(hasCorruptedItem))

return Result.failure("CORRUPTED_ITEM");

// BmecTo Result Baw NpPOeKT MOKET WCMOMb30BATb MCKINYEHUS .

// NoppobrHee 06 ob6paboTke owMBOK Mbl FOBOPWAW B Mpeabiaywen rnase.

// AnbTepHaTuBoW ownbkam MoxeT ObiTb «AetonTHas» KOp3uHa Kak pesynbTaT Banupauum

// HO MHe BCE ke KaweTCsi, 4TO HapyweHue KoHTpakTa API — pocTaTouyHas npuyuHa ons

return cart;

...A BHYTpY KOMMOHEHTa UCMONb30BaThb ye 8a/UOHbIE U NPO8epeHHbIe AaHHbIe:



JAVASCRIPT

/!

function Cart(§ items %) {
return (
<ul>
{items.map(({ id, product %) => (
<li key={id}>
{product.name}: {product.price} x fproduct.count}
</1i>
)
</ul>
)i
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0606LWeHNs N nepapxmm

Bo Bpemsi pepakToprHra Mbl MOXeM 06HaPYXWTb B KOAE «CKPbITbIE 3aKOHOMEPHOCTV» B Pa3HbIX YacTsax
npuNoXeHnsa. 370 MoryT 6bITb CXOXME ANropuUTMbl AV NPUHLUNNbI pa60TbI q)yHKLlI/IIZ, KOTOpbl€ MOXHO

0606WNTb.

0606LLeHNs MOTYT KaK YnpoCTUTb KOA, TaK 1 cenaTb ero cioxHee. B 3TO rnaBe Mbl NOoroBopvM O TOM, KakK
MOHATb, KOrAa CTOUT 3aMeHATb MOXOXWI KO 0606LLEHHBIMY aAropuTMaMun 1 TUNamu, a Korga — Het. Mbl
TakXe 3aTpOHEM TeMy Mepapxmﬁl M Hacnej0BaHMA 1 MOroBOPUM, MoYemMy KOMNO3nUuA NpeanovTuTenbHee

HacnegoBaHMs.

O606LEHHbIE aNTOPUTMBI

O6O06LLUEHHDBI aNropuUTM — 3TO NMPOAOIKEHNE NAei abCTpakLm 1 yMeHbLIEeHUS Ay6nnpoBaHNs Koaa.

Ecnv Heckonbko GpyHKLUWI paboTatoT «Mo 0AMHAKOBOM Cxeme», Mbl MOXeM 0GOPMUTL 3Ty «CXeMy» B BUAE
Habopa onepauuii. Takas cxema byaeT onuncbiBaTb PaboTy GyHKLMIA abCTPaKTHO, «B OBLLMX YepTax», He

CCbl1asACb Ha KOHKPeTHble NepeMeHHble B KoAe.

Hanpurmep, BMeCTo py4Horo nepe6opa 3/1eMeHTOB MaccmBa:



JAVASCRIPT

const items = [1, 2, 3, 4, 5];

for (const i of items) {
console.log(i);

¥

// 12345

for (const i of items) {
console.log(i - 1);

¥

// 01234

...Mbl MOXeM BblfjeNnNTb «CxeMy paboTbl», @ UMEHHO — MepebpaTb MaccuB, AN KaXA0ro snemeHTa

NPUMEHUTb yKasaHHYo GyHKLMIO. B NpriMepe Hue 3Ty CxeMy VHKancynvpyeT B cebe MeToz

JAVASCRIPT

const printNumber = (i) => console.log(i);

const printNumberMinusOne = (i) => console.log(i - 1);

// NepebpaTb maccuB ‘items', Ans KaKAOro anemMeHTa BbINOAHUTL (yHKUMio ' printNumber®
items.forEach(printNumber);

// 12345

// NepebpaTb maccuB ‘items', ons KawAoro anemeHTa BbINOAHUTL (yHKUM ' printNumberM
items.forEach(printNumberMinusOne);

// 61234

O606LLEHHDBIN aNrOPUTM «CXEMbI» He CCbINAeTCa Ha KOHKPeTHbIe NepeMeHHbIe 1 GyHKLMK. BMecTo 3Toro oH

OXWAAET NX Kak mapameTpbl:

Mepe6paTb yKa3aHHbIl MaCCVB; A4S KaX/A0TO 31eMeHTa NPYMEHUTb YKa3aHHYI0 GYHKLVIIO 11

Takoii anropyT™ ONMPaeTCa Ha NPU3HAKU NepeAaHHbIX NapameTpos. Maccne MOXHO nepebpathb no-
3NeMeHTHO, GYHKLIMIO MOXHO Bbi3BaThb, NepejaB apryMeHTOM 31eMeHT MaccuBa. CoueTaHme 3Tux
NPU3HaKOB — 3TO KOHTPaKT Ha pPaboTy Takoro anroputma. BelsBneHve NoA06HbLIX CXeM 1 orpeaeneHme nx

KOHTPAaKTOB — 1 eCTb OCHOBA 06061 EHHOrO nporpamMmMunpoBaHnS.

YT06bI MOHATb, YeEM 0606U_LéHHble anropuTMbel MOTyT 6bITb NMONE3HbI U KaK UX BbIAB/ATL, MOCMOTPUM Ha
npunoxeHne ANs yrpasBneHvis GrHaHcamm. B koge HUXe ecTb ABe GYHKLMM ANIS MOACUHETa TPpaT 1

NoMoNHeHN B NCTOPUN:



TYPESCRIPT

// Tvn onucbiBaeT WCTOPUI TPAT U AOXOAOB B MPUIOKEHUN:

type RecordHistory = List<Entry>;

// 3anucb B UCTOPWUM COAEPHUT BUL, AATYy CO3LAHUA U CYMMYy:
type EntryKind = "Spend" | "Income";
type Entry = {

type: EntryKind;

created: TimeStamp;

amount: MoneyAmount;

I

// ToAcunThHIBAEeT, CKONbKO BCEro MOTPayeHo:
function calculateTotalSpent(history: RecordHistory) §

return history.reduce(

(total, { type, amount %) => total + (type === "Spend" ? amount :

0
)i

// NoacuuTbiBaeT, CKONbKO Bcero pobaBneHo:
function calculateTotalAdded(history: RecordHistory) {
let total = 0;
for (const { type, amount } of history) {
if (type === "Income") total += amount;
3

return total;

0),

yXe UMerLWnMnCs:

JlonycTnm, B NpuioxeHne noHagobunock Takke 406aBUTb MOACHET TPAT 38 HEKOTOPbLIV Nepuog,

Hanpvmep, 3a cerogHs. NMpu 406aBNeHNN HaM CTOUT NPOBEPWTL, HET N B HOBOM GYHKLIN OBLLMX YepT C



TYPESCRIPT

// B HoBoW dyHkuun ‘calculateSpentToday' BupgHa «cxema paboTbi»,

// noxowas Ha anroputm m3 ‘calculateTotalSpent' u ‘calculateTotalAdded':
// - B39Tb MaccuWB UCTOpWUU;

// - HaWTu HysHble 3anucu;

// - npocyMmupoBaThb.

function calculateSpentToday(history: RecordHistory) $
return history.reduce(
(total, { type, created }) =>
total +

(type === "Spend" && created >= today && created < tomorrow ? amount : @),

3ameTnM, YTO Kaxaan 13 Tpéx GpyHKLUMIA CBOAUTCS K ABYM 3aja4aM: OTGUALTPOBATE UCTOPUIO U

npocymMMUpoBaThb none

1 0606LWKTh:

B OTGUAbTPOBaHHbIX 3aNMUCAX. OTV 3a/a4M Mbl MOXEM BbIHECTU HaPYXy

TYPESCRIPT

type HistorySegment = List<Entry>;

type EntryPredicate = (record: Entry) => boolean;

// OunbTpauns Tenepb MOKET UCMONb30BaTbCS OTAENbHO.
// Npn 3atom tdyHkumsa ‘keepOnly' MomeT (UAbTpPOBaTbH WCTOPUI 3anucen

// no _nwbomy_ KpuTepuio, KoTopbliii peanusyeT Tun "EntryPredicate’:

const keepOnly = (
history: RecordHistory,
criterion: EntryPredicate

): HistorySegment => history.filter(criterion);

// CyMmMupoBaHWe Tenepb TOKE MOKET WCMOMb30BATLHCS OTAENbHO.
// Npn 3Tom B dyHkumw ‘totalOf' mowHo nepepaTtb _swbON_ (parMeHT ucTopum,

// v oHa nocuuTaeT CyMMy TpaT WAM AOXOAOB B Hel:

const totalOf = (history: HistorySegment): MoneyAmount =>

history.reduce((total, { amount }) => total + amount);

Toraa npeAblayLme GyHKLUM Mbl CMOXEM CKOMMOHOBATb 13 3TUX ABYX 3aday — 3T0 1 6yAeT peanvisauveit

0606LLEHHOrO anroputMa. Omauyarouuecs AeTanu Mbl 6yAem 1Crnonb3oBaTb Kak Napamemps! 3Toro



0606LLEHHOrO anropmTMa:

TYPESCRIPT

// OTAvYanTCs NUWb KpUTEpuu GuabTpauum, BCE OCTanbHOE OAMHAKOBO:
const isIncome: EntryPredicate = ({§ type %) => type === "Income";
const isSpend: EntryPredicate = ({ type }) => type === "Spend";
const madeToday: EntryPredicate = ({ created %) =>

created >= today && created < tomorrow;

// KpuTepuit dmnbTpauun nepepnaém kak «napameTp» gns keepOnly':
const added = keepOnly(history, isIncome);

const spent = keepOnly(history, isSpend);

// TOACYET CymMbl TOrAa MOWHO BECTM MO Sb6OMy (parMEHTY WUCTOpUK:
totalOf(spent);

totalOf (added);

totalOf (keepOnly(spent, madeToday));

0606LLeHUs YA06HbI, KOrAA Mbl MONHOCTLIO yBEPEHbI B «CXeMe paboTbl». ECIN Y HECKO/IbKIX KyCKOB KOAQ
«CXema» ognHakoBasa Uan oTnmyaeTca He3HauYnTebHO, 0606U.J‘eHI/Ie MOXET NOMOYb YMEHbLUNTb

AyénvpoBaHue.

Ho 0606LLeHMs Takxe MOTyT cienaTb KOZ ClIokHee. ECIM Mbl M003peBaeM, YTo «Cxema paboTbl» MoXeT
NMOMeHSITbCS, TO 0606LLaTh PaHO. IBPUCTUKA 34€eCh MPYMEPHO Ta Xe, 4TO 1 NpU paboTe ¢ Ay6aMpoBaHVieM.

Moka Mbl He yBepeHbl B CBOMX 3HAaHNAX 0 KOAg, C O606LLleHI/IeM Ny4lle NoBpeMeHNTb.

K Cnosy

MpaBuna paboTbl ¢ Ay6nnMpoBaHMEM, a TakKe To, Kak OT/IMYaTh MOBTOPSAIOLLUMIACA KOZ OT HeAocTaTka

NHPOpMaLMK, Mbl Nogpo6Hee 06CYXAANN B O4HOV N3 NpesblAyLLyVX ras.

O606LEHHbIE TUMBI

ViHoraa cxoxwue getanv MoryT 6bITb He y anropuTMOB, a Y TUMOB JaHHbIX. Tun — 370 Ha60p 3HaYeHui c
o - oD O . ~
HEeKOTOpbIMU onpejenéHHbIMN CBoCTBaMUN. & < Tloxoxue TUMbl MOXHO 06beAVHUTL B 0606LLEHHBI

TWM, HO NPW 3TOM CTOUT C1eA0BaTb NpaBuy:

0606LaTb TONIbKO KOFAa eCTb YBEPEHHOCTb, YTO HE BYAET UCK/TIOYEHUN




AaHHbIe MEHATb CN0XHEee, YemM Koa. HeaKKypaTHOe OGO6LL[€‘HI/I€ TUMOB MOXET 0CNabuTb TnNmM3ayno n

BbIHYAWTb 406aBASATL B KOA /INLLIHVIE MPOBEPKM. [1si NprMepa BEPHEMCS K TUM 13 pparmeHTa

BbllLE:

TYPESCRIPT

type EntryKind = "Spend" | "Income";
type Entry = {

type: EntryKind;

created: TimeStamp;

amount: MoneyAmount;

I

Ecnuv mbl 3HaeMm, 4YTOo B UCTOPUUN MOTYT NieXXaTb MO/bKO 3anncn € TakKumMu CBOI‘/‘ICTBaMI/I, TO TMMN Xopowo
onuceiBaeT NpegMeTHY0 061acTb. Ho ec/iv eCTb BEPOATHOCTb, YTO B UCTOPUU MOTYT HaXOAUTLCS U Apyre

3anucu, To € 3TUM TUMOM MOTYT BO3HUKHYTb I'Ip06ﬂeMbI,

JlonycTnM, B UICTOPMM MOTYT OTO6paxaTbCs KOMMeHTapuy Noib3oBaTess, KOTopble He cogepXaT CyMMbl, HO

coAep>XaT TeKCT:

TYPESCRIPT

type EntryKind = "Spend" | "Income

"Comment";
type Entry = {
type: EntryKind;

created: TimeStamp;

// 0606ueHne ocnabnset none ‘amount’,
// a BMecTe C HuMM u Becb Tun "Entry:

amount?: MoneyAmount;

// Npu 2ToMm nosensieTca HoBoe none, Towe cnaboe —
// «moweT 6biTb, a MOKeT He OblITb»:

content?: TextContent;

B tnne ecTb npoTusBopeyne. Ero nona — Heobsi3aTeNbHble, no3ToMy T1n

«paspelulaeT» 3anucK 6e3 cymMbl 1 TekcTa. Ho 3To HenpaBuabHOe OTpaxeHne NpeAMeTHON obnacTu:
KOMMeHTapuii AoNXeH cojepXaTb TEKCT, a TpaTbl I MOMOAHEHWA JOMKHbI COfepXaTb cymmy. bes storo

YC/I0BVS JaHHbIE B CTOPUM 3anuceit 6yayT HeBaNUAHbIMU.

MNpo6nema B TOM, YTO TUN C Heobs3aTeNbHbIMK NOASIMU MblTaeTcsl cMeLlaTh B cebe pasHele

CYLLHOCTU 1N COCTOAHWNA AaHHbIX. Mbl MOXeEM NPOBEPUTL 3TO, €Cn Co34aAnM React-kOMMOHeHT ANA BblBOAA

CYyMMBbI 3aMnNCK N3 NCTOPUN Ha SKPaH:



type RecordProps = {
record: Entry;

¥

// B KoMmnoHeHT nepegaém sanucb Tuna ‘Entry’,

// 4TOGbl BLIBECTU CYMMy TpaTbl WAW MOMOJHEHUS :

const Record = (§ record }: RecordProps) => {
// Ho BHYTpWM HaM MpUXOAMUTCS (UILTPOBATb 3TU [AaHHbIE.
// Ecnu 3anucb — 3TO KOMMEHTapuit, peHfep MpuaETCs NponycTuThb,
// KOMMEHTapuu CyMMbl He copepwart:

if (recorxd.type === "Comment") return null;

const sign = isIncome(record) ? "+" : "-";

// A TYT npupétca ewg n ckasaTb KOMOUNATOPY,

// 4To ‘amount’ «TOYHO ecTb, Mbl MpoBepunu!»

return ‘$§signt $irecord.amount!}"’;

PeHzep KOMMeHTapyisi B 5TOM KOMMOHEHTe He 0C060 NpMXMBaeTcs. YTo6bl MCNPaBUTbL 3Ty Npobaemy, Ham

cnepBa HY>XXHO MOHATb, YTO Mbl 3HaeM O I'Ipe,U,MeTHO|7| o6nactu:

® 3/eCb MOryT 6bITb TO/IbKO KOMMEHTapUK, AN MOTYT MNOABUTLCS APYrie TeKCTOBble COOBLLeHNSA?

¢ [oABUTCS 1N HOBLIN TV 3anucei, B KOTOPOM Gyp,eT none

e MoryT N 6bITb HOBbIE TUMbI 3aMKMCeid, B KOTOPbIX ByAyT COBEPLUEHHO Apyriie nons?

Ha Takue Bonpockl 0TBETUTL MOXHO He Bcerja. Koraa Ham He xBaTaeT 3HaHUIA 0 NpeAMeTHO o6nacT unm
TpeboBaHUAX K Nporpamme, 0606LLaTk TUMbI PaHO. B Takux ciyyasx npegnoyututensHee BMeCTo

0606LEHNIA TUMbI KOMNOHOBAMb:



TYPESCRIPT

// Mbl pasbunu TWN Ha HECKOMbKO.

// HeobsizaTenbHble nona nponanu, Mbl YE€TYe pasfensieM COCTOSHUSA [AHHBIX,

// a oT cTaTuyeckoi Tunusauun bypeT Gonble TONKY.

type Spend = { type: "Spend"; created: TimeStamp; amount: MoneyAmount %;
type Income = { type: "Income"; created: TimeStamp; amount: MoneyAmount %;

type Comment = { type: "Comment"; created: TimeStamp; content: TextContent };

// Ba, Mbl Hanucanu «Bonble KoAa», HO Ha PaHHUX CTaAuax npoekTa
// Ham BaxHee nmonacTb B NpPeAMETHYK 061acTb, 4TOGb MPABUALHO MOHATHL

// CyTb NPUNOKEHUS W CBA3WN MEWAY CYWHOCTSAMMU.

// Takue aTomapHble TWMbl, Kak Bbllle, — rubye,
// NOTOMY 4YTO Mbl MOXEM KOMMNOHOBAaTb UX MO MpU3HaKaMm,

// KOTopble HaM BakHbl B KOHKPETHOW CUTyauuu.

// Hanpumep, Huwe B Tune 'FinanceEntry®
// cobupaeM TO/NbKO 3anucu, _COAepkalue CyMMy_.
// Mo cnuckam TaKWxX 3amnuceil MOXHO MPOXOAMTbCS CYMMaTOPOM:

type FinanceEntry = Spend | Income;

// B Tune ‘MessageEntry' cobupaem 3anucu, _copepwawme TeKCT_.
// Ceiuyac TakoW TWn TONbKO OAWH, noaTomy MessageEntry' — aTto anuac,
// HO ecnu 3anuceil C TEKCTOM cCTaHeT 6ofibWe, Mbl CMOMEM PacWMpUTb 3TOT TWUM Aanblie.

type MessageEntry = Comment;

// Cambit obumit Tun ‘Entry' npeacTaBuMM Kak BbiGOp M3 _BCEX_ BO3MOMHbLIX BApWaHTOB.
// C TakuMMM 3anNUCSMU MOXHO Aenatb TONbKO TO, 4YTO MOXHO AenaTtb C _nm6oﬁ_ 3anucbl:

type Entry = FinanceEntry | MessageEntry;

// Hanpumep, ‘Entry’' MOXHO copTupoBaTb NO AaTe NOsiBNEHUS,
// Tak Kak ‘created’ rapaHTMpOBaHHO eCTb Yy BCEX 3anucen:

const sortByDate = (a: Entry, b: Entry) => a.created - b.created;

Mocne pepakTopuHra KOMMOHEHTY 60/1bLUe He HyXHbl IMLLHWE NPOBEPKU:




TYPESCRIPT

// B nponcax ykasbiBaem He obumit ‘Entry', a ‘FinanceEntry'.
// B HEM no onpepeneHuw ecTb CyMMa, MO3TOMY [OMNOJHUTENbHbIX

// npoBepoK BO BpeMs peHAeHpa Ham He noTpebyeTcs.

type RecordProps = §
record: FinanceEntry;

b

const Record = (§ record }: RecordProps) => {

const sign = isIncome(record) ? "+" : "-";
return ‘$§sign? $irecord.amount?’;

¥

K cnosy

[laxe ecv Mbl cAlenaem CKIAKY Ha <HeHacTosiLLyto Trnmu3aLwio» B TypeScript v o6k paHTaiiMa,
TO OZJHO /INLLIb NPOEKTUPOBAHWE C OFNISAKOV Ha Npex/AeBpeMeHHble 0606LLeHs 136aBSAT Kog OT

JINLLIHWX NPOBEPOK.

KOHeUHo, HeT rapaHTwii, UTo B MPOAaKLLEHe B NPOMC KOMMOHEHTA He MOMagET HenpaBubHbIN TN
AaHHbIX. HO C rpaMOTHbLIM aNépT-MOHUTOPVHIOM 1 06PaBOTKOM OLIMGOK Mbl CMOXEM 3TO 6bICTPO

HalTu 1 ncnNpaBnTb.

OcHOBHas 1Aes KOMMOHOBKM TUMOB B TOM, UTOBbI He 0606LLaTk paHbue 8pemeHuU. CKOMMOHOBaHHbIE TUMbI
npoLLe pacwmpsaTh Mo Mepe YCNoXHEHUA TpeboBaHWI K npunoxenHuto. K npumepy, Ham notpe6osanock

A06aBUTb 3anNmncK € oBepapadTOM N CUCTEMHbIE TEKCTOBbIE CO0bLLeHMs. [lobaBuM




TYPESCRIPT

type Spend = { type: "Spend"; created: TimeStamp; amount: MoneyAmount }%;
type Income = { type: "Income"; created: TimeStamp; amount: MoneyAmount %;

type Overdraft = { type: "Overdraft"; created: TimeStamp; amount: MoneyAmount %;

type Comment = { type: "Comment"; created: TimeStamp; content: TextContent %;

type Warning = { type: "Warning"; created: TimeStamp; content: TextContent }; //

// B lHMWOHAaX HaM [OCTAaTOYHO A06aBUTbL MO ewé OAHOMY BapUaHTy
// B Kaxpoe MecTo, KoTopoe TpebyeTcs pacwupuThb:

type FinanceEntry = Spend | Income | Overdraft;

type MessageEntry = Comment | Warning;

type Entry = FinanceEntry | MessageEntry;

// Npn HeobXOZMMOCTM Mbl MOKEM MEpPeKOMMOHOBaTb TWMbl C Hyns,

// 4TObBbl CKOMMOHOBATb WX MO APYrWMM MPU3HAKaM.

A BOT KOrsja Mbl 3HaeM 0 NMpeAMETHON 061aCTN AOCTAaTOUHO, MOXHO NMPU XeNnaHUN BblAENUTE
3aKOHOMEPHOCTMN 1 0606LUMTL TUMbI. (Mbl 3HaEM AOCTaTOYHO, KOrAa KO 3TUX CyLLIHOCTel nepectan

MeHsTbCSA.) Ho 3TO coBCeM Heobsi3aTeNlbHbIN Lwar:

TYPESCRIPT

type FinanceEntry = {
type: "Spend" | "Income" | "Overdraft";
created: TimeStamp;
amount: MoneyAmount;

b

type MessageEntry = {
type: "Comment" | "Warning";
created: TimeStamp;
content: TextContent;

b

HacnegoBaHue n KOMNO3MUKUSA

B npvimMepe Beille 418 onucaHvsa Tuna BO3HMKaeT cob61a3H UCNoAb30BaTh Kakon-HUBYAb

o
JKEHepUK-TUN © |, YToBbI ONpeAensTb BUZ 3aNncn «<HaneTy»:



TYPESCRIPT

type FinanceEntryKind = "Spend" | "Income" | "Overdraft";
type MessageEntryKind = "Comment" | "Warning";

type EntryKind = FinanceEntryKind | MessageEntryKind;

// Nona v nosepeHve Torga B6yayT onpenensatbes

// c nomowbl TuUn-aprymeHnta ‘TKind':

type Entry<TKind extends EntryKind> = {
type: TKind;
created: TimeStamp;
amount: TKind extends FinanceEntry ? MoneyAmount : never;
content: TKind extends MessageEntryKind ? TextContent : never;

b

type Income = Entry<"Income">;

type Comment = Entry<"Comment">;

Ho ¢ AxeHepukamm Toxe NyyLlie He TOPONUTLCA. JKeHeprKy — Kak YepTexu Ans TUMNoB. YTo6b!

1CMONb30BaTh UX, HAM HaZo 6biTb YBEPEHHbBIMUN, YTO CTPYKTYpa T1MNa HE MOMEHAETCA.

OCTOPOXHO

370T pasaen — ogHo 6onbwoe IMHO, Mory 6biTk a6CONOTHO HeMpaB, HaCTPOTe CKeNCUCTPOMETPbI

Ha MaKCUMyM.

JkeHepyikn MOAOMAYT At ClyYaeB KOraa Mbl 3HaeM CTPYKTYpy TVMa, HO He 3HaeM ero AeTaneii. Hanpumvep,

B KOZe Bbille y Hac 6bin Tun | EntryPredicate |:

TYPESCRIPT

type EntryPredicate = (record: Entry) => boolean;

MpeAnKaT — 3T0 no onpedeneHuro GyHKLMS, KOTOPasi BO3BpaLLaeT 6y1eBO 3HaUYEHMe, MO3TOMY Mbl TOUHO

3HaeM CTPYKTypy:

TYPESCRIPT

type SomethingPredicate = (x: Something) => boolean;

Ecnv Ham No Kakow-To NpuYnHe NoTpebyeTcs co3A4aTe MHOMO NPEAVKATOB OT PA3HbLIX ap2yMeHmos, Ho

3apaHee HeU38eCMHO Kakux, TO XKEHEPUK OTIMYHO OMMLLIET TaKoWN «4epTEx»:



TYPESCRIPT

// TpemukaT oT «abCTPaKTHOro napameTpar:

type Predicate<T> = (x: T) => boolean;

// TpeauKaTbl OT KOHKPETHbIX NapameTpoB:
type EntryPredicate = Predicate<Entry>;
type HistoryPredicate = Predicate<History>;

type WhateverPredicate = Predicate<Whatever>;

3/ecb Mbl yBepeHbl, UTO CMPyKMypa muna U3eecmHa U He usmeHuUmcA. Mbl MOXeM nepejaTb 0601 TvN-

apryMeHT, 11 3TO He 0TPa3WTCs Ha CTPYKType Tina 1 ero pa6ote. B| Entry<TKind> |Takoii rapaHTn gaTb

Henb3s, No KpaliHeli Mepe Ha paHHWX 3Tanax NPoeKTUPOBaHUA.

HacnepoBaHue
Pa3 Mbl 3aroBOpu/Iv O KOMMOHOBKE U «4epTexax» CyLHocTel, 3aTpoHem OOT 1 HacnegoBaHMe. B

npoekTax, HanmcaHHbIx B OOM-cTune, Nyullie n3beraTb ry6OKUX Mepapxuii Hacnef0BaHNs:

TYPESCRIPT

class Task {

public start(): void $%

class AdvancedTask extends Task {

public configure(settings: TaskSettings): void {}

class UserTask extends AdvancedTask {

public definedBy: User;

// Knacc ‘UserTask' 3-i1 B uenouyke HacnegoBaHua:

// Task -> AdvancedTask -> UserTask

Iny6okue nepapxuv — xpynkue. OHV NpeTeHAYT Ha TOYHOE 3HaHWe NPeAMETHOR 061acTu, HO MoAenb He
MOXET OnuncaTb MUP MOYHO, MO3TOMY PaHO UM MO3AHO Nepapxus nosomaeTcs. Eciv Mbl He
npezycMoTpeny Kakyto-To GyHKLMOHaNbHOCTb, TO 13-3a CIOMaHHOW nepapxumn NpuAETcs NMbo A06aBnsTb
3Ty GYHKLMOHaNLHOCTL B 6a30BbIiA knacc, 6o nepeonpeaensTb HacieAHNKOB, IOMas NPUHLMM

NoACTaHOBKM (06 3TOM UyTb MO3Xe).

BmecTo HacneaoBaHMS NpeAnoyTUTeNlbHee NCNOoAb30BaTk koMno3uyumio. B OOM-koae KOMNO3NLMS 06bIYHO

0O3HayaeT peannsauunio NHTepdelicos:



TYPESCRIPT

// 06BbSBUM HECKONbKO WHTepthencos,

// Kawpbli U3 KOTOPbIX OMMUCHIBAET CBA3HbIN Habop ¢uu:

interface SimpleTask {

start(): void;

interface Configurable

configure<TSettings>(settings: TSettings): void;

interface UserDefined {

definedBy: User;

// Knacc moxeT peanu3oBaTb HECKONIbKO UHTepdeicos,

// TeMm caMmbiM MUHYS HEHYXHble Waru C HacrefoBaHWEM:

class UserTask implements SimpleTask, Configurable, UserDefined {%

// Torpa npu pobaBneHWu HOBOM (uuu, HaMm ByaeT BOCTATOYHO

// pacwmpuTb CMUCOK MHTEP(PENCOB HOBBIM M peanusoBaTb ero:

interface Cancellable {

stop(): void;

class UserTask

implements SimpleTask, Restartable, Configurable, UserDefined, Cancellable {}

// B cnyuyae c HacnepoBaHueM Ham 6bl Mpuwnochb
// MeHATb oAMH U3 6a30BbIX Knaccos

// Wnn MeHATb CTPYKTYpy HacnefoBaHWs .

0AHAKO

MbI 3s5eCb He FOBOPUM O pean3aumm abCTpakTHbIX KNaccoB, OHa Ha060pOT 6biBaeT nosesHa.
ABCTpaKTHbIN KNacc — 3T0 MOYTU YTO «MHTepdelic ¢ AepONTHLIM NOBeAEHVEM», MOITOMY «3TO

Apyroe». Ho faxe ¢ abCTpakTHbIMK Kaccamu fiydlle nsberaTb nepapxuii rayéxe 1-2 yposHen.




B JavaScript, 04HaKo, ecTb OfVH O3KeIC, Koraa rnybokoe HacieoBaHMe MOXeT 6bITb NonesHbIM. Eciv B
npoekTe Ans 06paboTKM OLIMBOK UCMONb3YIOTCS NMAaHUKK, HO XOUeTCs M36exaTb MHOTOC/TIOBHbIX NPOBEPOK C

Ha KaxOb!li TUN OLLIMGOK, TO MOXHO UCMONB30BaTh NePapXnM «CI0EB OLLINBOK»:

TYPESCRIPT

// BbasoBbll Knacc Bcex OWMBOK MPUNOKEHUS :

class AppError extends Error {}

// Knaccel ownboK, pasfenéHHbie Mo «CNosM»:

// Cnon API u ero nopgknaccbl Ha Kawpgyl owubky API.
class ApiError extends AppError {3}

class NotFound extends ApiError {%

class BadRequest extends ApiError {3}

// Cnol Banupauuu M MOAKMNACCH HA Kamayw owubKy Banujauuu.
class ValidationError extends AppError {}
class InvalidUserDto extends ValidationError {}

class MissingPostData extends ValidationError {3}

// Torpa npu o6paboTKe Mbl MOKEM COKPaTUTb KONMYECTBO MPOBEPOK,
// 3aMeHWB NPOBEPKU HA KamOpli BO3MOMHbIA TWM:

if (e instanceof NotFound) {

t else if (e instanceof BadRequest) {

t else if (e instanceof InvalidUserDto) f{

t else if (e instanceof MissingPostData) {

¥

// ...Ha npoBepku «no cnosim» ownboK:
if (e instanceof ApiError) {
% else if (e instanceof ValidationError) §

¥

Tak Mbl MOXeM YMEHbLUNTL KOIMYECTBO MPOBEPOK C HO 3TO 6yp,eT paGOTaTb, TONbKO ecnn

ANS 8cex oLLIMBOK U3 0AHOro c1os 06paboTka byaeT 0AMHAKOBOM.

MpuHUMN noacTaHoBKYM JICKOB

YyTb BbILLE Mbl MTPUBOAUAN NPUMEP C KOMMOHEHTOM, B KOTOPOM 6bIN NNLLHNE NPOBEPKM:



TYPESCRIPT

type Entry = Spend | Income | Comment;
type RecordProps = { record: Entry %;

const Record = (§ record }: RecordProps) => {

if (record.type === "Comment") return null; // OunbTp KOMMeHTapueB.

const sign = isIncome(record) ? "+" : "-";

return ‘$fsignt $irecord.amount}’;

Koraa Mbl BUAVM NOZO6HbIE YCN0BWS, HaM CTOUT NPOBEPUTL, He HapyLLUeH 1 MPUHLMM NOACTaHOBKM

2 ~
Ninckos. & & 3TOT NPUHLWMN B NPUKNaAHON GopMynposke MapTuHa 3BYUNT Tak:

DYHKLMN, KOTOPbIE NCMONL3YIOT 6a30BbIli TUM, AOXKHBI UIMETb BO3MOXHOCTb MCMO/Ib30BaTh ',

o
noATUMbl 6a30BOro TvMa, He 3Hast 06 3ToM ~

Ha npakTuike 37O 3Ha4UT, YTO TUN ONUCBIBAET /1106YH0 3aNMChb: He BaXXHO, KOMMEHTapWiA, TpaTy unm

210x0/, Mo03TomMy 1 nepeaaThb ero MOXHO TONbKO B Ty GYHKLIIO, KOTopasi 20mosa paomams ¢ 1060l

3anucbHo.

To ecTb ecint GyHKLMS cobupaeTcst paboTaTb TONBLKO C TPATOW MW AOXOAOM, HO He KOMMeHmapuem, TO TUM

B TaKkyr d)yHKLJ‘I/IIO nepejaBaTb Hesb34. Henb3s noToMmy, 4YTO ¢yHKLU/IH MOXET 3aX0TeTb A0CTaTb 13

3anmcy KONn4ecTBO AeHer, HO B KOMMEHTapun ero HeT, Mo3TOMY ero Haj0 omceames nepes

NCNONb30BaHMEM.

W HaobopoT, ecnn dyHKUMA roToBa paboTaTb ¢ 11060 3anncbio 1 ByAeT UCMONb30BaTh, HanpuMep, TobKO

none TO €/l MOXHO nepep,aTb| Entry l TaK KaK| created | €CTb Y BCEX «MOATUMOB».

NOAPOBHEE

[ins 6onee TOUHOrO MOHUMaHUS npuHUMNa NOACTaHOBKN CTOUT MOrpy3nTbLCS B MOHATUE

. 2 .
BapuMaHTHOCTK, © < ~ HO3TO 6onbLuas OoTAeNbHasa TeMa. Mei nponycTM ee, HO A 0CTaB/to

HEeCKO/IbKO CCbIIOK Ha TEMY B CNUCKe 1NTepaTypbl.

YTo6bl He HapyLUNTL MPUHLMM NOACTaHOBKM, B KOMMOHEHT Hazo nepejaTb «HaNMeHbLUNIA

06LWNIA TUM»:



TYPESCRIPT

type FinanceEntry = Income | Spend;

type RecordProps = { record: FinanceEntry }%;

const Record = (§ record }: RecordProps) => {
// BononHuTesnbHble MPOBEPKU He HYMHbI,
// B TuUne _TOYHO_ COLEPHKMTCH BCE,
// ¢ ueMm dyHKUMA MOXeT B3AyMaTb nopaboTaTb.
const sign = isIncome(record) ? "+" : "-";
return ‘${sign} ${record.amounti’;

b

MpUHLMN NOACTaHOBKM NOMOraeT ornpeAeNsiTh, YTO U Kak MOXHO KOMMOHOBaTb. Ero MOXHO 1cnonb3oBaTh
KaK «MHTerpaLVioHHbIV INHTEP», KOTOPbIV NOACBEYMBAET NpexaeBpeMeHHbIe 0606LLeHNs 1

HernpaswW/ibHble a6CTpaKLI,VIl/L

OH Talkoke MOMOraeT HaxoAUTb MecTa AN NPasUbHbIX 0606LLeHNIA. Hanpumep, Korga Mbl pasgenvnm
3ajauy NOACHETa AeHer Ha GUALTPALIMIO U CYMMUPOBAHWE, Mbl BbIAENNAV GYHKLINKO, KOTOpast MOXeT

UNBLTPOBATL He TO/ILKO MO TUMY, HO BOO6LLE KakK YroAHO:

TYPESCRIPT

type EntryPredicate = (record: Entry) => boolean;

type HistorySegment = List<Entry>;

type HistoryFilter = (
history: RecordHistory,

criterion: EntryPredicate

=> HistorySegment;

// MOWHO Mcnonb30BaTb He TOMbKO 3TU (YHKUWM:
const isIncome = ({ type }) => type === "Income";

const isSpend = ({ type }) => type === "Spend";

// Ho wn 3Tu:
const beforeToday = ({§ created }) => created < today;

const madeToday = ({ created }) => created >= today && created < tomorrow;

// A Takke 3Tu:
const addedToday = (record) => isIncome(record) && madeToday(record);

const spentBeforeToday = (record) => isSpend(record) && beforeToday(record);




B| HistoryFilter | mbl MOXem nepesathb /06yt peanusauuio Tuna | EntryPredicate | Takas rubkocTb

B KOMMOHOBKe GpYHKLMOHaNBHOCTM 1 eCTb F1aBHas No/b3a NpUHLMNa NoACTaHOBKM.

YNPOLWEHUE

4
pekoMeHAyt NpoYecTb. =~

Mbl He 6yzeM BjaBaTbCs B MOAPOGHOCTI TOrO, Kak MPUHLMM NOACTaHOBKM CBSi3aH C Npea- v

MOCTYCNOBUAMU N KaK OHW AOJ/DKHbI cebsi BeCTW. HO A 0CTaBNH0 HECKOJIbKO CCbINIOK, KOTOpblIe

4
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ApxuTeKTypa

YcneLwHoMy pedakTopUHTY 601bLLIOTO Kycka MPUI0XEHVsi MOXET MellaThb cabas apxmTekTypa. Beicokoe
3auenneHue Mexay 4actamMy Koga n GSCHOpHAOHHbIe 3aBNCUMOCTU MeLlaroT HaxoAuTb WBbI 1
M30/MPOBATb V3MEHEHUsl BO BpeMsi paboThbl C KOAOM. A HEOUEBUAHOE B3aUMO/ENCTBME YacTelt

NPUNOXeHNA AenaeT KoJ 3anyTaHHbIM N HEMOHATHbIM.

B 3704 rnaBe Mbl MOrOBOPUM O TOM, Ha YTO 06paLLaTh BHUMaHME Npy pedakTopuHre 60/bLLONO Kycka
NPVNOXEHUS U KaK yNpoCTUTb 3a4auy. O6CyAnM MOHSTVIE apXUTEKTYPbI, eé Liesieid 1 nosib3bl. Morosoprm o
JlOMEHHOI MOZENN MPUIOXEHNS, yPaBAeHUN 3aBUCUMOCTAMU 11 B3aMOZAEACTBMEM KOAA C BHELLHWM

MWUPOM. 3aTPOHEM Pa3HULY MexXay 6V3HeCc-n10rnKkoi 1 Ul-norvkoii.

OCTOPOXHO

Tak kak 60/1bLUasi YacTb MOEro onbiTa CBA3aHa C pa3paboTKol NOL30BaTENbCKMX MPUNOXEHW C
6oraToli JOMeHHOW 10rMKoW, s 6yy roBOPUTL 06 apXMTEKType Takoro «CpejHecTaTUCTMYeCcKoro»

NpUNoXeHNA.

PaspaboTka Apyrvx BUAOB NPOrpamMM MOXeT OT/IMYaTbCs, a clefoBaTeNlbHO MOTYT 1 OTANYaTLCA
noAxo/bl K MOCTPOEHUIO apXNTEKTYPbI. ,qa)Ke B N0/Ib30BaTe/IbCKUX MPUNOXKEHUAX MOXET HaTnCb

[0CTaTOYHO KpalHWX Cly4aeBs, KOTOPble MOTYT BbIHYAWUTL MMCaTh KOZ MHaYe.

He npo «nano4kun»

ApxuTekTypa — 3TO B3aIMO/eNCTBMe YacTel CMCTeMbI; BEPXHWUI YPOBEHb JeTannsaunmn NpuaoXeHns;

- O D
BbIABNEHVE VI NPUOPUTU3aLMNSA TpeGOBaHVIl/I. i

B NpoeKTMpOBaHMMN NPUNOXKEHUI He CyLLiecTBYeT YHUBEPCaNbHOrO peLleHNs, MOTOMY UTO 0CO6eHHOCTU U
Tpe6oBaHWs y KaXA0ro NpoeKkTa yHUKanbHbl. Mbl BPSZ M CMOXEM HaiiTV NnpeaMeTHbIe 061acTu, KoTopble
6bl HE OTIMYANMUC APYT OT Apyra. TO e 1 C NPoeKTaMun — /JBa MOXOXMUX NPUNOXKEHNS MOTYT BbITb

YCTPOEHbI MO-Pa3HOMY 113-3a CBOVIX OFPaHNYeHUA 1 TpeGoBaHUIA.



YTOYHEHUE

Moa Tpe6oBaHWAMUN Mbl 6yAeM UMeTb B BUAY GYHKLIMOHANbHbIE, CUCTEMHbIE, BU3HEC- 1 Apyriie
o O o
TpeboBaHua. & & &

Mbl He ByAeM NoAPO6HO OCTaHaBAMBATLCA Ha pa3bope BUAOB TpeboBaHWi, x cbope, aHanmnse n

npropnTn3ayn — 3T0 OTAeNbHasA 60/blUas TeMa. BMECTO 3TOro s OCTaB/H CCbUIKM Ha KHUTU 1

O O P
[

O O
CTaTbW, B KOTOPbIX OMNMNCAHO, KaK N 3a4eM 3TO HYXKHO AenaTb. = -

VIHCTPYMEHTbI, 0 KOTOPbIX MOVAET peyb Janblie, — 3T0 He Habop o6s13aTenbHbIX NPaKTWK. 3TO ckopee
nannTpa, 13 KOTOPOiA MOXHO BbIGUPaTE NOAXOAALLMIA MHCTPYMEHT MO/ KOHKPETHY!o 3agady. Huuero
«0bsi3aTe/IbHOro» B apXmMTeKType BbiTb HEe MOXET, KaX/plii NPOeKT — 3TO Habop orpaHNYeHnn n

KOMMPOMMCCOB, 6anaHC KOTOPbIX 3aBNCUT OT 3ajauu.

Mbl 3aLUNK TaK CUNBHO M3janeKka, YTobbl MOABECTY K O4HOM NPOCTON MbICIN:

MpoekTnpoBaHue # packnagbiBaHne Kofga no nano4ykam

Manoyky — 3To cnocob yA06HO NCCNeA0BaTb KOA U OTKpbIBaThb Gaiisbl B pegakTope. Fopasjo BaxHee,
KaKkune 13 BbIAB/IEHHbIX TpeGOBaHVIVI KPUTUYHBbI N KaK caenaTtb Tak, UTO6bI opraHusauyuna Koja He mewana

pasBUTUIO MPOrPaMMBbI.

TpeGOBaHVIH JaloT MOHVMaHWe, KaK cucTema AoJikHa cebsi BecTu B PasHbIX YCNOBUAX. 3TO NOHUMaHWe yxe
noAcKaxeT AeTanu opraHM3aLnn: Kak oKHbI APYr € APYroM B3anMOZAelicTBOBaTb YacTy MporpamMmel, 4To

OT Yero A0/IKHO 3aBUCETb, 11 KaKO YPOBEHb 3aLiernieHs KOAA MPUEMTIEM.
Llenb npremnemort apxuTekTypbl B TOM, UTOGbI:

¢ He MelaTb pa3paboTke 1 He 610KNPOBaTb U3MEHEHVISt MPOrpaMMmbl;
* YMeHbLIaTb KONIMYECTBO PeLleHWii, KoTopble Hafo NPUHMMATL NPSAMO celiyac;
e CTaHAapTU3MpOBaTh HanucaHvie koga u gobasneHune Gpuy;

® 6blTb MMOKOI 1 OCTABAATL MPOCTPAHCTBO A/ U3MeHeHUI B byayLLieM.

He kaxa0My NpUNoXeHno HyxXHa nyneHenpo6rBaemas apxuTektypa. TpaTuTb BpeMs Ha ynyulueHue
apXMTeKTYpbl NPOTOTUMNA, KOTOPbLIV ByAeT 3abpoLleH, 6eccMbiC/IeHHO. Ho ecnm NpraoXeHne A0MKHO XUTb
JI0NTO, @ OpraHn3aLms Koja 3aMeTHO MeLlaeT HaM paboTaTb, MOXHO NMONPO60BaTh BbiAEINTL BPEMS Ha

ApPXUTEKTYPHbIe yNyULLeHUs.

OAHAKO

HeT rapaHTuiA, 4To NOMbITKA MOMOXET YyULUTL CUTyaLmto. VIHOrAa AeliCTBUTeNbHO NpoLLe
nepenuncatb NpUIoXeHne C Hynsa, yyutsa ﬂpeAblAyU_tMVI onbIT N TpeBOBaHI/Iﬂ, KOTOpbIe CTal U3BECTHbI
3a BpeMsi X13HM NpoekTa. Ho 0 peLleHnu «pepakTopuTb WM NepenmncaTb» Mbl MOroBOpPUM

OTAENBHO B OAHOW U3 CieAytoLLMX raB.




YTOYHEHUE

B 370Vt rnaBe 51 He By/ly pacckasbiBaTb, «kak CTPOVTh apXMTEKTYPY C Hy/Isi» U «Kak 6biTh B COBCEM
3anyLLeHHbIX Clydasix». BMecTo 3Toro st xouy nokasatb He60/bLLOK Habop MPUEMOB, KOTOPble MOTYT
OTHOCUTENLHO HEAOPOrO MOMOYL C MOYUHKOV Havbonee 06LyX NPo6/ieM, KOTOpbIe MOTyT

BCTPETUTLCA B «CpegHeCTaTUCTUYECKOM» MPUNOXKEHNN.

MogenmpoBaHue 61M3HeCc-NpoLEeccoB

[naBHas LleHHOCTb MPUNOXEHWS B €ro b3Hec-10rnKe — Tex npoLeccax, KOTopble MPUHOCAT NPUGLIIb.

OnucaHve Takmnx NpoLLeCccoB B KOAe — 3TO MOZAe/b NpeAMeTHOV 061acT N doMeHHas MoOess.

Mpw pedakTopUHre NPUNOXEHUS HAM CTOWUT 06PaTUTL BHUMAHUE, HACKONbKO YETKO 1 OAHO3HAUYHO
onpegeneHa 3Ta MoZenb. MoryT /i pasHble pa3paboTUmnKi ONpeaenuThb U3 Kycka KOAa, O YUéM B HEM NAET

peyb? Hacko/IbKO TOUHO OHV MOTYT 3TO cAenaTb? CKObKO 6yAeT PasHOUTEHWIA B X MHEHUSIX?

Yem uéTue cocTaBneHa JOMEHHas MojeNb, TeM OHO3HaYHee pa3paboTunkn 6yayT eé BoCnpuHMMaThb. 3TO
nomoxet UM 3¢pdeKTBHEE 06LLATLCS APYr C APYrOM 1 BU3HECOM NpY 06CyXAeHNM 3a4a4 1 TpeboBaHWIA K

npoekTy.

MoBceMeCTHbIN A3bIK

B rnaBe 06 MMeHax nepeMeHHbIX Mbl YNIOMUHaNN nogcemecmHeili A3bik (Ubiquitous language) o & _ Habop
TEPMIVHOB, KOTOPbIMU MO/L3YHTCA «10AMN U3 Br3HeCca», Korja OnuckiBatoT 6usHec-npoueccsl. Mpun
pedaKkTopuHre Ham CTOUT CNeAUTh, YTO6LI TEPMUHBI B KO/E COOTBETCTBOBAIN 3TOMY A3bIKY. [10BCEMECTHBbI
A3bIK yMeHbLIAeT Pa3sHOrNacus Npy YTEHWUW, MOTOMY UTO CO3Aa&T OAHO3HAUHbIE CBS3W MeX/Y TEPMUHOM Y

CYLLUHOCTBIO NI NpoLeccom.

B nprimMepe HXxe Ko HapyLllaeT 3TOT MPUHLWM N UCMONb3YET pa3sHble TEPMUHBI ANA MOoNIb30BaTeNnsa

NHTEpHEeT-MarasnHa:

const isMerchant = (user) => user.role === "seller";

const SellerPanel = (§ user }) => isMerchant(user) && <main>{/*...%/}</main>;

/13 KOHTeKCTa HEeMOHSATHO, YeM OTAnYaTCa TepMuHBbI “seller” n “merchant”. EcTb an pasHuua mexay

CYLLIHOCTAMMW, KOTOPbIE OHW OMUCbIBatOT? ECIn Aa, TO B 4EM OHa 3aknoyaeTca?

Ecnun TePMWHbI 3Ha4aT OAHO U TO Xe, nyylle Bbl6paTb 1 OCTaBWUTb TOJIbKO OAMH N3 HUX. I'Ipe,qnhoVlTeanee

BbI6PaTh TOT, KOTOPLIM MO/L3YeTCs MPOAYKT-OYHEP U/ CTelKXONAepbl.



// TMpopyKT-oyHepbl MCnonb3ykwT TepmuH “seller”,

// noaTomy n mbl Towe OyneM nMcrnonb3oBaTb ero:

const isSeller = (user) => user.role === "seller";

const SellerPanel = (§ user }) => isSeller(user) && <main>{/x...x/}</main>;

EC/vi TEPMUHBI 03HAYatoT pasHble BeLLu, TO 3TO MOBOZ NPOBEPUTL, MPABULHO N KOA OTpaxaeT
npeAMeTHyto o6nacTb. Hanprimep, ecin “merchant” kak-To CBA3aH C KOMNaHueli NMob30BaTessl, 3T0 MOT/I0

6bl BbI3BaTb BOMPOC, eNCTBUTEIbHO 1 B KOMMOHeHTe | SellerPanel |HyxHO npoBepsThb

Nno/16308aMeE/NbLCKYI0 PONb.

[AomeHHas mopenb
Kak Mbl ynoMsiHyn paHee, JoMeHHasi MoZesb — 3TO Npeo6pa3oBaHns AaHHbIX, OTpaxatoLme 6usHec-
npoueccol. JoMeHHble NpeobpasoBaHns yA06HO BbIAENAT B OTAeNbHbIE GYHKLIMKN, KOTOPbIE MOTOM

KOMMNOHOBATb B LLENOYKN npeoGpasoBan?l AAHHbIX.

NOAPOBHEE

Moapo6Hee 0 Lienoykax NpeobpasoBaHWii Mbl FOBOPWUAV B rnaBe 0 GpyHKLMOHaILHOM NainnaiHe.

YT06bI MOHATL YeM 3TO MOJIE3HO, MOCMOTPVM Ha NpuMep. lonycTuM, Nepes HaMu GYHKLWS OHNaliH-
NAOWAAKM ANs NPOBEAEHMS ayKLMOHOB. PYHKLMSA CO34aET 06beKT HOBOTO ayKLUMOHa v NbiTaeTcst 406aBnTb

B HEro 8cé, Ymo Moxem npousolimu C ayKLIOHOM 3a BPeMsl ero XU3HU:

JAVASCRIPT

function composeAuction(user, from, to, products, startPrice, invited) {
return {
created: true,
author: user,
timeRange: { from, to %,
lots: products.map(lotFromProduct),
price: startPrice,
participants: invited.filter(accepted)
winners: [],
bids: [],
bestBid: null,
open: false,
expired: false,
cancelled: false,
closedLots: null

b




Mpo6nema dyHKUMM | composeAuction B TOM, UTO OHa He pa3jensieT pasHble 3Tanbl XU3HEHHOTO LUMKAa

ayKLMOHOB. CBEXECO3/aHHbIVi 06BeKT ByAeT B HeonpedenéHHoM COCTOsHMN. Ero cTpykTypa He 6yaeT

OAHO3HAYHO OTpaXkaTb 3Tan XU3HEHHOro UMK/a, B KOTOPOM HaxoAAaTca AaHHbIe.

B co34aHHOM 061beKTe ecTb JIMLIHKE, B3aVIMOVCKNIOYaOLLME MAN NPOTVBOpeYaLLme nons. Hanprmep, noka
ayKLVIOH He CTapTOBas, BEPOATHO, HET CMbICNa A06aBAATL UCTOPUIO CTABOK UAIW TeKYLLWIA NOT. [ipyroii

npumep, pnaru UCKIOYALOT APYr APYra, HO 13-3a O4HOBPEMEHHOrO HaXOXAEHVIS B

o6bekTe Co34aéTcs BrevaTeHne, YTo HeT.

CTpYKTypa CO34aHHOr0 06bEKTa HeAPYXe6Ha K unTaTento. bes AonoNHUTENIBHOrO KOHTEKCTa Mbl HE
CMO>XeM MOHATb NMPaBWJ, MO KOTOPLIM PaBOTaKT Y MEHSIOTCS NoNs 06bekTa. Ham HyxHa AoKyMeHTauus,

UTOBbI MOHATL, Kak XNBET 1 3BO/IOLMOHUPYET Takol 06beKT ayKLMOHa.

Mpwy pedakToprHre Mbl MOXeM CrepBa BblAeNNTb BCe BO3MOXHbIe COCTOSHUS, Yepes KOTopble MPOXoANT

AYKUWMOH, a MoTOM onucaTtb I'IpeO6pa3OBaHVIﬂ, KOTOpbIe 6yAyT npvBOAUTL €ro B 3TN COCTOAHUA. HaI'IpVIMepZ



JAVASCRIPT

// CnepBa Mbl CO3[aéM HOBbIM AYKLWOH.
function createAuction(user, from, to, lots, startPrice) {
return §
author: user,
timeRange: { from, to },
lots: products.map(lotFromProduct),

price: startPrice,

// None “status’' nomoxeT BanuaupoBaTb 06bLEKT ¥ NpoBepsATh,
// MOKHO NW C ayKUMOHOM NPOU3BOAUTb KOHKPETHble onepauuu:

status: STATUS.created,

// OHO OfHO, MO3TOMY pa3sHble COCTOSHUS KWU3HEHHOTO LMKNa
// 6ynyT _ofHO3HaYyHO_ OTMeYeHbl B 3TOM none.
// Mbl He cMo¥eM co3aaTb ayKUMOH, Y KOTOPOro OLHOBPEMEHHO

// 6yneTt 'STATUS.created' u 'STATUS.expired'.

// BonycTum, npurnaweHue y4yacTHWUKOB — 3TO OTAENbHbI npouecc,
// Torpa Ans Hero nosBUTCS OTAENbHAS (YHKUMSA:
function inviteParticipants(auction, participants) {
return §
...auction,
participants,
status: STATUS.inviting,
i

// TpoBepum, MOMET NW ayKUMOH CTapToBaTb:
function canStart(auction) {

const moment = Date.now();

const §{ from, to t = auction.timeRange;

return moment >= from && moment <= to;

// Korpa ayKUMOH 3anycKaeTcs, OCTawTCS TOMbKO YYaCTHUKM,
// NpuHABWMe NpurnaweHune:
function startAuction(auction) {
return {
...auction,

participants: auction.participants.filter(accepted),




currentlLot: auction.lots.find(available),
status: STATUS.active,
i

// TMpn Kakpol HoBOW cTaBke, AobaBnsem eé B ucTopuio,
// (peanusauusi MOXeT PasHUTbLCS B 3aBMCMMOCTU OT concurrency):
function addBid(auction, bid) {

return { ...auction, bids: [...auction.bids, bid] %;

// Npn 3aBepweHUU ayKuUMOHA:
function expireAuction(auction) {

const { currentLot, ...rest } = auction;

return {
...rest,
closedLots: auction.lots.filter(isClosed),
status: STATUS.expired,

¥

// Npn BbIBOAE YYACTHWKOB, KOTOpble nobegunu no noTam:
function defineWinners(auction) {

return § ...auction, winners: participants.filter(ownsLot) %;

// ... Tak panee Ansa BCeX [LOMEHHbIX npeobpasoBaHuil.

DYHKLMV JOMEHHOI MOAENN AOMKHbBI YMETb «MPOKPYUMBaTb» 6BU3HEC-NPOLIECCH! OT Hayana 1 Ao KOHLa,
npeo6pasoBbiBas faHHble. ECIV Mbl MOXEM 3TO cjenaThb, 3HaUNT Mbl JOCTaTOHYHO aAekBaTHO U MOHO

0T06pasnV NpeAMETHYH 061aCTb B Koje.

[la, xoaa ctano 6onbLue. Ho BMecTe € 3TUM cTano 6onblie UHpopmMayuu o TOM, Kak paboTaeT npegmeTHas
061acTb 1 Kakne JaHHble B npoLieccax yyacTBytoT. CTano 1 6onblue ozpaHuyeHul, KOTopble nporpamma
JAOMKHA yunTbiBaTb. Hanprimep, Mbl IBHO FOBOPUM, YTO B HE3aKOHYEeHHOM ayKLMoHe nobeanteneli bbiTb

He MOXEeT, MO3TOMY 1 nona TaMm HeT.

Yem 6osnbLue MHPOPMALMK O NpesMeTHOV 061acTV Mbl BbIpa3nM B KOAe JOMEHHOW MOAenn, Tem 6onbLue
oLWN6OK B Av3aiiHe Mbl HaliléM Ha Imane nNpoekmuposaHuUs. Yem 6onbLLe NPOTUBOPEUNIA Mbl pPa3peLlnm
NpwV NPOEKTUPOBaHMW, TeM MeHbLLe BYAET HyXAbl B JONONHUTENbHbIX MCTOYHUKAX NPaBAbl M MeHbLLe

ﬂpOTMBOpeHMVI Mexay HUMun.

B si3blkax cO CTaTUYeCKO TUNM3aLmei Npy pepakToOPUHTe Mbl Takxe MOXeM ONCaTb COCTOSHNS AaHHbIX B

BUAe TUNOB:



TYPESCRIPT

type CreatedAuction = {
author: User;
timeRange: LimitedTimeFrame;
lots: ReadonlylList<Lot>;
price: MonetaryValue;
status: "created";

b

type PendingAuction = §}; // ...
type ActiveAuction = §%; //

type ExpiredAuction = {%; // ...
type FinishedAuction = {}; // ...

// Npwn ncnonb3oBanun Result ana o6paboTku ownbok

// ™Mbl MOMeM Takke onucaTb BCe MNOTeHUuuasbHble Npobnembl:
type ExpiredInvitation = "...";

type CantAddParticipantsAfterStart = "...";

type CantModifyExpiredAuction = "...";

/...

type DomainError =
| ExpiredInvitation
| CantAddParticipantsAfterStart
| CantModifyExpiredAuction;

//

Tak Mbl 6bICTpee 3aMeTVM 06BbeKThbI U npoueccol, KOTopble cogepXaT B cebe VLLHNE AaHHble NN KOTOpPbIM,

HaobopoT, aHHbIX He XBaTaeT.

Hanpaanenue 3aBucUMoCTEN
,ﬂ'OMeHHaﬂ MOJe/Nlb — 3TO CaMas BaXHasi 4aCTb NPUIOXKEHUA, MOTOMY YTO OHa ONUCbIBAET K/to4YeBble
0CO6eHHOCTU npoekTa n Hecét 6U3HeC-LeHHOCTb. OCTanbHOM Kog A0IXKEH npUCIyXnBaTh el 1 CBs3blBaTb

eé C BHELLUHUM MVPOM.

o . o
Kog, onuceiBatoLmii nonb3oBaTtenbckmne CLeHapuy, ydlle BolpaxaTb B Bue Impureim-ceHasuya. © B
TakOM KOZe Mbl cnepBa noJsiydyaemM JaHHbIE U3 «HEYUCTbIX» MCTOYHWKOB, 3aTEM NPOroOHAEM UX Yepes

Lienoyku npeobpasoBaHWii, a MOTOM COXPaHSeM U BbIBOAVM Ha 3KpaH.



NOAPOBHEE

06 Impureim-ceHzBUYEe U GYHKLIMOHANBLHOM siZpe B IMMepPaTVBHOM 060/104Ke Mbl ieTanbHO

roBOpWAM B rNaBe 0 caing-apdekTax.

CBS13b C BHELWHWM MUPOM

Mpwu pedakToprHre 60ALLIOrO Kycka MPUNOXKEHWst HaM Takxe CTOUT 0bpallaTe BHUMaHMe Ha 3aLenneHuve
KO/a@ CO BHELLUHNM MVPOM. 3aLenieHve MoxeT 6bITb SIBHbIM, KOTZa Mbl NCnonb3yem CepBUC HANPAMYHO,

NpYBA3bIBasCh K ero CTpykType. Ho Takoke 3aLienieHrie MoXeT 6biTb HeSBHbIM.

Hanpumep, B MHTepHeT-MarasvHe A/ CO3/jaHuis 3aKka3a cepBep NpoCuT B 3arpoce oT KAneHTa 06beKT ¢

nonem| products | Tak coBnano, 4to B KIMEHTCKOM KOZe 06 beKT 3aKasa TOXe COAepPXUT none

MosiBNsieTcs xenaHve NCcnob3oBaTb 3TOT 06EKT HaNPsAMYO NpY OTNpaBke 3akasa:

JAVASCRIPT

function createOrder(user, products) {

return { user, products %;

/!

async function sendOrder(order) {
const response = await fetch("/api/orders/", {
method: "POST",
body: JSON.stringify(order),
i3H

/...

const order = createOrder(currentUser, productlList);

await sendOrder(order);

BbII'I'IﬂAI/IT yAO6HO, HO Mbl TONIbKO YTO CO3Ja/ TOYKY 3aLenneHnsa C CepBepoMm. Mei Tenepb He MOXeM

V3MeHUTb CTPYKTYpY 06bekTa 3akasa BHyTpu , NOTOMY YTO 3TO NOJIOMAeT COBMECTUMOCTb C

cepBepoMm.

3TO MOXET 6bITb MyCTAKOM A5 HEGONLLUNX NPOEKTOB, KOTOPbIE PEAKO MEHSIIOT CTPYKTYPbI AaHHbIX UK API.
Ho ecnm Ham BaxHO MacLITabypoBaHme Uan rmbKocTb AP, NV Mbl YacTo MeHAeM Ha3BaHWs noneli B

CTPYKTYpaXx AaHHbIX Ha KJIMeHTe — 3TO CTaHeT Npo6eMoii.



o o . . D L
B TaKnxX cUTyaLmsx Mbl MOXeM A06aBUTb GHMU-KOPPO3UOHHIL croll (Anti-Corruption Layer, ACL)© & —
Habop npeo6pa3oBaHUli, KOTOPbIE BO3bMYT Ha Ce6s OTBETCTBEHHOCTbL 3@ COBMECTMMOCTb Mexay API v

HalnM KOA0M.

OCTOPOXHO

. . . ~
Anti-Corruption Layer He cieayeT nyTaTb ¢ Access Control List.©  O6a NOHATVS COKpaLLAKTCS Kak

ACL, HO OTINYAOTCA MO CMbICAY.

AHTN-KOPPO3VOHHbIV CIOM MOXET 6bITb NPOCTO OAVHOKON-GYHKLMEN aganTepom, kak | toServerOrder |B

nprMepe Huxe:

JAVASCRIPT

function toServerOrder(clientOrder) {
// const serverOrder =
// TyT npeobpa3soBaHusi, HeoGXOoAuMble ANS CO34AHWS
// COBMECTUMOWM CTPYKTYpbl AaHHbIX LNA cepsepa.

return serverOrder;

async function sendOrder(order) {
const dto = toServerOrder(order);

// ...0TnpaBnsieM Ha cepBep ywe MOATOTOBNEHHbIH OBbEKT.

...A MOXeT 6bITb 1 OTAE/IbHBLIM MOZAy/IeM. Hanpvimep, ecin ¢poHTeHAY NprXoAUTCsS paboTaThb C
HeCKONbKUMW HECOBMECTVIMbIMIN BepCMAMU APl OAHOBPEMEHHO, TO Takoi MOAYb MOXET CoAepXaTb

NIOrVKY NoA60pa HY>XHbIX CTPYKTYP MO KOHKPETHYHo Bepcuio AP,

JAVASCRIPT

function toServerOrder(clientOrder, config)
const dataAdapter = orderAdapters[config.currentApiVersion];
const serverOrder = dataAdapter(clientOrder);

return serverOrder;

3T0 0CBO6OXAAET GPOHTEHZ OT HEO6XOAMMOCTM MOCTOSIHHO MPOBEPSATh JaHHbIe Ha COOTBETCTBUE
cepBepHOVi CTPYKTYpe 8HymMpU npusnoxceHus. Ham Bceraa n3BecTHO MecTo, rAe 3TV AaHHble MOAroTOBSATCS

nepes oOTNpPaBKON — KAWEHT CTaHOBUTCS 0omyensieHHsIM OT cepBepa.

Mpw ncnonb3oBaHUK CTaTUYeCKol TUNM3aLummM Bce Npeobpa3oBaHNs U MPOEKLMN AaHHBIX MOXHO Bblpa3nTb

SIBHO TUMNaMK, YTOGbI pasHULLA MeXAy CTPYKTypaMu 6blia 3ameTHee:



TYPESCRIPT

type Order = {
user: User;

products: List<Product>;

type ServerOrderDto = {
userId: EntityId<User>;

orderItems: List<OrderLine>;

type ServerOrderSelector = (clientOrder: Order) => ServerOrderDto;

AHTN-KOPPO3VOHHbIV COW MOXET YBENNYNTb CNOXHOCTb KoAa. ObblYHO ero ctouT 406aBnsaTb MecTa, rae
eCTb NOAO03peHMe, YTO MOTYT USMEHUTbLCA AaHHbIe NN API: AHaNUTUKa, NOrMpoBaHMe, CoOXpaHeHve AaHHbIX

Ha AeBalic Noab30oBaTeNs 1 T.4.

K cnosy

YT06bI MOHATB, Fje MOXeT MOHaA06UTLCA aHTU-KOPPO3UOHHBIN CNOW, YA06HO UCMoNb30BaTh
VCTOPWIO Peno3nTopus. M3 penosntopus Mbl MoxemM cobpaTb MHPOPMALIMIO O TOM, UTO 1 Kak YacTo
B MPOEKTe yXKe MEHSNOCh, YTO MOXET U3MEeHUTLCA B 6yayLiieM. 3TO NomoraeT nsbexaTb 60bLInX

nepenuceliBaHU KoAa U NPo6aeM C COBMECTUMOCTbIO B byayLLieM.

O TexHuKe «406blUM MeTaZaHHbIX» O MPOeKTe 13 Pero3nTopst MoAPO6HO nucan Agam TOpHXUA B

. o
KHure “Your Code as a Crime Scene”. ©

MopTbl M apganTepsl

Pa3 Mbl 3aTPOHy/ I TeMy aZanTepoB, CTOWT YNOMSIHYTh 1 apXVUTEKTYPHbI NaTTepH «[MopTbl 1

O L
ajanTepbi». ~

Moga adanmepom Mbl MOHNUMAaeM CyLLHOCTb, KOTOpasi peobpasyeT HeCOBMEeCTUMBIN UHTepdelic 04HOro

MOZAYAs K HyXAam gpyroro. [lopm — 370 CI'IeLl,l/Iq)VIKaLlVIﬂ TOro, Kak MOAy/b XO4eT, YTO6bI C HAM 06LLANNCH
Apyrue.
Mpy ncnonb30BaHUM apXUTEKTYPHOro CTuAs «MopTbl 1 aganTepbl» B3aUMOAECTBME MOAY el CBOANTCA K

coeAvHeHUIO MOPTOB OAHUX MOZyNeii ¢ aganTepamu Apyrix. Tak MOAY/NN He 3HaOT O BHyTPeHHeM

YCTPOICTBE APYr APYra, YTO YMeHbLUAET 3aLenieHrie Mexay HAMMU.



“App to Outside World” “Module to Module” or “Service to Service”
Communcation Communication

Tnput Ports tell other modules and services how this module
wants to be communicated with, how it can be used

Output Ports tell how this module wants to communicate
ith other modules and services, how it wants to use them

whatever comes from outside
quired by the input port, if needed Ports & Adapters can be scaled don (to the module Level)
or scaled up (to the service Level)

Driving Adapters tra
into data and commands

Driven Adapters implenent the output port and translate
results of module’s work i ands and data Each en
s, if needed and tra

Lares public interfaces (p
s data from other entites via

Mpu ucnons3o8aHuU ux obweHue Modyneli ceooumcs K coeduHeHU adanmepos ¢

nopmamu Opyaux modyneli

Vicnonb3osaHue ctuns «MopTel 1 aganTepbl» aBTOMaTUYeCKN MOATANIKUBAET K HanMmcaHuio Koja B cTune

Impureim-ceHABUYa, MOTOMY UYTO TO/IKAET «OBLLUEHMNE C YyxKaKaMU» K KPasim NPUNOXKeHUs.

Mcnonb3oBaHuWe 3TOro NoAXo4a MOMOraeT yMeHbLUWThL KONMYeCTBO MOKOB ANs TeCToB. ECin Mbl Be3ze
MCnonb3yem 00uH afanTep ANs 3anpocoB K CETU, TO MPOBEPUTL HAZ0 MO/ILKO €20, @ HE MOKAaTb KaXAblii
3anpoc K ceTu. ITO CHUXKAET HEO6XOANMOCTb OGHOBNATL TECTbI HA KAaXA0E M3MeHeHWe KOAa, Aenast YpoH oT

&
TeCcToB ~  HWXe.

Takxe NopThbl ¥ ajanTepb! KynpytoT pacnpocTpaHeHe 3MeHeHWI B npejenax Mogynsi. Mecto
couneHeHVis aganTepa v HTepderica, KOTOPbIN OH aanTVPYeT, CyXWT 6apbepoM, Ha KOTOPOM U3MeHeHe

AO/KHO OCTAaHOBUTLCSA.

0AHAKO

He nto60My NPOeKTy 3TO MOXET BbITb HYXXHO. B MPOCTLIX MPUAOXEHNSIX, KOTOPbIe He cobrpatoTcs

MacLLTabnpoBaTbCs, NOPThI U aganTepbl MOTYT f06aBUTb NLLHel paboTbl 6€3 ABHOW BbIroAbl.

100500 BUA,0B apXUTEKTYp

Ml He 6yzem NoAPO6HO paccMaTpyBaTh BCe NPUAYMaHHbIe YeNoBeYeCcTBOM CNoCcobbl «packnaibiBaTb KOg,
no nanoykam». 1 0CTaBAK HECKONbKO CCbINOK Ha CTaTbU U KHUTMK, KOTOpble CYMUTaro caMbIiMU

nonesubimn. & & £ & L

[ina ppoHTeHAa 0TAeNbHO Xo4y 0TMeTUTb Feature-Sliced. ? pebsta ZenatoT 601bLLUY0 paboTy, NbiTasiCb
cobpaTb B OAHOM MecTe pasHblil OMbIT Pa3paboTku 1 BbIpaboTaTb METOA0NONMNIO An3aliHa GPOHTEHA-

NPUAOXKEHWNIA.

Ul-normnka

OTaenbHO BO BCEM 3TOM cTouT Ul PaspaboTka Nosib30BaTeNbCKMX MHTepdEelicoB — 3aHATMeE XaoTuyHoe. Ul
MeHsieTca B cpefiHeM 6bicTpee 1 Yallie npeaMeTHOl 061acTy, HO NPU 3TOM No/b30BaTenNto B UHTepdelice

HY>XHO 0TO6pa)KaTb cornacoBaHHble N KOPPeKTHbIE AaHHbIE.



Mpw paboTe ¢ Nonb3oBaTeNLCKUMU MHTEpdEcaMy Mbl MOXEM MCMOb30BaTh Takoe NpPaBuo:

Bcerpa gepxatb Ul-norvky v 6U3Hec-noruky oTaensbHo

[llaxe ecnn AaHHble B HTepdelice 1 B 1 COBMAAAOT C JOMEHHOM MOAENbIO, NyULLEe CUNTATb UX PA3HLIMU
JaHHbIMK. Ul MeHsieTcs BbicTpee, YeM JOMeHHas MOAe/ b — PaHO UM NO34HO HAaBopPbl 3TUX AAHHbLIX HAUHYT
oTAnyaTbes. ECmn Mbl He Aenaem pasHuLbl Mexzy 6vsHec 1 UI-Nornkoi, SToT MOMEHT MOXHO YryCTUTb, 1 B

JOMEHHbIX 06beKTax OKaxyTcst AaHHble n3 Ul

Hanpumep, NpeACTaBMM, UTO HaM HY>XHO OTPeHAepUTb KOp3uHY B Ul, KOTopast MOXeT 6bITb CBEPHYTa MU

pa3BépHyTa. B JoMeHHYyI0 MOZe/b MOXET ClydaliHO MPOCOYUTLCS KYCOK AaHHbIX 13 Ul

JAVASCRIPT

const cart = {
products: [chocolateBar, sodaCan, teslaCar],

user: someUser,

// 3To none oTBevaeT Tonbko 3a UIL:

isExpanded: true,

Mpo6nema Takoro «npocayvBaHUsi» B TOM, YTO B 06bekTe ernepb CMeLLINBAIOTCA YPOBHU

abCTpakuyn 1 pasHble 3aZa4u. TO 3HaUUT, YTO TeCTUPOBATh NPWIOXeHWe C TaKUMU JaHHbIMU 1 TOTOBUTL
JaHHble ANst OTNPaBKK Ha cepBep 6yAeT cnoxHee. i3meHeHuns B Ul Npyt HaAMYMM TaknX AaHHbIX MOTyT

BbI3bIBaTb USMEHEHUA BCEro NMPUIOXKEHWNSA, HacTO HeonpaBAaHHbIe.

Bonee TOro, €C/iM He CNeanThb 3a pasjefieHneM JaHHbIX BOBCE, To Ul MOXET MeTacTasvupoBarth v B apyrue

061BHEeKTbI:



JAVASCRIPT

const cart = {
// LeTanusupyem nonb3oBaTens, a TaM...
user: {
name: "Pippi Longstocking",

role: "buyer",

// ...Dhpyrue nons, KOTopble HyMHbl Tonbko B UI:
theme: SITE_THEME.light,
i

products: [chocolateBar, sodaCan, teslaCar],
isExpanded: true,

5

N5 peleHns 3STUX Npo6aem cTout otaensTb UI-norvky oT JOMeHHOIA:



JAVASCRIPT

const cart = {
user: someUser,

products: [chocolateBar, sodaCan, teslaCar],

const cartView = {
isExpanded: true,

I

// Vnau, Hanpumep:

const cartUi = {

model: cart,

view: cartView,

// Wnn, Tak:

const cartUi = {
cart,
...cartView,

b

// Wnn pawe Tak, ecnm ‘cart’ wu ‘cartView'

// cospanTca OTAENbHO ApPYr OT Apyra:

const cartUi = {
...cart,

...cartView,

Kak MMeHHO KOMMNoHOBaTb 06bekTbl Ul 1 AOMEHa, 3aBUCUT OT 3a4a4n. naBHas naesa B TOM, YTO AaHHbIE
613HEeC-NOrMKN 8 NPUHYUNe NOAE3HO OTAENNATb OT JaHHbIX MPe3eHTaLMoHHOro cnos. 37o pacuennset Ul oT

AOMeHa 1 No3BOoAIsieT pa3BMBaTh MX HE3aBMCUMO ApYr OT Apyra.

PeakTMBHOCTb

Korpa peub 3axoaunT 0 Ul-noruke, CToUT ynoMsHyTb peakTUBHOCTb. PeakmueHsle Modesu MrHOBEHHO
oTob6paxatoT n3mMeHeHusi 13 Ul B Mogenu 1 obpaTtHo. ?c peakTUBHbIMU UHTepdelicamu cobnasH
06beAVHNTL AaHHbIe JoMeHa ¢ Ul-aHHbIMY eLé Bbille, MOTOMY UTO PeakTUBHOCTL CO3aéT N3N0,

6yATO 6bl 3TN AAHHBIE — OZHO U TO Xe.



~ o O . .
Mpw pa6oTe ¢ peakTVBHBIMU NHTepdelicaMun yA06HO ncnonb3oBaTh NatrepH MVWM. & < B HéM view-

model pa6oTaeT kak MeAnaTop Mexay Ul 1 613HeC-N0rMKoi, pasaensis Mx U He JaBasi CMeLLaTbCs.

B £,06aBOK K 3TOMY M0O/I€3HO NCMOb30BaTb UHCTPYMEHTbI A1t PEAKMUBHbIX CeNeKMopo8 Uau ManuHaa
OaHHbIX. /IMU MOXHO MONb30BaTLCSA ANS KOMMOHOBKU «0606LLEHHOr0» NPE3eHTaLMOHHOro Cosa 13

LOMeHHbIX 1 Ul faHHBbIX:

TYPESCRIPT

// OueHb xopowo ¢ 3Tum cnpasnsetca Effector.
// Mbl MOXEM OTAeNbHO 06BABNATL TWMbl AOMEHHOW JIOTUKWU:
export type ConverterState = {

unit: Unit;

value: TimeStamp;

¥

// ...W oToenbHo 06bABAATbL TuUMbl Kenaembix B UL gaHHbIX :
export type UiRepresentation = §

date: StringRepresentation;

stamp: NumberRepresentation;

open: boolean;

5

// LepwaTb 3TU COCTOSIHUS Mbl TOKE MOMEM OTAENbHO,
// noruka, cooTBeTcTBeHHO, ByAeT pasfeneHa U He3aBUCUMA:
const $converter = createStore<ConverterState>({ unit, value });

const $isOpen = createStore<boolean>(false);

// A pns paboTbl B UL yxe MOMEM MCMNONb30BaTb OTOBPaAMEHHbBIN OOBEKT:
const $representation = combine<UiRepresentation>(
$converter,
$isOpen,
(converter, isOpen) => ({
stamp: toMilliseconds(converter.unit, converter.value),
date: toDateString(converter.value),
open: isOpen,

1))

B ntore 613Hec-norvika CTaHOBUTCA M301MpoBaHa, a B Ul JaHHble nonajatoT Yepes NpUBA3KN B BUje

CeNieKTOpOB AaHHbIX.



TectnpoBaHue

Pe3synbTaT pedakToprHra apxMTeKTyphbl Mbl MOXeM MPOBEPUTL MO TOMY, HAaCKObKO YA06HO TeCTVpOBaTh

KOA. DBPUCTUKY ANt 3TOrO Mbl Mo3aMMcTByeM U3 goknaga “The Grand Unified Theory of Clean Architecture

s
and Test Pyramid”, © 1 3ak/1to4aeTcst OHa B ClefytoLLem:

€C/I Mbl MOXeM NpOoTeCcTUpoBaTb 6VI3HEC-I'IOI'VIKy FOHUT-TECTaMu;
MOXeM NpOoTeCTMPOBaTb aganTepbl MHTErPALMOHHbBIMUK TECTaM;

a H03Kelcbl AN cnaicel NPVNOXEHUA — MOXeM NPoTecTpoBaTb E2E Tectamum...

...To apxuTekTypa paboTaeT: Koj A0CTaTOYHO paclenneH, Ul He Bne3aeT B 6U3HeC-10r1Ky, BpeMeHn 1

&
pecypcoB Ha TeCTUpoBaHMe 1 NojjepXKaHve TecToB byaeT yXoAuTb MeHbLue. ©
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[leknapaTtnBHOCTb

B rnaBe 06 abcTpakLmm Mbl 06CYANNN AeKOMMO3MLNIO 3a4aY, a Takxe pasgeneHue B KOAe HamepeHUs 1
peannsayumn. Mei paccMoTpenu, Kak ekoMno3uuus nomMoraeT yny4dllaTtb YATaeMoCTb Koja 1

aKLeHTMpoBaTb BHUMaHMe Ha AeTansiX, KoTopble BaXHbl B KOHKPETHbI MOMEHT BPeMeHMU.

B 3T0i1 rnaBe Mbl pacwvpum naen aﬁCTpaKU,VIVI 1 MOroBOPWUM O AeKiapaTuBHOCTU. Mbl O6CyAVIM, YTO Takoe
AeKnapaTuBHbIV KO, Kak ero nucaTb 1 B YEM ero nosib3a v NperMyLLecTBo No CPaBHEHMIO C KOAOM B

MMnNepaTnBHOM CTUNE.

YnuTaemocTb

YT06bI Nyylle NOHATL NONb3Y AEKNapaTUBHOCTY, CepBa 06CYANUM PasHULLY MeXAy AeknapaTuBHbIM 1

VIMMepaTuBHbLIM KOZoM. MoCMOTPUM Ha /Ba q)parmeHTa HUXe:



JAVASCRIPT

/1 1.

function keepEvenNumbers(array) {

const result = [];
for (const x of array) {

if (x % 2 ===0) {
result.push(x);

return result;

/1 2.

function keepEvenNumbers(array) {

return array.filter((x) => x % 2

O6e yHKLMN GUNBLTPYHOT NepefaHHbIVi MacCUB YMCeN, OCTaB/ISA TONbKO YETHbIe. PasHiLA MeXay HUMU B

TOM, KaK OHV 3TO fenatoT. MNepBas GyHKLMA ONUCbIBAET, KOK peLUnTb 3a4a4dy:

e Co3paTb MycToin Maccns

¢ [pouTeprpoBaTb NepejaHHbIN Maccns
e /Ins KaXAOro 31eMeHTa NpoBepPUTb, YETHBbIN I OH;

e Ecnm pa, jo6aBuTL €ro B

BTopast pyHKLMSA onuckIBaET, Ymo Hafo caenatb. OHa akLEHTVPYeT BHUMaHWe Ha kpumepusax dunbTpaumu,

a He JeTansx eé anropuTMa, KoTopble CKpbITbl BHYTPU MeToAa

B 3TOM 1 eCTb pasHuLa MexXay UMMepaTUBHLIM U JeKnapaTuBHbIM CTUNEM Kojaa. ,ﬂeK}'lapaTl/lBHblVl KoA

OMNUCbIBaET, YMO HYXXHO CAenatb, UMMNepaTUBHbIV — KaK 3TO cAenatb.

Koz B MMMepaTViBHOM CTW/Ie 3a4acTyto YNTaTb CJIOXHEe, MOTOMY UTO OH CMeLLMBAeT HaMepeHyie 1 AeTann
peanvsaumn. JeknapaTuBHbIi CTUAb, HAOGOPOT, MOATANKMBAET K EKOMMO3ULMN 33434 U pasaeneHuto
KO/a Mo ypOBHSIM abcTpakLmy. HasBaHUst GyHKLWIA 1 MepeMeHHBIX B AekiapaTiBHOM Koge HecyT 6osiblue

CMbIC/I0BOIA Harpysku, Mo3TOMY KOZ CTaHOBUTCS MPOLLe YNTaTb.

[Ans npriMepa NOCMOTPUM Ha GyHKLMIO BO pparMeHTe Koga HUXe. Teno GpyHKLUM NecTput

AeTansiMn, a eé Ha3BaHMe Mano roBOPUT O Lienn GyHKUMMW. Takol KO CIOXKHO MOHSTb CXOAY:



JAVASCRIPT

function validate(user, cart) {
return (
!lcart.items.length &&
user.account >= cart.items.reduce((tally, item) => tally + item.price, 0)

)

YTOGbI peLnTb 3Ty MPo6/ieMy, Mbl MOXeEM eKOMMO3MPOBaThL 3a4aqy 1 pasaenTb eé YacTi Mo ypOBHAM
abcTpakumn. Hanpumep, AeTanv pasnnyHbIX NPOBEPOK BbIAENNM B OTAe/bHble GYHKLMMN, Ha3BaHWS

KOTOpbIX ByAyT OTpaxaTb CyTb OnepaLuii:

JAVASCRIPT

// cart.js
function isEmpty(cart) {

return !cart.products.length;

function totalPriceOf(cart) {

return cart.items.reduce((tally, item) => tally + item.price, 0);

// user.js
function canAffordSpending(user, amount) {

return user.account >= amount;

Ha3BaHWs BblAeNeHHbIX d)yHKLl,l/lﬁ Tenepb NCMOb3YHT TEPMUHBI, 6onee noaxoAsALLMe ANs OMVCAHUS UX

Lieneid. 3To NoMoraeT ynpassiTb BHUMaHWEM YMTaTeNs NpU UCNONb30BaHWUM 3TUX GYHKLMIA BHYTPY

JAVASCRIPT

// oxder.js

function validate(user, cart) {

return !isEmpty(cart) && canAffordSpending(user, totalPriceOf(cart));




NOAPOBHEE

06 YPOBHSAX a6CTpaKU,VIVI, nepexkitnYeHnN MeXay HIMU 1 yNpasBieHUN BHUMAHNEM YNTaTeNa Mbl

rosopuau bonee geTanbHO paHee B rnaBe 06 abcTpakumu.

Takxe Ha3BaHWs BbljeNeHHbIX GYHKLMIA Tenepb HecyT B cebe YacTb MHPOPMALIN O CMbIC/E GYHKLM

validate l Mo3TOMyY Mbl MOXEM 3aMEHUTb UMS

canMakeOzrder | Torga kog GyHKLMM NPEBPaTUTCA B «TEKCT», MOXOXMI Ha 06bIYHOE Npej/ioXeHne:

Ha 6onee MHPopMaTMBHOE, Hanpumep,

JAVASCRIPT

// oxder.js

function canMakeOrder(user, cart) {
const orderPrice = totalPriceOf(cart);

return !isEmpty(cart) && canAffordSpending(user, orderPrice);

// The (user) (canMakeOrder) IF the (cart) (!isEmpty)
// AND they (canAffordSpending) (orderPrice) of money.

JleknapaTuBHBIVi KO 60/bLLE MNOXOX Ha TO, Kak oAy 06LLAI0TCA APYr C APYrom B XW3HW, MO3TOMY ero
npotle BOCNPVHUMaTL. OH coobLaeT NonesHyo nHGopMaLIMIo, HO He NeperpyxaeT ymtaTens MNWHUMN

AeTansimn. Takoe «0bLLeHVe» BeX/IVBOE U HEHApOUMTOE, YATaTenn ByAyT MeHbLUe OT Hero ycTaBaTb.

OQHAKO

B He60/bLLIMX NPOEKTax AOTOLLIHAs AEKOMMO3ULMA MOXET 0Ka3aTbCA He Takoi BaxHoM. Ecim koga
Mano, YnTaTesIn OT Hero ycTatoT MeHbLUe. Heo6xoAMMOCTb AeKoMMo3numum byaeT 3aBrceTb OTTOro,

HACKO/IbKO KOMaHAe NpocTo YnTaTb N pa6OTaTb C UMerLWMMCA KOAOM.

HapéxHocTb

CnepytoLmnii pasgen CropHbI 1 Cy6beKTUBHBIA, HO MO MOeMy OrMbITY B UMMepaTUBHOM KOAe npoLue
AONYCTUTL ClyYaliHble o6k, OT YacTV NOTOMY YTO B HEM MPUXOAWNTCH OAHOBPEMEHHO AyMaTb O «LieNn»

1 «crnocobe eé A0CTUYbY, @ eLL€ NOTOMY YTO MMMepaTUBHbIN KOZ 3a4acTyto 06bEMHee 1 CTaTUCTUYeCKUN B

o &
HEM BeposiTHee JoMyCTUTb OLUNBKY. ©

Hanprmep, NocMoTprM Ha $yHKLMIO BbiGopa MaTemaTyeckoli onepauumn | selectOperation |:



JAVASCRIPT

function selectOperation(kind) {
let operation = null;
switch (kind) {
case "log":
operation = (x, base) => Math.log(x) / Math.log(base);
case "root":
operation = (x, root) => x ** -root;
default:
operation = (x) => x;
3

return operation;

B kaxaom 6noke | case |3ToM GyHKLMM NPOMyLLIEHa MHCTPYKLMA nosToMy nepemeHHas
operation |Bcerga 6yger paBHa| (x) => X l MoA06HYHO OLLNGKY OTHOCUTENBHO NPOCTO 3aMeTUTb B

He60/bLIOV GYHKLMW, HO e/ KoAa MHOTO, eé ropas/o flerye nponycTuThb.

MbI MOXeM yNy4LUnTb KOJ, UCMO/b30BaB BHYTpW 610K0B

OT BHYTPeHHeli nepeMeHHol

TeM CaMbIM NnepecTas 3aBNCeTb

JAVASCRIPT

function selectOperation(kind) {
switch (kind) {
case "log":
return (x, base) => Math.log(x) / Math.log(base);
case "pow":
return (x, power) => X %% power;
default:

return (x) => x;

Ho 370 He peLunT Npo6aemy co ciyyaliHbIMI OLLIMGKaMK, a TONbKO 3amMackmpyeT eé. Bo pparmeHTe BbilLie

Mbl, HaNpUMep, MOXeM C/ly4aliHo NPonyCTUTL , 1 yHKLMS ByaeT paboTaTb HenpaBuIbHO

V136aBUTLCA OT NPO6AEMbI MOXHO, CAieNaB BbI6OP AeknapaTUBHbLIM:



JAVASCRIPT

const log = (x, base) => Math.log(x) / Math.log(base);
const pow = (x, power) => X %% power;

const id = (x) => x;

function selectOperation(kind) §
const operations = { log, pow, id %;

return operations[kind] ?? operations.id;

B ko/ie BblLLIe Mbl MOPYYaeM «BbI6OP» OMepaLn MeXaHU3MaM A3bikd. Mbl yka3biBaeM 06beKT C JaHHbIMY 1
KpVTepuii BbIGOPa, a HTepnpeTaTop JavaScript caM HaXoAMT HyXHOe 3HaueH e B 06beKTe Mo yKazaHHOMY
Kno4y. Ham He BaXHO, Kak 6yAeT caenaH aToT Bbl60p, BaXeH NLLb ero pe3ysnbTat — 370 N eCTb

AEKNapaTnBHOCTb.

BKYCOBLUMHA

MocneaHni GparMeHT MHe HPaBWTCS! eLLE 1 MO 3CTETUYECKMM NpUYMHaM. BbiGop 13 o6bekTa no

KaxeTca

KN4y BbIFAANT 6onee HaTypa/ibHbIM pelleHnem 3TOMN 3aj,a4u, B TO BpeMs Kak

LUYMHBIM 11 MHOTOC/TOBHbIM.

PacwupsemocTb

PaclumpaTb MMNepaTMBHbIV KOZ HacTo CI0XHee.

B nmnepatuBHOM koge npun fo6aBneHNn HOBOWA d)VILWI HaM HaZlo He TONbKO MOHSATb, YMo A06aBUTL, HO
TaKxe 20e 1 Kak 3T0 A06aBUTb. PacluvpeHre pyHKLMOHANBHOCTM AeknapaTUBHOrO Xe Koja 3a4acTyro

orpaHnymBaeTtcsa o6HoBNEHNEM «HaCTpoek» anroputma.

K Cnosy

Viaeto ANns ciepyroLero nprvepa st NoACMoTpen B nekumnmn Tumypa LLlemceamHoBa o geknapaTuBHoOM

©
CTWNE U MEeTarnporpaMMMpPoBaHN. PeKoMeHAyto K MpocMoTpy. ©

[Jns npriMepa CpaBHIM ABe peanmsaumn GyHKLmMm KoTopasi npeo6pasyeT

$opmMaTPOBaHHYIO CTPOKY C MEPVOAOM BPEMEHM B KOSIMUYECTBO MUINCEKYH/, B HEM. B nepBoii Bepcum

ANropuTM peannsoBaH MMNepaTnBHO:



JAVASCRIPT

/*x @example parseDuration('lh 25m 16s') === 5_116_000 */
function parseDuration(stringRepresentation) {
const s = stringRepresentation;

if (typeof s !== "string") return 0;

const seconds = s.match(/(d+)s/);
const minutes = s.match(/(d+)m/);

const hours = s.match(/(d+)h/);

let duration = 0;

if (seconds) duration += +seconds[1] * 1000;

if (minutes) duration += +minutes[1] * 1000 % 60;
if (hours) duration += +hours[1] * 1000 * 60 * 60;

return duration;

...Bo BTOpOII Bepcvn — feknapaTmeHoO:



JAVASCRIPT

// Bcs uHhopMauus o NoAAEpPKUBAEMOM
// hopmaTe CTPOKM BblHECEHA B OOBEKT:
const MULTIPLIER = {

s: 1000,

m: 1000 * 60,

h: 1000 *x 60 * 60,
i

// Waru anropuTma npeacTaBneHbl OTAENbHbIMU QYHKLUAMMU:
const sumDurations = (sum, [value, unit]) => sum + value * MULTIPLIER[unit];

const hasValidValue = ([value]) => !Number.isNaN(value);

const parseComponent = (component) => {
const value = +component.slice(Q, -1);
const unit = component.slice(-1);
return [value, unit];

i

/*% @example parseDuration('lh 25m 16s') === 5_116_000 */
function parseDuration(stringRepresentation) {

if (typeof stringRepresentation !== "string") return 0;

const components = stringRepresentation.split(" ");
return components

.map (parseComponent)

.filter(hasValidValue)

.reduce(sumbDurations, 0);

BTopoii BapuaHT NpoLLe pacLuvipuThb, MOTOMY UTO B HEM pa3denéH pedko U 4acmo MeHswulicss kod. Ecnn

Mbl 3aX0TUM paclUMpuTe GOPMAT CTPOKM, Hanpumep, 406aBUB AHW U HeAenu, HaM NoTpebyeTcst O6HOBUTL

mo/TeKo 0GbeKT .
Tak mbl 6yATO BbIHEC/IN B 06BEKT «HaCTpOI‘/‘IKI/I» aNropuTMa, OTAe/INB UX OT «10TVKN» 3a4a4n.

Tenepb noaAepxmBaemblii opmaT CTPOKM 60/1ee sIBHbINA, a CaM anropuT™ rubue, MOTOMY UTO MOXET

OcTanbHoW Kog q)yHKLI,VIVI OCTaHeTCA HeU3MEHHbIM.

paboTaTh C Nt06bIMM 3HAUEHUAMM 13 3TOr0 06bekTa. «HaCTPolikn» GoNbLUE He «BLUUTLI» B KOZ aNropuTma.

K cnosy

Takoe nosegeHne — Koraa f06aBUTb OAHOTUMHYO GYHKLMOHANBHOCTb MOXHO He MeHsis

CyLLLeCTBYIOLLMIA KOA — LieNlb MPUHLIMNA OTKPbLITOCTU-3aKpbITOCTM 13 SOLID. &




PaclivpeHue popmata CTPOKM Tenepb OrpaHNYMTCS 406aBeHeM HOBbIX NMoseit A4na obbekTa

. Koa camoro anroputma MeHATbCS He ByjeT:

JAVASCRIPT

const MULTIPLIER = {
s: 1000,
m: 1000 * 60,
h: 1000 * 60 * 60,

// DobaBunu gHM u Hepenu:

d: 1000 * 60 *x 60 * 24,

w: 1000 x 60 * 60 * 24 x 7,
i

// Tak Kak oCTaNnbHOW KOA (YHKLUMW OCTancs npewHuM,
// BEPOSITHOCTb AOMNYCTUTb CNy4YalHyl OwUBKY MAKW onevyaTaTbCs HUKE.
// Kpome aToro no BbigeneHHsiM B "MULTIPLIER' «HacTponkam»

// npolwe aBTOMATUYECKM CreHepupoBaTb [aHHble ANS TeCcToB.

B nepBoii peanvizaLum Ham 6bl NOTPe60BaNOCh MeHsATL Kog Bceli GyHKUuW | parseDuration |



JAVASCRIPT

function parseDuration(stringRepresentation) {
const s = stringRepresentation;

if (typeof s !== "string") return 0;

const seconds = s.match(/(d+)s/);
const minutes = s.match(/(d+)m/);
const hours = s.match(/(d+)h/);
const days = s.match(/(d+)d/);

const weeks = s.match(/(w+)d/);

let duration = 0;

.

f (seconds) duration += +seconds[1] * 1000;

f (minutes) duration += +minutes[1] * 1000 * 60;

[ N

.

f (hours) duration += +hours[1] * 1000 * 60 * 60;

.

f (days) duration += +days[1] * 1000 * 60 * 60 * 24;
if (weeks) duration += +weeks[1] * 1000 * 60 x 60 * 24 *x 7;

return duration;

// K cnoBy o TOM, HacKONbKO MPOCTO B WUMNEpPaTUBHOM KOAE AOMNYCTWUTb ClyuyaiiHylw owubKyj

// neyeHbKy TeM, KTO 3aMeTun B PerynspHoM BbipaweHun ans ‘weeks' oneuyaTky :-)

OfIHAKO

Mopo6Hoe BbigeneHve «HaCTPOEeK» XOPOLUO nomoraeT 4N paclunpeHnsa Koaa 00HOomunHou
byHKLUMOHaNbHOCTLIO. Ecn TpebyeTcs 406aBUTL HOBOE NOBejeHWe B CaM anropuTM, 3To MOXeT He

NOMOYb.

CTOUT MOMHUTb, YTO TakKoe «MeTanporpamMmMrpoBaHie» HyXHO He BCeraa, MoToMy UTo 0606w éEHHbIe

GyHKYUU MO2Ym 6bIMb CI0XKCHEE.

Kak npasuno, AeknapaTBHoe 0606LLEeHe MOIe3HO, KOrAa Mbl 3aMeyaeM YacTb GpyHKLMM, KoTopast
«MEHSIETCS CINLLIKOM YacTO» MO CPABHEHUIO C OCTabHbIM KOAOM. Takyto ¢pyHKLMOHANbHOCTL MOXHO

caenaTtb AeKﬂapaTMEHOIZ, 3TO YMEHbLUNT BEPOATHOCTb Cﬂy‘-{aVIHbIX ownbok npun eé 06HOBNEHNN.

KoHduryprpyemocTb

B npeablAyLLem nprumepe Mbl BbIHECAY «HACTPOVKV» anropyTMa B OTAENbHbIA 06BEKT. Mbl MOTMBMpPOBany
3TO TeM, YTO HaCTPOKM 1 KOA MEHSAKOTCS C pa3HOli CKOPOCTbLIO, MO3TOMY VX Nyyllie JepXaTb

pa3sgenéHHbIMn.



Ha camom Aene 3TO O HO N3 N3BECTHbIX NPaBW, KOTOPbIX PEKOMEHAYIOT NMPUAEPXMBATLCA B METOA0N0TUN

ABeHaguatn dakTopos (12-Factor Apps). ® 310 rnpaBunio MOXHO ONMCaTh Kak:

Bcerga aepxaTb KOHPUIM OTAENBHO OT KoAa

HacTpoiiku 1 KoHdUrypaLms 06bIYHO MEHSIHOTCS YalLle KoAa, KOTOPbIV OHW HacTpauBatoT. Ecin KoHdUrn

«BLUNTbI» B KOA, X USMeHeHne 6yp,eT onacHee 1 C10XHee, YeM Korga OHU OoTAesiIeHbl.

Kpome 3Toro 3axapAkoxeHHas KOHGUrypaLwis 3aTpyAHSET CMeHy OKPY>KEHNsi, B KOTOPOM 3arycKaeTcs
nporpamma. Hanpvimep, eciv Halle NpuiIoXeHe A0KHO 3amyckaTbCs B TECTOBOM U NpoAaKLLeH
OKPYX€eHWW, @ HACTPOIKM ,ennos UM NOAKIOHEHUS K CTOPOHHUM CepBMcaM TuMa 6asbl AaHHbIX 1au API

3axapAKoXeHbl, TO ANA CMeHbl OKpPY>XXeHUA I'IOHaAO6I/ITCﬂ MEHATb 3Ha4YeHUA 3TUX HAaCTPOoeK pyKamu.

K Cnosy

VIMeHHO 3TOT NPpU3HaK NomMoraeT Haxo4nTb KOH¢VII'I/I Cpeawn OCTasibHOro KoAa: e 3Ha4veHne

nepemMeHHO 3aBUCUT OT OKPYXXEHWS AW Cpejbl 3anycka — 3TO TOYHO YacTb KOHGUrypaLun.

MocMoTpuM Ha aHTUNpuMep. [onyctm, 6a3oBbIi URL APl B koge Huxe A0MKeH MeHATLCS A8 PasHbIX

OKPY>XXeHWIA. B dyHKLMN 6a308BbIli URL «3aLumnT» NpsMo B Tene GyHKUUM:

JAVASCRIPT

async function fetchUser(id) {
const response = await fetch( https://api.our-app.com/vl/users/${id}");
const data = await response.json();

return data.user;

// Nw6own Bbizos ‘fetchUser' obpaTutcs K KoHKpeTHou Bepcum API — api.our-app.com.

// YTobbl NOMEHATb OKPYKEeHWEe, HYKHO W3MEHUTb KOA (YHKLUM.

BblgensTb KoHOUrypaumio yaobHee Bcero, cneays npuopumemy mpaHcpopmayuli (Transformation Priority
. o
Premise, TPP).©" CnepBa CTOUT BbleNTb 3Ha4eHUsi KOHGUIOB B OKa/IbHble NepemMeHHbIe, a MOTOM — B

nepemeHHble OKPYXeHWa nnn dainsl KoHUrypaumm.



JAVASCRIPT

// War 1: BbIHECTW KOHOUIM B NOKasibHble MEepPEMEHHbIE .
const baseUrl = "https://api.our-app.com";

const apiVersion = "v1";

async function fetchUser(id) {
const response = await fetch('${baseUrl}/${apiVersion}/users/${id}");
const data = await response.json();

return data.user;

// War 2: yTawuTb MX B HACTOAWWUN KOHGUT .
// 3To MOoryT 6biTb KakK NepeMeHHble OKPYHEHWS, TaK W OTAENbHble MOAYNM.
// TnaBHoe, uTObGbl MekAy KOLOM W KOHGMramu 6bino _UETKOEe_ paspeneHue.

import { networkConfig } from "@config";

async function fetchUser(id) {
const response = await fetch( ${networkConfig.apiRoot}/users/$iid:');
const data = await response.json();

return data.user;

ABTOMaTHOE NpOrpaMMMpoBaHue

Kak Mbl ynomvHanu B npegpiayLLeii rnaBe, 6UsHec-norvky npunoxenus n Ul-noruky nydlile gepxatb
oTAenbHO. Koz 613Hec-norvikv AonxeH oTeeyaTh 3a 613HeC-NpoLLecch v Npeotpa3oBaHNs AaHHbIX,

cBfi3aHHble ¢ HUMW. Kog Ul-normku — 3a peHAep nonb30BaTeNbCkoro nHTepgeiica.

WHorpa Ul-norvika 6biBaeT CNoxHoO. Hanprimep, ecin oHa onuncbIBaeT NnosejeHre B3aM03aBUCUMbIX
KOMMOHEHTOB UM PeHAep ANHAaMNYECKMX KYCKOB MHTepdeiica, 3aBUCALLMX OT 60NbLLOIO KoNnYecTsa

YCNOBUIA.

YT06bI KOA CNOXHOW Ul-N0rnkn octaBancs UntabenbHbIM, Mbl MOXeM NpeacTaBnsTe Ul B BUje KOHeYHOro
Habopa ero cocTosiHWIA. Kaxaoe Takoe COCTOsIHNE ONuCbIBaeT UHTepdelic, KOTopbIV BUAWT NOAb30BaTenNb, U

YC/I0BVS;, B KOTOPbIX Mbl PEHZEPUM €ro Ha IkpaHe.

B3aunMmogelicTBre nonb3osaTtens ¢ Ul TOrga MOXHO onumcaThb, Kak NoC/ief0BaTelbHOCTb TaknxX COCTORHWIA.
Ecnn KONMYecTBO COCTOAHNIA OrpaHN4YeHo, TO Takyto NocnefoBaTeIbHOCTb Mbl MOXXEM Ha3BaTb KOHEYHbIM
asmomamonm (Finite State Machine), " a cnocob eé 3anporpaMMnpoBaTb — aBTOMaTHbIM

NporpamMmM1poBaHieM.



K cnosy

KoHeuHbIli aBTOMaT — 3TO MaTemaTnyeckasi KOHLENLUMs, HO oHa XOPOLLIO IOXUTCS Ha onucaHue Ul

&
KaK GYHKLMM OT COCTOSIHUS AaHHbIX. © OHa NobyxAaeT pasjensiTb AaHHble (COCTOsIHME) U 3 PeKTbl

(peHaep Ul) 1 nomoraeT Aenatb paboTy ¢ UHTepdericoM Gonee AeTePMUHPOBAHHON.

OCHOBHas Vjes KOHEYHOro aBTOMaTa B 02PaHU4YEHHOCMU HA60PA COCTOSHNIA U B 0OHO3HAYHbIX NPABUAAX
nepexodoe Mexay HUMW. Hanpvimep, Ul MHTepHeT-MarasvHa Bo Bpemsi opopmIeHUs 3akaza MOXHO

BbIpasnTb B BUAE TakOro Ha6opa COCTOSIHWIA Y MOTEHLMabHbIX nepexojos:

«H03Keiic opopmeHUs 3aKasan»:

Tekyuyiee cocTosiHue Bo3MOXKHble cneayloLme CoCTOAHUA

OrderPage | MainPage H Confirming |

| Confirming | | Success || Failure |
Success MainPage

i

Failure | MainPage H OrderPage |

MbI MOXeM npeacTaBUTb Takoli aBToMaT B BuAe AnarpaMmmbl NepexosoB Mexay COCTOAHUAMMU:

Failure

MainPage OrderPage Confirming

Success

Auazpamma nepexoaoe ME)Kay COCMOAHUAMU 8 UHMepHem-maza3uHe

Ho Takxe Mbl MOXeM MpeACTaBUTh 3TOT aBTOMAT B KOAe Kak KONeKLMIO COCTOSIHUI 1 MepexoioBs:



JAVASCRIPT

const fsm = createMachine({
states: {
main: {3}, // Nepexopbl 13 ‘MainPage'...
order: {}, // W3 ‘OrderPage'...
confirming: {%, // W3 ‘Confirming’...
success: i}, // W3 ‘Success'...

failure: {3}, // U3 "Failure'...

I3K

CaMu COCTOSIHUS MOXEeM onuncaTh B BUAE, Hanpumep, KOMMOHEHTOB:

JAVASCRIPT

// OTpawaeT cocTosHue 'OrderPage’:
const ConfirmOrder = () => (
<form onSubmit={fsm.to("confirming")}>{/*...%/}i</form>

)i

// OTpaxaeT cocTosHue 'Success':
const OrderConfirmed = () => (
<>
Order Confirmed.
<a href={fsm.to("main")#>Back to main page</a>
</>

);

// OTpawaeT cocTosHue 'Failure':
const OrderError = () => (
<>
Couldn't confirm the oxrder.
<a href={fsm.to("main")}>Back to main page</a>
<a href={fsm.to("order")}>Try again</a>
</>

);

// OTpawaeTt cocTosHue 'Confirming':

const Confirming = () => "Loading...";

Torja BXxozHast TOUKa NPUIOXEHNS MOXET UCNO/b30BaTb 3TOT aBTOMAT, UTOBbI peLlaTh, YTO PeHAepPUTb Ha

aKpaHe:



JAVASCRIPT

// BbibUpaeT KOMMOHEHT MO TEKylleMy COCTOSHUKW MHTephenca:
function Checkout() {

const [state] = useMachine(fsm);

return state.match
.with("confirming", Confirming)
.with("success", OrderConfirmed)
.with("failure", OrderError)

.orElse(ConfirmOrder);

Monb3a KOHeYHbIX aBTOMATOB B TOM, YTO U3 OAHOI0 COCTOAHUNA MOXHO nepeﬁTM mo/ibKo 8 Onpeae/’éHHblﬁ
Habop cnesyroLMX. B cOCTOAHMS BHe 3TOro Crnncka NonacTe Henb3s. 3To NomoraeT caenaTb paboty ¢ Ul

6onee geknapaTUBHOW U eTePMUHUPOBAHHOM.

Kpome 3TOro, Mcnosb3yst KOHeYHbI aBToMaT, npolue oTgensdTe Ul-gaHHble OT aHHbIX 613Hec-normku. Kak
npasuno, y COCTOSIHWIA aBTOMAaTa eCcTb MAeHTqu)VlKaTOpbl, KOTOpPbl€ COOTHOCAT MX C pe3y/ibTaTOM Ha 3KpaHe.
Mo 3TnM naeHTUPMKaTOPaM Mbl BCerja MoXeM onpesennTb AaHHbIE, KOTOPble OTHOCATCA TObKO K Ul, 1 He

cMewmBaTb X C AaHHbIMWA 6U3HEC-NOTNKN.

WHCTPYMEHTbI

Cam aBTOMAT U Iormka nepexoAoB Mexay COCTOAHUAMU MOXeT 6bITb OMNMCaHa C CNO/b30BaHNEM
PasnnNYHbIX 6unénnotek. B npviMepe BblilLe § NCM0/1b30Baa BbIMbILLIEHHbIA MHCTPYMEHT, uTO6bI He

npeTeHAOBaTb Ha «KAHOHWYHOCTL peLleHUsi». Ho Kak XopoLunii npumep 61banoTekn Ans paboTbl C

&
KOHeYHbIMM aBTOMatamu B Ul Mory npeaioxuTb xstate.

Hanor Ha geknapaTtnBHOCTb

Kak Mbl ynoMuHanv Bblille, y AeKi1apaTuBHOro CTUAS KOAa eCTb HeJoCTaTKu.

CNOXHOCTb NOAAEPKKM
0606LLEeHMs MOTYT CAieN1aTb KOA C/I0KHee. 3a AeKNapaTuBHbIM «pacaoM» MOXET CKPbIBATbLCA Ype3MepHO

CNI0XHas aBCTPaKLWs, KOTOPYIO TAXeN0 MOHUMaTh APYruM pa3paboTurikam.

Mocne pedakTopuHra Ham Bcerga cnedyeT rNpoBepsiTh, AeNCTBUTENLHO N U3MEHEHVSt KoAa MOLLN Ha

nosib3y. Eciv kog ctano Taxesnee yntaTb UAW MNOAAEPXNBATL, USMEHEHUS NyYlle OTKaTUTb.

KOI'Aa Y Hac eCTb COMHEHMNA B NErkocTn NoAAEPXKN, Mbl MOXEM 3anpoCUTb PEBbIO HA U3MeHEeHWs OT
66bLUero Yem 06bI4YHO KOMYecTBa pa3pa6OTHVIKOB. Tak Mbl y3HaeM, NOHATEH /X KOJ KOMaH/Ae 1 1Ierko v

ero noAAepXunBaTb 6e3 MOMOLLM aBTOPOB N3MEHeHWIA.



MpousBogUTENLHOCTD
MMHepaTVIBHbIVI KOA, Kak nNpaBuno, NpounssogutenbHee. B Tex mecTax, rAe NnpousBoAnNTE/IbHOCTb BaXHee

UYNTAEMOCTU, AeKNAPATUBHOCTBH MOXHO NOXePTBOBATb.

Mpy 3TOM MOXET 6bITb MOE3HO N30AMPOBaTb «OCTPOBKN MMMEPaTUBHOCTM» OT OCTa/IbHOMO KOAa.
HaI'IpI/IMep, ecnn ana paGOTbI NMPUNOXEHNA HaM HY>XeH KaKOW-TO I'IpOVI3BOAI/ITeI'IbeII\/II aJiroOPUTM, ero

peanr3aumio MOXHO OnuncaTe UMNepPaTUBHO BHYTPY GYHKLMN:

JAVASCRIPT
function mergeTrees(treeA, treeB) {
// ...BbicTpas wumnepaTuBHas peanu3auus.
¥
A OCTa/IbHYHO YacCTb NMPUNIOXeEHNA onncaTb AeKnapaTrBHO:
JAVASCRIPT

function mergeCompanyDepartments(departmentIdA, departmentIdB) {
return mergeTrees(
extractDepartment (departmentIdA),
extractDepartment (departmentIdB)
)i

TaK Mbl «CryCTUM» UMMePaTUBHYIO PEANN3aLVII0 «Ha YPOBEHb HUXe», M30/1pyeM e€ OT OCTaNlbHOrO KOAa, a

nms GyHKLMN cAenaem AeknapaTmBHbIM OMMcaHeM BCero airopmutma Lennkom.

. “Your Code As a Crime Scene” by Adam Tornhill, https://www.goodreads.com/book/show/23627482-your-

code-as-a-crime-scene

N

. «MeTanporpaMMm1poBaHue 1 MybTUNapaAnrMeHHoe MporpamMMmupoBaHme» Tumyp LLlemceanHos,
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CraTnyeckas Tunusayuns

B npoLunbix rnaBax, roBopsi 0 YUNTabenbHOCTY, Mbl B OCHOBHOM 06CYy>XAanu nepemMeHHble, GyHKLN 1
mMoaynu. Mbi WNHOrja yaenann BHUMaHve 0COB6EHHOCTSAM CTaTUYECKN TUNN3NPOBAaHHBLIX A3bIKOB, HO He

norpyxanuncb B Nogpo6HOCTU.

OfHako, cTaTnyeckas TUMmM3aLms ToXe MOXeT 6bITb WHCTPYMEHTOM AN HanncaHmsa 6onee
BbIpa3nTeNIbHOro koAa. Mbl MOXeM MCMOoNb30BaThb TUMbI U MHTepdeichl Ans nepeAayn A0NoAHUTENbHOM

MH¢OPMBHMM YUTATENO NNV ANA HATNAAHOIo NPOEKTUPOBaHWA MPUTOXKEHWS.

B 3TOM1 rnaBe Mbl 06CyAMM, Kak NepesaBaTb 60/blue 3HaHWU 0 NpeAMeTHOM 061acTy Yepes TUMbI 1
«3anpeLaTb» HeBanVAHbIe NPeobpa3oBaHNsA AaHHbBIX. PACCMOTPUM, Kak MCMONb30BaTk NOBCEMECTHbIN

A3bIK B CUrHaTypax GyHKLMIA 1 BbICAEXMBATL C MOMOLLbIO TUMOB OLLNGKM B An3aiiHe API.

MNEPEA HAYANOM

B TekcTe Mbl He 6yaeM 06CyXAaTb, HYXHA AU CTaTUYeckas TUnMsauus. BMecto sToro mbl
CoCpeoToHMMCA Ha TOM, KaK NCMO/Ib30BaTb TUMbI B KaYecTBe eLLte OAHOro NMHCTPpYyMeHTa Ana

pedakTopuHra.

Cratnyeckasn TMNU3aLmns Bbi3biIBaeT MHOrO CMOPOB 1 HPAaBUTCS He BCeM, 3TO HopMasbHo. Ecin

Ballemy NpoekTy TUNmM3aumnsa He NOAXOAMNT, 3TY r1aBy MOXHO NPONyCTUTb.

MoBceMeCTHbIN A3bIK

B “Domain Modeling Made Functional” CkoTT BnalunH npegocteperaeT YnTaTesnet oT 04epXxmmMocTu
O £ . ~
npumnTMBaMu. < < YTobbl M3bexaTk eé, OH NpejnaraeT NCMob30BaTh TUMbI A1 ONMCAHWA NpeAMeTHON

obnactu.



OCTOPOXHO

e 3aMeHbl TPUMUTVBOB Ha JOMEHHbIe TUMbl MOXET BbI3blBaTb CMOPbI B kKOMaHze. Mepes

npviMeHeHneM o6CyAnTe 3Ty MAEH0 C APYTMU Pa3paBoTUMKaMi.

TWMbl AaHHbIX 1 CUTHATYPbl GYHKLWA MOFYT HECTV JOMONHNTENbHYIO MHOPMALMIO O 3a4ade, KOTOPYIO KOZ,
peLuaet. OHW MOTYT OTpaxaTb KOHTEKCT 3a4a4u, B3aUMOAEICTBIE CYLLIHOCTEN 1 Aaxe MOAeNb paboThl

6VI3HEC-I'IP0LI,ECCOB4 Mpv BAYMYMBOM MCNOAbL30BaHUM TUMbl MOTYT CTaTb a/lbTEPHATUBOW JOKYMeHTaLumn:

TYPESCRIPT

// TIpUMUTUBHbIE TUMbl HE MepefawT KOHTeKCTa 3ajauu,

// B HUX He OOCTaéT peTanei npeaMeTHon obnacTu:

type Account = {
date: string;
user: number;
value: number;

I

// OnucaHvWe [OMeHHbIX TUMOB MoMoraeT nepeaaTthb

// OTHOWEHUS Meway CYWHOCTSMW U MPUHLWMLI PaboTbl AOMeHa:

type Account = {
date: DateTimeIso;
user: UserId;
value: MoneyAmount;

¥

Koraa Ha3BaHUsA TUMOB UCMOb3YIOT TEPMUHBI 113 MPEAMETHOR 061aCcTI, OHM COCTaBASOT YacTb
: : LD L
noecemecmHozo si36ika (ubiquitous language) © < . STM SI3bIKOM BbIPAXatoTCs BAaje/bLbl 6U3HECa 1 Ntoau,

KOTOpble HeMocpeACTBEHHO CBA3aHbl C 613Hec-npoLeccamu.

NOAPOBHEE

Bonee getanbHO 0 MOBCEMECTHOM A3bIKE Mbl FOBOPW/IV B F1aBax 06 nMeHax CyljHocTen n

apxuTekType.

Monb3a NOBCEMECTHOTO si3bika B €ro 00H03HaYHocmu. ECin BCs KOMaHAa, BK4Yas «Hepa3paboTumKoB»
BblpaXxaeTcsa 04NHaKOBbIMY TepMUHaMK, BEPOATHOCTbL NOTEPbL «Mpu rnepesoje C A3blka 6u13Heca Ha
NPOrpamMMuCTCKNA» HudKe. barn n HenpaBWabHYO paboTy JOMEHHOM MOAeNN Ha PaHHUX 3Tamnax 3aMeTuTb

npotue.



MopennpoBaHue foMeHa

Bo MHOrMX cTaTMyeckn TUN3MPOBaHHbIX A3blKax I'IpeO6paBOBaHl/lﬂ AaHHbIX y,Cl,06HO BblpaXaTb Yepe3

o o
d)yHKLU/IOHaI'IbeIe TUNbl. = COBOKyI‘IHOCTb TaknX TUMOB MOXET ONnCbIBaTb Npoueccbl NpegMeTHON
06nacT — MoZennpoBaTh JoMeH. [1o/1b3a Takoli MOAenu B TOM, YTO LieHa OLLMGKM B Heli HuXKe, YeM npu

peanvsauymm 613HeC-MPOLLECCOB B KOAE.

Tunbl NOMOrarT COCTaBUThb «BepXHeypOBHEBOE» NMOHNMaHVe paboTbl crcTeMbl. B Takoi mogenn BUAHO
B3a|/|MOAe|zCTBV|e eé qaCTe|7|, KOHTPaKThbI MOAyI'IeI7I 1 ncnonb3syemble gaHHbIE. Ho Takxe B Hell BUAHbI

OLUMGKM MPOEKTUPOBAHNSA N HECOOTBETCTBUSA MOAENN peasibHOMY MUPY.

OWM6KM B TUMaxX UCMPaBUTL MPOLLE, YeM OLUIVEKM B peannsaLyin. Tak Mbl MOXeM NpoekTMpoBaTb paGoTy
nprnoxeHunst 4o Toro, kKak NPUCTYNUTL K peanuaumm. Mnem YepHOBIMK, CMOTPUM Ha HEAOCTaTKV MOAENN,

nepejenviBaeM 1 NOBTOPAEM MPOBEPKY:



TYPESCRIPT

// Onuwem faHHble, C KOTOpbIMM paboTaeT MPUNOKEHME.
// YKaxem pa3nnyHbie COCTOAHUA, Yepe3 KOTOpble OHUM MpoxXopgaT

// Ha pPa3HbIX CTaanax HU3HEHHOrOo uuKna NpUnoxeHnd:

type CreatedOrder = {
createdAt: TimeStamp;
user: UserId;
items: ProductlList;

k¥

type ValidatedOrder = {
[*.. 0%/
i

type DiscountedOrder = {
AT
i

type Order = CreatedOrder | ValidatedOrder | DiscountedOrder;

// CnpoekTupyem npoueccbl npeameTHol obnacTu,

// KoTopble npeobpasywT 3TU AAHHble:

type CreateOrder = (user: UserId, items: ProductlList) => CreatedOrder;
type ValidateOrder = (order: CreatedOrder) => ValidatedOxrder;

type ApplyDiscount = (order: ValidatedOrder, value: Price) => DiscountedOrder;

// Ecnu Mbl 3aMeTUM, 4TO B KakoM-TO M3 TUNOB ecTb owubka,
// (Hanpumep, npouecc oT/AMYaeTCs OT TOro, YTO MPOUCXOAUT B peanbHOCTU)

// ™Mbl MOXeM BbICTPO M OTHOCUTENbHO AEWEBO WCMPaBUTb MOLENb:

type ApplyDiscount = (
order: ValidatedOrder,
coupon: DiscountCoupon

) => DiscountedOzrder;

Bo Bpemsi pedpakTopyiHra Takvie mpoBepkiM MOMOratoT 06HapPyXWTh GU3HEC-NPOLIECCh], KOTOPbIE He

OoTBeYatoT TpeboBaHUAM NPOeKTa UAN He YUYUTLIBAKOT OrpaHUYeHniA NnpeAMeTHOM obnacTu:



TYPESCRIPT

type Divider = (a: number, b: number) => number;

const divide: Divider = (a, b) => a / b;

// NpuHumaeT nu Tun ‘divide' BTOpPLIM aprymMeHToM HONb?
// CTouT nu 3To paspeunTb?
// Ecnu pa, kak obpaboTaTb peneHue Ha Honb?

// Hy®HO nu BO3BpawaTb KOHTeMHep M3 3TON (yHKUUKU?

// Mbl MokeM o6oraTuTb [LOMEHHYH MOAENb

// BONONHWTENbHLIMA LAHHLIMA W OFPAHUYEHUSAMMU:

type RealNumber = // ...JlonyckaeT nwboe uucno.
type NaturalNumber = // ...JonyckaeT uucno 6Gonbwe Hyns.
type Divider = (a: NaturalNumber, b: NaturalNumber) => RealNumber;

const divide: Divider = (a, b) => a / b;

// Tenepb u3 Tuna 'Divider’ fAcHoO, UTO LeneHue Ha HONb

// ywe BONKHO 6bITb 06paboTaHO B BbI3bIBAWWEM KOAE.

Tunusauyus B TypeScript

B TypeScript Anst MOAENMPOBaHWS NpeAMeTHOM 0611aCTV U CO3AaHNS JOMEHHBIX TUMOB Mbl MOXEM

D O L
NCNoNb30BaTb HECKONBLKO BApUaHToOB: = =~

e Talin-anuacel;
e Knacchl;

¢ «bpeHAnpoBaHHbIe» TUMbI.

K Cnosy

M3-3a cTpyKTypHOW TUNu3aumn B TypeScript y406CTBO 1 MPUMEHMMOCTb KaXA0ro 13

s
nepe4vncieHHbIX BApMaHTOB MOXET OTANYaTbCs.

B kHWre Mbl He 6y,qu BZlaBaTbCsA B HIOAHCbI 1 TOHKOCTU CUCTEMbI TUMOB 3TOrO Ai3blka. BMmecTo 3Toro

Mbl COCPEAOTOUNMCA Ha MOJb3e TUMOB B pedakTopMHre KoAa.

OfHako Ans ay4dllero MOHNMMaHWs OrpaHUYeHNA CTPYKTYPHOW TUN3aLuK 1 OCTaB/io B TeKCTe

O O L
HECKOJIbKO CCbINIOK Ha 3Ty Temy. = = =

CaMblil NPOCTOMA, HO MPW 3TOM CaMblil HEHAZEXHBIN CNoco6 CO3A4aHNA AOMEHHbIX TUMOB — MCMO/b30BaTh
" o

Tan-annacel. © C UX NOMOLLbIO YA06HO AaBaTb MPYMUTUBHBIM TUMaM MHPOPMATUBHLIE MEHa, HO

CNOXHO NepejaBaTb 02paHUYeHUsA NpeAMeTHON obnacTy. Hanpumep, Takol KoA CUHTaKCUYeCckn BNoHe

BannjeH, a C TOYKU 3peHnsa JOMeHa — HeT:



TYPESCRIPT

// TaWn-anuac MOXeT, Hanpumep, AaTb NPUMUTUBY MONE3HOE UMS,
// KOTOpoe 6y/J,ET OTpaXaTb CMbICZT TUNA COrnacHoO OOMEHY:
type RealNumber = number;

type NaturalNumber = number;

// Ho u3-3a ocobeHHOCTei Tunusauuu
// Mbl MOXEM MNONy4YWTb HEBaNWAHYH LOMEHHYI MOAENb:
const x: RealNumber = -1;

const y: NaturalNumber = x;

// ¥Ync!

// «-1» He MOWeT GbiTb HaTypanbHbIM YWUCIIOM.

B Taiin-anvacax cioxHoO BbIpasnTb OrpaHN4YeHnsa JoMeHa N HaCcTPoOUTb «BasnAaunio» NpucBanBaeMbIX

3HAYeHWIA, NO3TOMY HeT rapaHTuiA, Yto B| NaturalNumber |oKkaxeTcst UMEHHO HaTypasbHOE YMCO:

TYPESCRIPT

function divide(a: NaturalNumber, b: NaturalNumber): RealNumber {

return a / b;

// KomnunaTop poBoseH, a B paHTaliMe owubka:

divide(1, 0);

Mo3ToMy ecin Ham Hy>XXHa Banngauvsa Uiy nposepka Ha HeCoNoCTaBUMOCTb PasHbIX TUMNOB, NPUAETCA

PO O
NCNONb30BaTb KAaCChbl NAn 6peHAI/IpOBaHHbIe TUNbL: =~



TYPESCRIPT

// Tpn ncnonb3oBaHUM KAaccoBs

// ™Mbl MOkeM A06aBMTb Banupauuw 3HAYEHU B KOHCTPYKTOP:
class NaturalNumber {
constructor(value) {

if (value <= 0 || Math.floor(value) !== value) {

throw new Error("The value must be a positive integer.");

this.value = value;

// Torpa cospaTb «HernpaBunbHOE» 3HayeHue He Nony4vuTCsa:

new NaturalNumber(-1); // Error!

new NaturalNumber(42); // NaturalNumber

// Ho Kknaccbl AOBONbHO MHOIOCNOBHbIE

// v vMn He ynobHO Monb3oBaTbCHA, Hanpumep,

// ecnu HywHO cpenaTb 0B&PTKY Haf NPUMUTUBOM.

// CospaBaTb «uucna» uepes new NaturalNumber(42),

// a NoTOM Kak-TO peanu3oBaTb apuiMeTUYecKue onepauuu
// C TakMMU 3HAYEHUSIMU — HAKNAQHO U TpebyeT MHOro Koaa.

// BTopoii BapvaHT — ucnosb3oBaTb 6GpeHAuMpoBaHue TUMOB:

type Tagged<T, S> =T & { __tag: S };

type NaturalNumber = Tagged<number, "natural">;

// A 3HauyeHus co3paBaTb TONbKO uyepe3 creuuanbHble Habpuku:

function naturalFrom(value: number): NaturalNumber §

// Bcro Banupauuio 3HauveHu MowHo OymeT peanvsoBaTb

// BHYTpU Takol dyHKUUU-HabpuKK:

if (value <= 0 || Math.floor(value) !== value) {

throw new Error("The value must be a positive integer.");

return value as NaturalNumber;




naturalFrom(-1); // Error!

naturalFrom(42); // NaturalNumber

I’lp06nema KnaccoB u «6peHAVIpOBaHV|ﬂ» B TOM, YTO 3@ NPaBW/IbHOCTBIO UX NCNONb30BaHVA Heo6xoAVMMo
cneanTh. To eCTb MOHaAZ06UTCA NCaTb NPaBua ANs AINHTePa UNN NCKaTb OLLUNGKN BO BPEMS KOA-PeBbIO.

370 HEHaAEXHO.

3/echb CI0KHO NOpeKoMeHA0BaTb KOHKPETHbIM Cnocob, BCE 3aBUCUT OT NpoekTa 1 HyXJ4 KoMaHabl. OgHako,
MOXeM OTMETUTb, UTO A1 YUCMO ONUCamenbHeix Lieneli Aaxe Talin-anvMackl BNoaHe NoAxoaaT. Yacto
JAOMEHHO MoAenu, MOCTPOEeHHO Ha Tain-annacax, y>xe A0CTaTO4YHO, YTOObI HAUTN HeOBHapYXKeHHbIe

paHee oLINGKMN B MPOEKTUPOBAHIN.

CBepKa Moesnin C peajibHOCTbIO

BusHec-npoLeccbl NpeobpasytoT AaHHble 13 O4HOr0 COCTOSIHUS B Apyroe. TUMbl MOryT MOMOYb
CUHTaKCMYeCcKn 3adprnKCMpoBaTh 3TN COCTOSIHUA U AaTb UM Ha3BaHWs. Koraa Kaxablii Lar npeobpasoBaHuis

KaK-TO Ha3BaH, HaM MpOLLe PacCy>kAaTb O MPOLLECCe Lie/IMKOM U HaXOAUTb OLINGKM B €70 IOrMKe.

B npumepe Huxe ¢yHkumsi| sendRecoverLink |paboTaeT c 06bekToM TMNa

¢dnar| verified | Ho HeT HMKaKMX NpaBWA, 06BACHABLLUMX Bbl, k020G U NoYeMy 3TOT dnar NPUHMMaeT

. Y 3TOrO TMNa ecTb

3HayeHwne | true |

TYPESCRIPT

type User = {
id: string;
verified?: boolean;

b

async function sendRecoverLink(user: User) {
if (luser.verified) return false;

await api.recoverPassword(user.id);

W3-3a TekylLLei peanm3au,mm| User |¢yHKu,V|;|| sendRecoverlLink [mpuHMMaeT AaHHble, KOTOPbIE B

nonoByHe ciy4yaes Ana Heé HeBanMaHbl. Mbl MOXeM nepecrtpaxoBaTbCa OT HeBaJ’II/I,qHOI‘/] nepejavdn AaHHbIX,

3aTpyAHVB €€ Ha ypOBHe TUMOB.

BepundrikaLms nonb3osaTenss — BEPOATHO, OTAENbHbIV GU3HEC-NPOLIECC, 8 pe3y/ibmame KOmopo2o 06beKT
No/b30BaTeNst CTaHOBUTCS BEPUGULIMPOBAHHBIM. DTy NPUUNHHO-CNEACTBEHHYIO CBSI3b MOXHO BbIpasnTh

npsaAMo B TUMNax, eciv pasjeinTb TUnbl BepVIq)VILJ'I/IpOBaHHbIX n HeBepM¢MuMpOBaHHbIX nosib3oBaTeneii:



TYPESCRIPT

// OnucbiBaeM Tunbl BepUdMLMPOBAHHLIX M HEBEPUBULMPOBAHHLIX Nonb3oBaTeneil,

// Kak COCTOSHWSA, Yepe3 KOTOopble MPOXOAAT AAHHbIE:

type CreatedUser = { name: string %;

type VerifiedUser = { name: string; verified: true };

type User = CreatedUser | VerifiedUser;

// TokasbiBaeM MPUYMHHO-CNEACTBEHHYI CBSf3b, KaK TUM npouecca Bepupukauuu.

// PacckasbiBaeM, 4Yepes3 Kakue waru NpoxoasT [aHHble, W B pesynbTaTe 4ero

// nonb3oBaTeNb CTAaHOBUTCA BepM(bMLI,VIpOEaHHbIMZ

type VerifyUser = (user: CreatedUser) => Promise<VerifiedUser>;

// OUKCMpyeM orpaHu4YeHUs Ha BOCCTAHOBJIEHME Mapons —

// BOCCTAHOBUTb Napofib MOKET TOMbKO BEPUGULMPOBAHHLIN MONb30BaTENb:
type RecoverPassword = (user: VerifiedUser) => Promise<void>;
// Tenepb BbiCNaTb CCbUIKY Ha BOCCTAHOBAEHWE Naposns
// HesepudMuMpOBaHHOMY Monb3oBaTent byaeT Henb3s.
// HeBanwupHyw onepauui BbIPa3UTb B KOAE CTAHeT ClIOKHee:
const sendRecoverlLink: RecoverPassword = async (user) => {
await api.recoverPassword(user.id);

¥

sendRecoverLink(unverifiedUser); // Erroxr!

OnaTb xe, B TypeScript 406UTbCH 6pOHE60HON HEBLIPA3UMOCTY HeBaNM/AHbIX MPOLLECCOB CTIOXHO, B
[PYTVIX TUMU3MPOBAHHBIX S3bIKax 3TO MOXeT 6bITb NpoLue. Ho Aaxe NpocTo GpuKcaLyis pasHbIx COCTOSHUI
AaHHbIX B TNAaxX NOMOraeT 3aMeyaTb own6KM B Nornke 6M3HeC-ﬂp0MeCCOB Ha 3Tane NpoekTnpoBaHua Nan

peBbto.

B Tunax nozfo6Hble oLWnGBKM 3amedaTb rnpotue, MoTOMy YTO BblpaxaTtbk YC/IOBUSA B TUMAaxX C/IOXKHEE, YeM B
peanmsaumm. 3To 3acTaBAsieT ONUCLIBaTb NPOLIECChI AeKlapaTUBHO 1 NPAMOVHeHo. W ecnu B norvke

I'Ip606pa3OBaHl/l$l 3aMeTHa HeOAHO3HAYHOCTb, 3TO MOXET CTaTb CUTHA/IOM npo6neM.

HapyleHus goroBopéHHoCTEN

Bnarogaps ABHbIM TUMaM, Mbl MOXEM BbISIB/IATL HaPYyLLEHUSA AOI’OBOpéHHOCTEVI VNN NPUHATBIX B MPOEKTe

npasun. Hanpumep, pyHkums | sendRecoverlLink | 13 npeanpeabiayLiero npumepa HapylaeT CQS



TYPESCRIPT

async function sendRecoverLink(user: User) {
if (luser.verified) return false;

await api.recoverPassword(user.id);

type RecoverPassword = (user: User) => Promise<false | void>;

// ‘false' — 3To npusHak 3anpoca,

// ‘void' — npu3HaK KOMaHpAbl.

Tvnbl 06paLLatoT BHUMaHVe Ha NoA06HbIe MPOTUBOpeUMs. Mbl Janee MOXEM YayULLUTb GYHKLIO,

Hanpumep, NCNoab30BaB B UMEHN NaTTepH

TYPESCRIPT

async function trySendRecoverLink(user: User) {
if (luser.verified) return false;

await api.recoverPassword(user.id);

type TryRecoverPassword = (user: User) => Promise<false | void>;

// NaTTepH 'try*' B UMEHM FBHO TOBOPUT, YTO Mepes HaMW BCE ke KoMaHma,

// HO OHa MOWeT B KakOM-TO cny4yae BepHyTb false'.

Kak MUHMMYM, Tak Mbl MOXeM cAenaTb 0XuaaHus oT GyHKUMM bonee ABHbIMU. Ho nyulle, KOHEeYHO,

oTAeNNTb 3PPEKT OT MPUHATUA PeLeHns 1 oTpedakTopuTb yHKLMto cornacHo CQS.

NOAOBHEE

Bonee getansHo o CQS v oTAENEHUN NOTUKM OT 3GPEKTOB Mbl FOBOPUAN B rN1aBe 0O calig-apdekTax.

[n3aiiH API

Bo Bpems peq)aKTopMHra CTaTn4yeckas TMnNn3auns MoXxeT NOMOYb NPOBEPUTb, HACKO/IbKO MOHATHO
CrpoekTNpoBaHo AP Moaynst v GpyHKLMW. Hanprimep, no chrHatype GpyHKLMM Mbl MOXEM MPOBEPUTH

04eBUAHOCTL AP, «BblUePKHYB» Ha38aHUA GYHKLWIA 1 apryMeHToB:



TYPESCRIPT

function getPostContents(user: number, post: string): Promise<string> {%
/] ->

function xxx(xxx: number, xxx: string): Promise<string> {%

Ecnn curnaTtypa yHKLMM HECET Mano CMbIC/a, Mbl MOXEM Y/y4llaTb eé 0 TeX nop, Noka He HauHém

BUAETb B Heli Lienb QyHKLmN:

TYPESCRIPT

function xxx(xxx: number, xxx: string): Promise<string> {}

/1 ->
function xxx(xxx: UserId, xxx: PostSlug): Promise<string> {}
/] ->

function xxx(xxx: UserId, xxx: PostSlug): Promise<PostContents> {%

// number -> UserId: nepBbii aprymeHT — ID nonbsoBaTens;
// string -> PostSlug: BTopoit aprymeHT — URL ny6nukauwu;

// string -> PostContents: pesynbTaT — copepwumoe nybnukauuu.

// W3 curHaTypbl CTQHOBUTCS MOHATHA MeXaHuKa paboTbl GyHKUMW:
// 3anpawuBaem COAEPKUMOE KOHKPETHOro MmocTa Mo COCTaBHOMY KJuy

// w3 ID nonb3oBaTens u URL ny6nukaumu.

Ecv cMbicn HanpaLuMBaeTcs caM CoB0i, 3HaUNT curHaTypa GyHKLWK CTana «roopsiLieli». FoBopsilme
CUMHaTypbl HECYT YacCTb KOHTEKCTA 3aZa4yu, NO3TOMY Mbl MOXEM MepesaTb YATATeNH B HAa3BaHUAX ¢yHKLWIVI

N apryMeHTOB AOMOJIHNTEIbHbIE 3HAHUS!

TYPESCRIPT

function fetchPost(authorId: UserId, post: PostSlug): Promise<PostContents> {}

// getPostContents -> fetchPost: ysHwaém, uTo paHHble GyayT 3anpoweHsl MO CeTw;

// userId -> authorId: y3sHaéMm, Kak WMEHHO MONb30BaTeNb CBS3aH C 3TUMU MOCTaMW.

K cnosy

Bonee noapo6bHO TexHMKa «BblYEPKMBaHUA» onucaHa y Mapka CMaHHa B kHure “Code That Fits in

Your Head". ¥’

3TVM Xe NpaBnIOM MOXHO NPoBepPATb, creayeT im ko CQS:



TYPESCRIPT

class PostReader {

constructor(private postSource: PostStorage) {%

getPost(id) {

this.contents = this.postSource.fetchPost(id);

// Mo curHaType meTop 'getPost’ 6onbuwe Moxox Ha KoOMaHAy, 4Y4eM 3anpoc:

type GetPost = (id: PostId) => void;

// Bo3MmoxHO, cTouT nepepabotatb API unu BbGpaTh ApPyroe HasBaHWe MeTOAA:

class PostReader {

//

readPost(id: PostId): void {

this.contents = this.postSource.fetchPost(id);

K cnosy

TeXHWKa «BbIYEPKMBaHUSA» 6oniee NonesHa ANs NPoeKTUPoBaHWA Ny6ANYHOro API, 4TO6bI OHO 6bI10

60nee MHPOPMATUBHBLIM. HenybnnyHbIM GYHKLMAM 3TO MOXET 6blTb YyTb MeHee BaXHO.

. “Domain Modeling Made Functional” by Scott Wlaschin, https://www.goodreads.com/book/show/34921689-

domain-modeling-made-functional

N

. OflepX1MOCTb 3n1emMeHTapHbIMK Tunamu, Refactoring Guru, https://refactoring.guru/ru/smells/primitive-

obsession

w

. “Domain-Driven Design” by Eric Evans,

https://www.goodreads.com/book/show/179133.Domain Driven Design

IN

. “Ubiquitous Language” by Martin Fowler, https://martinfowler.com/bliki/UbiquitousLanguage.html

v

More on Functions, TypeScript Documentation,

https://www.typescriptlang.org/docs/handbook/2/functions.html


https://www.goodreads.com/book/show/34921689-domain-modeling-made-functional
https://refactoring.guru/ru/smells/primitive-obsession
https://www.goodreads.com/book/show/179133.Domain_Driven_Design
https://martinfowler.com/bliki/UbiquitousLanguage.html
https://www.typescriptlang.org/docs/handbook/2/functions.html

6.

7.

8.

9.

Type Aliases, TypeScript Handbook, https://www.typescriptlang.org/docs/handbook/2/everyday-
types.html#type-aliases

“Branding and Type-Tagging” by Kevin B. Greene, https://medium.com/@KevinBGreene/surviving-the-

typescript-ecosystem-branding-and-type-tagging-6cf6e516523d

Factory Method, Refactoring Guru, https://refactoring.guru/design-patterns/factory-

method/typescript/example

Type Compatibility, TypeScript Documentation, https://www.typescriptlang.org/docs/handbook/type-

compatibility.html

Nominal & Structural Typing, Flow Documentation, https://flow.org/en/docs/lang/nominal-structural/

. COBMeCTUMOCTb TVMOB Ha OCHOBe BuAa Tunu3sauuw, TypeScript: Definitive Guide, https://typescript-definitive-

guide.ru/book/chapters/Sovmestimost tipov_na osnove vida_tipizacii/

. “Code That Fits in Your Head” by Mark Seemann, https://www.goodreads.com/book/show/57345272-code-

that-fits-in-your-head


https://www.typescriptlang.org/docs/handbook/2/everyday-types.html#type-aliases
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https://www.typescriptlang.org/docs/handbook/type-compatibility.html
https://flow.org/en/docs/lang/nominal-structural/
https://typescript-definitive-guide.ru/book/chapters/Sovmestimost_tipov_na_osnove_vida_tipizacii/
https://www.goodreads.com/book/show/57345272-code-that-fits-in-your-head

PedhaKTOpUHI TECTOBOIO KOAa

TecTbl NOMOratoT pepakTopuTb KOA NPUNOXKEHWS, YKa3blBas Ha OLLMGKM, KOTOPbIe Mbl MOFIN A0NYCTUTL. HO
CaMWN TeCTbl — 3TO TOXE KOJ, MO3TOMY NX TaKXe HY>KHO JepXaTb B MOpAAKe 1 BpeEMA OT BpeEMEHU

pedakTopuTh.

B 3T0i1 rnaBe NOroBOPUM O TOM, KaK He M0IOMaTk TeCTbl U HE CHU3UTb UX HAAEXHOCTb BO BpeMs

pedakTopuHra 1 Ha 4To 0bpaLLaTe BHYMaHWe Npu noucke Npo6iemM ¢ TeCTOBbIM KOAOM.

«TeCTbl» s TeCToB

HaaéxHblii TecT nagaert, Koraa ko4 paboTaeT He Tak, Kak 0XuaaeTcst. TecTbl 6yATO «NPUKPbLIBAOT HaM
CNNHY» BO BpeMSA N3MEHEHNA KoJa NPUIoXeHNs, MOTOMY YTO owunbka B noBejeHnn OTpasnTca B TeCTax.
CaMuM e TecTaM «MPUKPbIBAET CMUHY» NPOAAKLLEH-KOZ, NOTOMY YTO MMEHHO B HEM Mbl NPOBEPSIEM, UTO

TeCTbl MaAatoT MO yKasaHHbIM MPUYHaM.

Korpa TecTbl MEHSIOTCS BMeCTe C KOZOM MPUIOXEHS, Y HAaC He OCTaéTcst Cnoco6oB NMPOBEPUTL, UTO BCE
pa6oTaeT kak paHbwe. O6HOBNEHHbIE TECTbI MOTYT COAEPXaTb OLUNGKY VN MPOBEPSATH YTO-TO OMAUYHOE OT
OPUTVIHANBbHON GYHKLMOHANBHOCTW. ECIv KOZ, MO KOTOPOMY Mbl PaHbLLIE MOTIM MPOBEPUTL PaGoTy TecTa,

TOXe N3MEHWICS, 3Ta OLUMGKA MOXET 0CTaTbCst He3aMeYeHHOW.

B nTore B npoekTe MOryT NOSIBUTLCS TeCTbl, KOTOPbIM Mbl J0BEPSiEM, HO KOTOPble He paboTatoT nan
paﬁOTaPOT HenpaswnibHO. YT06bI 3TOrO He AONyCTUTb, BO BpeMSA ped)aKTOpVIHI'a TeCcToBOro Koga Ham CctonT

cnefoBaTb Npasuy:

He pecaKTopuTb TECTbI OHOBPEMEHHO C KOAOM MPUNOXKEHHUS. JTyylue

Aenatb 3TO Mo o4epeau

Ecnm BO Bpemsa ped)aKToleHra Mbl NOHUMAaeM, YTO XOTM OTpeq)aKTOpI/ITb TeCTOBbI KOA, TO HaM CTouT:

e [1oNOXUTb Ha NO/I04KY M3MEeHeHNsA Kofa C nocsiegHero kKoMmmuTa (C NOMOLLbHO




e OTpedakTopuTb KOA TECTa;

* [1poBepUTb, 4TO OH MaAAET MO YKa3aHHOM NPUUMHE;
¢ 3aKOMMWTUTb N3MEHEHUs TeCTOB;

e [locTaTb C MONOYUKM UBMEHEHVISt KOAA MPUOXEHNS;

¢ TpoAOMIKUTL pedakTOPUHT.

3T0 NpaBWIO NPeBpPaLLAET PePaKTOPUHT B «MUHT-MIOHM» MeX/y TeCTaMm 1 KOZOM NpuaoxeHus. Korga Mol
MeHsieM Koz, noBejeHne GUKCUPYIOT 1 NPOBEPSItOT TeCTbl. Korja Mbl MeHsieM TecTbl, noBegeHne GuKkcnpyet

KOA MPUIOXKEHNS.

RefaCtOI‘ing Production Tests
Code
Production Code

* Refactor code
¢ Check against
existing tests

Refactoring
Test Code

+ Stash changes
in production code
* Refactor tests
* Check that tests
fail for correct reason

Kozda mMel MeHsem K09, nosedeHue puKcupyrom u nposepsom mecmel. Kozda Mol

MeHsiem mecmel, nogedeHue GuKcupyem Kod NpuIoXeHus

STa TexHVKa He rapaHTUpyeT, YTO Mbl He AOMYCTUM HUKaKNX oLwmn6oK, HO YMeHbLLAeT NX BEPOATHOCTb. Npun
eé 1NCrosIb30BaHNN Ha KaX/0M 3Tarne ecTb Kak MUHUMYM O/JHa YacCTb, KOTOPAas He U3MeHU/AaCs ¢ nocnedHezo

paboyezo cocmosHusi. Mo3TOMy Mbl 6o/iee yBepeHbl, YTO BCE paboTaeT Kak paHbLLe.

K Cnosy

. o o
TakmM e 06pa3oM pekomeHgyeT noctynatb U Mapk CumaHH B “Code That Fits in Your Head". ©
Kpome camoii TeXHVKMN B KHUre OH Takxe pacckasblBaeT, Kak He A0MyCTUTb ocnabneHns TecToBbIX

KprTepreB BO BpeMsi pedpakTopyHra.

«XpynKune» TeCTbl

Bo Bpems paﬁOTbI cTecTamm cTonTt O6anJ,aTb BHVIMaHWe Ha CBOV oLyLleHus. Ecan B TecTax 4yBCTBYeTCA

«XPYMKOCTb» N HEHAZAEXHOCTb, BEPOSITHO, MX MOXHO YyULWUTb. OLLyLLieH/e «AyHelllb, 1 BCé pa3BannTCs»



— OT/INYHBIN NHANKATOP XPYyNKUX TECTOB.

YalLle BCero xpynkumm TecTbl AenaroT Moku. OHU Tpe6oBaTebHbI K BHYTPEHHel CTPYKTYpe, MOPSIAKY 1
Crocoby 1X BbI30Ba 1 pe3yNbTaTy, KOTOPLIA OHW A0KHbI BEPHYTb. B 3aMyLLieHHbIX Cyyasx NpunoxeHne

MOXET CTaTb «CBEPX-3aMOKaHHbIM» — KOrja paboTa Moyt Bcex Moay/eit B TeCTax UMUTUPYETC MOKaMM.

B Takux cnyyasx Ntobble U3MeHeHNs Koaa NPUNOXEHNS, faXe CaMble He3HaYnTe/IbHble, MPUBOAAT K

60/1bLLIOMY KONMYECTBY NPaBOK B TeCTax. TeCTbl Tpe6ytoT 60bLLE PECYPCOB Ha MOAAEpPXKKY, U pa3paboTka

o . ~
NpUNoXeHUst 3ameanseTcs. Takoli 3¢ppekT HasbiBatoT ypoHOM om mecmos (test-induced damage). ©

B oTAnume oT MOKOB cmabsl u npocmele mecmossie OaHHble MOMOTatoT NucaTb 6onee yCTOVIqMBbIe K
4
3MeHeHUAM TecTbl. @ CTabbl U TeCTOBbIE AdHHble NPOLWAk0T HaMm Npu NX NCNOJIb30BaHUW ropasao

6onblue, yem Tpe6y+0T. OH¥ nomoratoT n3beratb YPOHa OT TeCTOB U TPATUTb MEHbLUE BPEMEHN Ha UX

06HOB/EHNE.

NOAPOBHEE

O pa3sHuLe Mexay cTabamu, MOKaMu 1 ApYrMm $eikoBbIMM 06 bEeKTaMu, XOPOLLO HaMMCaHo y

Microsoft. &

[Ina yMeHbLLEeHNA XPYNKOCTY TECTOB Mbl MOXEM PYKOBOACTBOBATLCA 3Bpl/lCTl/lKOI7I:

MeHbLUe MOKOB; Nnpolue cTabbl 1 TECTOBbIE fAHHbIe

D O
Hanpuwmep, 6VI3HeC-/'IOI'VIKy Mbl MOXeM TecTupoBaTb 6e3 MOKOB B MpuHUMNe. © < 3T0 CNOXHO, Korja

Norvka nepemeluaHa ¢ 3ppekTamu; Ho NpoLLe, eCN OHa OMnCaHa YNCTbIMU GYHKLIMAMU.

YucTble GyHKLMUN TeCTUpyeMbl Mo cBoelt Npupoje. OHW He TpeBytoT 3aMOpPOYEHHOI TecToBO R
VNHPPACTPYKTYPbI, TECTbI A1 HUX MOTYT 6bITb 3anyLLeHbl NapasnenbHo ¢ pa3paboTKoii. (Takve GpyHKLum
MOXHO NMPOTECTUPOBATL Aaxe 6e3 TeCT-paHHEPOB, CPABHNBAs HACTOALLMIA pe3ynbTaT € XenaeMblM — OHU

HaCTONbKO NPOCThI B TeCTI/IpOEaHI/II/I.)

MocMOTPUM Ha pasHULYy MexJy KOZOM, rAe nornka n 3¢dexTbl NnepemeLlaHbl, 1 KOAOM, FAe OHU pasje/eHbl.
O6paTVIM BHUMaHME, HAaCKOJIbKO «XPYMKNMW» KaXyTCA UX TeCTbI. B nepBoOM C/ly4ae norvka n 3¢¢beKTbl

CMeLlaHbl:



JAVASCRIPT

function fetchPostList(kind) {
const directory = path.resolve("content", kind);
const onlyMdx = fs.readDirSync(directory).filter((f) => f.endsWith(".mdx"));
const postNames = onlyMdx.map((f) => f.replace(/.mdx$/, ""));

return postNames;

// Dns wHWT-TecTa Takol dyHKUMM Ham noTpebyetcsa 3amokatb 'fs',
// onucaTb paboTy Hy®HOro MeToAaad,
// yKasaTb, 4UTO MeTOA AOJKEH BEpPHYTb,

// cBpocuTb MOK Mocne OKOHYaHWa TecTa:

it("should return a list of post names with the given kind", () => {
jest.spyOn(fs, "readDirSync").mockImplementation(() => testFilelList);
const result = fetchPostList("blogPost");
expect(result).toEqual(expected);
jest.restoreAllMocks();

B

Bo BTOPOM C/lyyae orvka oTAeneHa ot 3¢pdekTos. MpeobpasoBaHme MOXHO NPOTECTMPOBATbL UCMOb3Ys

TONIbKO CTabbl 1 TECTOBbIE JAHHbIE:

TYPESCRIPT

function namesFromFiles(filelList) {
return filelist
filter((£f) => f.endsWith(".mdx"))
.map((f) => f.replace(/.mdx$/, ""));

// Bns cpaBHEHWs [OCTATOYHO TECTOBbIX AAHHbIX

// v wenaemoro pesynbTata paboTbl PYHKUMK:

it("should convert file list into a list of post names", () => {
const result = namesFromFiles(testList);
expect(result).toEqual (expected);

I3N

CTpykTypa TecTa CTaHOBWTCS MpoLLe, a 06HOB/IEHVE TECTOBLIX JaHHbIX HE OTHMMAaeT 60/1bLIOro KOMYecTBa
pecypcoB. C Takoli opraHu3aLueit Koaga Mbl Aaxe MOXeM MOHOCTbI0 0TKa3aTbCsA OT CTaTUYeCKMX TeCTOBbIX
JAaHHbIX 1 FeHep1poBaTh NX aBTOMaTUYeCKn Mo 3apaHee onpeAenéHHbIM cBoiicTBam. Takoe TecTpoBaHue

byseT Ha3bIBaTbCA ampubymHeim (property-based).



K cnosy

[InA reHepaumn TeCTOBbIX AaHHbIX B property-based Tectax 06bI4HO y406HO 1CMNONb30BaThL
©
AOMNONHNUTENbHbIE UHCTPYMEHTLI. & Hanpumep, B JS-3KocucTeMe CyLLecTBYOT 61banoTekn Tvna

P o
faker.js, © KoTopble co34al0T 06bEKTbI CO CIyYaHBIMN AaHHBIMW MO 3apaHee ONMCcaHHbIM

wabnoHam.

BblgeneHHble 3ppekTbl MOXHO NPOTECTMPOBaTL OTAENIbHO UHTErpaLoHHbIMK unn E2E Tectamu. B

3aBMCUMOCTY OT TOTO, Kak B Halllem npoekTe ycTpoeHa paboTa C 3aBUCUMOCTAMM TUMa HaM MOXeT

6bITb 40CTaTOYHO npoTecTpoBaTh TONLKO aganTepbl K HAM. Kak mpaBuio, CI0XHOCTb 1 TpeGOBaTeﬂbHOCTb

MOKOB B TakOM C/lydae 6y/eT Huxe.

Hanpwumep, B Tectax noao6Horo ajanTepa aAns

NPaBUbHbIA METOZ C HY>XHBIM apryMeHTOM:

HaM A0CTaTOYHO 6y,qu npoBepuTb, YTO 6b1/1 BbI3BaH

TYPESCRIPT

function postsByType(kind) {
const directory = path.resolve("content", kind);
const filelist = fs.readDirSync(directory);

return filelist;

// Ham yxe He HYXHO MOKaTb peanusauuin «cepsuca»,
// BOCTaTOYHO NPefoCTaBWUTb HyxHoe nyb6auuHoe API.
// Takoi Mok ropaspo 6ofee yCTOWUMB K U3MEHEeHWUsM

// Ko4a NpPUNOKEeHNA U HaHOCUT MeHblle «ypoHa OT TeCTOB».

describe("when called with a post kind", () => {
it("should read file 1list from the correct directory", () => {
const spy = jest.spyOn(fs, "readDirSync");
postsByType("blogPost");
expect(spy) .toHaveBeenCalledWith("/content/blogPost/");
B
B

Torpa cama ¢yHkums | fetchPostList [npeBpaTTCs B «KOMMO3ULMIO» NOTUKK € 3pdekTamm:



TYPESCRIPT

function fetchPostList(kind) {
// YTeHue paHHbIX, 3hheKT:

const filelist = postsByType(kind);

// Noruka, uucTble QyHKUUM:

return namesFromFiles(filelList);

Takyto GYHKLMIO MPOBEPSITL LOHUT-TECTAMU YXKE MOXET 0Ka3aTbCsi He HYXHO. OHa 06beanHseT
GYHKLVIOHANBHOCTL PasHbIX MOZyneli (FOHVTOB), TO3TOMY Mbl MOXeM MoAyMaThb 06 MHTErpaLyioHHOM Un

E2E-TectmpoBaHum.

NOAPOBHEE

Bonee noapo6bHO 0 TOM, Kakue 6biBatoT CTpaTernm paboTbl € 3aBUCMMOCTSMU 1 OpraHM3aummn

3¢ PeKTOoB, Mbl FOBOPWIV PaHee B rnaBax 06 apxuTekType v caing-apdekTax.

TecTbl-gy6nnKaThl
YPOH OT TeCTOB 3aMeA/IsieT pa3paboTKy, MOTOMY YTO MOC/Ee KaXA0ro U3MEHeHWst KoAa MPUXOANTCA TPaTUTb
MHOr0 pecypcoB Ha ncrnpas/eHne TecToB. OZHOI 13 NPUYNH Takoro 3amMejeHNs MOryT 6bITb TeCTbl,

KOTOpbIE TECTVPYIOT OAHY U Ty ke GYHKLIMOHANBHOCTL HECKO/IBLKO pas3.

B nzeane Mbl XOTUM, YTOBbI 3@ OAHY YaCTb KOAA OTBeYan 0duH TecT. Korja TeCTOB CTaHOBUTCS 60/1bLLUE, Mbl
Ha4ynHaeM TpaTUTb NVLLHee BpeMs Ha UX 06HoBNeHVe. Yem 6onblue Ay6a1kaTos, Tem 60/blue BpeMeHHOW

«Hanor».

Hanpumep, eciv 6b1 B NprMepe Bblille Mbl Hanncanu AONONHUTEbHBbIA HUT-TECT Ans GYHKUUN

fetchPostList | ckopee Bcero, oH 6bl 0Oka3anca IMWHWUM U Ay6AnpoBan TecTbl GyHKLMUIA

postsByType |v1 namesFromFiles [ Toraa Ha kaxgoe n3meHeHuve | postsByType |unun
namesFromFiles [Ham 6bl NPULLNOCL OBHOBASTL HE OANH TecT, a ABa.

TeCTbI-Ay6I'II/IKaTbI MOTyT HaMeKHYTb Ha OAHY N3 HECKO/IbKUX npoGneM:

1. B KOAE MPUIOXEHNs AeCTBUTENbHO MOXET 6bITh AyBNPOBaHME. ITO NMOBOJ NPOBECTU PEBLIO 1
YCTPaHUTL MOBTOPSOLLYHOCSH GYHKLMOHANBLHOCTb. (Mogpo6Hee 0 TOM, Kak pasjensiTh Ay6nMpoBaHme
1 He0CTaToK MHPOPMALWN O CUCTEME Mbl TOBOPVAM B OAHOV U3 NPeAblAyLLVX 1aB.)

2. B Ko/le HeUETKO pas/esieHa OTBETCTBEHHOCTb MeX/y MOAY/ISIMU; TeCTbl OAHOTO MOAY/IS YaCTUUYHO
nepekpbIBatoT GYHKLMOHANBHOCTL APYroro. HanprimMep, 0AuH TeCT MOXET NPOBEPSiTh TO, UTO yke
MPOBEPEHO APYTMMU. ITO MOXET 6biTb MOBOAOM MEPECMOTPETL CTPATENNIO TECTUPOBAHUS 1 YETUe

onpeaenunTb rpaHnLbl Moayneit.



YTOYHEHUE

TecTbl pasHbix 8UA08 ANA HAAEXKHOCTV MOTYT NepekpbiBaTh APYr Apyra. Hanpumep,
VNHTErpaLVoHHbI TECT MOXeT 3aXBaTUTb YacTb GYHKLMOHANBHOCTY, MPOBEPEHHOM IOHUT-TECTaMK,

ec/n Tak yAo6Hee TecTVpoBaTh NPUNOXeHNe.

JlnyHo g CTapakoCb AepXaTb KOINYECTBO Taknx ﬂeperblBaHVllz MWHUMaIbHbIM, HO B Pa3HbIX
npoekTax cTpaTerns TeCTUpPOBaHNA MOXET OTAINYATbLCA, MO3TOMY AaTb obLe pekoMeHaunmn 3aecb

CNIOXHO.

TecTbl, KOTOPbIE HUKOrAA HE NoMaloTCst
TecT AonxKeH 0TBeYaTh 3a KOHKPETHY0 NpobsieMy, NPy NosiBNeHUM KOTOPO 06si3aH ynacTb. Ecnm Tect
HWUKOTZa He MaAaeT, OH BPeAEH: NO/b3bl He MPUHOCUT, HO OTHUMAET pecypchbl Ha NOAAEP>KKY. Takoii Tect

CTOUT YAaNNTb WX NepenncaTb Tak, UTO6bI OH Hayan nagatb B OMUCAaHHbIX obCcToATeNbCTBAX.

K Ccnosy

‘-Iau.l,e BCero Hukorga-He-najaroume TecTbl 4 BCTpe4aa B CBEPX-3aMOKaHHbIX cucTemax, rae
MHd}paCprKTypa VI MOAroTOBKa K TeCTY MOUTW MOIHOCTBLIO COCTOANN U3 BbI30Ba MOKOB. Takume TecTbl

4yacTo nepeAatoT pesynbTaT paboTbl OJHOr0 MOKa B APYroil — 1 B UTOre He NPOBEPSItOT HUYero.

TecTbl NPOCTbIX DyHKLMI
Mpw BLIGOPE UTO U KaK TECTUPOBATbL, HaM CTOUT CPaBHUBATL MNONb3Y OT TeCTa U ero naepxku. Hanpumep,

MOXHO O6paTl/ITb BHVMaHWMe Ha UMK/IOMaTNYeCKyto CNI0OXHOCTb ¢)yHKL|VIVI, KOTOPYHKO 3TOT TeCT npoBepseT.

Ecnuv cnoxHocTb d)yHKLWII/I paBHa eanHuLe, a TecT NPUHOCUT 6onblue AOI'IOHHVITEI'II:HOIZ pa6OTbI, uem
o 4 o
peasibHOU Mo/b3bl, TO OT TECTa MOXHO OTKa3aTbCs. ~ Hanpmmep, OTAENbHbIN KOHUT-TECT AN ¢yHKL||I/II/I

MOXET 6bITb INLLHUM:

JAVASCRIPT

const fullName = (user) => ‘$fuser.firstName} $fuser.lastName}';

YTOYHEHUE

Mbl 35eCb He yTBepXaeM, YTO HEC/TOXHbLIM d)yHKLI,VIﬂM TeCTbl He HY>XHbl BOBCe. PelueHue,
TecTnpoBaTb UAW HET, 3aBUCUT OT KOHerTHOVI cnTyaymn. FnasHas naes B TOM, 4TO eC/in TeCT

npuHocnT 6onblue n3gepxek, 4em nonb3bl, CTOUT MNOAyMaTb O ero HeobXoANMOCTHN.

Perpeccun
VHoraa npocTble GyHKLmM BCE e Hado TeCTMPOBaTh: HanpyMep, ecin B GyHKLMK Koraa-To 6bina
perpeccusi. Perpeccrv o6pallaloT BHUMaHVe He Ha MoTeHUManbHble, a Ha HacTosiLwme 6arn B koae,

KoTopble delicmaumensHO Mo2ym Cay4UMeCs U 0OHAMObI CAYYUAUCH.



BCé, YTO BCN/IbIIO BO BpeMA pel’peCCVII\/‘I, HaA0 3aKpbITb TECTaMW. Ecnmn KaXeTcqd, YTo TeCT C/INLLKOM npOCTOIZ,
1 KTO-TO NocYMTaeT ero 6ecnonesHbIM 1 yaanuT, To MOXHO 06aB/Tb aHHOTaLMIO B KOMMEHTapuii co

CCbINKOI Ha perpeccuto.

JAVASCRIPT

[ **
* @regression JIRA-420: Users had full names in an incorrect format where last n
* @see https://some-project.atlassian.com/...
*/
describe ("when called with a user object", () => {
it("should return a full name representation with first name at start", () => {
const name = fullName(42);
expect(name) .toEqual (expected);
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. “Unit Testing: Principles, Practices, and Patterns” by Vladimir Khorikov,

https://www.goodreads.com/book/show/48927138-unit-testing

IS

. Unit testing best practices with .NET Core and .NET Standard, Microsoft Docs, https://docs.microsoft.com/en-

us/dotnet/core/testing/unit-testing-best-practices

w

Faker, Generate fake (but realistic) data for testing and development, https://fakerjs.dev



https://www.goodreads.com/book/show/57345272-code-that-fits-in-your-head
https://dhh.dk/2014/test-induced-design-damage.html
https://www.goodreads.com/book/show/48927138-unit-testing
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Psagom c Kogom

O6bI4HO pedakTOPUHT 3aTparMBaeT TOMLKO KOA NPUIOXKEHNs U TeCTbl. Ho MHOTAa BO BpeMst pepakTopuHra
6bIBaeT MOE3HO KOCHYTHCA KOMMEHTapUEB B KO/E, MPOEKTHOM 0KyMeHTaLMy 1 pabourx NpoLLeccos Tuna

KOA-peBbHO.

B 3704 rnaBe Mbl MOrOBOPUM O TOM, KaK 1 3a4eM pedakTopyTe KOMMEHTapVN 1 JoKyMeHTaLwo. O6cyaunm,
KaK 1cKaTb NpoTVBOpeYaLLne Apyr APYry NCTOUHUKU MHGOPMALIMK O NPOEKTe 1 Ha YTo obpaLlaTh

BHMMaHve B npoueccax pa3pa60TKV|.

NCTOYHMKKM N paBAbl

Pa6oTa Ha/Z NPOeKTOM CTPOUTCA N3 Pas3/INYHbIX 3a4a4: HanncaHmsa 1 TeCTUPOBaHNA KOAa, O6Cy)KAeHVIF|
OrpaHnYeHwit, yToUHeHwst Tpe6oBaHWiA. B mpoLjecce paboThbl Hag HAMW Mbl POV3BOAVIM KOZ,

JOKyMeHTaLMI0, NPOEKTHBbIV nnaH, 63knor u Apyroe.

[ins paboTbl NpuUOHEHUs N3 BCErO NepeyvncieHHOro peaabHo 3HaUMM ToNbKO KoA. OH HenocpeacTBEHHO

BIVAET Ha BbIMOJIHEHME MPOrpammel, a BCE OCTaslbHOe — HeT.

K Cnosy

BoobLe, B JavaScript eCTb MHCTPYMEHTbI, KOTOpPbIe MCMOJb3YIT KOMMeHTapum JSDoc kak

o4
CUrHaTypbl, ©° HO 3TO yXe cKopee munel, 4eM KOMMeHTapuu. Mbl Nog KoMMeHTapusamu bygem

VMETb B BUAY T€, YTO He BAUNAIOT Ha NCNONHeHWe NporpamMmel.

Pa3pabomyuku e y4UTbIBAOT He TONIbKO KOA, HO U BCE, YTO HaXOANTCS «PSIAOM C HUM». Mbl Untaem
KOMMEHTapuK, OKYMEHTaLMIO N COOBLLEHNS U3 KOA-PeBbLIO, UTOBLI COCTaBUTL 6onee NonHoe

npeAactaB/ieHVe O 3ajaYe 1 npoekxTe.

O6bIUYHO TO, UTO «PSIZOM C KOAOM», yCTapeBaeT GbiCTpee Hero. 3-3a 3Toro MHGOPMaLWs 13 pasHbIxX
MNCTOYHWMKOB MOXET MPOTUBOPEUNTD, @ HaM MOXET 6bITb CIOXKHO MOHSTL, Yemy 4oBepsTe. Hanpumep, Bo

dparmMeHTe HIxXe KOMMEHTapUii KOHPAVKTYET C CUTHATYPOI GYHKLMN:



JAVASCRIPT

/**
* @param {fUser? Current user object.
* @param {Product[]} List of products for the order.
* @return {0rdert
*/
function createOrder(userId, products) {
/**
* B aHHoTauum User, a B peanusauun UserId...
* Takoe nMpoTuWBOpeYMe MOKeT Bbi3BaTb BOMPOC,
* KaK JonkHo 6biTb Ha camoM pene u rpe ownbka:
* - A Kak npaBuibHO: KaK paboTaeT KO, WIU KaK HanucaHo B aHHOTauuuU?
* - A UTO W3 3TOr0 MEHANOCb MOCAeAHMM? A noyemy MPUHSAKM Takoe peleHne?
* - A Kak HanucaHo B JOKyMeHTauuu? A 4YTO CKaweT MPOAYKT-OoyHep?

*/

®parMeHT BbiLLIe NpeAaaraeT Ham ABa NPOTUBOPeYaLLMX APYT APYrY yTBepXAeHUs. Takne npoTvBopeYrs
3aTPYAHSIIOT UTEHVe KOAA 1 3aMeANSOT Pa3paboTky. Mbl He MOXeM GbITb YBepeHbl, YTO MPaBUILHO MOHSN

KOA, NOKa He paspeLnM 1X, a 3TO0 MoxXeT Tpe6OBaTb yCVI!'IVIIZ N BpeMeHW.

YT06bI M36exaTb NOA06HLIX MPO6AEM, MONE3HO NPOBOANTL PEBLIO KOMMEHTapPVEB, JOKYMEHTaLN 1

APYrnX NCTOYHVKOB |/|H¢opmau,|/||/| 0 NpPOeKTe, BO BpeMA KOTOPbLIX BbIABAATL N pa3peLllaTb NpoTMBoOpe4ns.

KommeHTapum

Ana «ped}aKTOleHl’a» KOMMEHTapueB Mbl MOXXEM BOCMNO/Ib30BaTbCS HECKONBbKUMU NHCTPYMEHTaMN U

3BPUCTUKAMUL

JXvBbIe KOMMEHTapUM UCNPABUTBL NNV YAANUTD
KomMmMeHTapum MoryT BpaTb — TO eCTb CO06LLaTb YMTaTeNto HenpasuabHY nHGopmauunio. MHoraa noxe

MOXeT 6bITb OTKPOBEHHOWA:



JAVASCRIPT

/*x @obsolete Not used anymore across the code base. */

function isEmpty(cart) {%

/1

// KommeHTapuii BpéT, (yHKUMA-TO MCMNONb3yeTcsH...

if (!isEmpty(cart)) {
¥

...A HOTja NOXb MOXET 6bITb MeHee o4YeBNAHON. Bo BTOpPOM C/ly4yae, YTO6bI yﬁeAMTbCH B /XNBOCTU

NnoJo3pUTeNbHOr0 KOMMEHTapUSi, Mbl MOXeM NMonpo6oBaTk ONPOBEPrHYTh YTBEPXAEHWE 13 Hero.

3a onpoBepXeHVieM Mbl MOXEM 06paTUTLCS K APYTVIM pa3paboTymkam Uin AokyMmeHTauum. Hanprvep, Mbl
MOXeM HaWiTI KOIer, KOTOPbIE TOUHO 3HAIOT, Kak GYHKLMS JOMKHA paboTaTb, 1 CNPOCUTL O

NoA03pUTE/IBHOM KOMMEHTapUn y H1X.

Koraa BO3MOXHOCTM 06paTUTBCA K KOMaHAEe U AOKYMEHTaL N HeT, Mbl MOXEM MPOBECTU Cepuio
3KCMEPUMEHTOB HaZ MPOTUBOPEUNBLIM KOAOM. Ham NoTpebyeTcs MOKPbITh 3TOT KOZ TecTaMu 1

noHabtoAaTh, Kak OHWN Cebs BeAyT NPU U3MeHeHUM paboTbl GyHKLMN.

Ecnm Mbl y6eannunch, YTo KOMMEHTapWIA KUBLIN, €ro CTOUT YAaNWTb WA NepenncaTh Tak, YTo6bl B HEM He
0CTanock NPOTUBOPEYMNiA. ITOT LAr BaXHO OTMETUTL B COOBLLEHNM K KOMMUTY B peno3utopuu. B Hém
none3Ho HanmcaTb, MoYeMy Mbl 3aMoA03PUAN, YTO KOMMEHTapPWiA BPET, U YTO MEHHO MOMOT/IO BbIABUTL

NOXb.

K cnosy

M3MeHeHns KOMMeHTapueB Toxe Nyylle oGopMAsTb B BUAE OTAe/bHbIX KOMMUTOB, Kak 1 Apyrue
TeXHWKN ped)aKToleHra. 3TO nMomoraeT oTpaxaTb B COO6LLEHMSAX K KOMMUTaM KOHTEKCT 33434 v

Lenb N3MeHeHWA.

PacnnbiByaTblie KOMMEHTapuu yTO4YHUTb
PaCI'IﬂbIBanbIM, HEeTOYHbIM NN ABYCMbICIEHHBIM KOMMEHTapUAM CTOUT AO6aEVITb AeTane|7|: npvmMepos
BbI30Ba QYHKLW, CCbINOK Ha KOHKpeTHbIe PR, 3agaun vnv 6arv B Tpekepe. Hanprimep, Takoit KoMMeHTapuii

He OYeHb Nose3eH:

JAVASCRIPT

// Custom sorting function:

function sort(a, b) {}

TO, 4To q)yHKLU/IH OTBEYaeT 3@ COPTNPOBKY, MOHATHO N3 eé Ha3BaHwus. BmecTo aToro Nyylle onncatb,

KaKoli anropuT™M COPTUPOBKM OHa peanunsyeT, 406aBUTb MPUMepPOB PaboTbl U CCbIIOK Ha AeTasbHoe



onncaHme anropuTMa:

JAVASCRIPT

* Implements the most efficient sorting algorithm
* by comparing electron movement in the circuitry.
* @see https://wiki.our-project.app/sorting/electron-movement-sort/

* @example ...

*

@param {Sortable} a

*

@param {Sortable} b

* @return {CompareResult?

*/
function superFastSort(a, b) {}

M YTOUHSIOL| HTapuu nep TV B KO,
He6onbLune yTOYHEHWs U3 KOMMEHTapu1eB MOXHO NepeHecTV MPSMO B MeHa U CUrHaTypbl MepeMeHHbIX,

DYHKLMA NN METOA0B:

TYPESCRIPT

// Fetches post contents by the author's ID.

async function getPost(user) {t%

/13
async function fetchPostContents(authorId) {%

/13

async function fetchPost(authorId: UserId): Promise<PostContents> {%

370 cpabaTbiBaeT He Bcerga. letanu 3 KOMMeHTapus MoryT cAenatb UMs nepeMeHHOW v GyHKUUm

C/NLLKOM ANIMHHBIM. B Taknx cayyasax nydlie oTkaTUTb U3MEHEHUS.

«Mepeckasam Ha3BaHM» fO6ABUTb KOHTEKCTa
HekoTopble KOMMEHTapUM He HeCYT MOMb3bl U VLB NepeckasbiBaloT APYruMn CNOBaMU MMSI CYLLIHOCTU,

KOTOPYIO KOMMEHTUPYIOT:

JAVASCRIPT

// Compares strings.

function compareString(a, b) {}

B Takux ciyyasx Ham, onsTh Xe, GyAeT nonesHee onucaTtb B KOMMEHTapUK KOHTEKCT 3aa4n. Hanpumep,

AN GyHKUMK | compareString | nydlle ykasaTb, noYemy Mbl UCMO/b3yeM COBCTBEHHYHO peanvisaLmto



dyHKLMK cpaBHeHUA. MpuynHa nosBneHns GyHKUMW nepeaact 6onbLue AeTanei 3a4aqum v npoekTa B

Lie/1I0M, 4eM NpoCTo nepeckas MMeHun:

JAVASCRIPT

/**

* Implements compare for our limited alphabet with custom diacritic rules.
* - Required for correct handling of

* - Justified as a part of R&D in

* @see https://wiki.our-project.app/sorting/custom-diacritic-comparer/

*
* @example compareString('a', 'd') === -1
* @example compareString('a', 't') === -1
*/

function compareString(a, b) {}

TODO v FIXME npeBpaTuth B 3afiauun

VHoraa kommeHTapumn co,qepxaT TeI'IA C onuncaHnem own60oK UM HEJOCTATKOB B KOAe.

CosepxurMoe Taknx KOMMeHTapueB MoNe3HO NpeBpaLlaTh B TUKeThI B Tpekepe 3ajay npoekTa.

B oTnnyme ot KOMMeHTapueB 3aja4yl B Tpekepe BUAHbl ApYriM pa3pa6OTHVIKaM 1 oCTanbHoM KoOMaHAae. Mo

KONMYecTBy TakMX 3a4a4 MOXHO CyANTb O COCTOSIHUW MPOeKTa 1 HaKOMMBLUEMCA TEXHNYECKOM Jofre.

B onucaHun co3/aBaeMbiX 3aZja4 CTOUT yKa3aTb, Kak 1 no4emy Koj pa60TaeT celiyac 1 YTo Mbl XOTUM

n3MeHUTb. CCbIIKM Ha CO3JaHHble 3aa4n MOXHO OCTaBUTb B KOMMeHTapuu psiAoM C KoAoM. Torja Takol

KOMMEHTapuii:
JAVASCRIPT
// TODO: improve post-conditions.
function ensureMessageSent() {}
...MpeBpaTm1TCa B 3aga4y 1 CCbINKY Ha Heé:
JAVASCRIPT

/**

* For now, it's not clear what criteria to use for the verification.
* Update post-conditions when the criteria are known:

* @see https://our-team.tasktracker.com/our-product/task-42

*/

function ensureMessageSent() i}

Haunbonee apdpekTUBHas CTpaTerust As STOro — NPOBOAVTL PETYNSPHbIE PEBLIO C MOVCKOM TEroB U

npespaLLeHnem ux B 3agayn. Toraa paspaboTumkm Takxe CMOryT co3gaBaTb



Koae, UTO6bI «HE OTpbIBaTLCA» OT paGOTbl BO BpeMsa HanncaHma Koaa. Ho Aanee BO BpeMA perynapHbIX
peBbto 3TV KOMMeHTapuK byayT KOHBEPTUPOBATLCS B 3a/a4, UTO He AacT BbIATU KONMYECTBY TeroB 1U3-Nnoj

KOHTpONS.

[okymeHTauus

MpoeKTHast AOKYMEHTaLMs XPaHWUT UCTOPIIO PA3BUTUS NMPUNOXKEHUS 1 MPUUMHBI MPUHATLIX TEXHUYECKMX
pelleHwii. OHa oTBeuYaeT Ha BOMPOChI Pa3paboTUMKOB, HO eé Npo6/ieMa B TOM, UTO OHa ycTapeBaeT

bbicTpee Koaa.

O6bI4YHO AOKYMEHTaL s He MHTerprpoBaHa B KO W CyLLleCcTByeT OTAeNbHO. M3-3a 3Toro 06HOBNATL €€
HY>XHO 00N0/HUMeNbHO K N3MEeHEHUVSIM B KoZAe, @ 3Ha4uT BEPOATHOCTb 3a6bITb 06 3TOM Bbllle, N

PaCXoXAEHNI Mexay Heli 1 KOAOM 6YAeT CTaHOBUTLCA 6oblLLe.

O6HOBNEHWE AOKYMEHTALMN BCes 33 U3MEHEHUAMY KOAa TPeByeT ANCUMNAVHBI Uan npoyecca. YTobbl
JAOKYMEeHTaLMs He ycTapeBana, CTOUT 3aBeCTy perynspHyto 3ajaqy Ha eé peBblo. Pa3 B onpeaenéHHblii
nepuoj BpeMeHu (ckaxeMm, B MecsLl) Mbl 6yAeM CpaBHVBaTL OTANYNA MEXAY AOKYMEHTALMER 1 KOAOM 1

ncnpasBnsaThe NX.

Perynﬂprle 3a4a4mn orpaHN4nBarOT pasmMep paCXOXAeHMﬁ, MNOTOMY YTO OHW CYLLLECTBYHOT HEAONTO N HE
ycrneBatoT HakonuTbCst. Korga paspaboTumkii NepUoanNYecki NX «MOAUNLLAKOT», HeraTUBHbIA 3¢ dekT oT

pacxoxaeHunii 6yaeT MeHbLUe.

K Cnosy

YT06bI perynsipHble ayAnTbl He NpeBpaLLannce B YpesmMepHO 06bEMHbIE 3a4a4L, B AOKyMeHTaLUm
CTOWT XpaHWTb B 0OCHOBHOM code-agnostic MHpopMaLMio, KOTOpas Ckopee OTHOCUTCS K NpeAMEeTHOW

obnacTu 1 Bpag An 6yAeT MeHATLCS Tak e 6bICTPO, Kak KOj,.

A BOT apXVTeKTYpPHO-BaXHble peLLeHUst MOXeT 6biTb MOIe3HO XPaHUTbL 6aKxXe K Kogy, Yem
OCTa/IbHY AOKYMeHTauuto. Ecnm st pelieHns BINAKOT Ha OpraHn3aynio Koja nnm npuHUUnbl
pPaboTbl NPUNOXEHWS, pa3paboTurikam AOMKHO BbiTb YA06HO K HUM 06paLLaThCs, He TPaTs JIMLIHEro

BpemMeHwW.

OAVH 13 NOAXOA0B K paboTe ¢ TakMMU peLeHnsaMN n3BecTeH Kak Architectural Decision Records,

ADR.®

[l0CTYNHOCTb 3HAHUN

Takke Moe3Ho NoCTapaThbCs CAeNaTh 3HaHNS O NPOEKTE Y NPeAMETHOR 061aCTI Kak MOXHO 6osee
docmynHeiMU KoMaHAe paspabomku. Mog AOCTYMHOCTBIO 3HAHWIA Mbl 6yAeM MOHKMMAaTh, HACKO/LKO BbICTPO 1

YAO06HO pa3paboTymKM MOTYT UX HaTH.



Yem 6osibLUe pa3paboTUmMKM 3HAKOT O NPeAMETHO 061acTH, TeM MeHbLLIE OLUMGOK OHU JOMYCTAT B KOZAe
NPUNOXEHVS 1 60NbLLIE MPOTUBOPEYNIA BBISBAT Ha PaHHWX STamnax XW3HW NpoekTa. Yem AocTynHee
VHbOPMaLWS B NPOEKTE, TEM MeHbLLEe BpeMeHU By/eT 3aHMaTh €& NoMCK U MeHblUe byaeT 3aMeANaTbCa

paspa6oTka.

3HaHUA MOXHO XpaHWTb MO-Pa3HOMY: C MOMOLLbIO JOKYMEHTaLMW, MeTaZaHHbIX Peno3unTopus,
KOMMEHTapreB B KOAE WM CaMoro Koga. [loCTyNMHOCTb pasHbIX BapUaHTOB OTAMYaeTcs. Hanpumep, Ko
JAOCTYMNHee BCero — OH BCerja nog pykon paspaboTumnka. MeTagaHHble 13 peno3nTopust v JoKyMeHTaums

MeHee A0CTYMNHbl, MOTOMY UYTO K HUM HY>XXHO o6pau.|.aTbcs1 OTAeNbHO.

UTo6bl caeNaTh MHPOPMALMIO AOCTYMHEE, Mbl MOXEM BO BPEMS PEry/SPHbIX PEBbLIO MEPEHOCUTh 3HAHS

«BANXKeE K Koay»:

e [leTann 13 KOMMEHTapueB NEPEHOCUTL B MEPEMEHHbIE, q)yHKLI,VIVI W TUNbI;
* 3ameuaHus 13 KOA-PEBbI0 — B KOJ, JOKYMEHTaLMIO UK COOBLLEeHNS KOMMUTOB;

* VIHCaiiTbl U3 «pa3roBOPOB y Kysiepa» — B AOKYMEHTaLIo UV Tpekep 3a4aq.

3Ta TeXHUKa MOXEeT He cpaboTaTb, eC/ B MPOEKTE yXe ecTb NPOLecc, KOTOPLIA pernaMeHTUpyeT paboTy ¢
LOKYMeHTaLumern unm penosutopunem. Ho B npoekTax «6e3 npoLecca» MOMHUTL O MOBbILLIEHVN JOCTYNHOCTA

VHPOPMaLIMN MOXET BbITb MONE3HO.

1.JSDoc Reference, TypeScript Documentation https://www.typescriptlang.org/docs/handbook/jsdoc-supported-

types.html

2. Architectural Decision Records, ADR, https://adr.github.io


https://www.typescriptlang.org/docs/handbook/jsdoc-supported-types.html
https://adr.github.io/

PedhaKTOpUHT Kak npouecc

B npoLunbix rnaBax Mbl yAensam 0CHOBHOE BHUMaHMe TeXHUYeCKUM JeTansim pepakTOpUHra, HO 3TO TONbKO

4acTb Npouecca ynyylieHns Koa B MpoekTe.

B 3TOli rnaBe MOroBOPMM, Kak HaxoAUTb Ha pedakTOPVHT BpeMs U 3aHUMaTbCs UM perynspHo. O6cyAnm,
KaK npeogoneBaTh TPEHME B MPOEKTe 1 MPUCTynaTh K pepakTOPUHry, Aaxe ecav KogoBas 6a3a 60bLas 1

B Hell MHOro neracu.

PechakTopuTb MM NepenncbiBaTb

Ecnun Mbl paboTaem c neracu-KoAoMm, To nepBas MblC/lb NPY B3rAs4e Ha Hero — «ja npotye ¢ Hyns
nepenucatb». MHOFAa 370 AeﬁCTBMTeﬂbHO Tak, HO aZleKBaTHO OLEHNTb CUTyal Mo C NepBoro B3rndja
MOXHO He Bcerja. lNepey Tem Kak pellnTb, pepakTopnTb UAKN NepenmncbiBaTb, HaM CTOUT OLLeHUTb 3 BeLL:

pecypcbl KOMaHAbI, BbIFOAbLI U PUCKI HALLIEro peLleHus.

TV NapameTpbl He AaAyT NPSIMOro OTBETa Ha BOMPOC «YTO AenaTb?», HO AajyT 60/1ee 06bEKTUBHYH OLLEHKY
COCTOAHUA NpOoeKTa. V]HOI’AB OAHOI\/‘I TaKoi OueHKNn 6biBaeT A0CTAaTO4YHO, UTO6bI NPUHATL pelleHne. Ho Aaxe
ec/n eé He 0CTaTOYHO, OHa MOACKAXET, KaKuX 3HaHUIA 0 MPoeKTe HaM He XBaTaeT A/t MPUHATYS

OKOHYaTe/IbHOro peLleHns.

Pecypcbl

Mog pecypcamu Mbl 6yseM NOHUMaTb BPeMs,, 3HaHUS 1 OMbIT, KOTOPbIe eCTb B PacNopsiXeHUr KOMaHAbl. 3T0

TO, YTO MOXHO «TPaTUTb» Ha pe¢aKTOleHl’ v nepennceliBaHne Koaa, 4TO6bI YNy4ywmnTb ero.

Bpemsa
OLl,eHl/lBaTb CBO6OAHOE Bpema paBpa60T‘-{VIKOB MO>XHO PeTPOCNeKTUBHO, CMOTPSA Ha I'IpOLLII'IbIl7| onbIT
paboTbl Hag NpoekToM. HaMm noTpebyeTcs NocumTaTh CKOIbKO BPeMeHW KOMaHAa yaensna ynyylleHnsm B

APOLLIOM, KaK HacTo NOABNANNCH CBO60OAHbIE «OKHa» B pacnucaHnn npoekTa.



npOLUI'IbII‘/II OMbIT NOKaXeT, Kak pacxoaoBanoCb BpeMsa Ha pa3pa6OTKy B MPOLU/IOM 1 Kakne naTTepHbl
npocnexunBanncb BO BpeMsi Heé. 3T0 MOMOXeT CMPOrHO3MpoBaTh, CKO/IbKO CBO6OAHOIO BpeMeHU y Hac

byseT B 6avxaiilem byayLuem.

TaKoli MPOrHo3 MOXET MOKa3aTbCs 3aHUKEHHbIM, MOTOMY UTO Mbl MOXEM XOTeTb YAE/ATb YNyYLLEHVSAM
KoAa 6onblue BPEeMeHUN, HO OH OTpaXaeT NprBbIYHbIE NATTEPHbI pa3pa6OTKVI. Mx nonesHo 3HaTb, NOTOMY
UTO Aaxe ecvi Mbl JOrOBOPVANCH YAENSTL 60/bLLE BpeMeHV pepakTOPUHTY 1 TeX. JoNry, 6e3 nepeMeH B

pabounx npoueccax paspaboTka BEPHETCS K NPUBLIYHBIM NaTTepHaM.

K Tomy e Ham Bcerga CTOUT MOMHUTb O «HernpeABUAEeHHbIX Mpo6ieMax», KOTopble TOUHO MNOABATCS Npn

pa60Te cneracmun 6yAyT OTHVMAaTb Ha peLleHne AoMNOoNHNTeNbHOE BpeMS.

HakonneHHble 3HaHuA
HakonneHHble 3HaHWSA 0 npoeKTe MOXHO OLIeHNTL MO KONINYECTBY JJOKyMeHTaun, MoNe3HbIX
KOMMeHTapueB B KOJe, Ka4ecTBy UCTOPUMN KOMMUTOB, JOCTYNHOCTY Y4aCTHNKOB, KOTOPbIe NM1canu Koa, n

BbIPa3nNTENbHOCTM CaMOro Koja.

3HaHWA CNOXHO OUEHUTb KONNYeCTBEHHO, MO3TOMY MOXHO MUCMO/1b30BaTb Ka4eCTBEHHYH OLeHKY. Yem
6onblue npomsopeqmﬁ MeXay pasHbIMU NCTOYHMKaMW VIH¢OPMaLI,l/lVI Mbl HaX04MM, TEM XYy>KE MOXEM
CcYMTaTb KauyeCTBO HaKOMIEeHHbIX 3HaHWIA. I HA060POT, YeM CTpOHee BLIMAANT MOAe/b NPoeKTa 1 NpoLle

HalTv ntogen, KOTOpbI€ 3aHMaINCb UM C CaMOro Ha4vasna, Tem Ka4yecTBo 3HaHWIA BbILLE.

onbIT
MoA onbiToM 6yaeM MMeTb B BUAY 3HAaKOMCTBO Pa3paboTyMKOB C TEKYLLUM W pasauyHsIMU Opyaumu
npoekTamMu, A3blkaMmn 1 NapagnrMmamui. Yem Pa3HOCTOPOHHee ONnbIT, YeM 6onblue pa3p360T‘4MKM

«MOBWAANN», TEM MeHbLLIE BPEMeH Mbl 6yAeM TPaTUTb Ha pa3paboTKy Hepaboumnx peLleHuii.

K cnosy

CTouT Takxe YUUTbIBaTh U OMbIT CTOPOHHWX KOHCY/IbTAHTOB 1 3KCNepPTOB, eC/IN Mbl JlonyckaemMm

BO3MOXHOCTb VX Y4aCcTUsi, HO 3TO C/IOXHee cAeNnaTb 06BbEeKTUBHO.

Bbiroabl v pucku

Takxe HaM CTOUT ONpeAeNnTb BbIroAbl 1 PUCKU pedakTopuHra 1 nepenmcsiBaHUs Koaa. OHW ByayT
HanpsamMyr 3aBuCeTb OT pa6OHI/IX nMpoLeccoB 1 «KyXHW» MPOeKTa, MO3TOMY nOHaAOGVlTCﬂ Kakoe-To
BHYTPeHHee vcciefloBaHue. Y406Hee BCero oLeHVBaThb BbIro/Abl U PYCKX MapaniensbHO, MOTOMY UTO

cTpemeHmne K Nto6ol Bbiroge MeeT Nog coboli Kakol-To pUCK.



MeTa-uHgopmaLma o npoexTe

«MeTa-uHpopmaLms» pacckasbiBaeT 0 npoLiecce paboTbl Haz NPOEKTOM 1 TOM, Kakie 4acTu koAa B HEM
Havbonee BaxHble. ECN KOMaHAa NCNONb3yeT CUCTEMY KOHTPOIS BEPCWIA, TO BCA HEOBX0AMMas «MeTa-

|/|H¢opmau,|/|ﬂ» yXe ecTb TaM. HarnpviMep, NcTtopms KOMMUTOB MOXET HaM pacckasathb:

* YTO SBNSETCA KNOYEBOI YaCTbio MpoekTa — B Kakux dpaiinax A4onncbIBaOT Grym 1 NpaBaT 6aru
Yallle BCero;

* KaKoe HeABHOe 3auensieHne eCTb Mexay 4acTaMu NnpoekTa — Kakue ¢a|7|nh| MeHSANNCb BMeCTe C
apyrvmu dainamu;

¢ B Kakmx 4acTsix npoekTa 6b110 60/bLUe Bcero 6aroB — kakue KOMMUTBI OTHOCUANC K Bar-¢prkcam u

T.A

AHanuns MeTa-VIHq)OpMaLlVIVI O MpoeKkTe MOXeT pacckalaTtb, KakMe YaCT KoAa CaMble CI0XHble NN CaMble

nonesHble C TOYKU 3peHns 6usHeca.

NOAPOBHEE

~ " : n O
XopoLuo 06 3ToM Hanucan Agam TopHxua B cBoeli kHure “Your Code as a Crime Scene”. ©

Ecnun cncteMbl KOHTPOASA BEPCUI HET, TO MOXHO I'IOI'IPO6OBaTb CO6paTb KOCBEHHbIe Nnokasatenu (penmns-

HOYTbI, 633y AaHHbLIX NOAAEPXKYM 1 T.4.), HO AeNaTb BbIBOAbI MO HM BYAET C/I0XHee.

SCTUMENTHI

Ecnv Mbl BCE xe peLunam oTpedakTopuTb KOHKPETHbIA KyCOK KOAa, TO CleAytoLLmii Liar — CMAaH1poBaTh

nTepaumio.

YT06bl MOHSATB, Kakoe KOMYeCTBO BPeMeHU MOXET YT Ha pedakTOPUHT Kycka KoAa, cnepsa CToUT
BblAENNTb B HEM MeCTa, KOTOpble Bbi3biBatoT BOMPOChHI. YT06bI onpeaennTbCs, ¢ KaKuMu I'IpOﬁl'IeMaMI/I Mbl

ViMeeM /lef10, Mbl MOXeM pasfioxXnTb NpobaemMHble MecTa B KoZe Mo Takol Tabauvue:

MpocTo Cno>xxHo

MoHATHO Pecépy He HyXeH, ACHO KakK pelaTb, He $IcHO KakK pellaTb, HO TOUHO 3aMEéT
3aMET MHOTO BpeMeHn MHOro BpeMeHn

HenoHsaTHO 3ajava ManeHbKas U M30MpoBaHHas, HO TOYHO HyXeH pecépy, MHOrO CKPbITbIX
MOXeT noTpe6oBaThCs pecépy cBsi3eld, He3HaKomas 06nacTb

KonunuectBo TpeGyemoro BpemMeHu 6yeT HanpsiMyto 3aBKCETb OT NPOMopLMK KoAa B 3Tol Tabnuue. Yem

60/1bLLEe C/IOXHOrO N HEMOHSATHOTO, TEM C/IOXKHEee afeKBaTHO CNNAaHNPOBATb UTEPaLMIO.




3a4aun 13 nocnejHern Auerikn cnaaHMpoBaTh CI0XHee Bcero. [ins Takmx 3a4ay MOXHO NpeaoxXmnTb
KOMaHZe 1CMonb30BaTe MeTOA «MTepaumns-riunoTesar. B 3Tom MeToAe KaxAoe NpearonoxeHve o
npo6neme 6yaeT oTAeNbHOW UTepauveli paspabotku. OnpoBepxeHne UK NOATBEPXKAEHVE 3TOro

npeanonoXxeHNa — Lenb urepaumn.

I‘Ipoaepka 0AHOI7I rMnoTe3bl 3aHMaeT He Tak MHOTro BpeMeHU, Kak nccnejgosaHme BCen |'|p06l'|eMb|
LenvkoM. MTepaumm ¢ TakMmm nposepkamui NpoLLie NAaH1poBaTh U MPOBOAWTL. MpW 3TOM C Kaxaol
NpPOBePEeHHOW rNoTe30i Mbl MOHUMaeM 0 NpobaemMe 60/bLIE 1 PaHO UM MO3AHO OHa NepeiaéT ns
NpaBoWi HUXHEN AYeiikn B Kakyto-To ApYryt0 — TOrAa Mbl CMOXeM TOYHee OLeHUTb MacluTab npeacTosileli

paboTbl 1 Tpebyemoe Bpems.

K Cnosy

MnaH UTepaLmm 1 oLeHka MacluTaba 3a4aumn MOryT GbITb MONE3HbI, AAXKE €CV KOMaHAA ClesyeT
" : n®
dunocopmn “No Estimates.” ™ Hanpumep, C HUMW Nierye oTCIeAUTb, KOTAA NMOPa MeHsITb CTPaTerviio

paboTbl, He yCreB Npu 3TOM NOTPaTUTL NNLLHKE Pecypchbl Ha 3aady.

PechakTopuHI 60/1bLINX KYCKOB KOAA

Ecnm Kycok Koja He 0TpedakTopuTb pasoM, TO MONe3HO Cef0BaTb METOA0NOr «PSA0M, 8 He BMeCTO».

CyTb MOAX0AA B TOM, UTOBbI He 3aMeHsIMb KyCOK KOAA MoJ pepakTOPUHIOM, a CO34aBaTb aHaNorMUHYH
DYHKLMOHaNBHOCTL pA00M C 3TUM KOAOM. Koraa aHanor focTaTouHo npopaboTaH, YTobbl 3aMeHNTL coboli

NPo6AeMHY0 YacTb, — Mbl 3aMeHsieM CTapblli KOZ Ha CBEXECO3JaHHbIN.

K cnosy

o
MHe HpPaBWTCS aHaNOrUs 3TOrO NMOAX0Aa C GUKYCOM-AyLumnTtenem. < Purkyc ob6BeBaeT AepeBo,
TBEp/AeEeT, a Koraa AepeBo yMupaeT, prKyC oCcTaéTcs B Gopme 3TOro AepeBa. PepakTOPUHT «psfoM»
— 3T0 TaKoli BOT GpUKYC: Mbl CrIepBa «Or/1eTaeM CHapy>Xu» Gpuyy HOBbIM KOAOM, V1 KOrAa OH rOTOB,

ybupaem cTapblili KO BHYTPW.

Mpw paboTe No noaxogy «PAA0M, a He BMECTO» BaXHO YacTo CIMBaTb Pe3yNbTaThl B IaBHYH BETKY
npoekTa. 3To NOMOXET NPejoTBPaTUTL KOHPAVKTLI B CCTEME KOHTPONSA BEPCUIA 1 He AacT npoueccy

pedakToprHra 3aTHYTLCS Ha 40roe BpeMmsi.

YacToTa n rurneHa

PedakTopuTh AyuLLe Kak MOXHO Yallie. YA06Hee Bcero pedpakTopuTb KOZ Cpasy noc/ie BHECEHNS B HETO

V3MeHeHW. igeanbHo, ecnm Mbl MOXEM BEPHYTbLCA K 3TOMY KOZY eLLé pa3 nocsie oTAbixa, 4yTO6bI rNAHYTH



Ha Hero cBexeli ronoBoii. Takoe PEeBbHO MOMOraeT paHblUe BbIABUTb cnabble peweHuna.

Mpwu paboTe ¢ neracun ctonT pedakTopuTb KOZ 00 TOro, Kak GUKCUTL B HEM b6arn Unun 406aBnsiTe HOBbIE
duun. Mocne pepakTopurHra Koa byaeT 6onee NOHATEH, MOKPLIT TECTaMU U B LIEIOM NpUsSTHee ANs paboThl.

TaK Mbl yMeHbLUMM He06X0AMMOe BpeMsi Ha MOYNHKY 6ara vam HoByto Gpuyy.

~ o2
Takxe Npu pa3paboTke CTOMT MOMHWTL O NpaBuAe Golickayta: &

OcTtaBnaTtb nocne cebs Kof YmlLe, 4em OH 6bin A0

MeTpuKu

XoTb pedakTOPVHT 1 ONUpaeTcs Ha Cy6bekTUBHbIe MoKasaTenn Tuna KpacoTbl M YNTaeMOCTH, Mbl BCE xe

MOXeM MCMoNb30BaTb METPUKU ANA OLEHKN KayecTBa BHECEHHbIX U3MEHEHWIA.

3a 0CHOBY Mbl BO3bMEM MeTpurKK 13 goknaga “Where does bad code come from?” 1 HemHoro pacumpum

o
CMNCOK. © Y Hac NONYyYUTCA CMUCOK U3 7 METPUK, KaxAast N3 KOTOPbIX OTBeYaeT Ha BONpoc «CKoNbKO

BPEMEHW HYXHO, UTOBbI cAenatb XXX?»:

e Search — ckoNbKO BpeMeHU HyXHO, YTObbI HaTK TpebyeMoe MecTo B Koje.
¢ Write — 4TO6bI HaNUcaTb HOBYIO GUUY 1 MOKPbITL €€ TecTamMu.

e Agree — UTO6bI Pa3paboOTUMKLN COrNACUANC, UTO «KOZ XOPOLLNIA».

¢ Read — yTO6bI MPOYECTb U MOHATb, UTO KYCOK KOAA AeNaeT.

¢ Modify — 4To6bl U3MEHUTL KOZ NOZ HOBblE TpeGoBaHMS.

¢ Execute — 4TO6bI BbIMNONHNUTE/COBPaTL/3a/eNN0UTb KYyCOK KOAa.

¢ Debug — 4TO6bI HaTV 1 OTNAANTL Bar.

Ecnuv mbl I'IpOBe,qéM 3aMepbl 3TUX METPUK A0 peq)aKTOpVIHI'a nnocne, To CMOXeM CpaBHUTbL Ka4yecTBo
BHECEHHbIX N3MeHeHWIA. MOHATHO, YTO HEKOTOPble MEeTPUKM BCE eLLé JOBO/IbHO Cy6beKTMBHbI, HO UX TeM
He MeHee MOXHO BblpasnTb B LlVIq)an, KonnyectBeHHOe onucaHme XapakTepucTukK NOMOXeT HaM 3aMeTUTb

TPEHA Ha ynyylleHne nnm yxyaleHune npu oueHke kavecTsa Kkoja.

.“Your Code As a Crime Scene” by Adam Tornhill, https://www.goodreads.com/book/show/23627482-your-

code-as-a-crime-scene

N

“No Estimates” by Allen Holub, https://youtu.be/QVBINCTu9Ms

w

. “Strangler Fig Application” by Martin Fowler https://martinfowler.com/bliki/StranglerFigApplication.html

>

“Opportunistic Refactoring” by Martin Fowler https://martinfowler.com/bliki/OpportunisticRefactoring.html



https://www.goodreads.com/book/show/23627482-your-code-as-a-crime-scene
https://youtu.be/QVBlnCTu9Ms
https://martinfowler.com/bliki/StranglerFigApplication.html
https://martinfowler.com/bliki/OpportunisticRefactoring.html

5. “Code That Fits in Your Head” by Mark Seemann, https://www.goodreads.com/book/show/57345272-code-
that-fits-in-your-head

6. “Where Does Bad Code Come From?" https://youtu.be/7YpFGkG-ulw



https://www.goodreads.com/book/show/57345272-code-that-fits-in-your-head
https://youtu.be/7YpFGkG-u1w

3akn4yeHune

Cnacnbo, 4To foUMTanu Ao KoHua!

A HageroCb, TeXHVIKW, MPUEMBI U CCbIKN 13 3TOI KHUXKM OKaXyTcst Bam nonesHbl! Bygy pag ycnbilwaTb Ball

dunabek n JONOAHUTE KHUTY HOBBIMU UAESIMU.

Ownbku, bnabek n NCTopust U3MEeHEHNUN

o o &
OneyaTku 1 OLINGKM NPUCbINaliTe B NI PEMO3UTOPUA MPOoeKTa UM MHe Ha nouTy. < & 5 Takxe 6yay
paj vaesam n pparmeHTam Koga c 6onee nokasaTeNbHbIMU NPUMEPaMM U KOHTPNPUMEPaMU OMNMCaHHbIX B

KHUre TeXxHuK.

MCcTOpUIo 3MEHEeHWA 1 06HOBNEHWNIA TEKCTa KHUMM Bbl CMOXeTe HaliTh B UCTOPWM KOMMUTOB B

y
penosutopuu.

N3paTenam

STOT TeKCT — 60/bLION YepHOBUK AN KHUTN O pe¢aKTopMHre, KOTOPYyHO MHe 6bl XOTE0Cb HanMncaTb B

byayLiem.

B 6yayLLelt KHMre MHe XOUeTCsi 06beVNHUTL Pa3po3HeHHbIe MPUMepbl KoAa B OAHO MPUIOXEeHWe, YTO6bI
nokasaTtb, Kak MOXHO pedakTopUTb He KyCOUKM KOAQ, a Liesible MPOeKTbl. MHe KaxeTcsl, 3TO MOXeT 6biTh

6onee NokasaTeNbHO 1 MOAE3HO.

PedakTOpWHI Takoro npoekTa oxXBaTun 6bl BCe YNIOMSIHYTbIE B 3TO KHUMM NPUEMbI, HO 6bl1 6bl 06 beANHEH
06LLMM KOHTEKCTOM OAHOIO MPUIOXKEHUS. ITO 6bl MO3BONNO YBUAETD, KaK Pa3NNYHbIe TEXHUKM

pedakTopuHra NnoAjepXX1BatoT A4PYr Apyra 1 MOMOratoT paboTaTb Ha 06LLMI pe3ynbTaT.

. o
Ecnu Bam xoTenock 6bl M34aTb Takyro KHUTY, CBAXWTECh CO MHOI No noyTte. © Byay paa o6cyanTb AeTanu!



[NepeBogynKkam

Celiyac KHUra AOCTyrMHa Ha 2 A3blKax: PycCKOM W aHINACKOM. Eciv Bam MHTepecHO nepesecTu eé Ha

- ~ U
Apyrve sa3blkuy, MOXXanymncra, CBAXNTECL CO MHOW MO noyTe. =

bnarogapHocTu

&

Cnacnbo Makcumy MBaHoBy (@satansdeer), & Hwky SlonuHy (@nlopin) © 1 Aptémy Camodanosy

o
(@dex157) " 3a nomoLLb B BbIYUTKE, GaKT-YeKMHIe 1 CCbIKU Ha AOMONHUTEbHbIE MaTepuansbi!

Takxe cnacvmbo BceM KOHTPUGBLIOTOPaM 3a NMOMOLLb € oneyaTkamu, GopMyNVpPOBKaMU 1 APYruMy Npaskamu

o
Tekcral @

,U,OI'IOJ'IHVITe}'IbeIe MaTepuarsnbl

B NpunoxeHusx K 3Toi KHUre Bbl HaliAéTe CMNCOK CCbIOK Ha KHUMK, CTaTbW, A0KAaAbl U MHCTPYMEHTbI,

KOTOPbIE 5t UCMONb3YH0 B paboTe cam 1 MOory NopekoMeH0BaTb BaM.

TakKe Bbl HaAéTe COKPALLEHHbIV CMNCOK peKoMeHAaLMIi ANs Nomcka 1 cnpasieHnst Tpobniem ¢ KoAaoMm,

OCHOBAHHbIX Ha Te3ncax n 4oBoAax U3 npeablayLmnx rnas.

. PedakTopumHr Ha Makcmankax, https://github.com/bespoyasov/refactor-like-a-superhero-online-book

N

Mouta Ansa cesA3n, besp_oyasov@me.com

w

Makcvm ViBaHoB, https:/github.com/satansdeer

&

Huik Nlonwk, https:/github.com/nlopin

w

. Aptém Camodanos, https:/github.com/dex157

o

KoHTpr6btoTOopbl MpoekTa, https://github.com/bespoyasov/refactor-like-a-superhero-online-

book/graphs/contributors


https://github.com/bespoyasov/refactor-like-a-superhero-online-book
mailto:bespoyasov@me.com
https://github.com/satansdeer
https://github.com/nlopin
https://github.com/dex157
https://github.com/bespoyasov/refactor-like-a-superhero-online-book/graphs/contributors

LLinapranka no TexHnKam pecaKTopuHra

B 3TOM npurnoxeHnn cobpaH CnMcok KOPOTKMX peKoMeHAALMIA ANs Norcka 1 cnpasieHns npobnem ¢

KOAOM.

PekoMeHAaLMM OCHOBaHbI Ha Te3ucax 1 40BOAAX 3 NpeAblayLLyX rnas. Mepes npuMeHeHeM cTouT
NpoYecTb TeKCT CaMUX MNaB, YTO6bI OLEeHWTb, HACKOIBKO 3TN NMPUEMBI MOAXOAAT BaLLEMy NPOEKTY, CTUA0 U

NpuBbLIYKAM B HanmMcaHnn Koja.

3TO He CMNCOK NpaBwA, KOTOPbLIM HaZ0 HEYKOCHUTeNbHO CnejoBaTb. 3TO ckopee Ha6op COBETOB, KOTOpPbIe

MOXHO MPUHATL K CBeAEHMI0. MIcnonb3yiiTe 1x 0CO3HaHHO.

Mouck npobnem B Koge

¢ Wwmte 3anaxu Koja B npoekTe.
. 06an.|a|7|Te BH/MaHME Ha OLLYyLLeHNA TUNa «TAXEe/10 UNTaTb, MEHATL, TECTVPOBAaTb, AepXaTb B

ronose».

MoproToBka K pehaKTOpPUHIY

¢ OnpegenwvTe rpaHViLbl U3MEHeHUIA N HaMeTbTe «LUBbI».

¢ TlokpoliTe BbIGPaHHYO YacTb KOja TecTamu.

¢ OnuwuTe TeCTaMu Kak MOXHO 60/bLLe 3/k-KelicoB.

e HacTpoiiTe aBTOMaTNYeCKMiA 3anyck TECTOB U IMHTUHT KOAA.

 [lepeBeaunTe NpeaynpexAeHs KOMUASATOPa W IMHTEPa B Paspsij, OLUMGOK.



Bo Bpems pedakTopuHra

¢ cnonb3yiiTe ManeHbKkue Wwaru v aToMapHble KOMMUTBI.

¢ Co3paBaiiTe KOMMNaKTHbIE, HO MOAPOGHbIE NMy-pPeKBecTbl.

¢ lpumMeHsiTe ogHY TeXHUKY pedakTopyHra 3a pas.

e YuHuTe 6arn n gobasnaite Guum oTaeNbHO OT pedakTopuHra.

¢ Cobntoaaiite NpropuTeT NpeobpasoBaHUii.

¢ He cMmelumBaliTe pepakTOPUHT TECTOB 1 KOAA NMPUIOXEHUS.

¢ [puUMeHsaliTe MHCTPYMEHTLI aBTOMATU3MPOBaHHOIO pepakTopuHra B IDE.
e Vcnonb3yiite AndPbl U3MeHeHWI 415 Moncka oLLnMBoK.

¢ [lpoBepsiliTe BCe M3MEHEHWE KOAa TeCTaMu, Aaxe caMble ManeHbkue.

Cuyero npowe Ha4daTtb

e BHeapuTe aBTOMaTu4Yeckoe popmMaTrpoBaHme Koaa.
e [lpoBepbTe KO IMHTEPOM U CTaTUYECKUMW aHanm3aTopamu.

* 3aMeHMTe «KOCTbIIN» GprUaMU A3bIKa 1 OKPYXEHUS.

BH1MaHMe K uMeHaMm

¢ TIPOSICHNTE HEMOHATHbIE UMeHa.

e Pacwundpylite He3a,0KyMeHTMPOBaHHbIe abbpeBnaTypel.
¢ [lekoMno3upyiTe CyLIHOCTY C ANMHHBIMU IMEHaMW.

e licnonb3yiiTe pasHble MMeHa A1 Pa3HbIX CYLLHOCTEN.

¢ BHeapuiTe NOBCEMECTHBbIN A3bIK.

¢ licnpaBbTe BpyLUMe UMeHa.

PaboTa c gybnnpoBaHuem

e OTgenute siBHOE Ay6NMpoOBaHUe OT HeAocTaTka MHPOPMaLIMK O cucTeme.
¢ [poBoauTe perynspHble ayanTbl Ay6IMPOBaHHOrO KOAa.
¢ BblHOCKTE NOBTOPSIOLLMECS JaHHBIE B NepeMeHHble.

¢ BblHOCUTE MOBTOPSAOLLMECS AeNCTBUSA B QYHKLMN.



ABCTpaKuUst KaK UHCTPYMEHT

¢ OnucbiBaiiTe HaMepeHVe B Ha3BaHWSX GYHKLNIA.

o CTpPYKTYypuUpyiiTe Kog Tak, 4Tobbl BblAaBaTb MHGOPMALMIO YNTaTeNto A03MPOBaHO.

¢ ToMHWTe 06 orpaHnyeHnn paboyeli NaMATY MO3ra, CeAunTe 3a KONMYECTBOM CyLLIHOCTe B
dyHKLMN.

. ynopqp,oume I/IHq)OpMaL[I/IK) " ncnosib3yemMble TepMUHbLI MO YPOBHAM aGCTpaKLLMM.

¢ [lekoMno3supyiTe 3aaum Ha OCHOBE JaHHbIX, KOTOPbIE B HWX VCMONb3YOTCA.

¢ [lpoBepsiiTe, UTO6bI Y GyHKLUUM Bblna TONBKO OAHA MPUYMHA ANS U3MEHEHWS.

e Cneaute, 4TO6bLI MOAY/Ib CAMOCTOSITENILHO ObecneynBan BaANAHOCTb CBOUX JaHHbIX.

JInHenHoe BbINOJIHEHME KO3

¢ BblgensiiTe cOCTOAHUSA, Yepe3 KOTOPbIe MPOXOAAT JaHHbIe MPUNOXEHNS.
e CpenaiiTe nepeaayy HeBanNAHbIX AaHHBIX B KOAe 3aTPyAHUTENbHOA.
¢ Banuaupyiite jaHHble nepej UCcnoab3oBaHNeM.
¢ Vicnonb3yiiTe cenekTopbl A5 «MOArOTOBKN» AaHHbIX MOJ Pa3Hble YC0BUS UCMO/b30BaHNS.
¢ YCTaHOBUTE IMMUT Ha LIMKIOMAaTUYECKYIO 1 KOTHUTUBHYIO CTOXHOCTb KOAa.
* «BbinpamuTe» ycnosums:
o Mcnonb3yiiTe paHHWI BO3BPAT;
o [lpumeHsiiTe 3aKkoHbI e MopraHa;
o Mcnonb3yiTe NpeankaTbl ANs AUHAMUYECKNX YCNIOBUIA;
o Mcnonb3yiite nattepHbl npoekTuposaHus (Ctpateruns, Null-o6bekT);

o [puMeHsiiTe NaTTePH-MaTUMHT TaM, FAe BO3MOXHO.

PaboTa ¢ cang-achdexkTamm

¢ Yallle NCNONb3yiTe YMCTbie GYHKLMN.

e CTpemunTech K CCbIIOYHOM MPO3PaYHOCTL AN 6onee NPocToli OTAAAKM.

¢ BocnpuHumaiiTe AaHHbIe 1 KOZ MO YMONYaHWMIO Kak He3MeHsiemble.

¢ OToABVHbTE caita-apdekTbl K KpasM MoAyNa / GyHKLMK / to3Kelica.

¢ lpoBepsiiiTe NPOCTOTY KOAA TeCTaMW: YeM NPOLLe NCaTb TeCTbl, TeM NPoLLe Koa.

e [nwKTe aganTtepsbl, YTOBLI yMEHbLUUTEL 3aLenieHre 1 C034aBaTh MeHbLUe MOKOB B TecTax.
e Paszgensiite adpdekTbl Ha KOMaHAbI 1 3aMpPoChl.

¢ BoiaBnaiite HapylweHna CQS No curHaTypam v MeHaMm GyHKLUIA.

e licnonb3yiiTe pasHble MOAENN A YUTEHWSA U 3aNUCK JaHHbIX, KOr4a 3TO YMeCTHO.



O6paboTka owmnbok

¢ BobigensiiTe pasHble BUjbl OLUINGOK B MPUNOXEHNN.

e O6pabaTbiBaiiTe OLUMGKM LIeHTPann30BaHHO.

¢ [lepexoguTte K 06paboTke OLLMBOK Kak MOXHO paHbLLUe.

e CrapaliTecb 0TO6Pa3nNTb BO3MOXHbIE OLLNOKN B cUrHaType GpyHKLMN.

¢ lpoBepsiiiTe BXOAHbIE JaHHbIE Nepes HayanoM paboTbl C HAMW.

¢ Vicnonb3yiiTe NorMpoBaHue 1 aHaAUTUKY B 06paboTuUmnKax nocnejHelt Haaexabl.

d I/Icnom:3y|7|Te /ieKopaTopsbl AN cross-cutting concerns.

WNHTerpauus Yactel NpunoxeHus

e [lepxuTe 3aLenneHne H13KMM, a CBA3HOCTb BbICOKONA.
¢ lpoBepsiiiTe CBA3HOCTb MO BXOAHbLIM, BbIXOAHBIM AaHHBIM 1 3aBUCUMOCTSIM KOAa.
e 0O603HaybTe rapaHTUM Mogyneli Yepes nx nyéanyHoe API.
e Cpenaiite obLleHNe MOgyneli MeHee 3aLeneHHbIM:
o Mcnonb3yliTe coobLeHNs / CobbITUS;
o [puMeHsiiTe naTTepHsl (Habnoaatens).
¢ OrpaHuumBaiiTe KONMYECTBO 3aBUCUMOCTER MOAYNS.
¢ KoMMoHy#iTe npeobpa3oBaHns AaHHbIX, @ He caing-3$pekTbl.
e OTgendiite N0rnky oT cana-3¢pdexTos.

e OTgensiite AaHHble OT NOBeAEHUS.

PaboTa c 0606LWEHHBIMY anropnuTMamMm

¢ He ToponuTeck 0606LaTh.
¢ KOMMOHy#iTe CNOXHbIe TUMbI U3 MPOCTbIX BMECTO Hac/le40BaHUs.
¢ Vicnonb3yiiTe AKeHepuUKM, KOrAa yBepeHbl, YTO CTPYKTypa TUMa He MoMeHsieTcs.

. OGpamaVlTe BHVIMaHWeE Ha yCN0BUSA, OHM MOTYT yKa3aTb Ha HapyLleHne npnHumna noACcTtaHoBKN.

ApxuTekTypa 1 06LLEHME C BHELUHUM MUPOM

e icnonb3yiiTe NOBCEMECTHBIN A3bIK ANt MOAENVMPOBAHMS AOMeHa.
e OTpaxaiiTe 3Tanbl XN3HEHHOTO LKA AAHHBIX MPUNOXKEHUSA B UX COCTOSIHUSX.
o CTapaiTecb He 3aBUCETb HAaNPSIMYH OT CTOPOHHEro KOAa.

e [lo6aBnsiiTe aHTU-KOPPO3UOHHBIV COWA TaM, FAe MOXET MOMeHATLCS popMaT AaHHbIX Uav API.



Pasgenaiite Ul-noruky n 61usHec-noruky.

Otgensiite KoHbUrypaLumto OT Koja.

CraTtuyeckas TNn3aunsa Kak MHCTPYMEHT

Vcnone3yiite TUNbI ANS ONCaHKS NpeaMeTHON o6nacTu.

Cp,ena|7|Te HeBannAHble COCTOAHNA AAHHbBIX «HEBbIPA3MbIMU» B TUMNAX.

BoisiBnaliTe HapylweHns CQS no curHaTypam MeToA0B 1 GyHKLWIA.

MpUMeHsNTe TeXHUKY «BblYEPKMNBAHWSA», YTOBLI OnpeaenTb MHPOPMALIMOHHYIO HACkILLIEHHOCTb

curHaTyp.

PedaKTOpUHI TeCTOBOro Koaa

PedakTopbTe TECTOBLIN KOA U KOZA NMPUAOXKEHNS MO oYepesn.
Mcnonb3yiiTe 6onbLue NPOCTbIX CTA6OB M TECTOBbIX AAHHbIX, YEM C/IOXKHbIX MOKOB.

M36aBnsiiTecb OT TeCTOB-AY6ANKATOB U HUKOTAd-He-NazatoLLmX TeCToB.

PecaKTOpPMHI JOKYMEHTALNN, KOMMEHTAPMEB U
npoLeccos

M36aBbTeck OT KOHPAVKTOB MEX/AY KOAOM U TEM, YTO «PSAOM C HAM»,

YTOYHUTE pacn/ibiBYaTble KOMMEHTapWK: J06aBbTe KOHTEKCTa, IPUMEPOB Y MPUYVH UMEHHO Takow
peanusauuu.

MpoBoauTe perynspHble ayAnTbl KOMMeHTapueB, JOKyMeHTaLun 1 3ajaq B Tpekepe.

OLeHnTe pecypchbl, BbIrOAbl 1 PUCKU NpU BbiGope Mexay pedakTOPUHIoM 1 nepenmncbiBaHneM C
Hyns.

Vcnonb3yiite MeTa-MHPOPMAaLIMIIO O MPOeKTe U3 CUCTeMbl KOHTPOIS BePCUiA ANst aHann3a COCTOAHUSA
npoekTa.

Mcnonb3yiiTe TexHWKY «PSA0M, a He BMECTO» Npv pedakTopyHre 601bLMX KYCKOB KOAA.

Ypensiite Bpemsa pepakTOPUHrY perynsipHo.

MomHuTe 0 npaBune boiickayTa.

OnupaiiTecb Ha 3MepVIMble METPUKIM NPU OLLEHKE YAYULLIEHWIA.



Cnncok nutepatypbl

Ha MO& MHeHwue 0 coBpeMeHHO pa3paboTke v XopoLLeM Koje NoBAVSAN paboTbl APYrux ntogeit. B stom
NPUNOXEHUN § NOATOTOBUA CMINCOK KHT, JOKN3/0B, CTaTeli, MEeTOA0IOrUIA N UCCNe0BaHUIA, KOTOpble

CYMTaO CaMbIMM MOE3HBIMU 1 UCMOAB3YHO B paboTe cam.

A pa36|/|n CMMCOK NO TeMaM, CXOXMUM C TeMamu rnaB. Ecin Bac 3aMHTepecoBasia TeMa KOHKPETHOW riaBbl 1

Bbl XOTUTE Y3HaTb 60/blUe, pa3/enbl B CCKe NOMOTyT BaM yA06Hee OpreHTUPOBAaTLCA CPeAM CCbIIOK.

MaTepuanbl MOryT MOBTOPATLCS, €C/IN OTHOCATCSH K HECKO/IbKMM TeMaM. 51 peLunn, 4To BaxHee cobpaTb

MOJHBIV CMINCOK A1 KaXAO0M TeMbl, YeM N36aBUTbCS OT Aybneid. Hagetoch, 3TO okaxeTcs BaM MoAEe3HbIM.

MoHATMe pedaKTOpUHTra 1 KayecTBa Kofa

O TOM, UTO Takoe pedakTOPUHT BOOBLLIE, 3a4eM OH HyXeH. K Uemy NpMBOAUT HeynpaBAsieMo pacTyLias

CNOXHOCTb NpoekTa. Kak onpeAensTb «MI0X0W» U «<XOPOLLNA» KOA.

KHuru
¢ “The Art of Readable Code” by Dustin Boswell, Trevor Foucher,

https://www.goodreads.com/book/show/8677004-the-art-of-readable-code

« “Beyond Legacy Code” by David Scott Bernstein, https://www.goodreads.com/book/show/26088456-

beyond-legacy-code

“The Black Swan” by Nassim Nicholas Taleb,
https://www.goodreads.com/book/show/242472.The Black Swan

¢ “Clean Code” by Robert C. Martin, https://www.goodreads.com/book/show/3735293-clean-code
e “Refactoring” by Martin Fowler, Kent Beck,

https://www.goodreads.com/book/show/44936.Refactoring

“Refactoring”, 2nd edition, by Martin Fowler, https://www.goodreads.com/book/show/35135772-

refactoring

“Refactoring JavaScript” by Evan Burchard, https://www.goodreads.com/book/show/39331294-

refactoring-javascript



https://www.goodreads.com/book/show/8677004-the-art-of-readable-code
https://www.goodreads.com/book/show/26088456-beyond-legacy-code
https://www.goodreads.com/book/show/242472.The_Black_Swan
https://www.goodreads.com/book/show/3735293-clean-code
https://www.goodreads.com/book/show/44936.Refactoring
https://www.goodreads.com/book/show/35135772-refactoring
https://www.goodreads.com/book/show/39331294-refactoring-javascript

¢ “Software Design: Cognitive Aspect” by Francoise Détienne,

https://www.goodreads.com/book/show/3104497-software-design-cognitive-aspect

“Working Effectively with Legacy Code” by Michael C. Feathers,

https://www.goodreads.com/book/show/44919.Working_Effectively with Legacy Code

Bupeo

¢ “7 Ineffective Coding Habits of Many Programmers"” by Kevlin Henney, https://youtu.be/ZsHMHukllJY
¢ “Log4) & JNDI Exploit: Why So Bad?” https://youtu.be/Opqgwn8TdIM
¢ “Preventing the Collapse of Civilization” by Jonathan Blow, https://youtu.be/pW-SOdj4Kkk

¢ “Where Does Bad Code Come From?” https://youtu.be/7YpFGkG-ulw

e «PedakTOPWHI: MPUUMHBI, Liesn, TEXHUKK 1 npoLecc» Tumyp LLiemceavHoB,

https://youtu.be/z73wmpdweQ4

CraTbu U uccnepoBaHus
¢ “Beauty Is in Simplicity”, by Jern @lmheim, https://97-things-every-x-should-know.gitbooks.io/97-

things-every-programmer-should-know/content/en/thing_05/

Code Readability Testing, an Empirical Study,
https://www.researchgate.net/publication/299412540 Code Readability Testing_an Empirical Study

Evaluating Code Readability and Legibility: An Examination of Human-centric Studies,

https://github.com/reydne/code-comprehension-review

“The Human Cost of Tech Debt”, by Erik Dietrich, https://daedtech.com/human-cost-tech-debt/

How Readable Code Is, https://howreadable.com

“Technical Debt”, DevIQ, https://deviq.com/terms/technical-debt

«[onacTe B OKHO pedakToprHra» MiBaH HembITYeHKO,

https://web.archive.org/web/20201208134906/dopo.st/inem/200530110137

CBsi3aHHble NOHATUA

e ABTOBYCHbIV dpakTop, Bukunneaus, https://ru.wikipedia.org/wiki/®akTop aBTobyca

e 3JHTponus, Bukuneaus, https://ru.wikipedia.org/wiki/3HTponua

WHCTpyMeHTbI
e Code Smells, Refactoring Guru, https://refactoring.guru/refactoring/smells

* Refactoring Techniques, Refactoring Guru, https://refactoring.guru/refactoring/techniques

Mpexae, 4eM HavyaTb

Ha uTo 06paTnTb BHMMaHWe A0 Hayana pedpakTopuHra. Kak nogroToBUTb KOZ K U3MEHEeHUSM, YTO6b!

ynpocTnTh paboTy. Kak o6e3onacntb paboTy € 6yAyLLIMMY U3MEHEHUSIMU.

KHurun

e “Code That Fits in Your Head"” by Mark Seemann, https://www.goodreads.com/book/show/57345272-

code-that-fits-in-your-head
e “Debug It!: Find, Repair, and Prevent Bugs in Your Code” by Paul Butcher,
https://www.goodreads.com/book/show/6770868-debug-it
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https://refactoring.guru/refactoring/smells
https://refactoring.guru/refactoring/techniques
https://www.goodreads.com/book/show/57345272-code-that-fits-in-your-head
https://www.goodreads.com/book/show/6770868-debug-it

« “Refactoring” by Martin Fowler, Kent Beck,

https://www.goodreads.com/book/show/44936.Refactoring

“Thinking, Fast and Slow” by Daniel Kahneman, https://www.goodreads.com/book/show/11468377-

thinking-fast-and-slow

“Unit Testing: Principles, Practices, and Patterns” by Vladimir Khorikov,

https://www.goodreads.com/book/show/48927138-unit-testing

¢ “Willpower Doesn't Work” by Benjamin P. Hardy, https://www.goodreads.com/book/show/35604684-

willpower-doesn-t-work

“Working Effectively with Legacy Code” by Michael C. Feathers,

https://www.goodreads.com/book/show/44919.Working_Effectively with Legacy Code

e “Your Code As a Crime Scene” by Adam Tornhill, https://www.goodreads.com/book/show/23627482-

your-code-as-a-crime-scene

Bugeo

¢ “The Grand Unified Theory of Clean Architecture and Test Pyramid” by Guilherme Ferreira,
https://youtu.be/gHSpj2zMINw

¢ “How do you prepare before tackling a problem?” by Fun-fun-function, https://youtu.be/mF-tViXbO8Y
e «M30nupyli 3T0» Unbs Knumos, https://youtu.be/BFhhrg61zI8

¢ «PedaKTOPVHI: NPUYMHBI, Lenn, TEXHWKK 1 npouecc» Tumyp LiemceanHos,

https://youtu.be/z73wmpdweQ4

CraTbu

« “Before You Refactor” by Rajith Attapattu, https://97-things-every-x-should-know.gitbooks.io/97-
things-every-programmer-should-know/content/en/thing_06/

e “How to ask good questions” by Julia Evans, https://jvns.ca/blog/good-questions/

¢ “Read Code” by Karianne Berg, https://97-things-every-x-should-know.gitbooks.io/97-things-every-

programmer-should-know/content/en/thing_70/

¢ «[onacTb B OKHO pedakTopuHra» MiBaH HembiTUeHKo,

https://web.archive.org/web/20201208134906/dopo.st/inem/200530110137

e TDD: 3a4eM u Kak, https://bespoyasov.ru/blog/tdd-what-how-and-why/

CBsi3aHHble NOHATUA

o Agile, rnbkas metogonorus paspabotku, Bukuneaus, https://ru.wikipedia.org/wiki/

[nbkas meToz0N0rMSA Pa3paboTku

¢ OueHKa eMKOCTW paboyeit namaTu, Bukuneaus, https://ru.wikipedia.org/wiki/

Paboyas namsaTb#OLeHKa eMKoCT! paboyeit namsaTu

WHcTpymMeHTbI

¢ Extreme Programming, http://www.extremeprogramming.org

e Test-Driven Development, TDD, https://martinfowler.com/bliki/TestDrivenDevelopment.html

¢ Tools for Better Thinking, https://untools.co
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https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B0%D1%8F_%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D1%8C#%D0%9E%D1%86%D0%B5%D0%BD%D0%BA%D0%B0_%D0%B5%D0%BC%D0%BA%D0%BE%D1%81%D1%82%D0%B8_%D1%80%D0%B0%D0%B1%D0%BE%D1%87%D0%B5%D0%B9_%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D0%B8
http://www.extremeprogramming.org/
https://martinfowler.com/bliki/TestDrivenDevelopment.html
https://untools.co/

Bo Bpems pedakTopuHra

Yero nsberatb BO Bpems pe¢aKTOpMHFa, Kak obnerynTb npouecc. Kak n3011MpoBaTh U3MEHeHUs 1

y6eanThCs, UTO He NonoMancs Apyrovi Ko, Kak He BbIXOAWTb 3@ PaMKU GHOAXKETA U AepXaTb N3MEHeHUs

HeboNbLINMU.

Khuru

Bugeo

CraTtbu

“Beyond Legacy Code” by David Scott Bernstein, https://www.goodreads.com/book/show/26088456-

beyond-legacy-code

“Code That Fits in Your Head" by Mark Seemann, https://www.goodreads.com/book/show/57345272-
code-that-fits-in-your-head

“Refactoring” by Martin Fowler, Kent Beck,

https://www.goodreads.com/book/show/44936.Refactoring

“Refactoring”, 2nd edition, by Martin Fowler, https://www.goodreads.com/book/show/35135772-
refactoring
“Refactoring JavaScript” by Evan Burchard, https://www.goodreads.com/book/show/39331294-

refactoring-javascript

“Thinking, Fast and Slow" by Daniel Kahneman, https://www.goodreads.com/book/show/11468377-
thinking-fast-and-slow
“Working Effectively with Legacy Code” by Michael C. Feathers,

https://www.goodreads.com/book/show/44919.Working_Effectively with Legacy Code

«[Ixepaiickmne TexHnkn» Makcum [lopodees, https://www.goodreads.com/book/show/34656521
«HoBble npaBuna genosoli nepenunckn» M. Unbsaxos, /1. CapelyeBa,

https://www.goodreads.com/book/show/41070833

“7 Ineffective Coding Habits of Many Programmers” by Kevlin Henney, https://youtu.be/ZsHMHukll]Y
“All the Little Things” by Sandi Metz, https://youtu.be/8bZh5LMaSmE
“Where Does Bad Code Come From?” https://youtu.be/7YpFGkG-ulw

«AHTUMNATTEepPHbI 06LLMe Ans BCex napaaurm» Tumyp LemceanHos, https://youtu.be/NMUsUiFokrd

“Convenience Is not an -ility” by Gregor Hohpe, https://97-things-every-x-should-know.gitbooks.io/97-

things-every-programmer-should-know/content/en/thing_19/
“Deploy Early and Often” by Steve Berczuk, https://97-things-every-x-should-know.gitbooks.io/97-
things-every-programmer-should-know/content/en/thing_20/

“How to Get Your Code Reviewed Faster” by Artem Sapegin, https://blog.sapegin.me/all/faster-code-
reviews/

“Use Git Tactically” by Mark Seeman, https://stackoverflow.blog/2022/04/06/use-git-tactically/
“Write Better Commits, Build Better Projects” by Victoria Dye, https:/github.blog/2022-06-30-write-

better-commits-build-better-projects/

He Hago 3acTaBnsThb, HaAo0 aBTOMAaTU3MpoBaTh, https://bespoyasov.ru/blog/do-not-push-automate-

instead/
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CBsi3aHHble NOHATUA

e Agile, rnbkas metogonorus paspabotku, Bukuneaus, https://ru.wikipedia.org/wiki/

[nbkas metosonorvs paspabotku

e Atomic Commit, Wikipedia https://en.wikipedia.org/wiki/Atomic commit

¢ Transformation Priority Premise, Wikipedia

https://en.wikipedia.org/wiki/Transformation Priority Premise

¢ [lekomnosuuus, Bukunegums https://ru.wikipedia.org/wiki//lekomno3sunums

¢ HenpepblBHas nHTerpauus, Bukuneawms, https://ru.wikipedia.org/wiki/HenpepblBHas uHTerpauymns

WHcTpymeHTbI

¢ Oh Shit, Git!?! https://ohshitgit.com

¢ Transformation Priority Premise, Wikipedia

https://en.wikipedia.org/wiki/Transformation Priority Premise

¢ Use binary search to find the commit that introduced a bug, https://git-scm.com/docs/git-bisect

¢ HenpepblBHas nHTerpauus, Bukuneawms, https://ru.wikipedia.org/wiki/HenpepblBHas uHTerpaumna

¢ O cucTeme KOHTPONS BepcuiA, https://git-scm.com/book/ru/v2/BeeaeHne-O-cucTeme-KOHTROASA-

Bepcuii#ch01-getting-started

(DOpMaTVIpOBaHVIe, JNHTUHT N BO3MOXHOCTU A3blKa

Kak ncnonb3oBaTh BCe BO3MOXHOCTM aBTOMaTUYECKNX WHCTPYMEHTOB pe(baKTOpVIHI'a ” aHann3a Koja.
3ayeMm 3HaTb HIAHCbI A3blKa U OKPY>KeHWs, B KOTOPOM UCMONHAETCA KoA. B 4éM nonb3a aBTomMaTusaLmmn.

Kak KOHCUCTEHTHOCTb MOMOraeT 6bICTpee peLlaTh 3a4aun.

KHuru
¢ “The Art of Readable Code” by Dustin Boswell, Trevor Foucher,

https://www.goodreads.com/book/show/8677004-the-art-of-readable-code

“Autopilot: The Art & Science of Doing Nothing” by Andrew Smart,
https://www.goodreads.com/book/show/18053732-autopilot

e “Code That Fits in Your Head” by Mark Seemann, https://www.goodreads.com/book/show/57345272-

code-that-fits-in-your-head
“Refactoring JavaScript” by Evan Burchard, https://www.goodreads.com/book/show/39331294-

refactoring-javascript

“Thinking, Fast and Slow” by Daniel Kahneman, https://www.goodreads.com/book/show/11468377-

thinking-fast-and-slow

Bugeo

¢ "7 Ineffective Coding Habits of Many Programmers” by Kevlin Henney, https://youtu.be/ZsHMHukIlJY

“Refactoring with Cognitive Complexity” by G. Ann Campbell, https://youtu.be/el90KGrqU6o

«ESLint & Prettier — MapTusaHLmHa» Unbs Knumos, https://youtu.be/HzUfCNgzkb0

CTaTbu U uccnepgoBaHus

¢ “Automate Your Coding Standard” by Filip van Laenen, https://97-things-every-x-should-

know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_04/
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https://en.wikipedia.org/wiki/Transformation_Priority_Premise
https://git-scm.com/docs/git-bisect
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https://www.goodreads.com/book/show/8677004-the-art-of-readable-code
https://www.goodreads.com/book/show/18053732-autopilot
https://www.goodreads.com/book/show/57345272-code-that-fits-in-your-head
https://www.goodreads.com/book/show/39331294-refactoring-javascript
https://www.goodreads.com/book/show/11468377-thinking-fast-and-slow
https://youtu.be/ZsHMHukIlJY
https://youtu.be/el9OKGrqU6o
https://youtu.be/HzUfCNgzkb0
https://97-things-every-x-should-know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_04/

¢ “Automatic semicolon insertion in JavaScript” by Dr. Axel Rauschmayer,

https://2ality.com/2011/05/semicolon-insertion.html

¢ “Code Layout Matters” by Steve Freeman, https://97-things-every-x-should-know.gitbooks.io/97-

things-every-programmer-should-know/content/en/thing_13/

¢ How Readable Code Is, https://howreadable.com
¢ “How to Convert HTML Form Field Values to a JSON Object” by Jason Lengstorf,

https://www.learnwithjason.dev/blog/get-form-values-as-json

¢ “Know Your IDE"” by Heinz Kabutz, https://97-things-every-x-should-know.gitbooks.io/97-things-every-

programmer-should-know/content/en/thing_45/
¢ “Know Your Next Commit” by Dan Bergh Johnsson, https://97-things-every-x-should-

know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_47/

¢ “Use Git Tactically” by Mark Seeman, https://stackoverflow.blog/2022/04/06/use-git-tactically/

“Use the Right Algorithm and Data Structure” by JC van Winkel, https://97-things-every-x-should-

know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_89/

¢ “Why robots should format our code for us”, https://blog.sapegin.me/all/prettier/

NHCTpyMeHTbI
e Can | Use, support tables for web, https://caniuse.com
¢ List of EcmaScript Proposals, https://proposals.es
¢ Prettier, an opinionated code formatter, https://prettier.io

¢ Refactoring Source Code in VSCode, https://code.visualstudio.com/docs/editor/refactoring

iIMeHoBaHMe CyLHOCTEN

MoueMy MMeHOBaHMe BaXHO, Kak MMeHa NepeMeHHbIX U GYyHKLMIA BAVSIOT Ha BOCMIPUSiTUE KOAA U CKOPOCTb
pa3pa60TKV|. Moyemy CMHXPOHM3aUWs TEPMUHONOTV yy4dLlaeT B3aMMOAelCTBME B KOMaHze. Kak

onpejennTb «NNoXne» 1 «xopoLmne» nMeHa. YT1o genatb C UMeHaMu, KOTopble BPYT.

Khuru

¢ “Clean Code” by Robert C. Martin, https://www.goodreads.com/book/show/3735293-clean-code

¢ “Code That Fits in Your Head" by Mark Seemann, https://www.goodreads.com/book/show/57345272-

code-that-fits-in-your-head
¢ “Domain Modeling Made Functional” by Scott Wlaschin,

https://www.goodreads.com/book/show/34921689-domain-modeling-made-functional

¢ “Domain-Driven Design” by Eric Evans,

https://www.goodreads.com/book/show/179133.Domain Driven Design

¢ “Refactoring” by Martin Fowler, Kent Beck,

https://www.goodreads.com/book/show/44936.Refactoring

* “Refactoring”, 2nd edition, by Martin Fowler, https://www.goodreads.com/book/show/35135772-

refactoring

“Software Design: Cognitive Aspect” by Francoise Détienne,

https://www.goodreads.com/book/show/3104497-software-design-cognitive-aspect
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https://www.goodreads.com/book/show/35135772-refactoring
https://www.goodreads.com/book/show/3104497-software-design-cognitive-aspect

¢ “Thinking, Fast and Slow" by Daniel Kahneman, https://www.goodreads.com/book/show/11468377-

thinking-fast-and-slow

“Working Effectively with Legacy Code” by Michael C. Feathers,

https://www.goodreads.com/book/show/44919.Working_Effectively with Legacy Code

Bupeo

¢ “7 Ineffective Coding Habits of Many Programmers"” by Kevlin Henney, https://youtu.be/ZsHMHukllJY

“All the Little Things” by Sandi Metz, https://youtu.be/8bZh5LMaSmE

“Evolutionary Software Architectures” by Neal Ford, https://youtu.be/CgISFhwblI3s

¢ “Transforming Code into Beautiful, Idiomatic Python" https://youtu.be/OSGv2VnCOgo

* «AHTUNATTEpPHbI 06LLMe ANs BceX NapagurM» Tumyp LLiemcegnHos, https:/youtu.be/NMUsUiFokrd

¢ «PedakTOPUHT: NPUYMHBI, Lenn, TeXHUKK 1 npoLecc» Tumyp LLlemceanHoB,

https://youtu.be/z73wmpdweQ4

Cratbu u uccneposaHua

e “Code in the Language of the Domain” by Dan North, https://97-things-every-x-should-

know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_11/
¢ “Coding with Clarity” by Brandon Gregory, https://alistapart.com/article/coding-with-clarity/

Evaluating Code Readability and Legibility: An Examination of Human-centric Studies,

https:/github.com/reydne/code-comprehension-review/blob/master/list-

papers/AllPhasesMergedPapers-Part1.md
e “Give it five minutes” by Jason Fried, https://signalvnoise.com/posts/3124-give-it-five-minutes

e “How to ask good questions” by Julia Evans, https://jvns.ca/blog/good-questions/

¢ “Read Code” by Karianne Berg, https://97-things-every-x-should-know.gitbooks.io/97-things-every-

programmer-should-know/content/en/thing 70/

¢ “Stop using isLoading booleans” by Kent C. Dodds, https://kentcdodds.com/blog/stop-using-isloading-

booleans

¢ Kak Teopus 6n130cTn paboTaeT B MHTepdelice? https://bureau.ru/bb/soviet/20160503/

¢ Teopus 6nunsocty, KoBoacTso, https://www.artlebedev.ru/kovodstvo/sections/136/

CBsi3aHHble NOHATUSA

e ABTOGYCHBbIV dakTop, Buknneaws, https://ru.wikipedia.org/wiki/®akTop aBTobyca

¢ [leknapaTmBHOCTb, Bukunneauns, https://ru.wikipedia.org/wiki//leknapatMeHoe nporpaMmmupoBaHue

¢ [lekomnosuuus, Bukunegums https://ru.wikipedia.org/wiki//lekomnosunuus

e Jlornyeckas owmnbka, Bukmnnegus, https://ru.wikipedia.org/wiki/Jlornyeckas owwinbka

¢ YpoBHU abcTpakumu, Bukuneaws, https://ru.wikipedia.org/wiki/

WHCTpyMeHTbI

¢ Conventional Commits, https://www.conventionalcommits.org/en/v1.0.0/

¢ Naming Cheat Sheet, https://github.com/kettanaito/naming-cheatsheet

¢ Refactoring Source Code in VSCode, https://code.visualstudio.com/docs/editor/refactoring

¢ Refactoring Techniques, Refactoring Guru, https://refactoring.guru/refactoring/techniques

¢ Ubiquitous Language, https://martinfowler.com/bliki/UbiquitousLanguage.html
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https://www.conventionalcommits.org/en/v1.0.0/
https://github.com/kettanaito/naming-cheatsheet
https://code.visualstudio.com/docs/editor/refactoring
https://refactoring.guru/refactoring/techniques
https://martinfowler.com/bliki/UbiquitousLanguage.html

AybnupoBaHue Koga

Kak pasgenats ,qy6nv1posaHV|e 1 He0CTaTOK 3HaHWIA, 3a4eM NCMob30BaTb ,qy6nmposaHme B Ka4vecTBe

WNHCTPpYMEeHTa. B uém nonb3a perynspHbIX aygnToB KoAa U Kak Bblpa6OTaTb NPWVBbIYKY NX 3aBOAUTb.

KHuru
¢ “The Art of Readable Code” by Dustin Boswell, Trevor Foucher,

https://www.goodreads.com/book/show/8677004-the-art-of-readable-code

* “Refactoring” by Martin Fowler, Kent Beck,

https://www.goodreads.com/book/show/44936.Refactoring

e “Your Code As a Crime Scene” by Adam Tornhill, https://www.goodreads.com/book/show/23627482-

your-code-as-a-crime-scene

“Working Effectively with Legacy Code” by Michael C. Feathers,
https://www.goodreads.com/book/show/44919.Working_Effectively with Legacy Code

o «/Dxepalickme TexHUkm» Makcum Jopodees, https://www.goodreads.com/book/show/34656521

Bugeo

“All the Little Things” by Sandi Metz, https://youtu.be/8bZh5LMaSmE

* «AHTUNATTEPHbI 06LLMe AN1S BCeX Napaanrm» Tumyp LUemceavHoB, https:/youtu.be/NMUsUiFokrd
o «PedakTOPUHT: MPUUUHBI, e, TEXHKMN 1 NpoLiecc» Tumyp LiiemMceunHoB,

https://youtu.be/z73wmpdweQ4

CraTtbu

“Beware the Share” by Udi Dahan, https://97-things-every-x-should-know.gitbooks.io/97-things-every-

programmer-should-know/content/en/thing 07/

“How to ask good questions” by Julia Evans, https://jvns.ca/blog/good-questions/

“The Single Responsibility Principle” by Robert C. Martin, https://97-things-every-x-should-

know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_76/

“When You SHOULD Duplicate Code” by Marius Bongarts,
https://medium.com/@mariusbongarts/when-you-should-duplicate-code-b0d747bc1c67

«KonunacTa B koge», https://bespoyasov.ru/blog/copy-paste/

CBsi3aHHble NOHATUSA

Don't Repeat Yourself, Wikipedia https://ru.wikipedia.org/wiki/Don't repeat yourself

PasgeneHne oTBeTCTBEHHOCTW, Buknneaus, https://ru.wikipedia.org/wiki/

Pa3aeneHvie O0TBETCTBEHHOCTU

WHcTpymMeHTbI

* Copy/paste detector, jscpd, https://www.npmjs.com/package/jscpd

¢ Detect copy-pasted and structurally similar code, jsinspect, https:/github.com/danielstjules/jsinspect

¢ Duplicate Code Smell, Refactoring Guru, https://refactoring.guru/smells/duplicate-code
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ABCTpaKuus 1 pasgefieHne OTBETCTBEHHOCTH

Kak v 3auem ncnonb3osaTb aGCTpaKLWII-O. 3ayem gennTb HaMmepeHue 1 peannsaumio. Yem meluaet

orpaHuyeHune paboyeli NamaTy Yenoseyeckoro Mosra. Kak BblaBaTb MHGOPMaLMIO O cMCTeMe A031POBaHO

Y KOHTPOAMpyeMo. YTo nomoraeT AeKoMMno3npoBaTh C/IOXKHbIE 3aa4n Ha 6onee npoctble. Kak

YAOCTOBEPUTbLCA, YTO AaHHbIe B KOPPEKTHOM COCTOAHUN.

Khuru

Bupeo

CraTtbu

“And Suddenly the Inventor Appeared: Triz, the Theory of Inventive Problem Solving” by Genrich

Altshuller, https://www.goodreads.com/book/show/161916.And Suddenly the Inventor Appeared

“Code That Fits in Your Head” by Mark Seemann, https://www.goodreads.com/book/show/57345272-

code-that-fits-in-your-head
“Designing Data-Intensive Applications” by Martin Kleppmann https://dataintensive.net
“Domain Modeling Made Functional” by Scott Wlaschin,

https://www.goodreads.com/book/show/34921689-domain-modeling-made-functional

“The Humane Interface” by Jef Raskin,

https://www.goodreads.com/book/show/344726.The Humane Interface

“Thinking, Fast and Slow" by Daniel Kahneman, https://www.goodreads.com/book/show/11468377-
thinking-fast-and-slow
“Software Design: Cognitive Aspect” by Frangoise Détienne,

https://www.goodreads.com/book/show/3104497-software-design-cognitive-aspect

“Structure and Interpretation of Computer Programs” by Harold Abelson, Gerald Jay Sussman, Julie
Sussman,

https://www.goodreads.com/book/show/43713.Structure and Interpretation of Computer Programs

“Working Effectively with Legacy Code” by Michael C. Feathers,

https://www.goodreads.com/book/show/44919.Working_Effectively with Legacy Code

“You Don't Know JS Yet: Scope & Closures” by Kyle Simpson, https://github.com/getify/You-Dont-

Know-JS/blob/2nd-ed/scope-closures/ch8.md

“Your Code As a Crime Scene” by Adam Tornhill, https://www.goodreads.com/book/show/23627482-

your-code-as-a-crime-scene

“7 Ineffective Coding Habits of Many Programmers"” by Kevlin Henney, https://youtu.be/ZsHMHukllJY

“All the Little Things” by Sandi Metz, https://youtu.be/8bZh5LMaSmE

“Category Theory in Life” by Eugenia Cheng, https://youtu.be/ho7oagHeqNc

“Design, Composition, and Performance” by Rich Hickey, https://youtu.be/MCZ3YgeEUPg
“Functional Design Patterns” by Scott Wlaschin, https://youtu.be/srQt1NAHYCO

«AHTUNATTepHbI 06LLMe AN BCcex Napagurm» Tumyp LLlemceanHos, https://youtu.be/NMUsUiFokrd

“Climbing the infinite ladder of abstraction” by Alexis King, https://lexi-

lambda.github.io/blog/2016/08/11/climbing-the-infinite-ladder-of-abstraction/
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“Coupling, Cohesion & Connascence” by Khalil Stemmler, https://khalilstemmler.com/wiki/coupling-
cohesion-connascence/
“Maintain a Single Layer of Abstraction at a Time” by Khalil Stemmler,

https://khalilstemmler.com/articles/oop-design-principles/maintain-a-single-layer-of-abstraction/

“Out of the Tar Pit", by Ben Moseley and Peter Marks, https://github.com/papers-we-love/papers-we-

love/blob/master/design/out-of-the-tar-pit.pdf

“The Power of Composition” by Scott Wlaschin, https://fsharpforfunandprofit.com/composition/

“Prefer Domain-Specific Types to Primitive Types” by Einar Landre, https://97-things-every-x-should-

know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_65/

«Monnmopdusm NpocTeiMu cosamm» Sergey Ufocoder,

https://medium.com/devschacht/polymorphism-207d9f9cd78

«[leknapaTvBHas BanngaLVs C MOMOLLbIO MPaBUI0-OPUEHTUPOBAHHOMO NOAX0AA

1 GyHKLMOHaAbHOro NporpaMMnpoBaHus», https://bespoyasov.ru/blog/declarative-rule-based-

validation/

«MoTepsaHHas abcTpakuya», https://bespoyasov.ru/blog/missing-abstraction/

CBsi3aHHble NOHATUA

AbcTpakuus, Bukmnneaus, https://ru.wikipedia.org/wiki/AbcTpakums

[Jlekomno3sunuus, Bukuneams https://ru.wikipedia.org/wiki//lekomnosuums

3aLenneHvie B nporpaMmmupoBaHuy, Bukunegus, https://ru.wikipedia.org/wiki/

WHKancynsums B nporpaMmvpoBaHunm, Bukuneaus, https://ru.wikipedia.org/wiki/

WHkancynaums (nporpammmpoBaHmne)

OueHka eMKoCTW paboyeii namaTtu, Bukuneaws, https://ru.wikipedia.org/wiki/

Pabouas namatb#OLieHka eMKOCTW paboyeli NamaTu

PasgeneHvie oTBeTCTBEHHOCTY, Bukuneaws, https://ru.wikipedia.org/wiki/

PasaeneHvie O0TBETCTBEHHOCTU

CBA3HOCTb B MPOrpamMmMrpoBanHny, Bukuneaws, https://ru.wikipedia.org/wiki/

YposHW® abcTpakuuy, Bukunegus, https:/ru.wikipedia.org/wiki/

YpoBeHb_abcTpakLmun (NporpamMMupoBaHme)

WHCcTpyMeHTbI

Single Responsibility Principle, Principles of OOD,
http://www.butunclebob.com/ArticleS.UncleBob.PrinciplesOfOod

Tiny Types in TypeScript, https://janmolak.com/tiny-types-in-typescript-4680177f026e

Tools for Better Thinking, https://untools.co
What is Connascence? https://connascence.io

Teopust pelleHns n3obpeTaTenbckmx 3agad, Bukuneauns, https://ru.wikipedia.org/wiki/

Teopus_pelueHns n3o6peTaTenbCkux 3asay



https://khalilstemmler.com/wiki/coupling-cohesion-connascence/
https://khalilstemmler.com/articles/oop-design-principles/maintain-a-single-layer-of-abstraction/
https://github.com/papers-we-love/papers-we-love/blob/master/design/out-of-the-tar-pit.pdf
https://fsharpforfunandprofit.com/composition/
https://97-things-every-x-should-know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_65/
https://medium.com/devschacht/polymorphism-207d9f9cd78
https://bespoyasov.ru/blog/declarative-rule-based-validation/
https://bespoyasov.ru/blog/missing-abstraction/
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D1%82%D1%80%D0%B0%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BA%D0%BE%D0%BC%D0%BF%D0%BE%D0%B7%D0%B8%D1%86%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://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://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B0%D1%8F_%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D1%8C#%D0%9E%D1%86%D0%B5%D0%BD%D0%BA%D0%B0_%D0%B5%D0%BC%D0%BA%D0%BE%D1%81%D1%82%D0%B8_%D1%80%D0%B0%D0%B1%D0%BE%D1%87%D0%B5%D0%B9_%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%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://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/%D0%A3%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C_%D0%B0%D0%B1%D1%81%D1%82%D1%80%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_(%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://www.butunclebob.com/ArticleS.UncleBob.PrinciplesOfOod
https://janmolak.com/tiny-types-in-typescript-4680177f026e
https://untools.co/
https://connascence.io/
https://ru.wikipedia.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

®PYHKUMOHaNbHbIN NaNalH 1 IMHENHOE BbINOJIHEHNE

Kak v 3a4em BblAensiTb COCTOAHNS AaHHbIX B 6|/|3Hec—r|pou,ecca><. B 4ém nonb3a IMHEeNHOro BbIMNOHEHNUs

KoAa. Kak «3anpetutb» nepejady HeBannAHbIX AaHHbIX U 060C06UTL Bannaauuto. B uém nonbsa

NPVHLMMNOB GYHKLMOHANBLHOMO NPOrpaMMUPOBaHUS.

Khuru

Bupeo

Cratbu

“Code That Fits in Your Head"” by Mark Seemann, https://www.goodreads.com/book/show/57345272-

code-that-fits-in-your-head
“Domain-Driven Design” by Eric Evans,

https://www.goodreads.com/book/show/179133.Domain Driven Design

“Domain Modeling Made Functional” by Scott Wlaschin,

https://www.goodreads.com/book/show/34921689-domain-modeling-made-functional

“Refactoring JavaScript” by Evan Burchard, https://www.goodreads.com/book/show/39331294-

refactoring-javascript

“Thinking, Fast and Slow” by Daniel Kahneman, https://www.goodreads.com/book/show/11468377-

thinking-fast-and-slow

“Unit Testing: Principles, Practices, and Patterns” by Vladimir Khorikov,

https://www.goodreads.com/book/show/48927138-unit-testing

“CQRS and Event Sourcing” by Greg Young, https://youtu.be/JHGkaShoyNs

“Functional architecture: The pits of success” by Mark Seemann, https://youtu.be/US8QG911XW0

“Functional Design Patterns” by Scott Wlaschin, https://youtu.be/srQt1NAHYCO

“Professor Frisby Introduces Composable Functional JavaScript” by Brian Lonsdorf,

https://egghead.io/courses/professor-frisby-introduces-composable-functional-javascript

“Refactoring with Cognitive Complexity” by G. Ann Campbell, https://youtu.be/el90KGrgU6o

«MoueMy BaLLa apxmTeKTypa GyHKLIMOHAIbHAS U KaK C 3TUM XUTb» PoMaH HeBOMH,

https://youtu.be/9s 4wpzENhg

«BbblCTpOpPacTBOPVMOe NpoeKkTUpoBaHVe» Makcm ApLUVHOB, https://youtu.be/q)PwSvDLMQE

“Apply Functional Programming Principles” by Edward Garson, https://97-things-every-x-should-

know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_02/

“Constructive vs predicative data” by Hillel Wayne, https://www.hillelwayne.com/post/constructive/

“Design a microservice domain model”, MSDN, https://docs.microsoft.com/en-

us/dotnet/architecture/microservices/microservice-ddd-cqrs-patterns/microservice-domain-model

“Designing with types: Making illegal states unrepresentable” by Scott Wlaschin,

https://fsharpforfunandprofit.com/posts/designing-with-types-making-illegal-states-unrepresentable/

“Functional design is intrinsically testable” by Mark Seemann,

https://blog.ploeh.dk/2015/05/07/functional-design-is-intrinsically-testable/
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https://www.goodreads.com/book/show/11468377-thinking-fast-and-slow
https://www.goodreads.com/book/show/48927138-unit-testing
https://youtu.be/JHGkaShoyNs
https://youtu.be/ZZp9RQEGeqQ
https://youtu.be/US8QG9I1XW0
https://youtu.be/srQt1NAHYC0
https://egghead.io/courses/professor-frisby-introduces-composable-functional-javascript
https://youtu.be/el9OKGrqU6o
https://youtu.be/9s_4wpzENhg
https://youtu.be/qJPwSvDLmQE
https://97-things-every-x-should-know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_02/
https://www.hillelwayne.com/post/constructive/
https://docs.microsoft.com/en-us/dotnet/architecture/microservices/microservice-ddd-cqrs-patterns/microservice-domain-model
https://fsharpforfunandprofit.com/posts/designing-with-types-making-illegal-states-unrepresentable/
https://blog.ploeh.dk/2015/05/07/functional-design-is-intrinsically-testable/

“Immutability: Making your code predictable” by Scott Wlaschin,

https://fsharpforfunandprofit.com/posts/correctness-immutability/

“Lenses in Functional Programming” by Albert Steckermeier, https://sinusoid.es/misc/lager/lenses.pdf
“Making lllegal States Unrepresentable” by Hillel Wayne,
https://buttondown.email/hillelwayne/archive/making-illegal-states-unrepresentable/

“Parse, don't validate” by Alexis King, https:/lexi-lambda.github.io/blog/2019/11/05/parse-don-t-

validate/

“The Power of Composition” by Scott Wlaschin, https://fsharpforfunandprofit.com/composition/

CBsi3aHHble NOHATUSA

Data Mapper, https://martinfowler.com/eaaCatalog/dataMapper.html

Immutable Object, Wikipedia, https://en.wikipedia.org/wiki/Immutable object

Projection operations (C#), https://docs.microsoft.com/en-us/dotnet/csharp/programming-

guide/concepts/ling/projection-operations

Komnosunuus dyHkumia, Bukuneans, https://ru.wikipedia.org/wiki/Komnosnumsa dyHKLnn

O6bekT nepesayun gaHHblx, DTO, Bukuneaus, https://ru.wikipedia.org/wiki/DTO

DyHKLMOHaNbHOE NporpammupoBaHue, Bukuneaus, https://ru.wikipedia.org/wiki/

PyHKUMA-NpeavikaT, Bukuneaus, https://ru.wikipedia.org/wiki/Mpeaukat

Yunctble dyHKUMK, Buknneawns, https://ru.wikipedia.org/wiki/YunctoTta dpyHkLmum

WNHCTpyMeHTbI

Bounded Context in DDD by Martin Fowler,

https://www.martinfowler.com/bliki/BoundedContext.html

Design Patterns, Refactoring Guru, https:/refactoring,guru/design-patterns

Domain Model, https://martinfowler.com/eaaCatalog/domainModel.html

Specification for interoperability of common algebraic structures in JavaScript, Fantasy Land,

https://github.com/fantasyland/fantasy-land
Typed functional programming in TypeScript, fp/ts, https://github.com/gcanti/fp-ts

The library which provides useful monads, interfaces, and lazy iterators, sweet-monads,

https://github.com/JSMonk/sweet-monads

Zen of Python, https://peps.python.org/pep-0020/

YcnoBusa 1 CNOXXHOCTb

Kak OpraHn30BaTb yC/10BUA B KOAe, UTO6bI He YyBeNNYNTb CBEPX MePbl KOrHUTUBHYHO HAarpysky Kkoaa. Kakne

METPUKN UCMOBb30BaTh 4151 U3MEPEHUS CIOXHOCTU. Kak NCnonb30BaTh aBTOMaTUYeCckne MHCTPYMEHTbI A1

ynpas/ieHNs CJIOXKHOCTbHO. 3auem «BbIMPAMNATb» BbINO/IHEHNE KOAa N «BbIBOPAYMBATb» YCN0BUA. Kak

MCMonb30BaTh 3aKOHbI 6yN1eBOI anre6pbl, YTo6bI yNpoLLaTk yc10BUS. Kakie WabnoHbl POeKTUPOBaHYs

MOryT NMOMOYb 3TO cenatb. Kak npuMeHaTb GyHKLMOHaNbHOe NPorpaMMMpoBaHme A1t 3TUX Xe Lenei.
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BE%D0%B7%D0%B8%D1%86%D0%B8%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/DTO
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%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%9F%D1%80%D0%B5%D0%B4%D0%B8%D0%BA%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D1%82%D0%BE%D1%82%D0%B0_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
https://www.martinfowler.com/bliki/BoundedContext.html
https://refactoring.guru/design-patterns
https://martinfowler.com/eaaCatalog/domainModel.html
https://github.com/fantasyland/fantasy-land
https://github.com/gcanti/fp-ts
https://github.com/JSMonk/sweet-monads
https://peps.python.org/pep-0020/

KHuru

Bupeo
.
.

“The Art of Readable Code” by Dustin Boswell, Trevor Foucher,
https://www.goodreads.com/book/show/8677004-the-art-of-readable-code
“Code That Fits in Your Head" by Mark Seemann, https://www.goodreads.com/book/show/57345272-

code-that-fits-in-your-head
“Debug It!: Find, Repair, and Prevent Bugs in Your Code” by Paul Butcher,
https://www.goodreads.com/book/show/6770868-debug-it

“Domain Modeling Made Functional” by Scott Wlaschin,

https://www.goodreads.com/book/show/34921689-domain-modeling-made-functional

“Refactoring” by Martin Fowler, Kent Beck,

https://www.goodreads.com/book/show/44936.Refactoring

“Refactoring”, 2nd edition, by Martin Fowler, https://www.goodreads.com/book/show/35135772-
refactoring
“Unit Testing: Principles, Practices, and Patterns” by Vladimir Khorikov,

https://www.goodreads.com/book/show/48927138-unit-testing

“Working Effectively with Legacy Code” by Michael C. Feathers,

https://www.goodreads.com/book/show/44919.Working_Effectively with Legacy Code

“Your Code As a Crime Scene” by Adam Tornhill, https://www.goodreads.com/book/show/23627482-

you r-code-as-a-crime-scene

“Functional architecture: The pits of success” by Mark Seemann, https://youtu.be/US8QG911XW0
“Maybe Not” by Rich Hickey, https://youtu.be/YRSWdGrpoug

“Refactoring with Cognitive Complexity” by G. Ann Campbell, https://youtu.be/el90KGrgU6o

«AHTUNATTepHbI 06LLMe Ans BCcex Napaaurm» Tumyp LLlemceanHos, https://youtu.be/NMUsUiFokrd

«[MoyeMy Balla apxuTekTypa GyHKLMOHaNbHAs 1 KakK C 3TUM XUTb» POMaH HeBoNuH,
y P ypa QyHKL

https://youtu.be/9s 4wpzENhg

«PepakTOpUHI: NPUYNHBI, Lienwn, TeXHWUKK 1 npoLiecc» Tumyp LLlemcegunHos,

https://youtu.be/z73wmpdweQ4

CraTbu U uccnepoBaHus

“Anti-if, the Missing Patterns” by Joe Wright, https://code.joejag.com/2016/anti-if-the-missing-

patterns.html

“Bringing Pattern Matching to TypeScript” by Gabriel Vergnaud, https://dev.to/gvergnaud/bringing-

“Cognitive Complexity. A new way of measuring understandability” by G. Ann Campbell, SonarSource

SA, https://www.sonarsource.com/docs/CognitiveComplexity.pdf

“A conditional sandwich example” by Mark Seemann, https://blog,ploeh.dk/2022/02/14/a-conditional-
sandwich-example/

“Decoupling decisions from effects” by Mark Seemann, https://blog.ploeh.dk/2016/09/26/decoupling-

decisions-from-effects/

“Destroy all s” by John A De Goes, https://degoes.net/articles/destroy-all-ifs
“Functional design is intrinsically testable” by Mark Seemann,

https://blog.ploeh.dk/2015/05/07/functional-design-is-intrinsically-testable/
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https://code.joejag.com/2016/anti-if-the-missing-patterns.html
https://dev.to/gvergnaud/bringing-pattern-matching-to-typescript-introducing-ts-pattern-v3-0-o1k
https://www.sonarsource.com/docs/CognitiveComplexity.pdf
https://blog.ploeh.dk/2022/02/14/a-conditional-sandwich-example/
https://blog.ploeh.dk/2016/09/26/decoupling-decisions-from-effects/
https://degoes.net/articles/destroy-all-ifs
https://blog.ploeh.dk/2015/05/07/functional-design-is-intrinsically-testable/

love/blob/master/design/out-of-the-tar-pit.pdf

* “Parse, don't validate” by Alexis King, https://lexi-lambda.github.io/blog/2019/11/05/parse-don-t-
validate/

¢ “Why should you return early?” by Szymon Krajewski https://szymonkrajewski.pl/why-should-you-

return-early/
¢ «PacnyTbiBaeM CNOXHble YCN0BUS B Koge» isqua, https://isqua.ru/blog/2017/07/09/simplify-if-else/

¢ «TaKoi npocToi » isqua, https://isqua.ru/blog/2016/08/14/takoi-prostoi-boolean/

. «YHpaBneHme COCTOSIHMEM MPUNOXEHNS C NMOMOLLBIO KOHEYHOro aBTOMarta»,

https://bespoyasov.ru/blog/fsm-to-the-rescue/

CBsi3aHHbIE MOHATUSA
e “Cognitive Complexity. A new way of measuring understandability” by G. Ann Campbell, SonarSource
SA, https://www.sonarsource.com/docs/CognitiveComplexity.pdf
e Control flow graph & cyclomatic complexity for following procedure, Stackoverflow,

https://stackoverflow.com/a/2670135/3141337

¢ [pad notoka ynpaeneHus, Bukmuneaus, https://ru.wikipedia.org/wiki/fpad notoka ynpasneHus

* ConocTasneHue ¢ obpasLom, Bukuneans, https://ru.wikipedia.org/wiki/ConocraBneHve ¢ obpasLiom

¢ LinknomaTtmyeckas CnoxHoCTb, Buknnegus, https://ru.wikipedia.org/wiki/

Linknomartnyeckas CnoxHoCTb

WHCTpyMeHTbI

. - ES Lint, https://eslint.org/docs/latest/rules/complexity.

¢ Design Patterns, Refactoring Guru, https:/refactoring.guru/design-patterns/

¢ ECMAScript Pattern Matching Proposal, https://github.com/tc39/proposal-pattern-matching

. | switch-exhaustiveness-check | ES Lint TypeScript, https://typescript-eslint.io/rules/switch-

exhaustiveness-check/

, Library for Pattern Matching in TypeScript, https://github.com/gvergnaud/ts-pattern

¢ 3akoHbl ge MopraHa, Bukuneaws, https://ru.wikipedia.org/wiki/3akoHbl Ae MopraHa

PaboTa c canp-adpdexktamu

Mouemy calig-3¢pdeKTbl fenatoT NporpaMmy coxHee 1 Henpegckasyemee. Kak yMeHbLLaTb KONUYeCcTBO
3¢ deKToB B KOAe 1 UTO AenaTb € 3dPekTamu, HeObXOANMbIMU ANSt PabOThbl MPUNOXeHVs. B 4ém nonb3a
UNCTBIX GYHKLMIA U CChINOYHOM NPo3payHOCTU. Kak TecTMpoBaTe 3GpeKThl, 3a4eM OTAeNSATL NOTUKY OT

3¢¢GKTOB. YTo Takoe KOMaHAbI 1 3aMpockl, B YEM CMbICA A€NeHNs KOAa Ha HUX.

Khuru

e “Clean Architecture” by Robert C. Martin, https://www.goodreads.com/book/show/18043011-clean-

architecture

e “Code That Fits in Your Head" by Mark Seemann, https://www.goodreads.com/book/show/57345272-

code-that-fits-in-your-head
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https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BA%D0%BB%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%BB%D0%BE%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://eslint.org/docs/latest/rules/complexity
https://refactoring.guru/design-patterns/
https://github.com/tc39/proposal-pattern-matching
https://typescript-eslint.io/rules/switch-exhaustiveness-check/
https://github.com/gvergnaud/ts-pattern
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B_%D0%B4%D0%B5_%D0%9C%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B0
https://www.goodreads.com/book/show/18043011-clean-architecture
https://www.goodreads.com/book/show/57345272-code-that-fits-in-your-head

Bupeo

CraTtbu

“Domain Modeling Made Functional” by Scott Wlaschin,

https://www.goodreads.com/book/show/34921689-domain-modeling-made-functional

“Unit Testing: Principles, Practices, and Patterns” by Vladimir Khorikov,

https://www.goodreads.com/book/show/48927138-unit-testing

“Working Effectively with Legacy Code” by Michael C. Feathers,

https://www.goodreads.com/book/show/44919.Working_Effectively with Legacy Code

“CQRS and Event Sourcing” by Greg Young, https://youtu.be/JHGkaShoyNs

“Functional architecture: The pits of success” by Mark Seemann, https://youtu.be/US8QG911XW0

«BbIcTpOpacTBOprMOE NPoeKTpoBaHKe» MakcM ApLUNHOB, https://youtu.be/q)PwSvDLMQE

«pamoTHasn pa6oTa ¢ owmbkamu» AHgpeli Mennxos, https://youtu.be/eh5flHypkDg
«MoHagbl — He npurosop» Butanwnii Bparunesckuid, https://youtu.be/lkXg_mjNgG4
«MoyeMy Balla apxuTekTypa GyHKLMOHaNbHAs 1 KaK C 3TUM XWUTb» POMaH HeBONUH,

https://youtu.be/9s 4wpzENhg

“Command-Query Separation” by Martin Fowler,

https://martinfowler.com/bliki/CommandQuerySeparation.html

“Command-Query Responsibility Segregation” by Martin Fowler,
https://martinfowler.com/bliki/CQRS.html

server-generated-ids/

“Functional architecture is Ports and Adapters” by Mark Seemann,

https://blog.ploeh.dk/2016/03/18/functional-architecture-is-ports-and-adapters/

“Functional Core in Imperative Shell” by Gary Bernhardt,

https://www.destroyallsoftware.com/screencasts/catalog/functional-core-imperative-shell

“Impureim Sandwich” by Mark Seemann, https://blog.ploeh.dk/2020/03/02/impureim-sandwich/
“Message Passing Leads to Better Scalability in Parallel Systems” by Russel Winder, https://97-things-

every-x-should-know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_57/

love/blob/master/design/out-of-the-tar-pit.pdf

“A pipe operator for JavaScript” by Axel Rauschmayer, https://2ality.com/2022/01/pipe-operator.html

«PazgeneHune GyHKUMIA Ha KOMaHZAbI 1 3anpockl», https://bespoyasov.ru/blog/commands-and-

gueries/

CBsi3aHHble NOHATUA

Design Patterns, Refactoring Guru, https://refactoring.guru/design-patterns

Immutable Object, Wikipedia, https://en.wikipedia.org/wiki/Immutable object

Referential Transparency, Haskell Wiki, https://wiki.haskell.org/Referential transparency

Yncrble yHKUMK, Brknnegus, https:/ru.wikipedia.org/wiki/duncrtota yHKLMMN
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https://blog.ploeh.dk/2014/08/11/cqs-versus-server-generated-ids/
https://blog.ploeh.dk/2016/03/18/functional-architecture-is-ports-and-adapters/
https://www.destroyallsoftware.com/screencasts/catalog/functional-core-imperative-shell
https://blog.ploeh.dk/2020/03/02/impureim-sandwich/
https://97-things-every-x-should-know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_57/
https://github.com/papers-we-love/papers-we-love/blob/master/design/out-of-the-tar-pit.pdf
https://2ality.com/2022/01/pipe-operator.html
https://bespoyasov.ru/blog/commands-and-queries/
https://refactoring.guru/design-patterns
https://en.wikipedia.org/wiki/Immutable_object
https://wiki.haskell.org/Referential_transparency
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D1%82%D0%BE%D1%82%D0%B0_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8

O6paboTka owmnbok

Kakue 6bIBatoT BUAbI OLLINGOK, YeM OHU OTAMYakTCs. Kak 1 yem meluaeT 3anyTaHHasa o6pa60TKa OLLNBOK.

Ha uTo obpaluaTte BHMMaHWe Npu pedakToprHre 06paboTkuM oGOk B JS-koge. Kakune ncnonb3oBaTb

TEXHWUKW MPW HaINYM OrPaHNYEHWNIA Ha TeXHONOrKW, NapajnrMy UM METOA0NOTUN.

Khuru

Bugeo

CraTtbu

“Code That Fits in Your Head"” by Mark Seemann, https://www.goodreads.com/book/show/57345272-
code-that-fits-in-your-head
“Domain Modeling Made Functional” by Scott Wlaschin,

https://www.goodreads.com/book/show/34921689-domain-modeling-made-functional

“Patterns for Fault Tolerant Software” by Robert Hanmer,

https://www.goodreads.com/book/show/3346135-patterns-for-fault-tolerant-software

“The Pragmatic Programmer” by Andy Hunt,

https://www.goodreads.com/book/show/4099.The Pragmatic Programmer

“Error handling: doing it right!" by Ruben Bridgewater, https://youtu.be/bj3glfA-jgo

“Functional Design Patterns” by Scott Wlaschin, https://youtu.be/srQt1NAHYCO

“Maybe Not” by Rich Hickey, https://youtu.be/YRSWdGrpoug

«pamoTHas paboTa c owmbkamm» AHApeli Mennxos, https://youtu.be/ehSflHypkDg

«MoHagbl — He npurosop» Butanuii Bparnnescknii, https://youtu.be/lkXg_mjNgG4
«(He | Hy)xHas MoHaga Either Ha npakTuke 1 B Teopun» [. MaxHés, A. Kob3apsb,

https://youtu.be/T60s27MKUCQ

“Against Railway-Oriented Programming” by by Scott Wlaschin,

https://fsharpforfunandprofit.com/posts/against-railway-oriented-programming/

“Dealing with Unhandled Exceptions”, by Alexander Zlatkov https://blog.sessionstack.com/how-

javascript-works-exceptions-best-practices-for-synchronous-and-asynchronous-environments-

39f66b59f012#ecc9
“Distinguish Business Exceptions from Technical” by Dan Bergh Johnssonm https://97-things-every-x-

should-know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing 21/

“Don't Ignore that Error!” by Pete Goodliffe, https://97-things-every-x-should-know.gitbooks.io/97-

things-every-programmer-should-know/content/en/thing_26/
“The Error Model” by Joe Duffy, http://joeduffyblog.com/2016/02/07/the-error-model/

“Errors Are Not Exceptions” by swyx, https://www.swyx.io/errors-not-exceptions

“Functional Error Handling with Express.js and DDD | Enterprise Node.js + TypeScript” by Khalil

Stemmler, https://khalilstemmler.com/articles/enterprise-typescript-nodejs/functional-error-

handling/
“GraphQL error handling to the max with Typescript, codegen and fp-ts” by Ghislain Thau,
https://www.the-guild.dev/blog/graphgl-error-handling-with-fp
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https://97-things-every-x-should-know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_26/
http://joeduffyblog.com/2016/02/07/the-error-model/
https://www.swyx.io/errors-not-exceptions
https://khalilstemmler.com/articles/enterprise-typescript-nodejs/functional-error-handling/
https://www.the-guild.dev/blog/graphql-error-handling-with-fp

¢ “AMonad in Practicality: First-Class Failures” by Quil, https://robotlolita.me/articles/2013/a-monad-in-
practicality-first-class-failures/
¢ “A mostly complete guide to error handling in JavaScript” by Valentino Gagliardi,

https://www.valentinog.com/blog/error/

“Notification” by Martin Fowler, https://martinfowler.com/eaaDev/Notification.html

¢ “Parse, don't validate” by Alexis King, https://lexi-lambda.github.io/blog/2019/11/05/parse-don-t-

validate/

“Railway Oriented Programming” by Scott Wlaschin, https://fsharpforfunandprofit.com/rop/

“Replacing Throwing Exceptions with Notification in Validations” by Martin Fowler,
https://martinfowler.com/articles/replaceThrowWithNotification.html
e “Stop catching errors in TypeScript; Use the Either type to make your code predictable” by Anthony

Manning-Franklin, https://antman-does-software.com/stop-catching-errors-in-typescript-use-the-

either-type-to-make-your-code-predictable
e “Using Results in TypeScript” by Dan Imhoff, https://imhoff.blog/posts/using-results-in-typescript

e “When life gives you lemons, write better error messages” by Jenni Nadler, https://wix-ux.com/when-

life-gives-you-lemons-write-better-error-messages-46¢5223e1a2f

¢ “Why should you return early?” by Szymon Krajewski https://szymonkrajewski.pl/why-should-you-

return-early/

* «/leknapaTvBHas BaAAaLVs C MOMOLLbIO MPaBUI0-0PUEHTMPOBAHHOIO NoAXoAa

1 GYyHKLMOHaAbHOro NporpaMMmpoBaHus», https://bespoyasov.ru/blog/declarative-rule-based-

validation/

CBsA3aHHble NOHATUSA

¢ Cross-Cutting Concern, Wikipedia, https://en.wikipedia.org/wiki/Cross-cutting_concern

¢ Fail-fast, Wikipedia, https://en.wikipedia.org/wiki/Fail-fast

WHCTpyMeHTbI

¢ Decorator Pattern, Refactoring Guru https://refactoring.guru/design-patterns/decorator

pipe | fp/ts, https://gcanti.github.io/fp-ts/modules/function.ts.html#pipe

neverthrow |, Type-Safe Errors for JS & TypeScript, https://github.com/supermacro/neverthrow

sweet-monads |, Easy-to-use monads implementation with static types definition,

https://github.com/|SMonk/sweet-monads

e | switch-exhaustiveness-check |, ES Lint TypeScript, https://typescript-eslint.io/rules/switch-

exhaustiveness-check/

Alibrary for safer and smarter error- and “nothing”-handling in TypeScript,

https://github.com/true-myth/true-myth

¢ [lpegoxpaHutenu B React, https://ru.reactjs.org/docs/error-boundaries.html

NHTerpauus mogynem

Yro Takoe 3auenneHve n CBA3HOCTb. Kak AeNNTb NPUNOXeHNe Ha MOAYNIN 1 NOTOM KOMMOHOBATb 3TN
MOZy IV PYT C APYrOM. 3a4eM 1 Mo KakoMy MpYHLMMY AeKOMMO3K1poBaTh 3a4auu. B uém nosib3sa

KOHTPAKTOB 1 rapaHTUi Mexay MoAynsiMu. Kak MakcMManbHO pacLienuTb MOAyAn APYr OT Apyra, HO npu
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https://ru.reactjs.org/docs/error-boundaries.html

3TOM OCTaBUTb BO3MOXHOCTb ANs UX 06LLeHUs. B Uém pasHuLa Mexay 06bekTHOV U GyHKLMOHANbHOW

Komnosuumeri. Kak paboTtaTb € 3aBUCUMOCTAMU. Kak 40OUTbCS LLeNOCTHOCTU 1 COrNacoBaHHOCTY AaHHbIX.

KHuru
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CraTtbu

“Code That Fits in Your Head” by Mark Seemann, https://www.goodreads.com/book/show/57345272-

code-that-fits-in-your-head
“Debug It!: Find, Repair, and Prevent Bugs in Your Code” by Paul Butcher,
https://www.goodreads.com/book/show/6770868-debug-it

“Dependency Injection in .NET” by Mark Seemann, https://www.goodreads.com/book/show/9407722-

dependency-injection-in-net

“Domain-Driven Design” by Eric Evans,

https://www.goodreads.com/book/show/179133.Domain Driven Design
“Domain Modeling Made Functional” by Scott Wlaschin,

https://www.goodreads.com/book/show/34921689-domain-modeling-made-functional

“Refactoring” by Martin Fowler, Kent Beck,

https://www.goodreads.com/book/show/44936.Refactoring

“Unit Testing: Principles, Practices, and Patterns” by Vladimir Khorikov,

https://www.goodreads.com/book/show/48927138-unit-testing

“Your Code As a Crime Scene” by Adam Tornhill, https://www.goodreads.com/book/show/23627482-

your-code-as-a-crime-scene

“Working Effectively with Legacy Code” by Michael C. Feathers,

https://www.goodreads.com/book/show/44919.Working_Effectively with Legacy Code

“7 Ineffective Coding Habits of Many Programmers” by Kevlin Henney, https://youtu.be/ZsHMHukllJY

“All the Little Things” by Sandi Metz, https://youtu.be/8bZh5LMaSmE

“Functional architecture: The pits of success” by Mark Seemann, https://youtu.be/US8QG911XW0

“Functional Design Patterns” by Scott Wlaschin, https://youtu.be/srQt1NAHYCO
“Refactoring with Cognitive Complexity” by G. Ann Campbell, https://youtu.be/el90KGrgU6o

«AHTUNATTepHbI 06LLMe AN BCcex Napagurm» Tumyp LLlemceanHos, https://youtu.be/NMUsUiFokrd

«KoHTpakTHOe nporpammupoBaHue» Tumyp LlemceanHos, https://youtu.be/K5 kSUVbGEQ

«MoueMy BaLLa apxmTeKTypa GyHKLMOHAIbHAS U KaK C 3TUM XUTb» PomaH HeBOMH,

https://youtu.be/9s 4wpzENhg

“Dependency Injection Using the Reader Monad"” by Scott Wlaschin,

https://fsharpforfunandprofit.com/posts/dependencies-3/

“Dependency Interpretation” by Scott Wlaschin,

https://fsharpforfunandprofit.com/posts/dependencies-4/

“Dependency Rejection” by Mark Seemann, https://blog.ploeh.dk/2017/02/02/dependency-rejection/

“Evans Classification” by Martin Fowler, https://martinfowler.com/bliki/EvansClassification.html

“Inversion of Control Containers and the Dependency Injection pattern” by Martin Fowler,

https://martinfowler.com/articles/injection.html

“Six approaches to dependency injection” by Scott Wlaschin,

https://fsharpforfunandprofit.com/posts/dependencies/

BHeapeHve 3aBucnmMocTeid ¢ TypeScript Ha npakTuke, https://bespoyasov.ru/blog/di-ts-in-practice/
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https://martinfowler.com/articles/injection.html
https://fsharpforfunandprofit.com/posts/dependencies/
https://bespoyasov.ru/blog/di-ts-in-practice/

CBsi3aHHble NOHATUA

Design By Contract, https://wiki.c2.com/?DesignByContract

Message Bus, https://docs.microsoft.com/en-us/previous-versions/msp-n-p/ff647328(v=pandp.10)

Message Queue, Wikipedia, https://en.wikipedia.org/wiki/Message queue

3aLenneHvie B nporpaMmmupoBaHuy, Bukunegus, https://ru.wikipedia.org/wiki/

PasaeneHvie oTBETCTBEHHOCTH, Bukuneaws, https://ru.wikipedia.org/wiki/

PasaeneHvie oTBETCTBEHHOCTU

CBA3HOCTL B MporpammupoBanny, Buknneaws, https://ru.wikipedia.org/wiki/

WHCTpyMeHTbI

Design Patterns, Refactoring Guru, https://refactoring.guru/design-patterns/

React software design patterns, https://github.com/themithy/react-design-patterns

Reactive Extensions Library for JavaScript, RxJS, https://rxjs.dev

REpresentational State Transfer, REST, https:/restfulapi.net

What is Connascence? https://connascence.io

0606LWeHNs 1 nepapxmm

Kak MoHsITb, Korja Hy>XeH 0606LLEHHbIA anropuT™ vam Tun. Moyemy B 6onblUeit YacTu ciyvaes

KOMNo3nuusa npeanoyvtntenbHee HacieA0BaHUA. Kak ncnone3oBatb APUHUMN NOACTAaHOBKMN Jlnckos B

KayecTBe NMHTErpaunoHHOro nHTepa.

Bupeo
.

CraTtbu

“Category Theory in Life” by Eugenia Cheng, https://youtu.be/ho7oagHeqNc

“The Grand Unified Theory of Clean Architecture and Test Pyramid” by Guilherme Ferreira,

https://youtu.be/gHSpj2zMINwW

“Functional Design Patterns” by Scott Wlaschin, https://youtu.be/srQt1NAHYCO

«KoHTpakTHOe nporpamMmmupoBaHune» Tumyp LLlemceanHos, https://youtu.be/K5 kSUVbGEQ

«MeTanporpaMmmMnpoBaHue 1 MybTUNapagnrMeHHoe NporpamMmmypoBaHmne» Tumyp LLlemcegnHoB,

https://youtu.be/Bo9y4IxdNRY

“A behavioral notion of subtyping” by Barbara H. Liskov, Jeannette M. Wing,
https://dl.acm.org/doi/10.1145/197320.197383

“Coupling, Cohesion & Connascence” by Khalil Stemmler, https://khalilstemmler.com/wiki/coupling-

cohesion-connascence/

“The Ins and Outs of Generic Variance in Kotlin” by Dave Leeds, https://typealias.com/guides/ins-and-
outs-of-generic-variance/

“Maintain a Single Layer of Abstraction at a Time” by Khalil Stemmler,

https://khalilstemmler.com/articles/oop-design-principles/maintain-a-single-layer-of-abstraction/

“The Power of Composition” by Scott Wlaschin, https://fsharpforfunandprofit.com/composition/
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https://fsharpforfunandprofit.com/composition/

“Why variance matters” by Ted Kaminski https://www.tedinski.com/2018/06/26/variance.html

CBs3aHHble NOHATUSA

Covariance and Contravariance, Wikipedia,

https://en.wikipedia.org/wiki/Covariance and contravariance (computer science)

Design By Contract, https://wiki.c2.com/?DesignByContract

Generics in TypeScript, https://www.typescriptlang.org/docs/handbook/2/generics.html

The Liskov Substitution Principle,

https://web.archive.org/web/20151128004108/http://www.objectmentor.com/resources/articles/Isp.pdf

Types and Typeclasses, http://learnyouahaskell.com/types-and-typeclasses

ApXuUTeKTypa 1 orpaHnYeHums

YeM MoOXeT MeLlaTb cnabas apxmuTekTypa npu pedakToprHre. Kak NCnonb30BaTh NOBCEMECTHbIN A3bIK ANs

YNyULLIEHVISt apXUTEKTYpbI. Kak CTPOUTL B3aMMOZENCTBIE C BHELLHVIM MUPOM 1 paboTy C 3aBUCMMOCTAMY. B

4YéM nosb3a NopToB 1 ajanTepoBs. 3aveM pasgensate Ul-normky ot 6usHec-nornkun. Kak apxmrtektypa Bansiet

Ha TeCTUpyemoCTb.

Khuru

“Clean Architecture” by Robert C. Martin, https://www.goodreads.com/book/show/18043011-clean-

architecture

“Code That Fits in Your Head" by Mark Seemann, https://www.goodreads.com/book/show/57345272-

code-that-fits-in-your-head

“Designing Data-Intensive Applications” by Martin Kleppmann https://dataintensive.net
“Domain-Driven Design” by Eric Evans,
https://www.goodreads.com/book/show/179133.Domain Driven Design

“Domain Modeling Made Functional” by Scott Wlaschin,

https://www.goodreads.com/book/show/34921689-domain-modeling-made-functional

“Enterprise Integration Patterns” by Gregor Hohpe,

https://www.goodreads.com/book/show/85012.Enterprise Integration Patterns
“Software Architecture in Practice” by L. Bass, P. Clements, R. Kazman,

https://www.goodreads.com/book/show/70143.Software Architecture in Practice

“Unit Testing: Principles, Practices, and Patterns” by Vladimir Khorikov,

https://www.goodreads.com/book/show/48927138-unit-testing

“Your Code As a Crime Scene” by Adam Tornhill, https://www.goodreads.com/book/show/23627482-

your-code-as-a-crime-scene

“CQRS and Event Sourcing” by Greg Young, https://youtu.be/|HGkaShoyNs

“Design, Composition, and Performance” by Rich Hickey, https://youtu.be/MCZ3YgeEUPg
“Evolutionary Software Architectures” by Neal Ford, https://youtu.be/CgISFhwbl3s

“Is Domain-Driven Design Overrated?” by Stefan Tilkov, https://youtu.be/ZZp9RQEGeqQ
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https://www.goodreads.com/book/show/23627482-your-code-as-a-crime-scene
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https://youtu.be/ZZp9RQEGeqQ

CraTtbu

“The Grand Unified Theory of Clean Architecture and Test Pyramid” by Guilherme Ferreira,
https://youtu.be/gHSpj2zMINw

“Functional architecture: The pits of success” by Mark Seemann, https://youtu.be/US8QG911XW0
“Functional Design Patterns” by Scott Wlaschin, https://youtu.be/srQt1NAHYCO

«MoueMy BaLla apxmTekTypa GyHKLMOHAIbHAsA 1 Kak C 3TUM XWUTb» PoMaH HeBoVH,

https://youtu.be/9s 4wpzENhg

«BbblCTpOpPacTBOPVIMOe NpoekTMpoBaHue» Makcm ApLUVHOB, https://youtu.be/q)PwSvDLMQE

“DDD, Hexagonal, Onion, Clean, CQRS, ... How | put it all together” by Herberto Graga,

https://herbertograca.com/2017/11/16/explicit-architecture-01-ddd-hexagonal-onion-clean-cqrs-how-

i-put-it-all-together/
“Functional Architecture is Ports and Adapters” by Mark Seemann,

https://blog.ploeh.dk/2016/03/18/functional-architecture-is-ports-and-adapters/

“Functional Core in Imperative Shell” by Gary Bernhardt,

https://www.destroyallsoftware.com/screencasts/catalog/functional-core-imperative-shell

“How to ask good questions” by Julia Evans, https://jvns.ca/blog/good-questions/

“Impureim Sandwich” by Mark Seemann, https://blog.ploeh.dk/2020/03/02/impureim-sandwich/

“The pedantic checklist for changing your data model in a web application” by Raphael Gaschignard,

https://rtpg.co/2021/06/07/changes-checklist.html

“Ports & Adapters Architecture” by Herberto Graga, https://herbertograca.com/2017/09/14/ports-

adapters-architecture/
“The Software Architecture Chronicles” by Herberto Graga,

https://herbertograca.com/2017/07/03/the-software-architecture-chronicles/

“Test-Induced Design Damage” by David Heinemeier Hansson, https://dhh.dk/2014/test-induced-

design-damage.html

“View Models”, Reactive Ul, https://www.reactiveui.net/docs/handbook/view-models/

«System Design A5 aMbIx ManeHbkux», Buktop Kapnos, https://github.com/vitkarpov/coding-

interviews-blog-archive/blob/main/posts/what-is-system-design.md

Cesi3aHHble NOHATUA

List of System Quality Attributes, Wikipedia,

https://en.wikipedia.org/wiki/List of system quality attributes

Software Requirements, Wikipedia, https://en.wikipedia.org/wiki/Software requirements

Ubiquitous Language, https://martinfowler.com/bliki/UbiquitousLanguage.html

PeakTuBHOe nporpammupoBaHue, Buknnegus, https://ru.wikipedia.org/wiki/

PeakTnBHOE nporpammupoBaHue

Model-View-ViewModel, Bukuneaus, https://ru.wikipedia.org/wiki/Model-View-ViewModel

WHcTpyMeHTbI

Anti-corruption Layer Pattern, https://docs.microsoft.com/en-us/azure/architecture/patterns/anti-

corruption-layer

Every Programmer Should Know, Architecture, https:/github.com/mtdvio/every-programmer-should-

know#architecture
Feature-Sliced Design, Architectural methodology for frontend projects, https://feature-sliced.design

Ubiquitous Language, https://martinfowler.com/bliki/UbiquitousLanguage.html
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https://herbertograca.com/2017/07/03/the-software-architecture-chronicles/
https://dhh.dk/2014/test-induced-design-damage.html
https://www.reactiveui.net/docs/handbook/view-models/
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https://en.wikipedia.org/wiki/List_of_system_quality_attributes
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https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%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/Model-View-ViewModel
https://docs.microsoft.com/en-us/azure/architecture/patterns/anti-corruption-layer
https://github.com/mtdvio/every-programmer-should-know#architecture
https://feature-sliced.design/
https://martinfowler.com/bliki/UbiquitousLanguage.html

[exknapaTuBHOCTb

B uém nonb3a AeknapaTvBHOMO CTUASA KOAA MO CPABHEHMIO C MNepaTUBHbIM. B Kakux cuTyaLmsx Hao6opoT
npeanoyecTb UMNepPaTUBHLIA CTUAb. 3a4eM MOryT NPUrOANTLCS KOHEUHbIE aBTOMaTbl BO GPOHTEHA-

paspa6oTke.

Khuru
¢ “Antifragile: Things That Gain from Disorder” by Nassim Nicholas Taleb,
https://www.goodreads.com/book/show/13530973-antifragile

¢ “The Art of Readable Code” by Dustin Boswell, Trevor Foucher,

https://www.goodreads.com/book/show/8677004-the-art-of-readable-code

¢ “Code That Fits in Your Head" by Mark Seemann, https://www.goodreads.com/book/show/57345272-

code-that-fits-in-your-head
¢ “Your Code As a Crime Scene” by Adam Tornhill, https://www.goodreads.com/book/show/23627482-

your-code-as-a-crime-scene

¢ “Design, Composition, and Performance” by Rich Hickey, https://youtu.be/MCZ3YgeEUPg
¢ “Designing Declarative APIs” by llya Birman, https://youtu.be/uCQ3JFuQ7bQ

¢ “Goodbye, useEffect” by David Khourshid, https://youtu.be/HPoC-k7Rxwo

¢ “Refactoring with Cognitive Complexity” by G. Ann Campbell, https://youtu.be/el90KGrqU6o
e “Type Level Programming in TypeScript” by Gabriel Vergnaud, https://youtu.be/vGVvjuazs84

¢ «MeTanporpammmpoBaHve 1 MyabTNapagMrMeHHoe NporpammupoBaHme» Tumyp LlemceaunHos,

https://youtu.be/Bo9y4IxdNRY

CraTbu
¢ “Simplicity Comes from Reduction” by Paul W. Homer, https://97-things-every-x-should-
know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_75/

¢ “Maintain a Single Layer of Abstraction at a Time" by Khalil Stemmler,

https://khalilstemmler.com/articles/oop-design-principles/maintain-a-single-layer-of-abstraction/

¢ “Prefer Domain-Specific Types to Primitive Types"” by Einar Landre, https://97-things-every-x-should-

know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_65/
¢ «/leknapaTuBHas BaAVaLMa C MOMOLLLIO NPaBUI0-OPUEHTVIPOBAHHOIO MOAXOAa

1 GYyHKLMOHaNbHOro NporpaMMmpoBaHus», https://bespoyasov.ru/blog/declarative-rule-based-

validation/
e «YnpaBneHne COCTOSHVMEM NPUIOXEHNS C MOMOLLbIO KOHEYHOro aBToMaTa,

https://bespoyasov.ru/blog/fsm-to-the-rescue/

CBsA3aHHble NOHATUSA
¢ Transformation Priority Premise, Wikipedia

https://en.wikipedia.org/wiki/Transformation Priority_Premise

¢ KoHeuHbIli ABTOMAT, Brkunnegus, https:/ru.wikipedia.org/wiki/KoHeuHblli_aBTOMaT

e ConocTasneHue c obpasLom, Bukunneawns, https://ru.wikipedia.org/wiki/ConocrasneHve ¢ obpasLiom
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https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BF%D0%BE%D1%81%D1%82%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D1%81_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D1%86%D0%BE%D0%BC

WHCcTpyMeHTbI
e 12 Factor Apps, https://12factor.net
¢ JavaScript and TypeScript finite state machines and statecharts, XState,

https://github.com/statelyai/xstate

e Zen of Python, https://peps.python.org/pep-0020/

CraTnyeckasa Tunusauus

Kak ncnonb3oBath TUMbI 415 NepeAayn AONONHUTENbHBIX AaHHBIX O NPeAMeTHO obnacTu. Kak caenatb
HeBaNNAHbIE COCTOSIHWS AaHHbIX HEBbIPa3UMbIMU B Koge. Kak MCnonb30BaTh TUMbl ANA MPOBEPKMN KOAA Ha

HapyLLeH1e AOroBOPEHHOCTEN M NMPUHLMMOB Pa3paboTku, MPUHSITLIX B KOMaHZe.

Kruru

e “Code That Fits in Your Head” by Mark Seemann, https://www.goodreads.com/book/show/57345272-

code-that-fits-in-your-head
¢ “Domain Modeling Made Functional” by Scott Wlaschin,

https://www.goodreads.com/book/show/34921689-domain-modeling-made-functional

¢ “Domain-Driven Design” by Eric Evans,

https://www.goodreads.com/book/show/179133.Domain Driven Design

Bugeo

“Category Theory in Life” by Eugenia Cheng, https://youtu.be/ho7oagHeqNc

e “Type Level Programming in TypeScript” by Gabriel Vergnaud, https://youtu.be/vGVvjuazs84

Cratbu

¢ “Branding and Type-Tagging” by Kevin B. Greene, https://medium.com/@KevinBGreene/surviving-the-

typescript-ecosystem-branding-and-type-tagging-6cf6e516523d

“Bringing Pattern Matching to TypeScript” by Gabriel Vergnaud, https://dev.to/gvergnaud/bringing-

“Code in the Language of the Domain” by Dan North, https://97-things-every-x-should-

know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_11/

“Constructive vs predicative data” by Hillel Wayne, https://www.hillelwayne.com/post/constructive/

“Designing with types: Making illegal states unrepresentable” by Scott Wlaschin,

https://fsharpforfunandprofit.com/posts/designing-with-types-making-illegal-states-unrepresentable/

“Making lllegal States Unrepresentable” by Hillel Wayne,

https://buttondown.email/hillelwayne/archive/making-illegal-states-unrepresentable/

“Prefer Domain-Specific Types to Primitive Types” by Einar Landre, https://97-things-every-x-should-

know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_65/

CBs3aHHble NOHATUSA

¢ Nominal & Structural Typing, Flow Documentation, https://flow.org/en/docs/lang/nominal-structural/

¢ Ubiquitous Language, https://martinfowler.com/bliki/UbiquitousLanguage.html

¢ Type Aliases, TypeScript Handbook, https://www.typescriptlang.org/docs/handbook/2/everyday-

types.html#type-aliases
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¢ Type Compatibility, TypeScript Documentation, https://www.typescriptlang.org/docs/handbook/type-
compatibility.html

¢ COBMeCTUMOCTb TUMOB Ha OCHOBe BMAa TUNu3auuu, TypeScript: Definitive Guide, https:/typescript-

definitive-guide.ru/book/chapters/Sovmestimost tipov na osnove vida tipizacii/

NHCTpyMeHTbI

e Tiny Types in TypeScript, https://janmolak.com/tiny-types-in-typescript-4680177f026e

¢ | switch-exhaustiveness-check |, ES Lint TypeScript, https:/typescript-eslint.io/rules/switch-

exhaustiveness-check/

PedaKTopMHI TeCTOBOrO Koaa

Kak He cnomatb TecTbl BO BpeMsi pedakTopuHra, 4eM NpoBepsiTb TeCTbl Noc/ie Hero. YTo genaeT TecTbl

«XPYNKUMU». Kak HaliT 6anaHc Mexay BbICOKUM MOKPbLITUEM U H3KUM «yPOHOM OT TeCTOB».

KHuru
¢ “Code That Fits in Your Head" by Mark Seemann, https://www.goodreads.com/book/show/57345272-
code-that-fits-in-your-head

e “Unit Testing: Principles, Practices, and Patterns” by Vladimir Khorikov,

https://www.goodreads.com/book/show/48927138-unit-testing

¢ “Working Effectively with Legacy Code” by Michael C. Feathers,
https://www.goodreads.com/book/show/44919.Working_Effectively with Legacy Code

Bupeo

e "7 Ineffective Coding Habits of Many Programmers” by Kevlin Henney, https://youtu.be/ZsHMHukIlJY

¢ «PedaKTOPVIHI: NPUYMHBI, Lenn, TEXHWKK 1 npouecc» Tumyp LiemceanHos,

https://youtu.be/z73wmpdweQ4

Cratbu
¢ “Choosing properties for property-based testing” by Scott Wlaschin,

e “Test-Induced Design Damage” by David Heinemeier Hansson, https://dhh.dk/2014/test-induced-

design-damage.html

“Unit testing best practices with .NET Core and .NET Standard”, MSDN,

https://docs.microsoft.com/en-us/dotnet/core/testing/unit-testing-best-practices

e «TDD: 3a4eM U Kak», https://bespoyasov.ru/blog/tdd-what-how-and-why/

WHCcTpyMeHTbI
e Faker, Generate fake (but realistic) data for testing and development, https://fakerjs.dev
¢ Test-Driven Development, TDD, https://martinfowler.com/bliki/TestDrivenDevelopment.html

e | git stash | Stash the changes in a dirty working directory away, https://git-scm.com/docs/git-

stash
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KoMMeHTapum, [OKYMEHTaLUMUs U NPOLLEeCChbl

Kak CMHXpOHV3MPOBaTb MCTOYHUKMN NPaBAbl B NPOeKTe 1 NPejoTBPaTUThL UX PacCUHXPOHM3aLmio. Kak 1
3aueM AenaTb KOMMeHTapUK MHPOPMALIMOHHO HacbllLeHHee. Kak yBennuunTb nonb3y AoKyMeHTaLum, He

yBe/MYMB 3aTpaThl Ha eé BejeHne. YeMy B MpoekTe yAendTb BHUMaHNe «KpoMe Koaa».

Khuru

* “Beyond Legacy Code” by David Scott Bernstein, https://www.goodreads.com/book/show/26088456-
beyond-legacy-code
e “Code That Fits in Your Head" by Mark Seemann, https://www.goodreads.com/book/show/57345272-

code-that-fits-in-your-head

“Envisioning Information” by Edward R. Tufte,

https://www.goodreads.com/book/show/17745.Envisioning_Information
¢ “The Newspaper Designer's Handbook” by Tim Harrower,

https://www.goodreads.com/book/show/61881153-the-newspaper-designer-s-handbook

¢ «CnpaBoYHVK U3aTens 1 aBtTopa» Apkaguii MuabunH,

https://www.goodreads.com/book/show/13611575

Cratbun uccneposaHua

e “How to ask good questions” by Julia Evans, https://jvns.ca/blog/good-questions/

¢ “Information Density and Linguistic Encoding”, by Matthew W. Crocker, Vera Demberg, Elke Teich

https://www.researchgate.net/publication/283938800 Information Density_and Linguistic Encoding_IDealL

¢ “Use Git Tactically” by Mark Seeman, https://stackoverflow.blog/2022/04/06/use-git-tactically/

¢ “When life gives you lemons, write better error messages” by Jenni Nadler, https://wix-ux.com/when-

life-gives-you-lemons-write-better-error-messages-46¢5223e1a2f

“Write Better Commits, Build Better Projects” by Victoria Dye, https:/github.blog/2022-06-30-write-

better-commits-build-better-projects/

* «KonunacTa B koge», https://bespoyasov.ru/blog/copy-paste/

WHcTpymMeHTbI
¢ Architectural Decision Records, ADR, https://adr.github.io

e Every Programmer Should Know, Practices, https://github.com/mtdvio/every-programmer-should-

know#practices

¢ JSDoc Reference, TypeScript Documentation https://www.typescriptlang.org/docs/handbook/jsdoc-

supported-types.html

YacToTa, NpoLecchl U METPUKM

Kak noHsTb, pedakTopuThb MV NepenmncbiBaTh Ko4. Kakyto nHdopmMaLio o npoekTe cobpaTts nepes
Hauanom paboTsl. YeM pyKoBOACTBOBATLCS NP PacuéTe BpeMeHw Ha 3aady. Kakvmu MeTprkamu

N3MepsTb BAVsIHWE pedakTOPUHTa Ha Koz,


https://www.goodreads.com/book/show/26088456-beyond-legacy-code
https://www.goodreads.com/book/show/57345272-code-that-fits-in-your-head
https://www.goodreads.com/book/show/17745.Envisioning_Information
https://www.goodreads.com/book/show/61881153-the-newspaper-designer-s-handbook
https://www.goodreads.com/book/show/13611575
https://jvns.ca/blog/good-questions/
https://www.researchgate.net/publication/283938800_Information_Density_and_Linguistic_Encoding_IDeaL
https://stackoverflow.blog/2022/04/06/use-git-tactically/
https://wix-ux.com/when-life-gives-you-lemons-write-better-error-messages-46c5223e1a2f
https://github.blog/2022-06-30-write-better-commits-build-better-projects/
https://bespoyasov.ru/blog/copy-paste/
https://adr.github.io/
https://github.com/mtdvio/every-programmer-should-know#practices
https://www.typescriptlang.org/docs/handbook/jsdoc-supported-types.html

KHuru
e “The Art of Readable Code” by Dustin Boswell, Trevor Foucher,
https://www.goodreads.com/book/show/8677004-the-art-of-readable-code
¢ “Beyond Legacy Code” by David Scott Bernstein, https://www.goodreads.com/book/show/26088456-

beyond-legacy-code
¢ “Code That Fits in Your Head" by Mark Seemann, https://www.goodreads.com/book/show/57345272-

code-that-fits-in-your-head
“Refactoring” by Martin Fowler, Kent Beck,

https://www.goodreads.com/book/show/44936.Refactoring

“Unit Testing: Principles, Practices, and Patterns” by Vladimir Khorikov,

https://www.goodreads.com/book/show/48927138-unit-testing

¢ “Working Effectively with Legacy Code” by Michael C. Feathers,
https://www.goodreads.com/book/show/44919.Working_Effectively with Legacy Code

“Write Better Commits, Build Better Projects” by Victoria Dye, https://github.blog/2022-06-30-write-

better-commits-build-better-projects/

¢ “Your Code As a Crime Scene” by Adam Tornhill, https://www.goodreads.com/book/show/23627482-

your-code-as-a-crime-scene

Bupeo

“All the Little Things” by Sandi Metz, https://youtu.be/8bZh5LMaSmE

¢ “Evolutionary Software Architectures” by Neal Ford, https://youtu.be/Cg|SFhwbl3s

¢ “No Estimates” by Allen Holub, https://youtu.be/QVBINCTu9Ms
¢ “Preventing the Collapse of Civilization” by Jonathan Blow, https://youtu.be/pW-SOdj4Kkk

¢ “Where Does Bad Code Come From?” https://youtu.be/7YpFGkG-ulw

o «PeakTOPUHI: MPUUMHBI, Liean, TEXHUKW 1 npoLecc» Tumyp LLiemceavHoB,

https://youtu.be/z73wmpdweQ4

¢ «AHTUNATTEpPHbI 06LLMe A5 Bcex Mapaanrm» Tumyp LLiemcegunHos, https://youtu.be/NMUsUiFokrd

Cratbu

¢ “The Boy Scout Rule” by Robert C. Martin, https://97-things-every-x-should-know.gitbooks.io/97-

things-every-programmer-should-know/content/en/thing_08/

“Strangler Fig Application” by Martin Fowler
https://martinfowler.com/bliki/StranglerFigApplication.html
e “Opportunistic Refactoring” by Martin Fowler

¢ “When to Refactor” by Mark Seemann, https://blog.ploeh.dk/2022/09/19/when-to-refactor/

NHCTpyMeHTbI

e Every Programmer Should Know, Engineering Philosophy, https://github.com/mtdvio/every-

programmer-should-know#engineering-philosophy

e Every Programmer Should Know, Practices, https://github.com/mtdvio/every-programmer-should-

knowi#practices
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https://www.goodreads.com/book/show/48927138-unit-testing
https://www.goodreads.com/book/show/44919.Working_Effectively_with_Legacy_Code
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https://youtu.be/QVBlnCTu9Ms
https://youtu.be/pW-SOdj4Kkk
https://youtu.be/7YpFGkG-u1w
https://youtu.be/z73wmpdweQ4
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https://97-things-every-x-should-know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_08/
https://martinfowler.com/bliki/StranglerFigApplication.html
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