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PE®EPAT
[MosicHIOBa/IbHA 3amucKa 10 JAMIUIOMHOT poOoTH «TexXHOJoris CydacHHX
OIHOCTOpiIHKOBUX BeO-momatkiB Single Page Application» Buknagena nHa 71

cTopiHkax, Mictuth 20 pucyHkiB, 1 Tabmmirto, 6 mTepaTypHUX HKEPEd.

O6'eckm  Odocnidncenns: ONHOCTOpiHKOBI  BeO-momatku  Single  Page

Application.

Mema pobéomu:. CTBOPUTU CyYaCHUW OJIHOCTOPIHKOBUM BeO-I0MATOK st
e(eKTUBHOTO BUKOPUCTaHHS B cepi Oi3Hecy 3a gomoMororo JavaScript ¢pperiMmBopky

Angular 10.

Ilpeomem oOocnioxcenna:  CTBOPEHHsS Ta aHalli3 OJHOCTOPIHKOBHX BeO-

JOJIATKIB 3a JormomMororo JavaScript ¢ppeiimBopka Angular 10.

Knruosi cnosa: SINGLE PAGE APPLICATION, OJJHOCTOPIHKOBUI
BEB-IOJJATOK, ®PEMMBOPK ANGULAR 10, CYVYACHI TEXHOJIOIT]
CTBOPEHHS CAUTIB.
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HEPEJIIK YMOBHUX ITO3HAYEHb, CKOPOYEHDb, TEPMIHIB

HTML — HyperText Markup Language
CSS — Cascading Style Sheets

SPA — Single Page Application

AJAX — Asynchronous Javascript and XML
API — Application Programming Interface
URL — Uniform Resource Locator

JS — JavaScript

CLI — Command Line Interface

Ul — User Interface

UX — User Experience

JSON - JavaScript Object Notation

HTTP — HyperText Transfer Protocol
NPM — Node Package Manager

CLI — Angular Command Line Interface
AOT — Ahead Of Time



BCTYII

B cyuacHoMy CBiTI BeO-TE€XHOJIOT1i pO3BUBAIOTHCS 3 HEMMOBIPHOIO MIBUAKICTIO. 3
KO)KHHUM JIHEM KUJIbKICTh HOBHMX CaWTIB 30LIbITyEThCA. Ha chorogHi iHTepHeT-pecypc €
yHIBEpCaJIbHUM 3aCO00M JJIsl pEKJIaMU, MPOCYBAHHS KOMITaHi1, € HAOYHUM TTOKA3HHUKOM
3IaTHOCTI BUKOPUCTOBYBATH 1HHOBAI[IMHI TEXHOJOTII JJIs MJABUIIEHHS SKOCTI PoOOTH
Ta € YHIBEpPCATbHUM 3aCc000M TSl pO3pOOJICHHS OTHOCTOPIHKOBUX BEO-T0TATKIB.

JlocTynHicTh BeO-CaiTiB 1 mIaTGOPMOHE3ANEKHICTh POOIIATH iX TyKe HIKAaBUMHU
JUtst po3poOHUKIB. ChOro/IHI, PO3BUTOK BEO-TEXHOJIOTIN /103BOJIsiE OynyBaTU HE JUIIE
Be0-CaliTH y 3BUYAITHOMY CEHC1 IIbOTO CJIOBA, KOJIU BEO-CANT CKIAAAEThCA 31 CTOPIHOK,
a TaKOXX IHTEPAKTUBHI CalTH — BEO-CEpBICHU, SKI MOKHA Ha3BaTU IOBHOLIIHHUMU
nonatkamu. Po3poOHMKN BeO-calTiB Bce OUIbIIE 1 OUIBIIE CTBOPIOIOTH OHJIAMH Bepcil
MOMYJISIPHUX JOJATKIB, OCKIIBKH BEO-CEPBICH CTAaHOBJATh 3HAYHY KOHKYPEHIIIO
HAaTUBHHM JIOJATKaM.

OnnocropinkoBuii BeO-momarok SPA (Single Page Application) — e BeG-caiiT
abo BeO-momatok, skuil BukopuctoBye eauuuii HTML nokymeHt, sik 00OJOHKY st
BCIX BEO-CTOPIHOK # OpraHi3oBy€ B3a€EMOJIII0 3 KOPUCTYBAYEM uepe3 IAUHAMIYHO
3apantaxyBani HTML, CSS, JavaScript, 3a3Buuaii 3a momomororo AJAX. Imes SPA
BUHUKJIA Ie Koy, 3 sBuiauchk AJAX Ta JavaScript i 3 Toro wacy BeO-caliTH mHoYailn
po3po0sATH OUTBII JUHAMIYHUMHM Ta I1HTEPAKTUBHUMH, OyAydd BXKE HE TUIBKH
CTaTUYHUMH CTOpIHKaMU. MalyTh KOXHOMY pPO3pOOHHMKY BeO-CalTIB paHO YH MI3HO
criajana JyMmKa 1oJ1o0 i1ei BeO-m1o01aTka, Skuil 0y1e 3aBaHTaKyBaTHUCh JIMIIIE OJIUH pa3, a
BCSL B3a€MOJIisl KOpUCTyBaya Oyjae BiOyBaTHCh 3a paXyHOK aCHMHXPOHHHUX 3allUTIB Ta
ckpunTiB. [Ipote obcsar poboTH, kUil MOTPiIOHO BUKOHATH HE BapTHM LbOTO, aJiKe AJIs
CTBOpPEHHsI BeO-caiiTy 3a koHrenilieto SPA nmorpiOHo moknactu 3Ha4HUX 3ycuib. 11[06
MOJIETIITUTH PO3pOOKY 3a KOHIeniiero SPA Moke TOTOMOTITH BUKOPUCTAHHS Cy4acHUX
TEXHOJIOT1i, 010:110TeK, GPEHMBOPKIB Ta IHCTPYMEHTIB, 110 Oy AJIS LILOTO PO3pOOJIEHI
OCTaHHIM YacoM. 3aBIJKd IIUM TEXHOJOTIsM, MOXKHa OyayBaTH e(EeKTUBHI
OJIHOCTOPIHKOBI Be0-70/IaTKH, BUTpAvyarOYd Ha 1€ 4Yac, MaiKe CeKBIBAJIGHTHHUM, KU

HEOOX1THUI Ha PO3POOKY TPATUIIIMHOTO HATUBHOTO JI0JIaTKa.



Metoro gaHOi poOOTH € CTBOPEHHS OJHOCTOPIHKOBOTO BeO-I0/aTKa 3
BUKOpUCcTaHHAM JavaScript ta ¢pperimBopka Angular 10, 30ip TeopeTHYHUX BiIOMOCTEH
PO KOHIICTI[II0 OJHOCTOPIHKOBOTO BEO-0JaTKy Ta THUIIOBI OCOOJHUBOCTI HOro
apXiTEeKTypH, OTJIsA HaABHUX MOMYJSPHUX Ta Bimomux SPA noaaTkiB, TEXHOJOTIH, 110
Oynu BUKOPHCTaHI MpU iX po3poOIll, OIISI 1HCTPYMEHTIB Ta (PEHMBOpPKIB, IO
BUKOPHUCTOBYIOTBCS IIPH IX PO3POOIII.

AKTyanbpHICTh TEMH HaOMpae 000POTH 3 KOKHUM JHEM. [lomynspHICTh po3poOKu
SPA nHaOupaioTh, BHKOPUCTOBYIOYM HaWyactime Javascript. Tyr Hema domy
JUBYBaTUCA, yepe3 Te, o SPA IeMOHCTpye BHUCOKY MPOAYKTHUBHICTH Ta IIBHJIKICTh
pO3pOOKH, a TakOXX BIAMIHHO MpaIlO€ Ha BCIX NPUCTPOsAX. BuibIIicTh po3pOOHUKIB
BBaXXalOTh mnonyjisipHuMu came SPA mnporpamu. Anamizyroun BeO TexHosorii 2020
POKy, MOXHa 3poOUTH BUCHOBOK, 1O B 2021 pori, kiabkicth SPA Tuibku Oyne
30UTBITYBAaTUCh, OCKLJIBKH OUIBIIICTh KOPUCTYBAYiB BCE AKTHBHIIIE BUKOPHUCTOBYIOThH

TaJoKCTH.



PO3JLT 1
KOHUIENLIISI OTHOCTOPIHKOBOI'O BEB-JIOJIATKY

1.1 Orasx KoHnenmmii

CrtBopenns SPA BeG-momaTkiB — 1€ OJUH 13 HAMOLIBII 3pOCTAIOUUX TPEHIIB Y
chepi po3poOKH MPOrpaMHUX MPOAYKTIB. JlaHUi MiaAXia 10 TPOCKTYBaHHS BEO-TIPOCKTIB
Jla€ MOMJTABICTH 3aITyCKaTH CKJIQ/IHI TPOTPaMHi IHCTPYMEHTH, IO CKIIATAIOTHCS BChOTO
3 onniei HTML cropinku, Ha Oyb-SKUX MPUCTPOSX, 1€ € BCTAHOBICHUI BeO-Opaysep.
CTBOpEeHHSI OJTHOCTOPIHKOBUX BeO-J0JIaTKIB JO3BOJIAE peajizyBaTH IudpoBe Oi3HEC-
pILIEHHS Y BUTJISA/II MIBUIKOTO 1 CTaOUTIBHOTO BEO-CcepBicCy, iHTEep(dEiCc AKOoTro Haraaye He
3BUYANHUI BeO-CalT, a CIPaBKHIO MPUKIIAIHY [IpOrpamy.

OpnnoctopinkoBi SPA BeO-710/1aTKu — 1€ OKpEeMHUI BHUIAJIO0K BeO-I0IATKIB, SIK1
MOBCIOJIHO TPHUXOJAATh Ha 3MIHY KJIACMYHUM BeO-caiiTam uM JeHAiHram. OCHOBHOIO
BIJIMIHHICTIO Be0-/J10JIaTKIB BiJl TPQAUIIIMHUX CAWTIB MOJSATa€ B TOMY, IIO KOPHUCTyBau
OJIep)Ky€e HE CTaTU4YHY IH(QOpMAli0 Yy BUIIIAAL rpadikiB ado TaOIUIp YU TEKCTYy, a
JUHAMIYHO 3T€HEepOBaH1 CTpyKTypoBaHi naHi. L{i guHamMigyHO 3reHepoBaH1 JaHi MOXKYTh
ABJISITH COOOI0 Bce Ty camy Tpadiky, TEKCT 4u TaOJuIl, IO OTPUMAHO IMPHU
IHTepaKTUBHIN B3a€MO/II1 KJIIEHTA Ta cepBepa, Je 30epiraeThes BeO-10/1aTOK.

Ha BigMiHYy BiJ TpagullifHOro calTty, BeO-momaTok — me He Habip HTML
JIOKYMEHTIB, a LUIMNA MPOrpaMHUN KOMIUIEKC, KWW 3aBaHTaXXYETbCS Ha KIIEHTCHKUI
MPUCTPIN micis nonepeaHix o0uncienb. PoOuThed 11e Ha mifcTaBl iHPopMalli Ta JaHUX
KOpHCTYBaua, sika 30epiraeTbcs B 0asi maHux BeO-momaTky. Lli oOuncieHHs 3a3Buyai
IPOBOJSATHCSA HAa CTOPOHI KIIIEHTA Ta CepBepa.

Cytb SPA apxiTeKkTypH MOJSATaE B TOMY, 10 KOPUCTYBAIBHUIIBKI €IEMEHTH, SIKI
MOTPiOHI I pOOOTH MPOTPAMHOTO 3a0€3MEeUCHHS 3HAXOISIThCS HA OJHINA BEO-CTOPIHIT.
Bci eneMeHTH KOpUCTYBaJIbHULIBKOTO THTEP(ENCY 3aBaHTAXYIOThCS MIPH 1HIIIaI3a1lli, a

y TIpH B3a€MOJI11 KOPUCTYBaya 3 KOPUCTYBAIBHHUIIBKUM 1HTEP(HEHCOM, 3aBaHTAKYIOThCS
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nomaTtkoBl  ckpuntéd (Momymi). byne-ska mpu3HaueHa  aKTUBHICTH IS
KopucTyBaua (GIKCYeTbCS ISl 3pydHOCTI B HaBiramii. Ile mo3Bosisie ckomitoBaTH
MOCUJIaHHS Ta BIAKPUTU BEO-10JJaTOK HAa TOMY K €Talll B3a€MOJIii B 1HIIIOMY MPHUCTPOI,
Opay3epi ab0 BKIJIAIII.

SPA mningxig naae MOXIMBICTH O€3MEYHO Ta IIBHUIKO 3allyCKaTH HaWCKIIaIHIIII
MporpaMHi KOMIUIEKCH Ha OyAb-SKUX TaJKeTaX — BiJl cMapT(OHIB 1 IMJIAHIIETIB 0
MEPCOHANIBHUX KOMIT IOTEPiB, HOYTOYKIB, @ HAWrOJIOBHIIIE HE MPHUB’SI3yIOUYHUCH 0
MEBHOI OMepaliiHoi CUCTEMH. 3a JOMOMOTrOI0 I[LOTO MiAX0Ay OOYMCICHHS Ta 3HAYHA
JacTHHA arapaTHOTO HaBaHTAXEHHS CITaJla€ Ha CepBep, B TOM Yac SK Ha MPHUCTPOT JUIIIC
KOMIIOHEHTH ¥ MOJyJ, SKI BIANOBIAAIOTH 3a MOOYAOBY KOPHUCTYBaJbHUIILOTO

iHTEepdeicy.

1.2 Tpaauuiiini i oqHOCTOPiHKOBI Be0-101aTKH
Ha cporomni icHyHOTH JBa CIOCOOM CTBOpEHHs BeO-cailTiB. Ilepmuii crocio
MOJIATAE y CTBOPEHHI TPAJUIINAHOTO BeO-70/aTKa, MEePEeBakKHA YACTHUHA JIOTIKH SIKOTO
Oyne BUKOHYyBaTMCh Ha BeO-cepBepi. [Hmmii cmoci® momnsirae y  CTBOPEHHI
OJIHOCTOPIHKOBOTO BeO-70/1aTKa, JOTriKa KOPUCTYBAJIBHHUIIBKOTO 1HTEpQENCy, SKOro
BUKOHYETKCSI TIEPEBAXKHO B BeO-Opay3epi, a B3aeMO/IiS 3 BEO-CEpBEPOM BUKOHYETHCS 32
nornoMoror BeO-APl. Takox icHye 1 TIOpUAHMNA MIIX1A, PU SKOMY B HAWIIPOCTILIOMY
BUIAJKYy B paMKaxX BEJIHMKOTO TPAJULIMHOIO BEeO-T0JATKy PO3MIILYIOTECA OJHE abo
KUIbKa MOBHO(YHKITIOHAIbHUX OJIHOCTOPIHKOBUX BeO-70/IaTKIB, sKi MOOyJI0BaHI 3a
KoHIIemniero SPA miaxomy.
Tpanuiiitai Be6-10AaTKH HEOOX1JHO BUKOPUCTOBYBATH B HACTYITHUX BUTIAIKAX !
1. Be06-momaTok MOBMHEH MpalfoBaTy B Opaysepax 6e3 miaTpumMku JavaScript.
2. Ha cropoHi kjieHTa 10 BeO-caiiTa 3aCTOCOBYIOTbCS MiHIMalbHI BHMOTH,
HaIPUKJIIA]], BAKOPUCTOBYIOTHCS TUIBKU (DYHKIIIT YATAHHS.
3. Komanpa po3poOHUKIB Majio 3HaiioMa 3 MpUHIUIIAMH PO3poOKM Ha JavaScript
abo TypeScript.
OnHocTtopinkoBui BeO-101aTOK SPA HE0OX1HO BUKOPUCTOBYBAaTH B HACTYITHUX

BUITaAKaxX:
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1. V BebO-momaTtky HeOOXiAHHM MOBHO(YHKLIOHAIBHUNA KOPUCTYBAIBbHUIIBKUNA
iHTepdeiic.

2. Y Be0O-10/aTKy TOBHMHEH HajaBaThcs BeO-AP| nmig iHImMX BHYTpIilmIHIX abo
3araJqbHOJOCTYIHUX KJIIEHTIB.

3. Komanna po3poOHUKIB MOBMHHA OyTH 3HailoMa 3 MPUHIUIIAMH PO3POOKH Ha
JavaScript a6o TypeScript.

Jns  edexktuBHOI poOOTH 3 OJHOCTOPIHKOBUMH BeO-IOAATKAMH IMOTPIOHO

HabaraTo OLIBIIMK JOCBIJ B MOOYIOBI apXiTEKTypH Ta 3a0e3neueHHi Oe3neku. Bapro
3a3HAYUTH, 10 B OJJHOCTOPIHKOBOMY BeO-I0JaTKy MOKE YCKIAQAHUTHUCh HAJAIITYBaHHS

IPOLIECIB pO3TOPTAHHS.

1.3 Kosiu cJ1ig BUOMpPATH OTHOCTOPiHKOBI BeO-101aTKH

Y o0ooamky neooxionuii noeHO@YHKUIOHAIbHUI  KOPUCHYBATbHUUbKUIL
inmepdeiic.

Ha cphoroani ogHOCTOPIHKOBI BeO-IOJATKA BMIIOTh MIATPUMYBATH (GYHKIT Ha
CTOPOHI KJII€EHTA, SIKI HE BUMararoTh Mepe3aBaHTaKEHHS CTOPIHKH IIiJl Yac HaBirarii J10
PI3HMX PO3JAUIIB MPOrpaMd YW BUKOHAHHS Oyab-sKuX 1. OJHOCTOPIHKOBI BeO-
JOJIaTKH MIATPUMYIOTh YaCTKOB1 OHOBJICHHSI BEO-CTOPIHKH, 3a0€3neuytoun 30epekeHHsI
3anmoBHEHUX (GopM uYM  JAOKyMeHTIB. OJHOCTOPIHKOBI  BeO-JAOJATKH  HIBUJIIIEC
3aBaHTAXYIOThCS, 3A1MCHIOIOUM BUOIPKY AaHMX Yy (oHOBOMY pexumi. [IIBUAKICTB
pearyBaHHs Ha Jiii KOPUCTyBaya 3pOCTa€, OCKUIbKU MMOBHE NIEPE3aBAHTAKEHHSI CTOPIHKHU
BUKOHYETBHCS PiaKo. OTHOCTOPIHKOBI BeO-IOAATKM MOXYTh OyTHM HaJalITOBAaHI Jis
poOOTH HaBITH MPHU BIJICYTHOCTI MIAKIIOYECHHS JO IHTEPHET-MEPEXKi, IO TO3BOJIHTH
OHOBUTH Tpadiunuii iHTEpPeiic Ha CTOPOHI KIIIEHTA 1 3TOJIOM CHHXPOHI3yBaTH HOTO 3
CepBEpOM TMpH BIAHOBJICHHI Ta MIAKIOYEHHI. SIKIIO € HEeoOXIJHICTh peai3yBaTh
po3mmpeni (QyHKIT KpiM crapgaptHux wmoxiauBocteii HTML ¢opm, TO Bapto
MOJAYMAaTH HaJl 3aCTOCYBaHHSIM OJHOCTOPIHKOBHMX BEO-101aTKiB.

OnHOCTOPIHKOBI BEO-I0AATKH PEani3oBYIOTh MOBHOQYHKI[IOHAJIbHY IMOBEIIHKY
Ha CTOPOHI KJIIEHTA, B TOMY YMCIII MO>KJIMBOCTI NIEPETATYBAHHS 1 BCTABKH, 1110 Habarato

MPOCTIIIE B TMOPIBHSAHHI 3 TPaaullIiHUMHU BeO-goaaTkamMu. B 0gHOCTOpIHKOBHX BeO-
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J0JaTKaxX JOBOJI 4aCcTO Peai3oBYIOTHCS MOXKIIMBOCTI, SIK1 B)Ke BOYJJOBaHI B TpaaULIiiHI
BeO-momaTku. Hampukiaa, koiaum € HeoOXIJHICTh BiJoOpakaTh B aJpEeCcHOMY PSIAKY
URL-anpecy, mo BiAmoBijgae 3a MeBHY Ai0. 3a JOMOMOTOI IIBOTO KOPUCTYBad MOXKE
nonaBatu Taky URL-aapecy B 3akmaaku mis Toro, mo0 Hamgaiai MaTH MOXKIUBICTH
noBepHEeHHs 10 Hhoro. KHomku nis Hapiramii "Haszan" Ta "Brnepen" Takok NMOBHHHI
Oytn peamizoBaHi, 100 MaTH MOXJHUBICTP BHUKOPHUCTOBYBaTH Opay3ep 3
nependauyBaHUMU pe3yIbTaTaMU.

Y 6eo-000amky noeunen naoasamucsa eeo-API ona inwux enympimnix aoo
3A2a1bHOO0OCMYNHUX KI€CHMIE.

AKTHBHE BUKOpUCTaHHS BeO-AP| /15t 3a1UTIB 1 OHOBJICHHS IaHMX TI1]] 4ac poOOTH
KOpPHUCTYyBaya 3 BeO-0/1aTKOM JO3BOJISIIOTH OJTHOCTOPIHKOBI BEO-10AAaTKU. Y pa3i, KOJIH
MIATPUMY€ETbCA BHUKOpUCTaHHA BeO-AP| 1HIIMMHM KII€HTaMH, MOJIMBO KpalluM
piteHHsIM Oyzie Kpare CTBOPUTH pealli3allii0 OJTHOCTOPIHKOBOrO BeO-I0JATKY, SKHUI
BUKOpHCTAaE 111 Be0-AP| 3aMicTh BIITBOPEHHS JIOTIKK HA CTOPOHI CEpBEpA.

Komanoa po3poonukie nosunna oOymu 3Haioma 3 NPUHUUNAMU PO3POOKU HA
JavaScript abo TypeScript.

3HaHHA 3 OPUHIUMIIAMHA TTporpaMyBaHHs Ta 010Ji0TeKaMU Ha CTOPOHI KIII€HTA 13
3actocyBaHHsaM JavaScript um  TypeScript  3HamoOmsATbCA  JJIT  CTBOPCHHS
OJIHOCTOPIHKOBUX BeO-moaaTkiB. Komanai po3poOHMKIB HEOOXIIHO MaTu JOCBIJ
HAIKMCaHHS CYYaCHUX JOJATKIB Ha MOBI HporpamyBaHHs JavaScript 3a g0moMororo

mwatopMH OJHOCTOPIHKOBUX BeO-A0aaTKIB, TakuX sk React, Vuels, Angular.

1.4 KoJau ciaig BuOMpaTu TpaauuiiHi Be0-101aTKH

Beo-000amox nosunen npauytosamu 6 opaysepax 6e3 niompumku JavaScript.

Beb6-nonatku, siki HeoOXigHO 1100 TpamoBaad B Opay3epax 3 IOBHOKO
BIZICYTHICTIO MiATpUMKH JavaScript abo 3 0OMeXeHOI0 MiATPUMKOIO, CITiJi CTBOPIOBATH
13 3aCTOCYBaHHSIM POOOYMX MPOLECIB TpaauliiiHUX BeO-moAaTKiB. AOO, K MIHIMYM,
CI peanizyBaTh MOXJIMBICTh TEPEMUKAHHS Ha TaKy IMOBEIIHKY. JSIKIIo HeMma
MOJKJIMBOCTI peamizarii JavaScript Ha CTOpOHI Kii€HTa, TO BHOMpATH MOJICIb

OJIHOCTOPIHKOBOTO BE0-/101aTKy HE PEKOMEHIYETHCS.
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Ha cmoponi knicnma 00 eed-caitmy 3acmoco8yiomvCa MIHIMAAbHI 6UMO2U,
HANPUKIao, BUKOPUCMOBYIOMbCA MITbKU YYHKYIT YUMAHHA.

IcHye mneBHa dYacTMHAa KOPHCTyBadiB OaraTboX BeO-I0AATKIB, SKI MOXYTh
MpaloBaTH TUIBKH 3a J0MOMOroro (yHKIIA yuTaHHSI. BeO-monmaTku, skl mpu3HaudeH1
TUIBKK JUISl YWTaHHS, 3a3BUYaili HaOarato MpOCTIII HIX B SKUX Peali3yeThCs
yhOpaBiiHHSA cTaHoM. Hampukmnan, ansg peanmizamii MOUIYKOBOI CHCTEMH  IIIJIKOM
JIOCTaTHHO CTBOPUTH OJIHY TOUYKY BXOJY 3 TEKCTOBHUM IIOJIEM Ta 1HIIY CTOPIHKY IS
BIITBOPEHHSI pe3yJbTaTiB TNolIyKy. ko mnepeadayeHo, MO0 3alUTH  MOXYTh
BUKOHYBAaTH aHOHIMHI KOPUCTYBayi, y 3B'A3Ky 3 UMM Ha CTOPOHI KJIIEHTA MPAKTUYHO HE
OTPiOHO peasi3oByBaTH JIOTIKY. CX0KUM YMHOM IyOJIIYHI TOJATKH OJIOT1B Yd CUCTEMU
YIOPaBIiHHSA KOHTEHTOM MPaKTUYHO HE MaloTh (PYHKIIH, IO peani3yloTbCsd Ha CTOPOHI
KIIIEHTa Ta MPalIOI0Th IMEPEBaAKHO 3 KOHTeHTOM. Came Taki BeO-J0JAaTKH JIETKO
CTBOpIOBATH B (hopMaTi TPATUIIHHUX CEPBEPHUX BEO-I0JATKIB, SIKI BUKOHYIOTH JIOTIKY
Ha BeO-cepBepl i1 meperBoproroTb HTML kox mns BimoOpakeHHs B Opaysepi. Ha
ChOT'OJIHI icHY€E 0e3liu GppeiMBOPKIB Ta 610J110TEK, 3a JOMOMOTOI SKHUX MOYKHA JIETKO
peanizyBaTd BIIACHUN OJOT YW CaWT-BI3UTKY. TakoX BapTO 3ayBaXKUTH, IO KOXHA
yHiIKaJIbHa cTOpiHKa caiiTy Mae BnacHy URL-aapecy, sika iHaeKkcyeThCsl 32 JOMOMOTOO
MOIIYKOBUX cHCTeM. Taka moBejiHKa HE BUMAarae J0JIlaBaHHs B BEO-I0/IaTOK OKPEMOi
JIOT1KH, OCKUIBKH Peali3y€eThCs 3a 3aMOBUYBAHHSIM.

Komanoa po3poonuxie ne 3uaitoma 3 npunuyunamu po3pooxu na JavaScript
aoo TypeScript.

VY pasi, Koau KOMaHJa pO3pOOHUKIB Majo 3HailomMa 3 MporpamMyBaHHSM Ha
JavaScript uu TypeScript, mpore Mae IOCBig PO3pOoOKH CEPBEPHHMX BeO-IOHATKIB, TO
CTBOPEHHSI TPAIUIIMHUX BEO-I0JaTKIB MIBUIIE 3a BCE 3aiiMe HAbOarato MEHIE Jacy 1
Oyne wHabarato edexkTuBHime. SKIO HeMa MaTh Il HABYUTHUCH CTBOPIOBATH
OJIHOCTOPIHKOBI Be0O-0MaTKU a00 peai3yBaTH HaJaHI HUMHU MOMJIMBOCTI B3a€EMOJII 3
KOpPUCTyBaueM, OUIbII MPOAYKTUBHUM BHOOpPOM Ui KOMaHJ, 3HaHOMHUX 3

TPaAUIIITHUMU BeO-10aTKaMU, CTAHYTh CaMe BOHH.
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1.5 Kouu ca1ix BUOMPATH HATUBHUM 101aTOK

OaHOCTOPIHKOBI BEO-I0JaTKM HaMararoThCsl OYTH MOJMIOHMMH JO HAaTUBHUX
nonatkiB. Ilpu cTBOpeHHI TporpaMu, MPOEKT-MEHEIKEPU YU PO3POOHHKH MOXKYTh
3a1aTi co01 nuTaHHsA: «HoMy HE CTBOPUTH HATUBHUU JOJATOK, SKUH 3MOXKE 3aMIHUTHU
OJTHOCTOPIHKOBUW UM TPaJAMIIIHHUNA BeO-104aTOK?». Pid y TOMy, 1110 HaTHBHI J0JAaTKH
TaKOX MAarOTh CBOi HENONIKH, SK 1 OJHOCTOPIHKOBI UM TpaJuIliiiHI BEO-IOMATKH.
OpHOCTOpPIHKOBUH BeO-0JaTOK HAMaraeThCs MEPEHHATH BCEe HAWKpaIe BiJl HATUBHOTO
T0JaTKy Ta BeO-caiiTy. IIpoTe iCHYIOTh BHMIAIKH, KOJIM BHKOPUCTAHHS 3BUYANHOTO

HAaTUBHOTO JOJATKY Oy/ie BUT1AHIIINM Ta O1III HEOOXITHUM.

[lepeBarn HaTUBHUX TOAATKIB:

HezanexxHicTb BiJ IHTEPHET 3’ € THAHHSI.

[TpoayKTUBHICTH HATUBHOTO KOJY.

BisbHICTH Y BUOOPY MOB IPOrpaMyBaHHS Ta 1HTEP(]EHCiB.

BI/IKOpI/ICTaHHSI HATUBHUX MOXKJIMBOCTEM HHaT(i)OpMI/I.

o k~ wDd e

Hoctym 10 Oynb-aKoro o01aHaHHS TPUCTPOIO.

[lepeBaru 0JJHOCTOPIHKOBUX BEO-10/1aTKIB:

MOXITUBICTH BIJIAJIEHUX PO3PAXYHKIB.

BincyTHICTh HEOOX1THOCTI BCTAHOBJICHHS POIPAMHOI0 3a0€31E€YEeHHS.

He 3aiimMae Miciie Ha )KOpPCTKOMY JIUCKY.

> W o

bararomiaropMHICTb.

1.6 TaGanust npUiHATTS pillleHb
Y Tabnuiii TpUAHSTTS pIlIeHb TMPEACTaBICHI OCHOBHI (aKTOpH, SKI CIiJ
BpaxoOBYBaTH NpH BHUOOpPI MDK TpagullliHUM BeO-CaliTOM, OJHOCTOPIHKOBUM BEO-

JO0JAaTKOM Ta HaTUBHUM JOAAaTKOM.
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Tabmuis npudHATTS pillIcHb

Tab6m.1.1.

dakTop Tpanumiiinuii Be6- | OTHOCTOPIHKOBUM HatuBuuit
caiT Be0-710/1aTOK JI0J1aTOK
3HalloMCTBO KOMaH/H 3 MiHiMaJTbHO OO6oB'sa3K0BE He 060B’s13k0Be
JavaScript abo
TypeScript
[TinTpumMka Opay3epiB [TinTpumyeThes He miarpumyetbest | He motpiOue
0e3 CKpPUITIB
MinimainbHi BUMoru Ao | JloOpe miaxoauThb Hanmipue MiHimanbHO
JoJaTKa Ha CTOPOHI
KJIIEHTa
Cxkiagaui O0MexeHo JloOpe miaxoauThb Jlobpe
MOBHO(DYHKITIOHAJTEHUM MIXOIUTH
KOPUCTYBAIbHUIIBKUN
iHTepdeiic
BcranoBnenus He notpi6Ho He notpi6Ho [ToTpi6HO
[aTEpHeT 3’€HAaHHSA [ToTpibHO [ToTpiObHO He 000B’s13k0Be
HaBanTaxxeHHs Ha Cepenne Benunke Cepenne
CTOPOHY KJII€EHTA
Hoctyn no obnamaHaHHS He mac He mace €
KITI€EHTA Ta MOKJIMBOCTEH
maThopmu
bararonnargopMHicTh € € He mae
['ayukicTsh y BUOOpY Ob6mexeHa Ob6mexeHa He obmexena
MOBH ¥ THCTPYMEHTIB
pO3poOKHU
1.7 locaigxeHHs iCHYIOUHMX BeO-101aTKIiB
Google — e OaraToHallioHaJlbHA KOMIIAHISA, $Ka HapWJacTilie BigoMa SK

nonrykoBa cucreMa. Kommnanis Oyna 3acHoBana B 1996 porii Cepriem bpinom Ta Jlappi
[lefimxem, siki HAa ToMl wac Oynu cryaeHTamu CTeH(OPACHKOrO YHIBEPCUTETY B
Kanidopnii. He3Baxkatoun Ha Te, 1110 KOMIIaHis Ha3Baja ceOe Takor X HA3BOIO SIK 1 1i
MOIIIYKOBA CUCTEMA, MepeBakHa OUIBIIICTh JOXOIY MPUXOIUTH CaMe BiJl peKJiaMu Yepes
1€, BOHA pO3rajxy’keHa Ha HU3KYy 00JlacTel, TaKUX SIK XMapHI OOYMCIIEHHs, IPOTrpaMHe

Ta amaparHe 3a0e3MmeYeHHs.
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3 mowarky 3acHyBaHHS Google cTBOpMB BeNMKYy KUTBKICTH Pi3HOMAaHITHOT
NPOAYKIIii, s’Ika HE 30BCiM TMOB’si3aHa 3 TOJOBHUM MPOJYKTOM KOMIIaHii — MOIIYKOBOIO
cuctemoro. Croroani (Google BHpPOOJIE COTHI MPOAYKTIB, SKUMHU KOPUCTYIOTHCA
MIJIBSIPJIM JIFOJIEH 110 BChOMY CBIiTY, mounHatouu Bif YouTube ta Android, 3akinuyrouun
Gmail 1, 3BuyaitHo, Google Search. IlepeBaxHa OUTBLIICTH MPOAYKIIT MPOrPAMHOIO

3a0e3neyeHHs 3po0IieH1, IK OTHOCTOPIHKOBI BE€O-10/IaTKH.

A 31] = ¢
- ¢ G (=) B
(= [ ~ B 4 g
o . 9 3
o C n Y © 0
= o ° v >
[ L | 4 [ o
v o Q o \4
& G G G o i
2 G B B =
O “ ©® ) \ ol
@ © =

Puc. 1.1. Cepsicu Google

1.7.1 Onnaiin cepicu Google

Gmail — e 6e3KomTOBHUI CepBic eNEKTPOHHOI OIITH, Ky Hagae Google. Gmail
O6arato B 4OMy CXOXXUH Ha OyAb-iKy 1HIIY MOIITOBY ciyxOy. KopuctyBau moxe
OTPUMYBATH Ta HAJCHUJIATH €JIIEKTPOHHI JTUCTH, OJIOKYBaTH CIaM, CTBOPIOBATH aJIPECHY
KHUTY Ta BUKOHYBATH IHIII 3aBJaHHS €JIEKTPOHHOI MOIITH. AJie BiH TaKOX Mae Ie
KUIbKa YHIKQJbHUX (YHKIIM, sKI JOmMOMaramTh 3poOMTH HMOro OnHI€I0 3
HAMMOMYJSAPHIIINX Ta HAaMKpalIUX eNeKTPOHHHUX CIIY>KO €JIeKTPOHHOI MOIITH Yy CBITI.

Gmail siBisieThCst OHUM 13 Halepux BeO-I0AaTKIB CTBOPEHHX 3a KOHIemielo SPA.
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Lleit ceppic OyB nHamucanmii Ha umctomy HTML Ta JavaScript, BukopucTOBYrOUH
BHYTpimHi 010mioTexkn Google. Ctroperns Gmail Oyiio He JerkuM mpoIecoM, OCKIIbKH
Maike He ICHYBajO HISIKHX CTBOpPEHHX (PpelMBOpKiB 3a Koniemmiero SPA. Gmail

BUTJISZA€ JOBOJIi Cy4acHO, OcKinbku G0Ogle mocTiiiHO OHOBIIOE CBOT BEO-CEpBICH.

e

e ®® ¢ inil

Puc. 1.2. Cepsic Gmail

Google Maps — omur i3 HadWnomymspHimmx Google cepsiciB, sKuM
KOPHCTYIOTLCS 110 BcboMy cBiTi. Google Maps API € mysxe 3pydHUM JJIsi BAKOPUCTAHHS,
KWW 4YaCTO BUKOPUCTOBYETHCS JUIsl 1HIIUX KOMIIAHIA aiisi poboTu 3 kKaproro. lleit
OJIHOCTOPIHKOBUM B€O-01aTOK € OE3KOIITOBHUM SIK Y BUKOPUCTaHHI, K 1 OUIBIIICTh
cepsiciB Google.

Google Maps moctynHuit yepes BeO-Opays3ep abo SIK JTOAATOK JJIs MOOLTBHHX
npucTpoiB. Llel cepBic MOXKHA BUKOPUCTOBYBATH, I0OO OTPUMATH MOKPOKOBI BKa31BKH,
3HAUTH 1H(pOPMAIIi0 PO MICIIEBl KOMMaH1i Ta 6araro iHmoro. [1o cyTi 1eit cepsic sBisie
co00I0 KapTy Ta CYNMYTHUKOBI 3HIMKM TUIaHeTH 3emis. KapTu HamarTh MOKPOKOBI
BKa31BKM J0 MicIllsl mpu3HaueHHs pa3oM 13 2D ta 3D cynyTHHKOBMMHM 3HIMKamu, a
TakoX 1HGOpPMAII0 MPO TPOMAACHKHK TpaHcnopT. KapTtu Takoxk MPOMOHYIOThH

doTorpadiyHi 3HIMKH OTOUYEHHS, SIKI MOKA3yIOTh CIPABKHI BYJIULII T4 OKOJIHMIII.
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Puc. 1.3. Cepsic Google Maps

1.7.2 Onaaiin cepsicu Microsoft

Microsoft — e amepukaHcbka TEXHOJIOTIYHA KomIiaHisi. Bona Oyia 3acHoBaHa
binnom I'efitcoMm 1 Tlomom Asenom B 1975 porri, MBUAKO BUPOCIHA, MEPETBOPHUBIITUCH
Ha HaWOLIbIIYy MporpamMHy KomIaHiio y cBiTi. Ha choromni Microsoft Bce 1mie mupoko
B1JIOMa CBOIMH NPOTPAaMHUMU MPOJYKTaMH, aJleé KOMIIaHIsl TaKOX po3po0Jsie anapaTrHe
3a0e3rneueHHs Ta Hajmae psaa xmapuux nociayr. Microsoft ta Google, mae Oesmiu
OJIHOCTOPIHKOBHUX JOJIaTKIB CEpe/i CBOIX OHJIaH cepBiciB. HalmomymsipHilll 13 HUX 1€
oHJIaiiH Bepcii odicHoro makery Taki sik Microsoft Excel Online (puc. 1.4), cepsic
xmapHoro cxosuiiia Microsoft OneDrive (puc. 1.5), Microsoft Word Online (puc. 1.6),
Microsoft PowerPoint Online (puc. 1.7). Bci Buie Bka3zaHi J0OJaTKU € TiICHO MOB’si3aHi
MIDXK CO00I0 Ta JO3BOJISIIOTH BIIKPUBATH Ta pefaryBatu oQicHI JOKYMEHTHU 30€peKeHl B

xmapHomy cxosuiii Microsoft OneDrive.

Puc. 1.4. Cepsic Microsoft Excel Online
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Puc. 1.5. Cepsic Microsoft OneDrive
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B Nowck

Oaiin  [naswan  Borasea  Maker  Coonee  Peuswswposawve  Baa  Cnpsexa

Dy Flv ¥ [cobiomoe w1 o] A a4 M K M #v Av A e | IZv 2 =

22 mawmw~ b Auaosan v

Crpawaua 1ra 1 MncrocnosQ  pyecxi  Tpomaasponanme rescra: Bk — 100w

Puc. 1.6. Cepsic Microsoft Word Online
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Puc. 1.7. Cepgic Microsoft PowePoint Online




BUCHOBOK J1O PO3A171Y 1

Y 1mpoMy poznuii OyB MPOBENCHUN aHaI3 OCHOBHUX IIOJIOKEHb KOHIICTIIIT
OJTHOCTOPIHKOBOTO BeO-101aTKy. [IpoaHaiizoBaHo B 4OMy BIIMIHHICTh TPAIUIIHHAX Ta
OJTHOCTOPIHKOBUX BeO-70/1aTKIB. TakoX pO3TJSAHYTI MUTAHHS KOJW CHiJ BUOUpaTH
TpaauIiitHi BeO-caiiTH, OJTHOCTOPIHKOBI BeO-0/1aTKM Ta HATHBHI noaaTkd. Ha ocHOBI
aHaJli3y MO0 BHOOPY MIX THUIAMHU JOJATKBI CTBOPEHO TAOJUIIO MPUNHATTS PIIICHb.

[TpoananizoBaHo iCHYIO41 BeO-104aTKH Ta OHIIaiiH cepBicu Google.
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PO3JILI 2

NOCJJIIKEHHS TUITIOBUX OCOBJIMBOCTEM APXITEKTYPHU BEB-
CAUTIB

2.1 Po3noxizieHHsI poJiei
Ha cropoHi cepBepa BHUKOHyeTbCS Oulbllie pPoOOTH IOJI0 BIIOOpaKEHHS
rpadiuaoro iHTepdelicy B TpaauliiHUX BeO-caiiTax. Y pe3yiabTaTi JOBOJUTHCS
CTBOPIOBATH CKJIQJIHI BeO-CepBEpH, SIKI Y CBOIO UEPTy MOBHUHHI CIPABISITUCH 3 JOCHUTH
3HAYHUM HABaHTAXKEHHSM. B  OJHOCTOPIHKOBHX BeO-IOJaTKax BiIOOPaKEHHAM
rpadiuyHoro iHTEepdeicy 3ailMaloThCsa caMe KIIIEHTH, B PE3yJbTaTl — PO3BAHTAXKCHHS
BeO-cepBepa Ta Ha 3aJIMIIOK TUTbKK cTBOpeHHs BeO-AP| cepBicHOi yacTuHu. CTBOPEHHS
BEO-CTOPIHOK Ta iX BIATBOPEHHS B OJHOCTOPIHKOBOMY B€O-I0JAaTKy BIIOYBAa€ThCS Ha
CTOpOHI KJieHTa. JIj1s1 pOo3MIIIIEHHS] OJIHOCTOPIHKOBOTO BEO-10AaTKY 31 CTOPOHU CEPBEPY
noctatHbo BeO-APIl cepBepa cepBicy Ta cratmuHoro BeG-cepBepa. s Toro, mo6
Kpalle 3pO3yMITH SIK CTBOPIOIOTBHCS OJHOCTOPIHKOBI BEO-I0JIaTKH Ta TPAAULiNHI BeO-
caiitu OyJIO OITMCAHO BIAMOBINAIBHICTh KJIIEHTA Ta CepBEpa.
OnHocTOpiHKOBHI Be0-101aTOK
Kienr:
1. CrBopenns HTML, CSS, JS kony.
2. CTBOpeHHS JIOTiKK poOOTH rpadiuHoro iHTepdericy.
3. CTBOpeHHs MapuIpyTU3allii.
Cepsgep:
1. HanamtyBaHHSI CTATUYHOTO BEO-CEpBEPY.
2. HanamryBanus Be6-API cepsicy.

Tpaauuiiinuii Bed-caiT

KiienT (Opaysep):
1. TleBH1 He3HAUHI CKPUIITH (IUTsI CIIAlEpPiB, MariHaIlii, MEHIO, TOIIO).
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2. BinrBopenns HTML, CSS, JS xony.
Cepsgep:
1. HanamryBanus Be6-API cepsicy.
2. CtBopennst HTML, CSS, JS kony.
3. CrtBOpeHHs JOoTIKK poO0oTH rpadiuHoro iHTepdeicy.

4. CTBOpEHHS MaplIpyTH3aIii.

2.2 IndppacTpykrypa

2.2.1 KomnoHeHTH

TumoBuii OJHOCTOPIHKOBUI BeO-10aTOK 3a3BHUYall SBJISE COOOK MiHIMAJIbLHUM
HaOip iHcTpyMeHTiB, Takux sik: HTML, CSS, JS, TypeScript. Lleit HaGip iHCTpyMEHTIB
noTpedye 4YiTKOI CTpYyKTypu3allli, 1HakKiie e(peKkTHBHa po3poOKa, MacimTaOyBaHHS 1
HIATPUMKA, CTaHYTh JIOBOJI HE WIBUAKAM Ta HE JerkuMm mporiecoM. CTOpiHKH
SIBJISTFOTHCS CTPYKTYPHOIO OJMHUIICIO B TPAAUIIIHHUX BeO-caiiTax. A B OHOCTOPIHKOBUX
J0JIaTKaX CTPYKTypHU3allis peali3yeThCs PpO3AUICHHSIM YacTMHM KOAYy, a caMmMe Ha
KOMITOHEHTH.

KommoHeHT — 11¢ mpakTuyHo MexaHi3M «plug-and-play» (migkmtoun Ta rpai) mis
00'eKTiB. 3a JOTIOMOTOI0 I[LOTO MEXaHI3MYy MO>KHAa KOHCTPYIOBATH CKJIaJHI CYTHOCTI 3
PI3HOMAaHITHOIO MOBEAIHKOI. KOMIIOHEHT XapakTepHU3yeThCs K MEBHUN 00’ €KT, KUl
Ma€ pecypcu M CBOIO 0COOJIMBY MOBEIIHKY, MOX€E MICTUTH B COO1 1HILT KOMIIOHEHTH 200
3aJIeKaTH BiJl HHUX. PO3iIcHHS Ha KOMIIOHGHTH — IIMPOKOBIJOMHUM IMAXIJ, SKAN
BUKOPUCTOBYETbCS y Maibke y BciX @peiiMBopkax 4u 0i0mioTekax TrpadiuHOro

iHTepdeicy.

2.2.2 MoayabHiCTh

[lepmie 3aBaHTaXXE€HHS OJHOCTOPIHKOBOTO BeO-IOJaTKy MOXE CTaTH JOBOJI
JIOBI'MM 4epe3 Te, 10 Ma€ BEIUKY KUIbKICTh PECypCiB, CKPHUIMTIB, TaK SIK BCS JIOTIKa
rpadiudoro iHTepdeiicy Hamexkuth KiaieHty. [1{o6 mo30yTHCh AOBrOTPUBAIOTO

3aBaHTAXCHHS MOXKHA CTBOPUTH JWHAMIYHE TiJBAHTAXEHHS PECypCiB, TUIBKH TOJI
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KOJIM KJIEHTY BOHM 3HaAo00maThes. Came 11 pecypcu moTpiOHO po30MBaTH HAa MOJYIIL,
100 TUHAMIYHO IMABAaHTAXKyBaTH Ta JIETIIE MIATPUMYBATH KO B MalOyTHEOMY.

[To mipi 3pocTanHsi BeO-A0aTKY, XOPOIIOK MPAKTUKOIO BBAKAETHCS PO3ITICHHS
Be0-/101aTKy Ha Oarato CKJIaJ0BUX, (DaiiiiB, Tak 3BaHUX «MOJYJIB». 3a3BUYAl MOAYJIb
sBisie co60r0 61010TeKy 3 GyHKIIIsSIMH ab0 Kiiac.

Monyne — (QyHKIIOHaIBHHM  (parMeHT NpOTPaMHOTO TPOAYKTY,  SKHI
oopMIICHUH y BUTIIAI OKpEMOTO (DaiiiTy 3 KOJOM Ta MPU3HAYCHUM [T BUKOPUCTAHHS 1
B IHIIMX Mporpamax. Moaysi BUPIIIYIOTh OAHY 3 OCHOBHHMX MpOOJEM IpH po3poOiri
MIPOrpamMHOro 3ade3neyeHHs: — NpodJeMy MaciITadyBaHHS MPOrpaMHUX MPOIYKTIB, IO
J03BOJIIE PO30MBATH CKJAAHI 3a7adyl Ha MEHIII, BIAMOBIIHO 3T1IHO MPUHIIMITY
MOJyJbHOCTI.  Takok  Bupimrye  mpoOiieMmy — OaraTopa3oBOTO  BUKOPHUCTaHHS
(PYHKIIOHATBHOCTI B IHIIMX YaCTHHAX MPOTPAMHUX HPOIYKTIB. 3a3BUYaldl MOAYJl 1
MPOEKTYIOTHCSI TAKUM YMHOM, 11100 HaIaTy MporpamMicTaM 3py4HICTh MacIITaOyBaHHS Ta
Oararopa3zoBe BUKOPUCTaHHS (DYHKIIIOHAJILHOCTI.

CuHTaKCHC MOYJIB Ha PiBHI MOBHM IporpamyBaHHs JavaScript OyB BiACyTHi#
IpOTATroM AO0Broro uacy. OCKUIbKH, Ha MOYATKy €MOXU pO3pOoOKH BeO-CaWTIB MepIii
CKpUIITU Oy HE BEIMKUMH U MPOCTUMHU, TOMY HE OyJ0 HEOOXIJHOCTI B MOAYIBHOCTI.
ITocTynoBO CKpHMNTH CTAaBaJIA BCE O1IBIN 1 OIBIN CKIIAJIHUMH, TOMY CHiJIbHOTA BUTa/Iajia
KiJIbKa BaplaHTIB oOpraHizamii KoAy B MOAydl. 3roJoM 3'SBUIUCH O10JIOTEKH st

JMHAMIYHOI MiIBAHTAKEHHS MOIYJIIB.

2.2.3 APl moayasb

J1y1st BUKOHAHHSI CKJIQIHUX a00 TOB’si3aHUX 3 023010 JaHUX Orepalliii Ha CTOPOHI
cepBepa MOXKE CTaTH XOPOLIMM PIMIEHHSM CTBOPEHHS OKpPEMOro KOMIIOHEHTA.
[lepeBaxkHa OIBIIICTh TAKKX Al NOTPEOYIOTH aBTOPU3ALlli, IKY MOKHA peani3yBaTH, K
YacTUHY KOMIOHEHTA. L{i KOMIOHEHTH MOXHA BUHECTH B MOJYJIb 1 JIOBAaHTa)XyBaTH B

NoTpiOHUH Yac.
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https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB
https://uk.wikipedia.org/wiki/%D0%A1%D0%B8%D1%80%D1%86%D0%B5%D0%B2%D0%B8%D0%B9_%D0%BA%D0%BE%D0%B4
https://uk.wikipedia.org/w/index.php?title=%D0%9C%D0%BE%D0%B4%D1%83%D0%BB%D1%8C%D0%BD%D1%96%D1%81%D1%82%D1%8C&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%9C%D0%BE%D0%B4%D1%83%D0%BB%D1%8C%D0%BD%D1%96%D1%81%D1%82%D1%8C&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D1%96%D1%81%D1%82

2.2.4 MapupyTu3anisi HA CTOPOHI KJIIEHTa Ta cepBepa

MapuipyTtusaiiis ~ BUKOPUCTOBYETHCS ~ Maibke Ha  KOXHOMY  BeO-Cailr.
Mapuipytuzaiisi 'y BeO-po3poOili — Iie¢ Tpolec, SKUW BIANOBIAAE 3a BU3HAYCHHS
00poOHUKa 11 KOHKPETHOI 3amuTyBaHOi CTOpiHKM. Haifuacrime mporpamicTu
HA3MBAIOTh MApPIIPYTHU3AIIIO K «POYTUHT». MapipyTusaiis 00poOaseThCs MO Pi3HOMY
1 MOXe BIZPI3HATHCH B peaiizaiii B OAHOCTOPIHKOBUX BEO-I01aTKaX Ta B TPAAMIIIHUX
BeO-caiiTax.

SIKIII0 BUKOPHUCTOBYETHCS KIIEHTChKA a00 CepBEpHA MapILIpyTH3AIlis, TO MOXHA
OoTpUMaTH JOCTyn a0 Hei 3 BeO-cepBepa. Ha croponi BeG-cepBepa 3a3BUuait
oOpoOssitoTeest 3mMiHM URL-agpec B TpaauuiiiHuX BeO-caidiTiB. BIpomoBkK pO3BUTKY
JavaScript ¢periMmBopkiB Oyau  po3poOjicHI Pi3HOMAHITHI METOAM  YIPAaBIIHHS
MapIIpyTU3AIIELO.

Mapupyruszania — 1ue cneuiaabHuid MexaHism ymnpaiinHa URL-anpecamu, 3a
pPaxyHOK SIKOTO MO>KHa MIAKIIOYUTH TporpamHuit konx no neBHoi URL-agpecu. Llei
MEXaHI3M J03BOJISIE 31CTABJIATH 3alUTU 0 JIOAATKY 3 TIEBHUMH PEeCypcaMu BCEpPEIMHI
nporpamu. [Ipu 3mini URL-anpecu, Hanpukiag, HaTUCHYBIIM Ha TOCUJIAHHS, HOBUU
KOHTEHT MOKe OyTH HaJlaHUW KOPUCTYBauEeBI.

Knienmcoka cmopona

MapuipyTtu3zanis Ha KIIEHTCbKIA CTOpPOHI peali3yeTbCsd 3a JI0NOMOTOKO
JavaScript. Koxxen mapiipyT moBHHEH OyTH HaJIallITOBAaHWHA HAa CTOPOHI KIIi€HTa, 1100
3M1MHIOBATA 3MIHY CTaHy MPOrPAMHOrO MPOAYKTY. 3a3BHYail 3MiHA CTaHy IPOrpaMH
npu3BoauTh 10 3MiHM URL-aapecu. 3minenuit ctan nmporpamu — iHiia BeO-CTOpIHKA, 3
HOBUM KOHTEHTOM a00 3amluT Ha CepBep IS JaHUX, AKi TOTPIOHO OHOBHUTH.

OcHoOBHa mepeBara KJIIEHTCHKOT MapUIpyTH3allii B MOPIBHSAHHI 3 CEPBEPHOIO
MOJISITa€ y TOMY, 110 BCS CTOPIHKA HE OHOBJIIOETHCS, & OHOBIIIOETHCS TUTHKU JHHAMIYHI

YaCTUHU (€JIEMEHTH Y OJIOKU) CTOPIHKH.
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Minycu:

e CkaHyBaHHS IOIIYKOBOI CUCTEMOIO € MeHIe ontuMizoBanumu. Google, Yahoo,
Bing 4ynoBo mpocyBae B MOIIYKY OJHOCTOPIHKOBI Be0-T0JATKH, MPOTE HE TaK
e(eKTUBHO, SIK TPAIUIIIHI BEO-TOTaTKH, SIKi MIJIECIIPIMOBAaHI Ha CEpPBEP.

e V BUMAJIKy OJJTHOCTOPIHKOBOI'O BE0-A0JaTKY, 32 MMOYATKOBUM 3aITUTOM HEOOX1JTHO
3aBaHTAXUTH JOBOJI BEJIMKY 4YacTUHY CalTy, uepe3 1€ came [eplie
3aBaHTAKEHHS MOKE 3aiHATHU OLIBIIE Yacy.

e [loTpiOHO BUTpaTUTH OUIbIIE YaCy 3 HANAIITYBAaHHSAM MaplIpyTH3allii, MOKIHBO
XOpOIIIUM pIlIeHHsIM Oyj/ie 3acTOCyBaHHA TMEBHHX 010mi0Tek. i1 CTBOpeHHS
MapuipyTH3allii Ha CTOPOHI KJII€EHTa HEOOXIAHUI JOMOMI)KHUNA KO, B TOM )K€ Yac
CTOpOHA CEpBEPA € CTAHAAPTOM, Ji¢ HEe MOTPIOHO OaraTo HajlalITyBaHb.

Inwcu:

e [Ipu 3min1 URL-anpecu, miiaBH1 nepexoau i aHIMallii JIETIIE peai3yBaTy.

e B OCHOBHOMy, MapuIpyTH3alis MDK MeperyisiiaMd IIBUIIIA, OCKUIbKA Oyne
00pOOIISIETUCH MEHIIIC JTAHKX.

Cepsepna cmopona

[lin yac pobotu BeO-caiity unm BeO-ponmarky URL-aapeca Moxe 3MiHIOBaTHUCH.
[Ipu HaTHMCckaHHI HAa TIOCHWJIaHHA, sike OyJe BECTH Ha HOBY CTOPIHKY 31 CEepBEpPHOI
ctoponu. Ilicias nporo kopucryBady Oyjae MOJaHUN LIJIKOM HOBa, cpopMoBaHa BeO-
CTOpIHKA.

[Tpu 3anuTi Ha CTOPOHI cepBepa Oyze BiOyBATUCh OHOBJICHHS BCI€T CTOPIHKH. Y
poMy pasi, BijmOyaerbcs «GET» 3amut, sxuii Oyme HamiclaHuii BeO-cepBepy, MiCIs
4Ooro y BIAMOBIAb BeO-CEpBEp BIAMOBICTH HOBOK C(HOPMOBAHOI BeO-CTOPIHKOIO,
MOBHICTIO BIIKHHYBIIIU CTapy BeO-CTOPIHKY.

Minycu:

e 3a3Buuail BiAOOpPaKCHHS CTOPIHKM 3aliMae OLUIbIE 4Yacy HDK MPU KIIE€HTCHKIM
mapupytusanii. [le Moxe cratvch, y BUNAIKY, KOJIM CTOPIHKA, Ky MOTPIOHO
B1I0Opa3uTH, 3aHAATO BEJIMKa, HE € ONTHUMI30BaHOK ab0 y KopucTyBada

MO>KJIMBA TMOBUIbHA MIBUJIKICTH OOMIHY JaHUMU B IHTEPHET-MEPEKI.
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e OHOBIEHHS LUIOI CTOPIHKH Oyae BiAOYBaTUCH MPHU KOKHIA HOBIM 3amuTyBaHId
BeO-cTopinmi. lle Oyme mnpu3BoguTH OO0 TOrOo, MmO OyAe OHOBJIIOBATHCH
HenoTpiOHUN KOHTeHT. CTaTu4Hi OJOKK BeO-cailTy, Takl SIK MEHIO, IiJIBaJl CaluTy
Ta 1HII HEe TOTPIOHO OHOBJIIOBATH YaCTO.

Inwcu:

e PizHoMaHITHI peanizallii cepBepHOi MapUIpyTH3allii MIUPOKO PO3IMOBCIOIKEHI B
IHTEpHET-MEPEXKI.

e [lomykoBi cuCTeMHU ONTHMMI30BaHI JJisi BE€O-CTOPIHOK, SIKI CTBOPEHI Ha CTOPOHI
cepBepa, TaK sIK CepBEpHa MapLIPyTHU3AL[is BXKE JaBHO SIBISIETbCS CTAHAAPTOM.

3BICHO, 110 MaplIpyTU3allis Ha CTOPOHI KJI€EHTa Ta Ha CTOPOHI cepBepa Mae€ 1 CBOI
IUTIOCH Ta MiHycU. He ICHye 11eanbHOro pillleHHs AJIA YNPaBllHHS MapIIpyTH3aLI€0.
Konu nepex BUOOpPOM CTOITH KIIIEHTChKA YU CEpBEpHA MaplIpyTH3allis, BaKIUBO

HpHﬁHﬂTH OIITUMAJIBHC piH_IeHHSI BHUXOJ49H 3 BUMOT'.

2.2.5 I'padiunmii inTepdeiic

Burnsg BeG-cailTy Hajgae po3miTka cropinku HTML, kackanni TaOauii cTUIIB
CSS Ta MoBa nmporpamyBanHs JavaScript. SIk Bimomo, B Tpaauiiiiinux BeO-caiitax CSS
ta HTML i JavaScript renepyeTbcst Ha cepBepHIil CTOPOHI i Yac 0OpOOKH 3aruTa, a B
OJIHOCTOPIHKOBUX B€O-/10/IaTKaX BCl CKPUNTH BIJOYBAIOTHCS HA KIIEHTCHKIN YaCTHHI.
BaxxnuBo, mo ais mpoayKTUBHOI POOOTH OJHOCTOPIHKOBOTO BeO-107aTKa HEOOXITHO
VHUKATH 3aiiBUX 3amuTiB 70 BeO-cepBepa. Tomy okpim ocHoBHux HTML, CSS i
JavaScript, siki OTpUMYIOTBCS il Yac MEPIIOro 3aMmyCcKy BeO-101aTKy, BCI 1HII CKPUIITH
MOBHWHHI CTBOPIOBAaTUCh HA CTOPOHI Kil€HTA. 3 MEpioy ICHYBaHHS BeO-CaWTIB 10
croronui s crBopenns HTML, CSS, JavaScript Ha cepsepi Oyiio po3po0iieHo Oarato
TEXHOJIOT1i 1 (PEHMBOPKIB, SKI 3MOXKYTh TOJICTIIIUTH MPOIIEC POIPOOKU Ta MIATPUMKH.
[IpoTe, Ha chOroAHI BUHHUKIA MOTpeda Ha TakKl TEXHOJOTl Ha KIIEHTCHKIA CTOPOHI.
Icaye Oarato 6i0miorek 1 (PEeHMBOPKIB, SKI TMOJETIIYIOTh TMPOIEC CTBOPEHHS
rpadiuroro iHtepdelicy 3a JOMOMOrol CKpUNTIB. BukopucranHs 0610mioTek i

bpelMBOpKIB — 1I€¢  HEOOXIJHICTh JJIsI  MIBUAKOTO  CTBOPEHHS  BEJHUKOTIO,
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MacIITaboOBaHOTO, MPOrpaMHOTO iHTepdelicy, sKkuid Oyae 3pydyHO Ta  JIETKO

1ITPUMYBATH.

2.2.6 Illad0oHu

Jlist BUpiIIeHHS 3a/1a4l MOBTOPHOI'O BUKOPUCTAHHS Ta CTPYKTYPHU3ALlil KOy MpH
CTBOpeHH1 rpadiunoro iHTepdeiicy Ha Oyap-IKOMYy (PPEUMBOPKY XOPOIINM pIllIEHHSIM
BBA)KAETHCSI BUKOPUCTAHHS I1a0JIOHIB.

[Ipu po3poO1i BeO-caiTiB Ha CTOPOHI KIi€HTA MIA0JOHM 3a3BHYAM SBIISIOTH
coboro HaOip HTML, CSS, JS daiinis. Koxkern momiOHWN KOMIOHEHT MOXE OyTH
NEePEBUKOPUCTAHNM, 3MIHIOIOUM B HBOMY JIMIIE HEOOXiJHI YaCTHHU BIJIIOBIIHO
OCOONMBOCTSIM ~ €K3eMIUIsipa. MOXIIMBOCTI MIA0JIOHIB ~ HAMpsMy  3ajieXaTb  Bij
¢peitmBOpKa, skuil Oyae oOpaHui JUisl HAIMCAHHS MPOTrpaMHOro Mmpoaykty. [labnonun

HiATPUMYIOThCS OaraTbMa cydacHUMU GpeiiMBOpKaMu, 30KpeMa:

e Angular
° ReactJs
o Vuels
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BUCHOBOK J10O PO3JA11Y 2

VY upoMy po3aini OyB MpOBEAEHUN aHalli3 PO3MOJUTY pOJeHd 100 KJIl€HTa Ta
cepBepa B  TpaguIliMHUX BeO-caliTax Ta  OJHOCTOPIHKOBUX  BeO-IOAaTKax.
[IpoanamnizoBano 1HPPACTPYKTYpy MOOYJAOBH OJHOCTOPIHKOBUX BeO-T0JaTKIB. TaKox
PO3TJISIHYTI NMUTAHHS KOMIIOHEHTIB, MonylnbHOCTI, APl momyns, Mapmpyrtusamii Ha

CTOPOHI KJII€EHTA Ta cepBepa, rpadiuHoro iHTepdeicy Ta BAKOPUCTAHHS MA0IOHIB.
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PO3JIL 3

JOCJI)KEHHSI OCOBJIUBOCTEM PO3POBKH BEB-IOJJATKY 3
BUKOPUCTAHHAM ANGULAR 10

3.1 OcooamBocti Angular

Angular — 1ie ocHoBa s moOya0BU KiieHTChbkux aoxaTkiB y HTML, CSS Tta
Javascript, Typescript. Typescript — 1me MoBa mporpaMyBaHHS, sSKa KOMIILIIOETECS B
Javascript. Typescript agyxe nommpeHa MoOBa NpPOTpaMyBaHHs MPH BUKOPUCTAHHI
Angular — ake HaBiTh cam Angular Hanrcanuit Ha MOBI TporpamyBaHHs TYypescript.

CknagHi mporpamMu BaXKKO MIATPUMYBATU TIUIBKM 3a JIOMOMOTOK Javascript Ta
616mi0Texku Jquery. € HeoOXiIHICTh B IIEBHOMY CIOCOO1 CTPYKTYpHU3yBaTH MPOTpPaMHUN
npoaykT. Ock 4OMy Ha MPaKTHUIl YacCTO BUKOPHUCTOBYETHCS, Takuh (PpedMBOpK SK
Angular.

Angular — ie dpeiimBopk BeO-101aTKy 3 BigkpuTuM KojmoMm Big Google (Ha 6asi
TypeScript). Bin po3po0Oiennii ciemiaibHO JJisi CTBOPEHHST JUHAMIYHUX BeO-I0JAaTKIB.
3a IOMOMOro IbOT0 (PPEUMBOPKY MOKHA CTBOPIOBATH CKJIQJHI KOPUCTYBAJIHHUIIbKI
iHTepdeiicu, He BUKOPUCTOBYIOUH 1HII TUIAriHu, 610110TeKku uu GppeiimBopku. Angular
BUKOPUCTOBYETHCS AJI PO3POOKM HAJCydYacCHMX BEO-I0/JAaTKIB Ha CTOPOHI KIIIE€HTa, a
caMe OJIHOCTOpPIHKOBUX BeO-monmatkiB. lleit ¢peiiMBopk Mae psa 1HCTPYMEHTIB 1
GyHKITINA, SKI CHOPOIIYIOTh PO3pOOKY camux BeO-70/1aTKIB, OJHOYACHO TapaHTYIOUYU
qya0Bi pe3yiabTatu podoTH. Ockitbku, pperiMmBopk Angular HaOyB NOMyJISIPHOCTI cepe
PO3pOOHUKIB, IO O3HAYa€, MO ICHYye O€3/iu 1HCTPYMEHTIB, SIKI MOXYTh IOJIETIIUTH
pO3poOKy TpOrpaMHHMX MPOAYKTIB 3a JONOMOror Ikoro ¢peiiMBopky. Angular
SBJISIETBCS CIaJIkoeMileM iHIIoro ¢gpeiimBopka Angular]JS. Bognowac Angular 1ie He
pocTo HOBa Bepcist Angular]S, a npuHIUIOBO HOBUI (HYPEHMBOPK.

[Tpu po3po0diIi 0AHOCTOPIHKOBUX BeO-101aTKIB Ha (peiimBopky Angular
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nporpaMmict He oOmexxeHuid MoBoio TypeScript. Ilpu OakaHHI MOXHaA NHCATUU
nporpamHi npoAykTH Ha Angular 3a mormomororo Takux MoB sik Dart abo JavaScript.
Opnak TypeScript Bce-Taku € ocHOBHOIO MOBOIO st Angular. Octanns Bepcis Angular

— Angular 10 Buitina B uepBHi 2020 poky.

3.2 louaTok podotu 3 Angular

[ITo6 mouaTu poboTy 3 Angular moTpiOHO BCTAHOBUTH MAKETHUA MEHEIKEP
Node Package Manager ta cepep Node.js B TOMy BHIIaJKy, SKIIO BOHH BiJCyTHI Ha
poOOUlii MaIlIHHI.

Node.Js — e B OCHOBHOMY CEpEIOBHUIINEC BHUKOHAHHS JUII BHUKOHAHHS KOIY
Javascript mo3a O6pay3epom. Y 11bOMYy MPOEKTI MU B OCHOBHOMY HE BHUKOPHUCTOBYEMO
Node.js, aine Node.JsS Hamae neski IHCTpPYMEHTH, HEOOXimHi s moOymosu Angular
IIPOEKTY.

Jl7is1 BCTAaHOBJICHHS MOKHa BHKOPHUCTOBYBATH IMporpamHy ycranoBky Node.js.
Pazom 3 cepBepom BoHa Takoxk BcraHoBHTH 1 Node Package Manager. Ilpu npomy
oco0uBHX 3HaHb s pobotu 3 Node.js i NPM nHe Bumaraetbes. [licas 3aBepiieHHs
BCTAHOBJICHHSI MOTPIOHO MEPEKOHATHCH, IO BCTAHOBJIEHHA Oyyo ycmimHuM. o6 me
3pOOUTH, MOXXKHA BIJIKPUTH KOHCOJIb (KOMaHIAHHUH PSAJA0K) Ta BHKOHATH B HBOMY
HACTYIIHY KOMaHJY:

node —version
VY BuUMagKy yCHIIIHOTO BCTAHOBJCHHS B KOMAaHJIHOMY pSAIKY Oyle IMoKa3aHo
BcTaHoBJeHy Bepcito Node.js. MinimansHoro Bepciero Node.js, HeoOXigHOKO s
nobynosu Angular nonartka, € Bepcis 6.9.

Bcmanoenenns Angular CLI

[Ticns BcranosiaeHHs Node.jS mu Moxkemo BukopucToByBath Node Package
Manager a6o NPM nnst BcraHoOBIeHHSI CTOpOHHIX 010mi0Tek. OpHiero 3 610M0TeK, SIKY
HeoOXiaHo BctaHoBUTH s mpoekTy Angular, e Angular CLI a6o Angular Command
Line Interface. Angular CLI — me iHcTpyMeHT iHTepdeiicy KOMaHIHOTO PSIKa, SKHH
BUKOPUCTOBYETHCS JIJIsL  1HIMIami3alli, po3poOku, MoOymoBH Ta OOCIYyrOBYyBaHHS

nporpam Angular 6e3nocepeiHbO 3 KOMaHAHOT 000IOHKH. Lle IHCTpyMEHT KOMaHIHOTO
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psnKa, KM MOXHAa BHKOPHCTOBYBATH JUIsi CTBOPEHHsI HOBOro mpoekTy Angular a6o
JUIE CTBOPEHHS HOBOIO IMa0JIOHY Ui 3amycKy HoBoro mpoekty. Angular CLI Takox
BUKOPUCTOBYETHCS I KOMIUIAIIT Ta JIJI1 CTBOPEHHS! KOMIIOHEHTIB, MOJTYJIIB, KJIaciB Ta
iHmmx cytHocted. st toro, mo6 BcranoButu Angular CLI motpi6HO Biakputu
KOHCOJIb (KOMaHHHUI PSJIOK) Ta BAKOHATH B HbOMY HACTYITHY KOMaH/y:

npm install -g @angular/cli

Bume komanaa BcranoButh maker Angular CLI y sikocti riio6anbHOTO MOy,
yepe3 I Haaall MpH CTBOpeHHI HOBUX mpoekTiB Angular, Angular CLI e Oyne
MOTPIOHO BCTaHOBIIOBATM 3HOBY. [Iliciig 3aBepllieHHS BCTAHOBJEHHS MOTPIOHO
MEPEKOHATHUCH, 110 BCTAHOBJIEHHS Oyso ycmimHuM. Lle MokHa nepeBipUTH, BIAKPUBILN
KOMaHJHHUH PSIOK Ta BBECTH:

ng —version

VY BUNagKy yCHIIIHOTO BCTAHOBJIEHHS B KOMaHAHOMY DPsJIKy OyJe IMOKa3aHO
BcTaHoBieHy Bepcito Angular CLI. Hactymaum kpokom Oyzie BCTAaHOBJICHHS CaMOTO
POEKTY 3a Jornomororo komauau i3 Angular CLI:

ng new project

[Is xomanaa reHepye Kymy (ailyliB 1 Manok s HaJalITyBaHHS Ta 3alyCcKy
Angular mpoekty, a morim BukopuctoBye NPM i 3aBaHTaKeHHS CTOPOHHIX

010.T10TEK.

angular-hékehu-progres:

onfig.spec.json

int. n

nal Libr

Puc. 3.1. ba3oBa cTpyKkTypa NpoeKTy
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Angular CLI pexomenmye ctBoproBaTH HOBH mpoekT Angular 3a mgomomororo miei
KOMaH/Id, IO JI03BOJISIE JIETKO CTBOPUTH Oa30BH NMPOTPAMHUN MPOMYKT, SIKHUHA BXKE
nparroe, mpsiMo 3apas. [licas 3aBeplIeHHS KOMaHIM MH MOXEMO M0o0auuTu 0a3oBy

CTPYKTYpy Hamioro mnpoekty (puc. 3.1).

3.3 Orasig 6a30BOro KOMIIOHEHTA

KommonenTr € HainpocrimmMu OyiBenbHUMEU Oiokamu (perimBopky Angular.
Angular mictuth aepeBo komrnoHeHTIB. KoxkHa mporpama Angular mae K MiHIMyM
oAWH 0a30BUIl KOMMHOHEHT. MU MoOXeMO MaTu OJuH al00 KiJIbKa KOMIIOHEHTIB Y
KO)KHOMY Angular mpoekTi, y BEJIMKHX J0JaTKaX MU Ma€eMO JCCATKH KOMITIOHCHTIB.
Sxmo 3ailiTh B mamky SIC / app, TO MU MOXEMO MoOauutu Qainu ayig 0a3zoBOro
KOMIIOHEHTa:  «app.component.htmly», «app.component.scss», «app.component.ts»,
«app.component.spec.ts».

KomnoneHnTt B koHTecTi Angular — nexopatop, sSikuid mo3Havae kiac, sk Angular
KOMITOHEHT Ta HaJla€ METaJiaHi KOH(Irypartlii, 1110 BU3HAYAIOTh, SIK KOMIOHEHT IMOBUHEH
00pOoOJSATHUCH, CTBOPIOBATU EK3EMIUIAPU Ta BUKOPUCTOBYBATHCH Tl 4ac BUKOHAHHS
KOy.

Biakpusmm ¢aitn «app.component.ts)» MOXKHA TOOAYUTH HACTYITHUN KO/

import { Component } from "@angular/core";
@Component({
selector: "app-root”,
templateUrl: "./app.component.html”,
styleUrls: ["./app.component.scss']})
export class AppComponent {

title = "Andrew project”;

¥

CriouaTky y (aiiai BH3HAYaeThCS AMPEKTHBA IMPOrt, ska iMIopTye (QyHKIIifO-

nekoparop @Component 3 moayns @angular/core. ITix imoopToM (QyHKIIiI-IeKopaTopa
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@Component mponwucyeThes cama (GyHKIIsS-aekopaTop @Component, sika 3B’s3ye
MeTaaaHi 3 Kimacom kommnonenta AppComponent. B dynkiii-gexopatop @Component
BU3HAuYaeThcss mapamerp Selector (BimOipHuk), skuii Oyae  BIANOBIZATH 34
MPEICTaBJICHHS KOMIIOHEHTa. 3a jomoMoror  BinOipHuka (Sselector) mokna
BUKOPUCTOBYBAaTH KOMIIOHEHTH B PI3HUX MICISIX KOay MpoekTy. Cam BiJIOIpHUK SBIISIE
co0or0 iAeHTU(]IKaTOp KOMIOHEHTa B MpoekTi. Ilif HUM BHU3HAYAETHCA MapameTp
template (uraGmon), skwii BimIOBiZa€ sSK caMe NOTPIOHO KOMIIOHEHT BH3HAYATH 3
Bi3yaJIbHO1 CTOpOHHU. B KiHIII eKCIopTy€eThes Kiac camoro komnoHeHTa AppComponent,

B SIKOMY caMme BU3Ha4aeThes 3MmiHHA title — B qanomy Bunanaky e «Andrew projecty.

3.4 CTBOpeHHs1 MOAYJISAA BeD-101ATKY

@NgModule — nexoparop, skuit qoganmii B Angular 2. Lieit nekopaTtop BU3Ha4a€e
CYTHICTBh KJac, sik Momyiab Angular. Moayni Angular momomararoTh poO3LIIMPIOBATH
JO0aTOK, PO30MBAaIOYM MOro0 HA YacTUHM (MOMAYJi), Kl B3a€EMOJIIIOTh MK COOOH0 1
INPEACTaBISAIOT, B KIHIN IMUIICHUKA BeO-momaTok. Moayinb — 1€ yHakoBKa 4YH
IHKANCyJsIis YacTUHH (YHKIIIOHATY MPOTrpaMHOro MpoaykTy. Mopayni moTpiOHO
IPOCKTYBATH 3 ypaxXyBaHHSAM 0araTopa3oBOr0 BUKOPUCTAHHS, MO0 BOHHM HE 3ajIeKalld
BiJl KOHKpPETHOI peamizamii mporpamMu. 3a JJONOMOTOI0 MOAYJIBHOI CTPYKTypHU
MPOTPAMHOTO MPOJYKTY MOKHA JTOBAHTAXUTH 1 3aJ1SITH caMe Ti MOAYJ, sIKi HEOOX1IH1
JUTS IPOJIYKTUBHOT poboTu mporpamu. B Angular momatky 3aBkau icHYe, sSIK MiHIMyM
OJIUH TOJIOBHHM MONYJb, SIKMM 3HAXOAWThCS B src / app / app.module.ts ta mae

HACTYITHUU BUTJISA

import { BrowserModule } from "@angular/platform-browser";
import { NgModule } from "@angular/core";
import { FormsModule } from "@angular/forms";

import { AppComponent } from "./app.component”;
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@NgModule({

imports: [ BrowserModule, FormsModule ],
declarations: [ AppComponent ],
bootstrap:[ AppComponent ]})

export class AppModule { }

Lleti moayns HasuBaeThess AppModule, sxuit Oyme MOYaTKOBUM MiCLEM IS
nporpamMHoro mpoaykrty. Crmodatrky y ¢aili BH3HAYa€ThCcs IUPEKTHBA IMPOrt, sika
IMIIOPTY€E AeKiTbKa HEOOXiqHIX HaM Moay:iiB. BrowserModule motpiGen s pobotu 3
Opayzepom. Takox iMmmoptyeTbcst (yHukis-nekoparop NgModule, skxa Oyne
BIJITOBIIATH 32 CTBOPEHHS JaHoro Moaysist. FormsModule — monomi>kHUI MOJTYITb, SIKHAMA
MU HaJallli 3aCTOCYEMO JUIsl HajlamTyBaHHS poOotu ¢opm. | B KiHIN, IMOOPTYETHCS

6a3oBHul koMioHeHT AppComponent.

3.5 3anyck BeO-101aTKY
[[lo6 Bkazatu Angular, sx came 3amyCTUTH OJHOCTOPIHKOBUM BeO-104aTOK

MoTpiOHO HaNAIITYBaTH (haida main.ts:

import { AppModule } from "./app/app.module™;
import { platformBrowserDynamic } from "@angular/platform-browser-dynamic";
const platform = platformBrowserDynamic();

platform.bootstrapModule(AppModule);

main.ts — e He MOJyJb, a MPOCTHH CKPHUINT-(ail, TKUH BUKOHYETHCS TEPUIMM IPH
3aMyCcKy MPOTPaMHOT0 MPOJYKTY 1 MOKe MaTH Oyab-sike 1HIIe iM's daitiry. Bed-monaTok
Angular moxe 3amycKaTHUCh PI3HUMH CIOCOOAMH, aje KOJIM TOTPIOHO 3aIlyCTHTH
OPOrpaMHUI MPOAYKT B Opay3epi, TO € MEBHUM CIOCIO 3aBAHTAKEHHS MPOTrpaMu, SIKUN

BU3Ha4YaeThes B (@angular/platform-browser-dynamic.
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B manmi src Takoxk BuzHaueHo ¢aiin, skuil HazuBaeThes polyfills.ts. Lleit daiin
MICTUTh moJTiinu, aKi HeoOXigHi Angular i 3aBaHTa)Xy€eThCs IMepe 3aIyCKOM J10/1aTKa.
Tako>x MOXJIMBA OISl 10/IJaBaHHs BIIACHUX TMOI1(UIIB B JaHUN (aii.

[Tomdin — ne nporpaMHuil KOJ, KUK A0JAa€ B cTapl Opay3epu HIATPUMKY

MO>KJIMBOCTEH, SIK1 B Cy4acHUX Opay3epax € BOYJOBaHUMHU.

3.6 CTBOpeHHSI IOJI0BHOI CTOPIHKH
Po3risiHeMO CTBOpEHHsI TOJIOBHOI CTOPIHKH HpOrpaMHOro mpoaykry Angular.
SIkmro po3rnstHyTH daitn index.html, mo 3HaxoanuTHCs B Narili Sre, TO TOJIOBHA CTOPiHKA

HAIIOTO OJTHOCTOPIHKOBOTO BeO-/104aTKy Oyie B COO1 MICTUTH HACTYITHHM KOJ:

Idoctype html>
<html lang="en">
<head>
<meta charset="utf-8">
<base href="/">
<title>MyDreamApp</title>
<meta name="viewport" content="width=device-width, initial-scale=1">
<link rel="icon" type="image/x-icon" href="favicon.ico">
</head>
<body>
<app-root></app-root>
</body>

</html>

B enementi <body>...</body> BusHaueHo enemeHT <app-root> B skuii Oyme

3aBaHTAXXyBaTUCh BEO-104aTOK.
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3.7 BusHayeHHs KOHpirypauii

TypeScript € ocHoOBHOIO MOBOIO JuIsg po3poOku momarkiB Angular. Ile cymepcer
JavaScript 3 miaATPpUMKOIO MmiJ Yac NPOCKTYBaHHS JUIS 3a0C3MEUYCHHS THITI3allii.
bpaysepn He MOXyTh BUKOHYBaTu 1YypeScript 6esmocepemnnbo. TypeScript moBuHEH
Oytu "mepesedcHmii" y JavaScript 3a momomoror KomiiasTopa tSC, sKuii BuMmarae
MeBHOI KOHpirypartii.

Angular mictute nexinbpka (aimiB koHdirypamii TypeScript. ¥ xopeHeBoMy
daitm tsconfig.json BkasyroTbcs 0a30Bi mapameTpu Komiiisropa TypeScript Ta
Angular, sxi ycmankoByrOTh yci IPOEKTH B poO0OUYiit 00acTi.

tsconfig.json euznsaoae nacmynnum uunom:

{

"files™: [],

"references": [

{ "path": "./tsconfig.app.json™ },
{ "path": "./tsconfig.spec.json"}

I}

tsconfig.app.json euzisoae nacmynnum uunom:

{

"extends": "'./tsconfig.base.json",
"compilerOptions™: {

"outDir": "./Jout-tsc/app",
“types”: []

h?

“files": [

"src/main.ts”,

"src/polyfills.ts™
I
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"include™: [
"src/**/*.d.ts"

1}

tsconfig.base.json euznsdae nacmynnum uunom:

{

"compileOnSave": false,

"compilerOptions": {
"baseUrl™: "./",
"outDir": "./dist/out-tsc",
"sourceMap": true,
"declaration": false,
"downlevellteration™: true,
"experimentalDecorators": true,
"moduleResolution™: "node",
"importHelpers": true,
"target": "es2015",
"module": "es2020",

"lib": ["es2018", "dom"]}}

Bumie onucani (aitny BU3HaUaOTh HalaIITYBaHHs AJ1si Kommuisitopa TypeScript.
CompilerOptions — e mapamerp, SIKWil BCTAHOBJIIOE HAJAINTYBAHHS IS KOMITLISLIT
BeO-momaTky. A mapamerp fileS B cBowo uepry, Bu3Havae, ski (aiiam MOTPIOHO
CKOMITUTIOBATH. Y HAIlMX HAJAIITYBaHHAX caMe ¢aim main.ts, skuii miararye Bei iHii
daitmu nporpamu # daiin momiginis polyfills.ts Oyxe ckomminboBaHuiA.

Angular.json

Angular CLI BUKOPHCTOBYETHCS ISl KOMIUIALII BeO-707aTka, TOMY Ham
MOTPiOHO OMMCATH HANAIITYBAHHS KOMIUIAIT 3a omoMororo daiiry angular.json.

angular.json eucnsoae nacmynnum uunom:
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{
"version™: 1,
"projects™: {
"project™: {
"projectType": "application™,
"root": ",
"sourceRoot": "src",
"architect™: {
"build™: {
"puilder": "@angular-devkit/build-angular:browser",
"options": {
"outputPath™: "dist/project”,
"index": "src/index.html™,
"main": "src/main.ts",
"polyfills™: "src/polyfills.ts™,
"tsConfig": "tsconfig.json",

"aot": true

k
¢

"serve™: {
"builder": "@angular-devkit/build-angular:dev-server",
"options™: { "browserTarget": "project:build” }
¥
by
32

"defaultProject": "project"

}



Ha camomy mouatky Qaiiiry BU3Ha4aeThecs mapamerp Version. Version BusHauae,
sKa Bepcis KoHQIryparii mpoekTy Ha JaHui 4dac. Projects — mapamertp, sikuii Oyjme
BU3HAYaTH HAJIAIMNTYBAaHHS U1l KOKHOTO MPOEKTy. MoskHa MOoOaYuTH, M0 Y JAHOMY
MIPHUKJIAJII TUTBKU OJIUH MPOEKT, SIKUi Ha3UBAETHCS «Projecty.

HactymHi mapaMeTpu mpoeKxTy:
e projectType — moxxe mpuiiMaTu ojaHy 3 ommiid «application» a6o «library». V
BHITAJIKY 3 «application» mogaTok Moe IpalfoBaTH CaMOCTIHHO y Opay3epi, Toi
sk 3 omiero «library» e e moxHBO.
e 100t — BKa3zye HUIAX Ha manky (¢aiiiB MPOEKTy HI0AO0 poOOYOoro cepeiaoBHIIIA.
Axmio Oyae mocTaBjieHEe MyCTe€ 3HAYEHHS, TO 1€ Oy/ae BIANOBIAATH KOpEHEBiil
nanii MpoekTy. Y JaHOMY MPHUKIIAIlI KaTajor MPOEKTy Ta pobode cepelroBHIIe
301raroThCs.
e sourceRoOt — Bu3Hauae KOpeHeBy MNamnky (paiiaiB 3 KoJoM. Y JaHOMY MPHUKIAl —
1€ TamKa src, Je po3MillieHi BCl (pailyii MporpaMHOTO MPOIYKTY.
e architect Bu3Havae HamamMTyBaHHS i1 MOOymOBH mpoekTy. Architect — e
iHctpymenT, skuii Angular CLI BukopucTOBYE 1S BUKOHAHHS CKIIQIHUX
3aBJaHb, TAKUX SK TECTOBMH 3alyCcK 1 KOMIismis mpoekty. Architect — e
000I10HKA, sKa 3amyckae Bkaszanuii builder mist BUKOHaHHS 3a4aHOrO 3aBIaHHS,
BIIMOBIHO 110 ILUIKOBOI KoHiryparii. Y daini package.json € Bu3Hau4eH1
xoMaHau Serve Tta build i BignoBigHO miIs KOXHOI 3 HUX B cekuil architect
ICHYIOTh CBOI HaJTaIlITYBaHHS.
Jlns koxHOi KomaHau architect moBwHeH 3amaBaTtuch mnapametp builder, sxuii €
iHCTpyMEeHTOM Juisi moOynoBu mpoekry. Jlms komanmu build B ommii builder
BCTaHOBJICHO 3HaueHHs «(@ angular-devkit / build-angular: browser» — nana ormiist Oy/ie
BKa3yBaTH Ha Te, 1100 MOOYAyBaTH MPOEKT MiJI OMilii Opay3epa. A Al KOMaHAHN «SETve»
BCTaHOBJICHO 3HauYeHHs «@ angular-devkit / build-angular: dev-server» — mana omiris
Oynae BKasyBaTH Ha Te, MO0 3amyCTUTH BeO-cepBep 1 pPO3TOPHYTH Ha HBOMY
CKOMIIIJILOBAHUM TOIATOK.

Jlis moOynoBu (aitiB icHye mapameTp «optionsy. Ins komauau "build" Tyt

BU3HAUEH1 HACTYIHI OIIIIi:
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e outputPath — muax, mo skomy Oyae myOJiKyBaTHCh CKOMITIIbOBAaHUIMA

MIPOTPaMHUMI IIPOIYKT.

e index — nuIsixX 10 rOJIOBHIM CTOPIHKH MPOrPAMHOTO POIYKTY.

e Mmain — nuIsIX 10 OCHOBHOTO (hailyly mporpaMu, 3 SKOro MOYHMHAETHCS 3aIyCKATUCh
nonatok Angular.

o Polyfills — muax mo ¢aitny momidinis.

e tsConfig — nuisax g0 daitny koudirypamii TypeScript.

e a0t — Bkasye, uu Oyjae BukopucroByBatucs kommisiiss AOT (Ahead Of Time). B

JaHIi OMIlli HAJIAIITOBAHO 3HAYEHHS true, 10 CBIAYUTH MPO TE, 110 KOMITLIALISL

AOT BUKOPHCTOBYETHCH.

Angular AOT (Ahead Of Time) koMmissiiist — 11e HOBa (GYHKIIiS, SKa J0AaHA JI0
Angular s 3Ha4YHOrO TMIJABMINEHHS NPOAYKTUBHOCTI. lle cmocid miaBUIIUTH
IPOYKTUBHICTh, BAKOHYIOUH OLIBIITY YaCTUHY POOOTH TiJ] 4ac MO0y J0BU IPOEKTY.

Jlns xomanau "serve" Bu3HaueHa ommis  «browserTargety, ska MiCTUTh
MOCWJIaHHS Ha KOHGirypamiro st komanau «build — "project: build"». Ile o3navae, mo
JaHa KOMaHJa BHKOPHCTOBYE TakKi caml HajallTyBaHHsSA, SK 1 koMmaHma build. Ommis
defaultProject Bu3Hadae mpoekT 3a 3aMOBYYBaHHSIM. B HamoMy BHMAQAKY II€ Hall
€IMHHUUN TIPOEKT.

VY Bumaaky BUKOpucTaHHsS TypeScript y 3B’s3ky 3 Angular i Angular CLI ms
koMmijsALii, To ¢aimm tsconfig.json, tsconfig.app.json, package.json, tsconfig.base.json,
angular.json mo cyrti OyayTh HNPHCYTHHMH B KOXHOMY mpoekti. L{i ¢ainm moxxHa
MIEPEHOCHUTH 3 MPOEKTY Ha MPOEKT 3 MiHIMaIbHUMU 3MiHamu. s npuknany, y ¢aini
angular.json 3amicth Ha3BU MpoekTy "project” Oyme BiAMOBIIHA HAa3Ba HOBOTO MPOCKTY.
VY (aitmi package.json MoxHa OyJie 3aaTH 1HII BepCii MaKeTiB, SIKIO MOMepeH] Bepcii
3acTapiiiy Yd 3MIHWIMCh. MOKHA 3MIHUTH Ha3BYy MPOEKTY YW BEPCIIO0 HANAIITYBaHHS, a
takox Angular CLI uu TypeScript, mpote B 1ijioMy 3arajibHa opraisaiis Oyae Takor

CaMORO.
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3.8 3anmyck npoekTy

[licnst BUIE ONMMCAHUX HAJAINTYBaHb MPOEKTY, MOKHA 3alyCKAaTH MPOEKT B
Opay3epi. s 1bOTO B KOMaHIHOMY PSJKY MEpEerIeMO A0 MalKy MPOEKTY 1 BAKOHAEMO

KOMaHIy «Ng Servex:

D:\training\Angular\diploma\project>ng serve

chunk {main} main.js, main.js.ma 59.6 kB [initial] [rendered

chunk {polyfills} ills.] olyfi .map (polyfills) 141 kB [initial] [rendered

chunk {runtime} runtime.js, runtime ) (runtime) 6.15 kB [entry] [rendered]
chunk {styles} s es.js, styles. styles) 12.8 kB [initial] [

chunk {vendor} ve S, Ve 3 vendor) 2.62 MB [initial] [re

Date: 2020-09-30T20:48:49.394Z - Hash: c8b7a72408716f9a02c5 - Time: 7977ms

* Angular Live Development Server is listening on localhost:4200, open your browser on

Puc. 3.2. 3anmyck npoexTy

KoHconbHMI1 BHBIJ BHBEAE Ha €KpaH (haiiu SKOro po3MIpy CTBOpPEHi. Takox
MOXHa MOOaYuTH aJpecy, 3a SKOK 3allylleHud TecToBUM BebG-cepBep — IO
3amoBuyBaHHIO 1€ «http://localhost:4200». ko nepexatu 10AATKOBUN NapameTp «--
openy, To Angular CLI aBTomMaTH4HO BigKpue Opay3ep 13 3amylieHuM 10AaTkoMm. | Bxke

MICJIS IIBOTO MOYKHA B3aEMOJIISTH 3 IOAAKTOM, SIKUH TpaIioe B Opay3epi:

Resources

* [}

Next Steps
A want to do next with yous

9 0 ® o @

. HeSur >

Puc. 3.3. 3amymienuit mpoekT B 6paysepi

VY Bumanaky 3miHu koay B goaatrky, Angular CLI maibke MUTTEBO MEPEKOMIIITIOIOTHCS 1

OHOBUTH Be0-10/1aTOK B Opay3epi.
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BUCHOBOK J10 PO3 ALY 3

B posnuni  Oyno  JOCHIKEHO OCOOJMBOCTI PO3POOKM  BeO-T0JAaTKy 3
Bukopuctanasm Angular 10. BusicHeni, siki xaparepHi ocoOmuBocti s Angular
bpeiMBOpKY. Po3riassHyTo muTaHHs Ipo Te, sIK po3noyaTd podboty 3 Angular. OrasHyro
0azoBuii kommoneHT Angular. Takoxk po3rsHYTI TUTaHHS OO0 CTBPEHHS MOJYJIs BeO-

J0JIaTKy, TOJIOBHOI CTOPIHKY, BUBHAYEHHs KOH(ITypallii Ta 3ayCcKy MPOEKTY.

43



PO3/ILII 4

CTBOPEHHA OJJHOCTOPIHKOBOI'O BEB-IOJATKY 3
BUKOPUCTAHHAM ANGULAR 10

4.1 OnucaHHs OJHOCTOPIHKOBOI0 Be0-101aTKY

[le#t po3nin mpucB'sueHUi peamizalii Mmpare3gaTHOro OJHOCTOPIHKOBOTO BEO-
JOJIaTKy JJiE MOOUIBHMX Ta JIECKTONMHHUX MNPUCTPOiB. B pe3ynbrari Oyne CTBOpEHHIt
Cy4yaCHUU OJHOCTOPIHKOBUM BeO-A0JATOK M €()EKTUBHOIO BHUKOPUCTaHHSA B cdepi
0i3Hecy, HamucaHuit 3a qormomoroto JavaScript Ha dpeiimopky Angular 10. Jlanuit BeO-
JOJATOK 3MOJKE JIOTIOMOITH 3aJIy4YUTH OLIbllIeé HOBHX KIIIEHTIB, SIKI 3aliMarOThbCs
0i3HecoMm, a came Oi3HecoM po3apiOHOI TopriBiai. CTBOpEeHUN OJHOCTOPIHKOBUM BeO-
JI0JIaTOK MOK€ OyTH BUKOPUCTaHUH, SK PEKIAMHHUM MPOJIYKT TAKOTO XapaKTepy, IO
KOpUCTYBauaM HEBIAMIHHO 3aXO4Y€ThCs MOAUIUTUCS 1HPOPMAIIEI0 TPO HBOTO 3

napTHEPOM 10 O13HECY B cpepi Mpoaak.

4.2 ®yKuioHAJbHI BUMOTH OTHOCTOPIHKOBOI0 Be0O-101aTKY
Jlanuit BeO-101aTOK Oy/Ie pOo3pOOESTHHM IJisi KOMITaHi#, sIKi 3aiiMaroThesl Oi3HeC-
aHanizoMm cBiToBUX OpeHAiB. Lleil nonatok Oyzae sBIATH COOOI0 IHTEPAKTUBHY IMaHEb
JUIS yOpaBJiHHS MOJHOI pO3ApiOHOI TOPriBJl CydyaCHUX CBITOBHX OpEH/IB, TaKUX SIK
«H&M», «ZARA», «UNIQLO». Il inTepakTuBHA TIaHEb OyJie 300pa)keHa y BUTIIAII
IUHAMIYHUX TpadikiB PI3HOrO0 THUMY Ta MAHEJUIIO0 YIPABIIHHS, 32 JOMOMOIOKO SIKOi
KOPUCTYBa4 3MOXxe (PinbTpyBaTh mani Jyisi cBoix motped. [lanens ympasmiaHs Oyne
CKaJlaJJaTUCh 3 HACTYMHUX (PUIBTPIB:
e Po3npiOHi Toproeiii («Retailersy).
e Kareropis («Category»).

e [lepioa yacy («Time framey).

Kadenpa KIT (47) HAY 2008 35 000 I13
Bukonas Hesx AFO. JIiT. ApK. ApKyIiiB
Kepisuuk | Xorasxina T.B. CTBOpEHHS OHOCTOPIHKOBOTO || 44 26
KOHCYJIBT. Be0-10/1aTKy 3 BUKOPUCTAHHAM

H. Kourp. |Paiiues LE. Angular 10 VC-211M 122 ..




B ¢inbTpi po3apiOHUX TOProBUiB OyAyTh TOCTYITHI HACTYITHI OIILIi:

o «H&M».

o «ZARA».

o «UNIQLOy.
[ami posapiOHi ToproBmi, Taki sk «Mangoy», «Nike», «Asos», «Gucci», «Victoria
Secret», «Ralph Laureny OyayTh TOCTYIIHI TIABKH MIC/SA MIAMMCKH Ha MPEMiyM aKKayHT
cuctemu. Ha mpemiyM akkayHTi OyayTh AoCTymHI AaHi mpo Oinbiie 3000 po3piOHuMX
TOPTOBIIIB.
B ¢inbTpi kaTeropii OyayTh JOCTYITHI HACYITHI OTITIii:

e Bci kareropii (6€3 migkaTeropiii).

e CykHi.

e DyTOO0JIKH.
[Hmn kareropii, Taki SIK akcecyapu, COpOYKH, OIy3Kd, OpIOKH, JHKHUHCH, TPUKOTAXKHI
BUpPOOM, BEpXHINM OXAr, B3yTTs, WIOPTH, CHIJAHULI OYyAYTh JOCTYNHI TUIBKK MICIA
MIJMMCKY Ha MPEMIyM akkayHT cucteMu. Ha npemiym akkayHTi OyAe JOCTYIHO Ouiblle
30 iHIIMUX KaTeTropi.
B ¢inbTpi nepioa yacy OyayTh AOCTYIHI HACTYIHI OILIIi:

e 3a ocranHii TwxaeHb («Last weeky).

e 3a octanHii micsmp («Last monthy).
Takox Oyne icHyBaTH OIS sK «HecTaHmapTHuil mepioa» («Custom periody), skuit
OyJe NOCTyHNHUM TUIbKM MICHS MIANKMCKY Ha MPEMiyM aKKayHT cucTeMH. B 3aiexxHocTi
BiJ1 BHOpaHoro ¢iasTpy Oyae BimoOpaxaTuck iHGOpMAIlis AJi1 KOPUCTyBayva.

Takoxx B maHenl ymnpapiiHHS Oy/ae 3HAXOAMTUCh CTATUCTUYHI JIaHi, sIKI OyAYyTh
BUPAxOBYBATUCh Ha OCHOBI BuOpanux ¢uibTpiB. CratucTuyHi AaHi  OyayTh
MPEJICTABJICHI Y BUIIIAI TPHhOX E€JIEMEHTIB KOPUCTYBAJIBHUIILKOTO 1HTEp(dEHCy, sKi
OyayTh BUPaxXOBYBaTH:

e KinbkicTs HOBUX TOBapiB («New insy).
e HaiiBumy 3HmkKy («Highest avg discounty).

e Haiigumy nHaituacrimy uiny («Highest most frequent pricey).
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Ilim ¢impTpamMmu Ta mix CTAaTUCTUYHUMHU JIaHUMHU Ha TAaHENl YIpaBiIiHHSA Oyne
B1JI0OpakaTUCh JeKiibKa rpadikiB 1 TAOIULIS:
e TaOmuus ctpyktypu wiH («Price structurey).
e ['padik acoprumenTis («Assortment Mix»).
¢ ['padik HOBHX TOBapiB («New insy).
e CepenHs 11iHa 1o Kateropisx («Average price — Average price per category»).
e EBomronis 3HWKKKA Ui KokHOro Openay («Discount evolution — Discount
structure per brand») — mu1s npemMiyMm akKayHTa.
e CrpykTypa KoabopiB s koxHoro Openmy («Colors — Colors structure per
brand») — nns mpemiym akkayHTa.
e Posmponax mis koxkaoro openay — («Sell out — Sell out structure per brand») —
JUTSI IPEMIYM aKKayHTa.
e CxJiajn 3amaciB Jiis KoxkHOro Openay — («Stock — Stock structure per brandy) —
TUTS TIPEMiyM aKKayHTa.
e CrpykTypa TKaHHMH JUIS KOKHOTO OpeHmy — («Fabrics — Fabrics structure per
brand») — m1st mpemiym akkayHTa.
Jlana Bepcisi OJHOCTOPIHKOBOTO BeO-T0MAaTKy po3paxoBaHa Ha  3BUYAWHOTO
KOPUCTYBaya CHCTEMH. Y LIbOMY BHUIAJKY 1HQOpMalisd, sKa Ha3HAuY€Ha JUIsl MpeMiyM

aKkayHTa Oyzie BiIOOpaKaTUCh SIK HEAOCTYITHA.

4.3 IlinroroBKa Moae i Ajsl KJIi€HTA

MopnentoBaHHSI JaHUX — II€ MPOIIEC MTOCTIKEHHS Ta PO3POOJICHHS CTPYKTYD, SKi
opieHTOBaH1 Ha madi. ITomiOHO MO IHIIMX MOJEIIOIOYUX apTedakTiB MOJEN JTaHHX
MOXYTh OYyTH BUKOPHUCTaH1 JJIsI PI3HUX IIUICH, MOYMHAKYM BiJ KOHIENTYyaJTbHUX
MOJIeJIeld BUCOKOTO PIBHA 1 3aKIHUYHOYHM (DI3MUYHUMU MOJEISIMH JIAaHUX. 3 TOUYKH 30pYy
00'€KTHO-OPIEHTOBAHOT PO3POOKU MOJIEITIOBAHHS JaHUX KOHIECTITYaJlbHO CXOXK€ Ha
MOJICJTFOBaHHSI KJIaciB. 3a JOMOMOIOK MOJCIIIOBAHHS JaHUX MOKHA 1eHTU(IKYBaTH
TUTIA CYTHOCTEH, a 3a JOTIOMOTOI) MOJIENIOBAHHS KJIaciB — KJjacu. ATpuOyTH JaHUX
IPUCBOIOIOTHCSI TUIIAM CYTHOCTEW aHaJOriyHO, SK 1 NPU3HAYAIOThCS Omepalii Ta

aTpuOyTH KinacamM. MK CYTHOCTSMH ICHYIOTH acoiiarii, mofiOHl 0 acorliamii Mix
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KJIacaMH — BiJTHOIICHHS, YCIIaIKyBaHHS, arperaifisi — e BCl 4aCTO 3aCTOCOBHI MOHATTS B
MOJIEJIIOBaHH1 TaHUX.

Tpaauiiiine MoJIENIOBAaHHS JaHUX BIAPI3HIETBCSA B MOJICIIOBAHHS KJIACIB,
OCKITBKM BOHO (POKYCYETBCS BHUKIIOYHO HA MOJACNIAX JaHUX, IO JO3BOJIIE
JTOCTIDKYBAaTH TOBEIHKY MOJIEIl B IIJIOMY, a 3a JOIOMOTOI0 MOJEN KJIaciB MOKHA
JIOCTKYBaTH TUIBKH TpoOsieMu 3 AaHuMH. YUepes 1€ po3poOHUKU MPU MOJETIOBAaHHI
JaHUX MArOTh TEHACHIIII0 HabaraTo Kpale MOJEIIOBaTH JaHi , HDK TI XTO MOJCIIOE
KJIaCH.

Mopgeni gaHuX MOKHa €(DEKTUBHO 3aCTOCOBYBATH, SIK B IPOEKTAX, TAaK 1 HA PIBHI
HiIPUEMCTB. APXITEKTOpaM MPOrPaMHOTO 3a0€3MEeUeHHs MiANMPUEMCTB JTOBOJII YacTO
JIOBOJUTHLCSA CTBOPIOBATH OJIHY a00 JEKUIbKa JIOTTYHUX MOJIeNIel TaHUX BUCOKOTO PIBHS,
4Kl BIAOOBIAATUMYTh 3a BIJIOOpa)K€HHS CTPYKTYp [JaHUX, L0 HIATPUMYIOTb
MIAPUEMCTBO, MOJCHTI, SKI 3a3BHYail Ha3WBaIlOTh 1HGOPMAIIMHUMHU MOJCIISIMHU
MIANpUEMCTBA ab0 MojAeNsIMU  JaHuX mignpueMctB. [ndopmaiiitna mMonens
HIIPUEMCTBA a00 MOJIEb JIAaHUX JIJISA TIIPUEMCTBA — 1€ OJIMH 13 JEKUIBKOX IOTJISIIB,
SAKUW apXITEKTOPH MPOTpaMHOT0 3a0e3MedyeHHs] MIANPUEMCTBA MOXKYTh BUOpaTH JUIs
MOKpAIIeHHs Ta MATPUMKH. Mojeni JaHuX HIANPUEMCTB MICTUTH 1H(GOpPMAILIiIO, SKY
KOMaHJIa TMPOEKTYy MOK€ €(PEKTUBHO BUKOPHCTOBYBATH, SIK HalIlp OOMEXKEHb, TaK 1
BaXJIMBY 1H(POPMAILIIIO TIPO CTPYKTYPY CBO€I BHYTPIITHBOI CUCTEMH.

Monens faHuX BIIHOCHUTHCS JI0 JOTTYHUX B3a€EMO3B’A3KIB Ta IMOTOKIB JaHUX MIK
PI3HMMH €JeMEHTaMU JaHuX, M0 OepyTh Yyd4acTh B 1HGOpMAIIHIA cucTtemi
MIAIPUEMCTBA YM MPOEKTy. BoHa Takox 3abe3nedye crnocid oTpuMaHHsS Ta 30epiraHHs
naHuxX. Mojenl NaHuX CHPHUSIOTh TEXHIYHOMY PO3BHUTKY 1 KOMeEpIliHHOMY Oi3Hecy,
TOYHO TPEACTABJISIOYN BUMOTH 1H(GOPMAIIMHOI CUCTEeMH Ta PO3pOOJISIOUM BIAIMOBIII,
K1 HEOOXiAH1 JJIsi HMX BUMOT. Mojeni JaHuX J0NOMararoTh YITKO YSBUTH SIKUM
dbopmar Ta siKi 1aHi MOTPIOHO 3aCTOCYBATH Il PI3HUX O13HEC-TIPOIIECIB.

Monens gaHuxX — 1me a0CTpakTHa MOJENb, SKa BCTAHOBIIIOE BiIHOIICHHS Ta
3B’SI3KM MDK €JICMEHTaMH JaHUX 1 CTaHJApPTU3Y€E iX 3B'S30K OJWH 3 OJHUM. TepMiH
MOJICNIb JTAaHUX MOJKE CTOCYBATHCS ISl JBOX PI3HMX, MPOTE TICHO TOB'S3aHUX MIX

co00I0 KOHIIEMIIIA. 3 OJIHIET CTOPOHHM II€ YaCTO CTOCYEThCA aOCTpakTHOI dopmaizaiii
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BIJTHOCHH 1 00 €KTIB, K1 BIITBOPEHI Yy MEBHIM 001acTi 3aCTOCYBaHHS. 3 1HIIOI CTOPOHH,
IIE CTOCYeThCAd HAOOpY TMOHATh, IO 3aCTOCOBYIOTHCS TMPU BHU3HAYEHHI TaKHX
dbopmanizariii, sk aTpuOyTH, CyTHOCTI, BITHOCHHHU, TaOJIHIII.

Y mporpaMHii iHXeHepii MOJETIOBaHHS JTaHUX — II€ MPOIEC CTBOPEHHS MOJEN]
JAHUX 3a JIONOMOIOK 3acTOCyBaHHS (OpPMaJIbHMX ONKCIB MOJENl JaHuX 13
BUKOPUCTAHHAM METOJIB JJisl MOJCIIOBaHHS JAaHMX. |HIIMMU CIIOBaMU, MOJETIOBAHHS
JaHUX — 1€ METOJMKa JJIsl BU3HAUEHHS Oi3Hec-BUMOTr N0 0a3u JaHuX. ApPXITEKTOpU
IPOrpaMHOro 3a0e3MeYeHHs YacTo Lel MPoIleC Ha3MBAIOTh MOJICTIIOBAaHHSAM 0a3u JJaHUX,
OCKUIbKK MOJIENb AaHuX OyJie peanaizoByBaTUCh B 0a3l JaHUX.

Baacmueocmi modeni oanux

Jlesikl BaKJIMBI BJIACTHUBOCTI JaHUX, IS IKUX HEOOX1AHO BUKOHATH BUMOTH:

1. BmactuBocCTi, TOB'sSI3aH1 3 BU3HAYCHHSIM.
1.1. SIcHicTh — XapaKTepu3ye €ANHO Ta YITKO BU3HAYECHI JIaHI.
1.2. AKTyanbpHICTh — BH3HA4Ya€ KOPUCHICTh NAaHUX B KOHTEKCTI MiANPHEMCTBA YH

IPOEKTY.

1.3. V3romkeHicTh — BU3BHAYA€ CyMIiCHE ICHYBaHHS JaHUX 3 PI3HUX JIKEPEIL.
2. BimacTuBocTi, IOB'sI3aHi1 31 3MICTOM:
2.1. TouHiCTh — ONMKCYE HACKUIBKM TOYHI JaH1 10 ICTUHHU.
2.2. CBOEUACHICTh — XapaKTEpPHU3y€ CTYIiHb aKTyaJbHOCTI JAaHUX Ta JOCTYITHICTB,
HasBHICTh B IOTPIOHUH Yac.
3. BrnacTtuBoCTI, MOB’A3aH] K 31 3MICTOM, Tak 1 3 BU3HAYCHHSIM.
3.1. locTynHicTh — BH3HA4a€ Je, AK 1 KOMY JdaHi HEJOCTYNHI YU JOCTYIMHI
(manpukan, 0OMeXKeHU JOCTYyII, Oe3IeKka).
3.2. [ToBHOTa — BU3HAYA€E CKIJTbKA HEOOXITHUX JTAHUX ICHYE.
3.3. BapricTh — onucye BUTpaTy, TOHECEH] IPU OTPUMAHHI JaHUX Ta HAJAHHS 1X JJIs

JIOCTYITHOCTI.

VY Hamomy BUMAIKy, MOJAETH JaHUX MOXE BKa3yBaTH, IO €JIEMEHT JaHHX, SIKUH
Mpe/ICTaBise MaHeNIb yINPaBIiHHS, CKIAJAa€ThCS 3 PALy €JIEMEHTIB, 110, B CBOIO YEpTy,

MIPEACTABIISIIOTH OPEH N, KOTIp JyuTsi OpeH/IIB, KaTeropii, mepios 4acy.
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[linroToBKa Momeni Jyuisi KIIEHTY € Ba)JIMBOK YAaCTHHOKI TPOCKTYBaHHS,
OCKIJTbKH TPaBHJILHO C(HOPMOBAaHA MOJCIb Oyje Jermie OOCIyrOoBYBaTHCh SK Ha
cepBepi, TakK 1 Ha KIIIEHTI.

Buxoasun 3 (ykmioHaATbHMX BUMOTH OJHOCTOPIHKOBOTO BEO-TOJATKy, MOXKHA
CIIPOCKTYBAaTH MOJECIb JaHWX. MoJenb JaHuX JUIs TaHedi yrpaBiaiHHSA Oyjae SBISATH

c00010 00’€KT, B IKOMY Oy/i€ 3HAXOIUTUCh HACTYIHI CyTHOCTI '

export interface DashboardData {
brands: Selectltem[];
brandColors: { [key: string]: string };
categories: Selectltem[];
lastWeek: AvailableCategories;
lastMonth: AvailableCategories;
}
export interface AvailableCategories {
[key: string]: AvailableCategoriesData;
}
export interface AvailableCategoriesData {
assortmentMix: AssortmentMix;
priceStructure: PriceStructure;
newlns: NewlIns;
statistic: {
avgDiscount: Statistic;
avgPrice: Statistic;
newlns: Statistic;
o
b
export interface Statistic {
[key: string]: number;

¥
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export interface Selectltem {
1d?: string;
value: string;
locked?: boolean;

¥

export interface PriceStructure {
data: PriceStructureData[];
displayedColumns: string[];
measurement: string;
currency: string;

}

interface PriceStructureData {
[key: string]: string | number;

}

interface Newlns {
data: { [key: string]: number([] };
timestamps: string[];

¥

export interface AssortmentMix {
categoriesLabels: string[];
data: { [key: string]: number([] };
colors: string[];

¥

export interface HiddenCharts {
Img: string;
title: string;
subTitle: string;

¥

Bapto 3asHauntk, mo wmomem mas moaiB  «lastWeeky, «lastMonthy OyayTs

CKBIBaJICHTHUMH. A Takox «brandsy i1 «categories» — ekBiBaJeHTHI MOJIEI.
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4.4 CTBopeHHs Be0O-Au3aiiHy

[Ipomymanuit Au3aiiH callTy € BaXKJIMBUM YHHHHUKOM JIJIsl YCHIXY JiSUTBHOCT1 OY/Ib-
axoro Oi3Hecy. Konmu xopucTyBau Briepiie 3aX0uTh Ha BeO-CaliT, TO 3BEpTA€ yBary Ha
BeO-nu3aifH. 3pyuHuid, KBamipikoBaHMM Ta TpaMOTHUN JAuM3ailH  BeO-calTy
0e3rocepe/IHb0 BUKOHYE pPOJIb BI3UTHOT KapTKM 1 MOBUHEH BUTIIHO MPEJICTABIISATU
HiANpUEMCTBO (KOMIMaHi0, Oi3HeC) cepel IHIHMX KOHKYPEHTIB. SKicHWiA BeO-caidT
MOBUHEH TMOBHO Ta mpodeciiiHo BigoOpakaTh AisUIbHICTH Oi3HECY KOMMaHii Ta
3a0e3neuyBaTh 3pyYHICTh KOPUCTYBAHHS PECYPCOM 1 MPOTNIOHYBATH MOCIYTH UM TOBAPH.

[IparneHHst 1O TPOCTOTH — TEHAEHIS, SIKA CIIOCTEpIraeTbest B cepl uudpoBux
TEXHOJIOTIM B MpPOAOBXK J0Broro yacy. OCKIJIbKH, MOCTIMHO 3pOCTa€ MOMUT Ha BeO-
CaliTh, OJJTHOCTOPIHKOBI BEO-OAATKH 1 JICHIHTH, 3pOCTA€ 1 IParHeHHs CIIPOCTUTHU BeO-
CalT MakCUMaJbHO. [HCTpyMEHTH AJi Bi3yallbHOTO O(POpPMIIEHHS, PO3pOOKH BEO-CalTIB
CTatoTh Bce Oubin mpoctinmmu. Cekper jakoniuHoro UI/UX nuzaiiny mosisrae He
TUIBKM B MPOCTOMY BIPTyaJbHOMY KapKacl 3 TEKCTOM 1 KHOIKaMH, a B KOPHCHOMY
pecypci 3 YCB1IOMJICHHSIM TICUXOJIOT1i KOPUCTYBAYiB Ta iX peakilii Ha MPOAYKT.

UI/UX (anra. User Interface / User Experience) — 1ie cTBOpeHHsI MeXaHi3My
B3a€MO/IIi KOPUCTyBaya 3 BeO-cailToM (BeO-10AATKOM, JIEHAIHIOM, TPaJULIIMHUM BeO-
caiiToM) ¥ Bi3yalibHE BTUICHHS 1bOTO MexaHi3Mmy. [lepinn HiXK mouyaTH MparfoBaTH HaJ
rpadiuHuM 1HTep(deiicoM Ta PO3CTaBICHHSIM €JIEMEHTIB 1HTepdeilcy, BaXJIMBO MAaTH
JIOBOJT1 TJIMOOKE PO3YMIHHS TOTO, SIK MIJBECTU KJIIEHTA J0 L1JIBOBOI ii.

[Mpodecionanu wHanpsmky UI/UX cTBoproioTh iHTepdeicH, siKi B CBOIO Yepry
CYTTEBO TOJIETIIYIOTh B3a€EMOJIIO JItO/IeH 3 OyAb-sIKUM TPOrpaMHUM MpoayKkToMm. Bonu
3HAIOTh, SIK YTPUMATH LUJIbOBY ayJUTOPIIO0 B MPOrPAMHOTO MPOIYKTY, MPOTYMOBYIOThH
KOXKE€H MalOyTHINA KPOK KOPUCTyBaya 1 poOJISTh HOT0 OUIBIIT 3pO3yMUTIIINM, CIIPUSIOTH
NPUXWIBHOCTI 10 MPOAYKTY. [HTepec kopucTyBaya MOKe MIBUAKO 3HUKHYTH, SKIIO:

e mepeOupaTd HaBMaHHS BCl (DYHKIIT HaBiramii B MPOrpaMHOMY TMPOAYKTI JIJIst

BUKOHAHHSI IPOCTOT Jii.

e BHUTpayaTu OaraTo 4Yacy Ha MapHi KIIKM B MPOTPAMHOMY MPOAYKTI JIJIs

OTPHUMAaHHS IJIbOBUX JIAHUX;
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® KOPHWCTYBATHCh HE3PYYHOIO IIaHEJUII0 YIMPABIIHHS, TAHEUNI0 HaBiramii (Taki
maHesni TOBMHHI OyTHM BHMKOHaHI O€3J0raHHO, Tak SK BOHHM HaildacrTimie

BUKOPUCTOBYIOTHCSI KOPUCTYBAUEM);

[IpocToTa, NTaKOHIUHICT, JIETKICTh Ta MUTTEBE PIIICHHS HUJIHOBOTO 3aBIAHHS —
came 1€ MOTPIOHO Cy4yacHOMY KOPHCTYBauy IMpOrpamMHOro mpoaykTy. ['omoBHa Mera
KOMIUIEKCHOTO au3aiiHepcbkoro pimenns UI/UX — migBectd KopucTyBada Ji0
KOHKPETHOI JIOT1YHOI 3yNHUKH, BUKOPUCTOBYIOUM HaWKOpOTITy qopory. Jii kopuctyBaua
IPOrPaMHOTO TMPOJYKTY TOBUHHI BUKOHYBaTUCS B MAaKCHUMAJIbHO I1HTYITUBHOMY
iHTepgeiiclt. llpuxoBanuii (QyHKUIOHAT 3a €CTETUYHUM OQOpPMIIEHHSIM Ta came

0(OpMJIEHHS TOBUHHI CIIPOCTUTH KOPUCTYBAUYEB1 JOCATHEHHS HOTO LIJIEH.

RETVIEWS

Y Set filters:

Retailers Category Time frame

Interactive fashion retail dashboard. Choose brands, categories and time N "y
H&M, Uniqlo, Zara All categories Last week

frame to see fashion competitor benchmark.

New ins Highest most frequent prics Assortment Mix
1098 31.46€
Price structure
A ze E 3
0-9.99¢ . 187% . 122% 108%
ocks & Tights [l Sweatshirts [l Swimwear |l T-Shits [l Trousers [l Underwear
10-19.99€ @® 355% ® 297% 303%
20-29.99€ [ ] 242% ® 321% 218% New ins
200
30-39.99€ . 122% . 3% 15.4% 180
120
40-49.00€ - 4B% L 42% 94% "
: LI i
50+€ - B8% - 108% 92% . H_T m_ n o ..
208 23Sec  24Sep  25%ep o 27Sep
W HaM [ Unigio i Zara
Average price Discount evolution
I l ss Full Data I I , Access Full Data
Colors Sell out

Stock Fabrics

— Access Full Data II | lI Access Full Data | I ||
—— I I I

Puc. 4.1. Be0-au3aitn nanesni ynpaBiiHHS
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Jdnsa  ycmimuoi  peamizamii  Hamoro  MaiOyTHboro  iHTepdeiicy  ans
OJIHOCTOPIHKOBOTO BE0O-/101aTKY s TOTPUMYBABCSl HACTYIHHUX MPaBUJI:

e JloTpumyBaBcsl apXITEKTYpH, MPHU SKIM JIOT1YHO MOB'SI3aH1 €JIEMEHTH IPYIYIOThCS
pazom (puabTpH, rpadivyHi €JIEeMEHTH, CTATUCTUYHI OJIOKH).

e BupiBHIOBaB CKJIaJI0BI €JIEMEHTH 1HTEphEHCy.

e ButpumaB oJuH 3arajibHUM CTUIB 11 GLIBTPIB, rpadikiB, KHOTOK.

e Bci eneMeHTH NPOrpaMHOro MPOAYKTY CTBOPEHI TakK, 110 B3a€MOIOB's3aHl Ta
CTPYKTYpOBaHI.

e 3acTocyBaB aKIICHTYBaHHS yBarm Ha TI€BHUX KHOMKax YW Onokax (He
NepeBaHTa)XyBaB 30BHIIIHINA BUIJISAA HE MOTPIOHMMHU eleMEHTaMM 1HTepdeicy,
BiJIBOJTIKAIOYMMH 1JTFOCTPAIisIMH);

BpaxoBytoun Haiikpamli NpPakTUKH TIO0 CTBOPEHHIO 3PYyYHOTO KOPHUCTYBAIHHHUIIHOTO
iHTepdeiicy Ui KOpucTyBada BeO-T0JaTKy po3poOiieHuit BeO-mu3aiin (puc. 4.1).
JlakoHiyHO mimiOpaHuii HaOlp KOJBOPIB Ta €CTETUYHI TiHI, BIACTYNM Ta pPO3MIpU

CJICMCHTIB HaJarOTb nmaﬁHy HpI/IBa6J]I/IBOF O BUTTIAOY.

4.5 Bubip 0i0mioTex s peanizanii npoekTy

Jlyist mporpaMHOi peanizalili 0JHOCTOPIHKOBOTO BeO-70/1aTKy TMaHeNl yIpaBIiHHS
OyJM 3aCTOCOBaH1 HACTYIHI O10J10TEeKU:

e Angular Material.
e Chart.js.

Material Design — e MoBa au3aiiHy JJs JECKTOIMHUX Ta MOOLIBHUX IOJATKiB,
ska Oyna pospoOsenuii kommaniero Google B 2014 poni. Material Design croporye
po3poOnukam HanamrtyBanHs Ul, 30epiratoun mnpu 1mpoMy 3pydHUd 1HTEepdeiic
nonatkiB. Material Design nae MOXIIUBICTh OTPUMATH THYYKICTh, TI0OpEe OpraHi3oBaHUN
dbopmart, 1100 BUCIOBUTH CBIM CTHIIH Ta OpEHI.

Angular Material — e 6i0i0TeKa KOMITOHEHTIB, sKa MOOY/I0BaHI Ha MPUHIHUII
Material Design. Angular Material cknamaeTbcsi 3 HAOOpPiB KOMITOHEHTIB (DPEHMBOPKY
Angular. Ha Biaminy Big 616mioTexu Bootstrap, sika Hagae KOMIOHEHTH, SIKI MOXKHA

BUKOPUCTOBYBaTH Oyab-akuM crocobom, Angular Material mparne 3a0esmeunTtn

53



NOCTIIOBHUI Ta posmmpeHuit intepderic. Bomumouac, B Angular Material icuye
MOJXJIMBICTh KOHTPOJIOBATHU, K MOBOJATHCS Pi3HI KOMIIOHEHTH B 3aJI€KHOCTI Bij
YCTAHOBJICHUX B HUX BJIACTHUBOCTEH.

Chart.js — ne 6i0mioTeka, sika MpHU3HAYEHA U CTBOPEHHS TpadikiB i Jiarpam.
Bona pno3Bosisie cTBOproBaTH jgiarpamMud 1 rpadikud  OyAb-SKOTrO THITY, a TaKOX
BiIOOpaKaTH J1aHi Ha TIEBHOMY Jliara3oHi 9acy. Takoxk B Hei BOymoBaHI 3acobu poboTH
3 aHIMaIll€lo, M0 JO3BOJIAIOTh €(EKTHO BUAO3MIHIOBATH Tpadikud B 3aJEKHOCTI BiJ
HOBUX JIaHUX, a TAKOXK €KCIIEPUMEHTYBATHU 3 KOJIbOPOM.

HaiiyacTime 3Bu4aiiHi KOpUCTyBayl MOraHO CIPUIMAIOTh JaHi, K1 MpeACTaBIeH]
y BUDIAL Tabnuii uu Tekery. IlepemyciM, ToMy 1o 1€ HE Tak IMPUBAOJIMUBO, ajie B
Habararo OUIBIIOMY CTyMeHl, 00 B TaKOMYy BUIJIAJI CKJIAJHINIE 3pO3YMITH LIHHICTbH
npeacTaBieHnX AaHuX. HaBiTh y BUNAAKY, AKIIO TAOJHIIS MICTUTh HE Oarato laHux, TO
BCE OJIHO € IIAHC, IO JIOJAWHA IIBUAKO MeperjisiHe i Ta YIOyCTUTh MOTPIOHY ii
iH(popmanito. Sk HalvacTime OyBa€, KOJM KOPHUCTYBAad YBAKHO MEPEIVISIHE TUIBKH
JeKUIbKa €JIEMEHTIB TaOJINII, K1 HOTO HAWOIbINe 3alliKaBIATh. Y BUIAIKY, KOJIH II1 XK
naHl OynM TIPEICTABIICH] y BUTIISL JiarpamMu, TO KOpPHUCTyBau 0€3 0COOJMBHUX 3yCHIIb
3Mir Ou mobaunTu KapTuHy B 1iIoMy. Konu crnpaBa cTocyeTbest AiarpaM, To Habararo
JIeTTIe BU3HAYUTH SIKUNUCHh (paKT 4M TPEH]l caMme Mo aAuHamiil rpadika. bescymHiBHO,
yepes BUIIEC BKa3aH1 MPUYMHUA — OyJI0 MPUNHSTE PIIICHHS MOJaBaTH OUIbIe AaHUX IS

KOPHUCTYBaya y BUIJISA1 rpadikiB.

4.6 ApxiTeKTypa 0JHOCTOPiHKOBOIr0 Be0-101aTKY

Angular — me mmatdpopma Ta (GpeHMBOpPK I MOOYAOBH OJHOCTOPIHKOBHX
KIIEHTCHKUX BeO-momatkiB 3a jgomomororo HTML, CSS, JavaScript, TypeScript.
@peiiMBOpK peali3ye OCHOBHY Ta J0JATKOBY (YHKIIOHAJIBHICTh, IK HalOip 010J10TEK
TypeScript, siki MOXHa IMIIOPTYBaTH y CBOI MPOTPaMHI MPOTYKTH.

ApxiTektypa mnporpamu Angular cnMpaeTbcs Ha TeBHI (QyHIaMEHTalIbHI
koHrenmii. OcHoBHuME OymiBenbHUMU Onokamm € wmoxymi (NgModules), sxi

3a0€3MeuyloTh KOHTEKCT KOMMUIAINT s KomroHeHTiB. NgModules rpymye

54



BIMOBIIHUN KOJ Y (GyHKIIOHATRHI Habopu. OaHOCTOpIHKOBUN BeO-momaTok Angular
BU3HavaeThbess Habopom NgModules.

KoMroneHnTr xapakTepu3yroTh MOJIaHHS, K1 SBISIOTH COO0I0 HAOOPHU €JIEMEHTIB
KOPUCTYBAJIBHUIILOTO 1HTEpQelicy, ki Angular ¢peliMBopk Moxe oOupatu Ta
MOAU(DIKyBaTH BIAMOBIIHO J0 JaHUX 1 JIOTIKM TiporpamMu. KoMIOHEHTH MOXYTh
BUKOPHUCTOBYBATH CEPBICH, SIKI MOXYTh HAJAaTH JI€AKl (DYHKIIOHAJIbHI MOXJIUBOCTI, HE
NoB'A3aH1 Oe3nocepeHb0 3 NMOJaHHSIM JaHux. CepBiCM MOXYTh OyTH peali30BaHl B
KOMITOHEHTAX SIK 3aJIEXKHOCTI, pOOJISTYN KO/ €PEKTUBHUM, MOYJIbHUM 1 0araTopa3oBHM.

Monyni, KOMIOHEHTH Ta CEpBICM — II€ MO CYTi KJacH, 10 BUKOPUCTOBYIOTh
nekoparopu. Jlekopatopu B Angular HamaroTh MeTagaHi, 3a JAOMOMOTOI SIKHX
GpeiMBOPK MOKE 3pO3YMITH SIK CaMe ONpalbOBYBAaTH KojA. MeTamaHi sl Kiacy
CepBiciB Halal0Th 1H(opMailito, HeoOxiaHy Angular, 1100 3poOUTH Ti TOCTYIHOIO JJIS
KOMIIOHEHTIB 3a JOIIOMOTr010 BBeACHHS 3aexHocreii (Dependency injection).

JInsi OIHOCTOPIHKOBOrO BeO-A0JATKY IaHENl YHpaBIiHHSA JOCTaTHBO OJIHOTO
MOMYJIA, OCKIIbKM B Hac Oyae BigoOpakaThch OfHA BeO-cTOpiHKa. Po3ristHeMo

CTBOPEHHUI MOYJb, IKUW HazuBaeThess AppModule 3 HacTyTHUM BHUTIISIOM:

import {HttpClientModule} from "@angular/common/http™;

import {NgModule} from "@angular/core";

import {FormsModule, ReactiveFormsModule} from "@angular/forms";
import {MatButtonModule} from "@angular/material/button™;

import {MatCheckboxModule} from "@angular/material/checkbox";
import {MatOptionModule} from "@angular/material/core™;

import {MatDialogModule} from "@angular/material/dialog";

import {MatFormFieldModule} from "@angular/material/form-field";
import {MatSelectModule} from "@angular/material/select";

import {MatTableModule} from "@angular/material/table";

import {BrowserModule} from "@angular/platform-browser";

import {BrowserAnimationsModule} from "@angular/platform-browser/animations";
import {ChartsModule} from "ng2-charts";
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import {AppComponent} from "./app.component”;
import {LoaderComponent} from "./components/loader/loader.component;
import {MarketingDashboardPopoverComponent} from *./components/marketing-
dashboard-popover/marketing-dashboard-popover.component”;
import {MarketingDashboardComponent} from "./components/marketing-
dashboard/marketing-dashboard.component”;
import {NoResultsFoundComponent} from "./components/no-results-found/no-results-
found.component”;
@NgModule({
declarations: [
AppComponent,
MarketingDashboardComponent,
MarketingDashboardPopoverComponent,
LoaderComponent,
NoResultsFoundComponent
1
imports: [
BrowserModule,
FormsModule,
ReactiveFormsModule,
ChartsModule,
MatFormFieldModule,
MatOptionModule,
MatSelectModule,
BrowserAnimationsModule,
MatCheckboxModule,
MatTableModule,
MatDialogModule,
MatButtonModule,
HttpClientModule
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1,

providers: [],
bootstrap: [AppComponent],

})
export class AppModule {

k

Ter declarations peecrpye HasBHi kommoHentn B AppModule moaymi. Kosken
KOMITOHEHT BIJIITOBIJA€ 32 CBOIO JIOTIKY BEO-I0/IATKYy.

AppComponent — kopHeBHII KOMIIOHEHT BeO-IOJaTKy, B sKOMY OyJe
po3mimennii  kommoneHT MarketingDashboardComponent, 1o crBopeHmMiA aJis
B1I00paKE€HHS MMaHEeN yIpPaBIIIHHS.

MarketingDashboardPopoverComponent — kOMITIOHEHT, BiaNOBiJaJIbHUN 3a
CIUTMBAOUY€ MOJajbHE BiKHO. MoaalibHEe BIKHO OyJ€ 3 SBISITUCh Y TOMY BHIAJKY, KOJIH
KOPUCTYyBa4 HATHUCHE Ha OJIMH 13 €JIEMEHTIB Ta0iuil ado rpadiky. ¥ camomy BikHI
BiIOOpaX€HO TPU TOBAapH, SIKI OyayTh HEAOCTYIHI I TEPeriisiay Ui 3BUYaiHOTO
kopuctyBauda. 106 oTpumatu AOCTyn 10 AaHUX MPO TOBAp HEOOXITHO HATHCHYTH B
MoanbHOMY BikHI «Access Full Datay, micis goro BiOyeThes mepeaapecalisi Ha HOBY
BeO-cTopiHKy. 100 3akpuTH MOJadbHE BIKHO MOTPIOHO HATHUCHYTH 32 MOr0 MekKamu.

MOI[&JIBHG BIKHO BUI'JIJa€ HACTYITIHUM YMHOM:

Access Full Data

R A ™

Puc. 4.2. Monaneshe BikHo komnonenta MarketingDashboardPopoverComponent
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LoaderComponent — koMIIOHEHT, BiAMOBIJAIBHAN 32 BiIOOpaKCHHS 1HIUKATOPa
3arpy3Ku JaHUX, a caMe JaHuX, K1 OyayTh HagxoauTH 110 kiieHta sk JSON 00’ ekT.

JSON (anrn. JavaScript Object Notation) — TekcToBHil popMar 0OMIHY JaHUMHU,
3acHOBaHM Ha JavaScript.

LoaderComponent Mae HACTYIIHHI BUIJIS:

RETVIEWS

LECTRA T Set filters:

Interactive fashion retail dashboard. Choose brands, categories and time ’
frame to see fashion competitor benchmark.

Highest avg discount Highest most frequent price .
! s nest s Assortment Mix

Price structure

Q Mew ins

Puc. 4.3. Inaukarop 3arpy3ku kommnoHenta LoaderComponent

MarketingDashboardComponent — HalrogoBHIIIMH KOMIIOHEHT HAIIIOI'O
OJIHOCTOPIHKOBOTO BeO-J0JaTKy, Tak SK B HbOMY pea3i3oBaHa JIOTiKa 3B’s3aHa 3
¢binpTpamu, rpadgikamMu Ta Tabnuier. B cBolo dyepry Leld KOMIIOHEHT 1€papXidHO
BKJTIOUYAE B cebe KOMIIOHCHTH MarketingDashboardPopoverComponent,
LoaderComponent, NoResultsFoundComponent, siki OyayTh JTUHAMiYHO 3’SIBJISTHUCH HA
B 3QJIEKHOCTI Bl KOPUCTYBAJIbHUIBKUX 1.

NoResultsFoundComponent — KOMIOHEHT, BIAMOBIAAIbLHUI 3a BiZ0OpaXKCHHS
1HMKATOpa BIICYTHOCTI PE3yNbTaTiB MO BUOpanux ¢inpTpax. g npukiany B uibTpi

«Retailers» niuoro He Oyae BUOpaHO, TO JaHWH KOMIIOHEHT Bi0OpA3UTHCS TaK:
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RETVIEWS

) LECTRA T set filters:

0 N o 1 i Cale Time frame
Interactive fashloh retail dashboard. Choose brands, categories and time Retailers ) A""g":' . v o v
frame to see fashion competitor benchmark. categories ast weel

New ins Highest avg discount Highest most frequent price

Assortment Mix

Price structure

New ins

Puc. 4.4. ITngukarop BincytHocTi pe3ynbTaTiB komrorneHTa NoResultsFoundComponent

4.7 Peajizanisi JIOTiKH OJJHOCTOPIHKOBOI0 Be0O-101aTKY

OcHoBHaA peanizailisi JIOTIKM OJIHOCTOPIHKOBOTO BeO-J0JIaTKy MICTUTBCS B
komnoneHti MarketingDashboardComponent. Ilepmr 3a Bce BapTo 3a3HAuUTH, SK
npairoth kKomnoneHTr B Angular ¢peiiMopky. KoskeH KOMIIOHEHT Ma€ KUTTEBUH IHKIL.
[Ticnst ctBOpeHHsT KOMITIOHEHTa (hperMBOpPK Angular BUKITUKA€E Yy ITbOTO KOMIIOHEHTA PSijI
METO/IB, SIK1 MPEACTABISIOTH PI3HI €TANH KUTTEBOTO LUKITY:

e constructor — BUKIMKAEThCA, KoM Angular CTBOPIOE KOMIIOHEHT 200 JUPEKTUBY,
BUKJIMKAIOUU «NEW» (HOBHM €K3EMILUISAP) IS KIIacy.

e ngOnChanges — BUKJIMKAeThCS IIOpa3y, KOJIM BiJOYBAaeThCS 3MiHA OJHIET 3
BXIJJHUX BJIACTUBOCTEW KOMIIOHEHTAa, B TOMY YHCII MPH MOYATKOBIN YCTaHOBIII
BlactuBocTed. Bin mpuitmae 06'ekt kiacy SimpleChanges B sSikoCTi mapamerpa,
AKUM MICTUTh 1HQOpPMAII0 MpO Te, SAKI BIACTUBOCTI 3MIHWIHCH. MOoXHa
OTpUMATH MONIEPEH1 1 TOTOYHI 3HAUYCHHSI BJIaCTUBOCTEH.

e ngOnlinit — BUKIUKAETHCS, KOJMM KOMIIOHCHT OyB iHimianizoBanwuii. Lleit meron

BUKJIMKAETHCS JIMIIE OJMH pa3 micis Metoay NgOnChanges.
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e ngDoCheck — BHKJIMKA€ThCS, KONHM BHKIHKAETHCS JIETEKTOP 3MiH KOMITOHEHTA.
Ile mo3BoJsie peani3yBaTH BIJIACHUW aJTOPUTM BHUSABJICHHS 3MiH IS JaHOTO
KOMIIOHEHTA.

e ngAfterContentinit — Bukiukaetscs oguH pas micias meroay ngDoCheck micis
BCTaBKH BMICTY B IIPEJICTaBJICHHS KOMITOHCHTA.

e ngAfterContentChecked — BuKIHMKa€eThCS KOXKHOTO pa3y, KOJHM BMICT JaHOTO
KOMITOHEHTA NIEPEBIPSETHCS MEXaH13MOM BUsIBJICHHS 3MiH Angular.

e ngAfterViewlnit — BukIMKaeThCs, KOJIU MOJAAHHS KOMIIOHEHTA 1 HOTO JOYipHIX
KOMIIOHEHTIB MOBHICTIO 1HII[1aJ1130BaHE.

e ngAfterViewChecked — Buknukaetscs ppeiiMBopkoM Angular micis mepeBipku
Ha 3MIHU B IOJaHHI KOMIIOHEHTA.

e ngOnDestroy — Oynme BUKIMKaHWUK Oe3mocepeaHbO Tepena TuM, sk Angular
3HHUIUTH KOMIOHEHT. [loTpiOHO BHKOPUCTOBATH M€l METOJ, MO0 CKacyBaTH

MIIMMCKY Ha CIIOCTepIrardl 00’ €KTH, 00 YHUKHYTH BUTOKIB ITaM'sITi.

ngOnChanges
ngOnlnit
ngDoCheck

ngAfterContentinit
ngAfterContentChecked
ngAfterViewlnit
ngAfterViewChecked

ngOnDestroy

Puc. 4.5. )Kurrei nukiau Angular KOMIOHEHTIB

Jlns peamizanii norikn B MarketingDashboardComponent BuKOpHCTOBYIOTBCS 1Ba
xutTeBl mukim NgoOninit ta ngOnDestroy. JXuttepuit mmxi ngOninit Burismae

HAaCTYIIHUM YHMHOM.
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1 public ngOnlnit(): void {

2 this._isLoading = true;

3 this.http.get(*'get_data.json")
4 .pipe(

5 finalize(() =>{

6  this._isLoading = false;
7 this.cdr.detectChanges();
8 1}

9

)
10 .subscribe((response: DashboardData) => {

11 this.dashboardData = response;

12  this._filtersForm = this.buildForm();
14 this.init();

15 this.onChangeForm();

16 });
17}

[Toe isLoading — BimmoBimae 3a BimoOpakenHs LoaderComponent. bauumo, 110
BiactuBicTh _ISLoading Biamoeimae 3HaveHHIO «true» o3nagae, mo LoaderComponent
BiJI0Opa3UTh 1HIAUKATOP 3arpy3Ku JaHUX. Y HACTymHoMy psijaky 3, BijmOyBaetscs HTTP
sarmuT «GET», B siIkoMy BKa3yeTbes MUIAX 10 BeO-cepepa. B psnky 10 — mignucka Ha
OTpUMaHHs JaHUX BiJl BeO-cepBepy. Sk TiNbKM AaHi OyoyTh OTpUMaHi, BOHU OYyIyTb
npucBoeni dashboardData 06’exty. BapTo 3a3HauuTH, 1110 MiCas TOTO, SK JAaHi OyIyTh
OTpUMMaH1 1HAMKATOpP 3arpy3Kd 3HUKHE, 1€ MOXXHA NMOOayuTH B 6 psuKy. 7 psAIOK
BignoBimae 3a onoBieHHs kommoHenta MarketingDashboardComponent Ta iioro
BHYTPIIIHIX KOMIIOHEHTIB. B 12 psnky meton kiacy buildForm() mosepHe 10 00’e€kTy
filtersForm nmani qis ¢inetpi. B 14 psaky Bukiakaetbes GyHKIis init, ska BiAmosigae

3a iHimiasizaiio ocHoBHUX Oj0kiB kommnoneHTy MarketingDashboardComponent. B 15
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PSAAKY BUKJIAKaeTbes (DyHINS, sIKa BIAMOBiA€E 3a BiMOOpPaKEHHS 3MIH y BUIAJKY, SKIIO
OJIHUH 3 (PUIBTPIB 3MIHUTHCS KOPUCTYBAUYEM.

Meton buildForm Burisgae HaTCYITHUM YHHOM:

private buildForm(): FormGroup {
const defaultSelectedBrands = this.dashboardData.brands.filter(brand =>
Ibrand.locked);
const defaultSelectedTimeFrame = this._timeFrames.find(timeFrame => timeFrame.id
=== TimeFrames.LastWeek);
const defaultSelectedCategory = this.dashboardData.categories.find(category =>
category.id === Constants.ALL_CATEGORIES_ID);
return this.fb.group({
brands: [defaultSelectedBrands],
categories: [defaultSelectedCategory],
timeFrame: [defaultSelectedTimeFrame],
hk
}

MoxxHa mobauynTH, 10 B pe3yJabTaTi METOJA Kiacy TMoBepTae o00’ekT ¢opMu
(FormGroup), skmii Oyae CTBOpPEHHMI 3a JOMOMOror KoHcTpykropa FormBuilder
(«this.fb.group»). FormBuilder mepemaetbcs y sIKOCTI cepBica y KOHCTPYKTOp. 3a
JOTIOMOTOI0  MeToay group cTBoproeTbest 00'ekT FormGroup. Koken eneMeHT
nepenaeTbes y GopMy y 3BHYafHOMY MacCHBi 3HaueHb. TyT BU3HAYCHO TPH CIICMCHTH:
«brands», «categories», «timeframe». J[lns mnpus'ssku o0'exra filtersForm mo
KOHKPETHOTO eJ1eMEeHTY (hOpMU 3aCTOCOBY€eThCs aTpuOyT formGroup:

<form [formGroup]="_filtersForm">

Kpim Toro, HeoOxinuo 38'si3atu 00'ektu FormControl (brands, categories, timeframe) 3
eJIeMeHTaMH BBOJy 3a fonomoror atpudytiB formControlName:
<mat-label>Retailers</mat-label>

<mat-select formControlName="brands" multiple>
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<mat-label>Category</mat-label>
<mat-select formControlName="categories">
<mat-label>Time frame</mat-label>

<mat-select formControlName="timeFrame">

3a moromororo Bupasis, Hanpukiay «this._ filtersForm.controls.timeFrame» mMu Mmoxxemo
3BEPHYTHUCA J0 MNOTPIOHOrO €aeMeHTy (OPMH 1 OTPUMATU YU 3MIHUTH MOro craH ado

3HAYCHHAI.

4.8 I'padixkn HoBux TOBapiB («New ins») Ta acoprumMeHTIiB («Assortment
Mix»)

bazoBa koH(iryparis 1 rpadikiB BUTIIA1a€ HACTYITHUM YHHOM:

public _newlnsChart = {
options: {
maintainAspectRatio: false,
responsive: true,
scales: {
xAxes: [{
gridLines: {display: false},
1
yAXxes: [{
gridLines: {display: false},
ticks: {
beginAtZero: true,
callback: (tick, index, array) => (index % 2) ? " : tick
b
H

h
legend: {
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labels: {boxWidth: 12},
position: "bottom",
onHover: onHoverLegend,
}
onHover: onHoverChartElements,
onClick: this.onClickChartElement.bind(this),
}
dataSets: null,

labels: null,

1

[ls xkoHQirypamis npuB’si3yeTbess a0 kommoneHta Chart.,js, skwii Oyne
BIJMOBITaNIbHU# 3a OOy 0By rpadiky. [Toss dataSets ta labels 6yayTs 3anoBHeHi micis
TOTO0, SIK 1aHl OyayTh oTpuMani 3 HTTP 3anurty. Takoxx BapTO BIAMITUTH, 110 IPH 3MIHI
oJiHOTO 3 (UIBTPIB BCl Tpadiku OyayTh JUHAMIYHO MEepeMaaboBaH1, BIAMOBIAHO JaHUX,
ki BuOpani. Hampukian, Budepemo asa openan — H&M | Zara, kareropito — T-shirts,
nepioJ1 yacy — 3a ocTaHHil micsipb («Last monthy).

Ha nepmiomy Ta Ha apyromy rpadiky (puc. 4.6) BigoOpakaroThCsl TUTBKH BUOpaHi
Openau, kateropii Ta mepionm yacy. Ha gpyromy rpadixky «New ins» jerko
MPOAHAJII3YBaTH HOBI HAIXO/KEHHS 32 BECh MICSIb. TaKoX y BUIAIAKY 3MiHM (PiIbTpa
nepiony 4vacy Ha ocrtaHHiIM TwkaeHb («Last week») kopucTtyBau MmoOayuTh aaHi

HaJIXO/P)KEHb 3a OCTaHHIN TxaeHb (puc.4.7).
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Y Set filters:

Retailers Category Time frame

H&M, Zara T-Shirts Last month

Assortment Mix [-Shirts

H&M

Zara 10.6%

B T-Shirts Ls [l T-Shirts Ss Tank Tops

New ins [-Shirts
40
30
20

10

0 - — I H

28Aug 31Aug 03Sep 06Sep 09Sep 12Sep 15Sep 18Sep 21Sep 24 Sep 27 Sep

Il H&M Zara

Puc. 4.6. I'padixu 3 HanamroBanuM PpiibTpom

New ins [-Shirts

14

10

6
2.. H B [
|

20 Sep 21 Sep 22 Sep 23 Sep 24 Sep 25 Sep 26 Sep 27 Sep

B H&M Zara

Puc. 4.7. I'pacdik HoBuX ToBapiB «New ins» 3 mepioiom 4acy 3a OCTaHHIN THKICHD
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4.9 Tabdnuus cTpykTypH 1iH («Price structurey)

Jlns moOGynoBu Tabnuil Oyino BUKopucTaHO KoMroHeHT MatTable 13 6i6mioTexu

Angular Material. Kommonent MatTable 3a6esneuye Tabauio nanux y cruai Material

Design, siky MO)KHa BUKOPUCTOBYBATH IS BiTOOpaskeHHs psAIKiB naHuX. JlaHa TaOmuist

BUI'JISIJ1Ia€ HACTYITHUM YHHOM.

Price structure
Price ranges

0-9.99€

10 - 19.99€
20 - 29.99¢€
30 - 39.99€
40 - 49.99€

50+€

H&M

1.4 %

222%

30.7 %

23.6 %

9.4 %

12.9%

Unigle
%
o 14%
e 17T%
@ 368%
® 234%

. 8.7 %

Zara

2%

17 %

15.9 %

28.1%

254 %

11.6 %

Puc. 4.8. Tabmuns cTpykTypH 11iH «Price structure»

Tabnuis Bizyanizye JaHi J1anma3oHy IiH B 3aJ1eXHOCTI Bi Openay. 1106 xopucTtyBauy

OyJI0 3py4HO TEperisjgaTH JaHi OyJlo MPUNHATO pIIIEHHS BigoOpa)xkaTH BIACOTKH Yy

BUTJIAAI KpyriB. B TakoMmy Burisiai iHpopMmalis JErko Bi3yaJlbHO CIPHUIMA€EThCA.

Hanpuxnan, MoxHa 3pa3y moOauuTy HalOUIbIIMKA BiACOTOK TOBapiB — 36.8%, B

mianmazoni miH 30 — 39.99€. Takox HampOTH 3aroJIOBKy TaOJUIll MOXXHA MOOAYUTH

BUOpaHy KaTeropito, 1mo sKiil BigoOpakaroThCs JaHl — y HAIIOMYy BUIAAKY KaTeropis

«Dressesy.
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4.10 CraTucTu4Hi 6,10KH
CraructuyHi 0J0KM OyIyTh BUPAXOBYBATHCh Ha OCHOBI BHOpaHux ¢inbTpiB. L
OJIokM OyayTh MpEACTaBICHI Yy BHUIVISAAI TPhOX EJIEMEHTIB KOPHUCTYBAIBHHUIIBKOTO
iHTepdeiicy, ki OyAyTh BUPaXOBYBaTH:
e KinpkicTs HOBHX TOBapiB («New insy).
e Haiipuma 3umxka («Highest avg discounty).
e HaiiBuma Haituacrima nina («Highest most frequent price»).

CratuctryHi OJIOKH JaHUX BUTTIAAAK0Th HACTYITHUM YHMHOM!

New ins Highest avg discount Highest most frequent price

1098 49.2% 31.46€

Puc. 4.9. CraructuuHui 010K JaHUX

RETVIEW
T\L!CTRA u-?u % Y set filters:
Interactive fashion retail dashboard. Choose brands, categories and time I ategory v Time frame v
frame to see fashion competitor benchmark. 0 Hem All categories Last week
New ins Highest avg discount Highest mast frequent price O Uniglo
[ zara
Price structure '

New ins

200
160
120

80
40
20 Sep 21 Sep 22 Sep 23 Sep 24 Sep 25 Sep 26 Sep 27 Sep

W Ham

Puc. 4.10. Ctatuctuunuii 010k 6€3 BUOpaHor GiuibTpy
KoxeH 13 eleMeHTIB CTaTUCTUYHOTO OJIOKY, OyZie BUPaxOBYBAaTUCh HA OCHOBI
BuOpanux ¢iapTpiB — Retailers, Category, Time frame. KinbkicTs HOBUX TOBapiB («New

INS») — OOYMCITIOETBCS SIK cymMa BCiX HOBHX ToBapiB. HaiiBuima 3urmkka («Highest avg
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discounty) — oOumcitOeThCS SIK HAWOUIBINE 3HAYCHHS 3HWKKU. HanmpoTu 3HaYeHHS
3HUKKH, MOYKHA T00auuTH OpeHJ| B SIKOTO Jii€ I 3HIWKKA. HaiiBuina HaifvacTima 1iHa
(«Highest most frequent price») — o0OUYMCIIOETBCA SK HaWOLIbIIA 1 HaWJacTiie
3HAYCHHS. Y BHITAJIKY, SIKIIO HE OyJe BUOPAHOTO JKOJHOTO OpPEeHIYy CTAaTUCTUHUHN OJIOK

OyJze BUTIIAIaTH sIK Ha puc. 4.10.
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BUCHOBOK J10O PO3JA1J1Y 4

Y mpomy po3aiai Oysno OmMcaHO CTBOPEHHS OJHOCTOPIHKOBOTO BEO-70JIaTKYy.
Busnaueno ¢yHIiOHaTbHI BUMOTH OJHOCTOPIHKOBOTO BeO-momatky. lliarotoBneHo
MOJIeNIb JaHuX i kiieHta. [IpoaHanizoBaHO, sIKI BUMOTH JUIsl BIACTHUBOCTI JaHHUX
NOTPIOHO JOTPUMYBATHUCh. PO3MISIHYTO OCHOBHI OCOOJMBOCTI CTBOPEHHS CY4acHOTO
Be0-/IM3aifHy Ta MOro CTBOPEHHA ISl OJHOCTOPIHKOBOTO BeO-momaTKy. [linidpano psn
010TioTeK NI peaizallli IPOeKTy OJHOCTOPIHKOBO BEO-/10JaTKy MaHesl yIpaBIIiHHS
MOJHOI po3p10HO1 TOPriBiil. PO3rsHYTO apXiTEeKTypy IPOEKTY Ta peai30BaHO JIOTIKY Ha
KJIIIEHTI JJI1 OJTHOCTOPIHKOBOTO BeO-70/1aTKy. Byno cTBopeHo rpadiku HOBHUX TOBapiB
(«New 1ins») Ta acopTumeHTIB («Assortment Mix») Tabmuus cTtpyktypu 1iH («Price

structure»), CTaTUCTUYHI OJIOKH.
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BUCHOBKU

B Xoi BUKOHaHHS TUIJIOMHOI poOOTH OYyJI0 CTBOPEHO OJHOCTOPIHKOBHUM BeO-
JOJATOK IS ¢()eKTHBHOTO BHKOPUCTAHHS B cdepi Oi3Hecy 3a jomomororo JavaScript
¢perimBopky Angular 10. Jlns 1mporo Oysi0 BHKOPHCTAHO CYyYacHi BeO-TEXHOJIOTIT
HTML5, CSS3, JavaScript, dpeiimBopk Angular 10.

B pesynbrari cTBOpeHO BEO-T0MATOK, KU Oyae KOPUCHUUW I KOMITaHiH, sKi
3aiiMarOThCA  Ol3HEc-aHai30M CBITOBUX OpeHaiB. lleli momatok sBisie o000
IHTEPaKTUBHY MMaHEJb JJIs1 YIPABIIHHSA MOJHOI pO3Api0OHOT TOPTiBIIl Cy4aCHUX CBITOBUX
openaiB, Takux sk «H&M», «ZARAy», «UNIQLOy». Ilsg iHTepakTUBHA mMaHEIb
B110Opakae 1HGOpPMALI0 y BUIIISAl JTUHAMIYHUX TpadikiB Pi3HOTO TUIY Ta MaHENb
YIpPaBJIiHHS, 32 JOMOMOTI'OIO SIKO1 KOPUCTYBad Moxe (pinbTpyBaTu AaHl. CTBOpeHUI BeO-
JI0JIaTOK BiJIMOBI/Ia€ TPUHITUIIAM CYy4aCHOTO BEO-I13aliHy.

Byno mpoaHanizoBaHO OCHOBHI MOJOKE€HHS KOHULEMLII OJHOCTOPIHKOBOTO BeO-
J0JIaTKy Ta JOCIIHKEHO OCOOJMBOCTI PO3POOKM BEO-IOAATKy 3 BUKOPHUCTAHHAM
Angular 10. Po3po0neHo 3pyuHuii BeO-AM3aiiH i BeO-A0AaTKy, SKHH ITOBHO
BiJ1I0Opaxae QyHKI1OHATBHICTb.

Martepianu naHoi JUIUIOMHOT POOOTH 3MOXYTh JOMOMOTTH 3aJIyYUTH OLIbIIE
HOBHUX KIIEHTIB, fKl 3ailMalOThCsa Oi3HECOM, a caMe B Oi3Heci po3apiOHOI TOPTriBII.
CTBOpeHUil 0OTHOCTOPIHKOBUIN BE0-A0JaTOK MOXKEe OyTH BUKOPUCTAHUH, SIK PEKJIAMHUN
IPOJIYKT TAKOTO XapaKTepy, IO KOPUCTyBadaM HEBIIMIHHO 3aXOUYEThCSA TMOMIUTUTHUCS

1H(opMalIi€ro Mpo HLOTO 3 MAPTHEPOM 10 O13HECY B chepi Mpoaax.
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JOJATOK A
Koxa nporpamMu iHTepakTHBHOI NaHeJi AJ151 YIPaBJIIHHS MOJIHOI PO3ApiOHOT
TOPTriBJIi Cy4YaCHHUX CBITOBMX OpeH/IiB

HTML xomnonenTa marketing-dashboard:

<div class="marketing-dashboard">
<div class="marketing-dashboard__container">
<div class="marketing-dashboard__row">
<img class="marketing-dashboard _logo" src="../../../assets/img/logo.png"
alt="Retviews">
</div>
<div class="marketing-dashboard__row">
<div class="marketing-dashboard _column*>
<p class="marketing-dashboard _description">
Interactive fashion retail dashboard. Choose brands, categories and time frame to
see fashion competitor
benchmark.</p>
</div>

<div class="marketing-dashboard__column">
<div class="marketing-dashboard _toolbar">
<div class="marketing-dashboard _toolbar-title">
<img src="../../..Jassets/img/icon-filter.svg" alt="icon-filter">
Set filters:
</div>

<form *nglf="_filtersForm;" [formGroup]="_filtersForm" class="marketing-
dashboard__toolbar-controls”
novalidate>
<mat-form-field appearance="fill">
<mat-label>Retailers</mat-label>
<mat-select formControlName="brands" multiple>
<mat-option *ngFor="let brand of dashboardData.brands"
[value]="brand"
[disabled]="brand.locked"
(click)="_onControlOptionClick(brand.locked)"
class="marketing-dashboard__toolbar-select">
{{brand.value}}
<img *nglf="brand.locked" src="../../../assets/img/locked-icon.svg"
alt="locked-icon"
class="locked-icon">
</mat-option>
</mat-select>
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</mat-form-field>
<mat-form-field appearance="fill">
<mat-label>Category</mat-label>
<mat-select formControlName="categories">
<mat-option class="marketing-dashboard _toolbar-select"
*ngFor="let category of dashboardData.categories"
[disabled]="category.locked"
[value]="category"
(click)="_onControlOptionClick(category.locked)">
{{category.value}}
<img *nglf="category.locked" src="../../../assets/img/locked-icon.svg"
alt="locked-icon"
class="locked-icon">
</mat-option>
</mat-select>
</mat-form-field>

<mat-form-field appearance="fill">
<mat-label>Time frame</mat-label>
<mat-select formControlName="timeFrame">
<mat-option class="marketing-dashboard _toolbar-select"
*ngFor="let timeFrame of _timeFrames"
[disabled]="timeFrame.locked"
[value]="timeFrame"
(click)="_onControlOptionClick(timeFrame.locked)">
{{timeFrame.value}}
<img *nglf="timeFrame.locked" src="../../../assets/img/locked-icon.svg"
alt="locked-icon"
class="locked-icon">
</mat-option>
</mat-select>
</mat-form-field>
</form>

<app-loader *nglf="1_filtersForm && _isLoading"></app-loader>
</div>
</div>
</div>

<div class="marketing-dashboard__row">
<div class="marketing-dashboard__column">
<div class="marketing-dashboard__statistic">
<div class="marketing-dashboard__statistic-item">
<p>New ins</p>
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<div class="marketing-dashboard__statistic-item-value"
*nglf="_newlnsStatistic && allFiltersSelected">
{{_newlnsStatistic}}
</div>
</div>

<div class="marketing-dashboard__statistic-item">
<p>Highest avg discount</p>
<div class="marketing-dashboard__statistic-item-value"

*nglf="_highestAvgDiscountStatistic && allFiltersSelected">
{{_highestAvgDiscountStatistic[1]}}%
<span>{{ _highestAvgDiscountStatistic[0]}}</span>

</div>

</div>

<div class="marketing-dashboard__statistic-item">
<p>Highest most frequent price</p>
<div class="marketing-dashboard__statistic-item-value"
*nglf="_highestAvgPriceStatistic && allFiltersSelected">
{{ highestAvgPriceStatistic[ 1]} }€</div>
</div>
</div>

<div class="marketing-dashboard _widget marketing-dashboard _widget-price">
<div class="marketing-dashboard _widget-title">
Price structure
<span class="marketing-dashboard _widget-sub-title" *nglf="_filtersForm">
{{selectedCategory?.value}}
</span>
</div>

<div class="marketing-dashboard__widget-price-wrapper"
*nglf="_priceStructure?.data?.length && ! isLoading;">
<mat-table *nglf="allFiltersSelected; else selectFiltersTml"
[dataSource]="_priceStructure.data">
<ng-container *ngFor="let displayedColumn of
_priceStructure.displayedColumns"
[matColumnDef]="displayedColumn">
<ng-container *nglf="displayedColumn ===
_constants.PRICE_STRUCTURE">
<mat-header-cell *matHeaderCellDef>Price ranges</mat-header-cell>
<mat-cell *matCellDef="let
element">{{element.priceRange} }{{ priceStructure.currency}}</mat-cell>
</ng-container>
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<ng-container *nglf="displayedColumn !==
_constants.PRICE_STRUCTURE">
<mat-header-cell *matHeaderCellDef>{{displayedColumn}}</mat-header-
cell>
<mat-cell *matCellDef="let element">
<div class="percent-cell" (click)="_openPointDetails()">
<div class="circle-wrapper">
<div class="circle"
[style.background-
color]="dashboardData.brandColors[displayedColumn]"
[style.width.px]="element[displayedColumn] / 2.15"
[style.height.px]="element[displayedColumn] / 2.15">
</div>
</div>
<div class="percent">{{element[displayedColumn] | number:'1.0-1'}}
{{_priceStructure.measurement}} </div>
</div>
</mat-cell>
</ng-container>
</ng-container>

<mat-header-row
*matHeaderRowDef="_priceStructure.displayedColumns"></mat-header-row>
<mat-row *matRowDef="let row; columns:
_priceStructure.displayedColumns;"'></mat-row>
</mat-table>
</div>

<app-loader *nglf="_isLoading"></app-loader>
<app-no-results-found text="No result found"
*nglf="!_priceStructure?.data && ! isLoading">
</app-no-results-found>
</div>
</div>

<div class="marketing-dashboard__column">
<div class="marketing-dashboard__widget marketing-dashboard _widget-
assortment™>

<div class="marketing-dashboard__widget-title">
Assortment Mix
<span class="marketing-dashboard __widget-sub-title" *nglf="_filtersForm">

{{selectedCategory?.value}}

</span>

</div>
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<div class="marketing-dashboard _widget-assortment-wrapper'>
<ng-container *nglf="_assortmentMixChart?.dataSets?.length &&
I isLoading">
<div *nglf="allFiltersSelected; else selectFiltersTml"
class="marketing-dashboard__widget-assortment-wrapper-canvas'">
<canvas baseChart

chartType="horizontalBar"

[datasets]="_assortmentMixChart.dataSets"
[labels]="_assortmentMixChart.labels"

[options]="_assortmentMixChart.options"
[plugins]="_chartsPlugins"
[legend]="true">
</canvas>
</div>

</ng-container>
<app-loader *nglf="_isLoading"></app-loader>

<app-no-results-found text="No result found"

*nglf="1_assortmentMixChart?.dataSets?.length &&

I isLoading">

</app-no-results-found>

</div>
</div>

<div class="marketing-dashboard _widget marketing-dashboard__widget-new-
Ins">
<div class="marketing-dashboard _widget-title">
New ins
<span class="marketing-dashboard__widget-sub-title" *nglf="_filtersForm">
{{selectedCategory?.value}}
</span>
</div>

<ng-container *nglf="_newlnsChart?.dataSets?.length && ! isLoading">
<div class="marketing-dashboard__widget-new-ins-wrapper-canvas">
<canvas *nglf="allFiltersSelected; else selectFiltersTml"
baseChart
chartType="bar"
[datasets]="_newlInsChart.dataSets"
[labels]="_newInsChart.labels"
[options]="_newInsChart.options"
[legend]="true">
</canvas>
</div>
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</ng-container>
<app-loader *nglf="_isLoading"></app-loader>

<app-no-results-found text="No result found"
*nglf="1_newlnsChart?.dataSets?.length && ! isLoading">
</app-no-results-found>
</div>
</div>
</div>

<div class="marketing-dashboard__row">
<div class="marketing-dashboard _column" *ngFor="let chart of _hiddenCharts">
<div class="marketing-dashboard _widget">

<div class="marketing-dashboard _widget-title">
{{chart.title}}
<span class="marketing-dashboard__widget-sub-

title">{{chart.subTitle}}</span>
</div>

<div class="hidden-chart">
<img [src]="chart.img" [alt]="chart.title">
<button class="access-button">Access Full Data</button>

</div>

</div>
</div>
</div>
</div>
</div>

<ng-template #selectFiltersTml>
<app-no-results-found text="Select filters"></app-no-results-found>
</ng-template>

TypeScript komnonenTa marketing-dashboard:

import {HttpClient} from "@angular/common/http";

import {ChangeDetectionStrategy, ChangeDetectorRef, Component, OnDestroy,
Onlinit} from "@angular/core";

import {FormBuilder, FormGroup} from "@angular/forms";

import {MatDialog} from "@angular/material/dialog";

import * as Chart from "chart.js";

import {ChartDataSets} from "“chart.js";

import * as pluginDataLabels from "chartjs-plugin-datalabels”;

import {Subject} from "rxjs";
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import {finalize, takeUntil} from "rxjs/operators";
import {

AssortmentMix,

AvailableCategoriesData,

DashboardData,

HiddenCharts,

PriceStructure,

Selectltem,

Statistic,
} from "../../models/dashboard.model";
import {Constants} from "../../utils/constants";
import {MarketingDashboardPopoverComponent} from "../marketing-dashboard-
popover/marketing-dashboard-popover.component";

Chart.defaults.global.plugins.datalabels.display = false;

enum TimeFrames {
LastWeek = "lastWeek",
LastMoth = "lastMonth",
CustomPeriod = "customPeriod"

¥

const ASSETS PATH ="../.[.I",

function onHoverChartElements(event, elements): void {
event.target.style.cursor = elements[0] ? "pointer" : "default";

¥

function onHoverLegend(event, legendltem): void {
event.target.style.cursor = legendltem ? "pointer" : "default”;

¥

@Component({
selector: "app-marketing-dashboard",
templateUrl: "./marketing-dashboard.component.html”,
changeDetection: ChangeDetectionStrategy.OnPush
by
export class MarketingDashboardComponent implements Onlnit, OnDestroy {
public dashboardData: DashboardData;
public _timeFrames: Selectlitem[] = [
{
id: TimeFrames.LastWeek,
value: "Last week",
locked: false
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I
{

id: TimeFrames.LastMoth,
value: "Last month",
locked: false

b
{

id: TimeFrames.CustomPeriod,
value: "Custom period",
locked: true

}
I;
public _chartsPlugins = [pluginDatalLabels];
public _assortmentMixChart = {
options: {
scaleShowLabels: false,
maintainAspectRatio: false,
responsive: true,
scales: {
yAXxes: [{
stacked: true,
gridLines: {display: false},
ticks: {
fontFamily: "Gotham Medium",
fontSize: 13,
fontColor: "rgba(0,0,0,.54)"

}

3
xAXxes: [{

display: false,
stacked: true,
gridLines: {display: false},
H
h
tooltips: {
mode: "single",
callbacks: {
label: (tooltipltem, data) => {
let label = data.datasets[tooltipltem.datasetIndex].label ||

if (label) {
label +=":";

}

label += tooltipltem.xLabel + "%";
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return label;

b
¥
h
plugins: {
datalabels: {
color: "white",
display: true,
clip: true,

}
I3
legend: {
position: "bottom",
labels: {boxWidth: 12},
onHover: onHoverLegend,

formatter: value => value <5 ? " : "${value}%’

}
onClick: this.onClickChartElement.bind(this),

}
onHover: onHoverChartElements,
dataSets: null,
labels: null,
}
public _newlnsChart = {
options: {
maintainAspectRatio: false,
responsive: true,
scales: {
xAXxes: [{
gridLines: {display: false},
1,
yAxes: [{
gridLines: {display: false},
ticks: {
beginAtZero: true,

}
3]

2
legend: {

labels: {boxWidth: 12},
position: "bottom",
onHover: onHoverLegend,

¢

callback: (tick, index, array) => (index % 2) ? "" : tick

[TponoBxeHHs qoaaTky A
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onHover: onHoverChartElements,
onClick: this.onClickChartElement.bind(this),
he
dataSets: null,
labels: null,
3
public _highestAvgDiscountStatistic: [string, number];
public _highestAvgPriceStatistic: [string, numberT];
public _newlnsStatistic: number;
public _priceStructure: PriceStructure;
public _constants = Constants;
public _filtersForm: FormGroup;
public _isLoading: boolean;
public _hiddenCharts: HiddenCharts[] = [
{
img: "${ASSETS_PATH}assets/img/average-price-hidden.jpg’,
title: "Average price",
subTitle: "Average price per category"

}
{
img: "${ASSETS_PATH}assets/img/discount-evolution-hidden.jpg’,

title: "Discount evolution”,
subTitle: "Discount structure per brand"

2
{
img: "${ASSETS PATH}assets/img/colors-hidden.jpg’,

title: "Colors",
subTitle: "Colors structure per brand"

b
{
img: "${ASSETS_PATH}assets/img/sell-out-hidden.jpg’,

title: "Sell out",
subTitle: "Sell out structure per brand"

}
{
img: "${ASSETS_PATH}assets/img/stock-hidden.jpg’,

title: "Stock",
subTitle: "Stock structure per brand"

I
{

img: "${ASSETS_ PATH}assets/img/fabrics-hidden.jpg’,
title: "Fabrics”,
subTitle: "Fabrics structure per brand"

¥
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I;

private unsubscribe$ = new Subject<void>();

constructor(private cdr: ChangeDetectorRef,
private fb: FormBuilder,
private dialog: MatDialog,
private http: HttpClient) {

¥

public get selectedBrands(): Selectltem[] {
return this._filtersForm.controls.brands.value;

¥

public get selectedCategory(): Selectltem {
const categories = this._filtersForm.controls.categories.value;
return categories ? categories : null;

¥

public get allFiltersSelected(): boolean {
return !(this._filtersForm && this.selectedBrands && this.selectedBrands.length
&& this.selectedCategory && this.selectedTimeFrame);

¥

public get selectedTimeFrame(): Selectltem {
const timeFrame = this._filtersForm.controls.timeFrame.value;
return timeFrame ? timeFrame : null;

¥

public get availableCategoriesData(): AvailableCategoriesData {
return this.dashboardData[this.selected TimeFrame.id][this.selectedCategory.value];

¥

public ngOnlnit(): void {
this._isLoading = true;
this.http.get("https://dash.retviews.com/get_data")
pipe(
finalize(() => {
this._isLoading = false;
this.cdr.detectChanges();
by
)

.subscribe((response: DashboardData) => {
this.dashboardData = response;
this._filtersForm = this.buildForm();
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this.init();
this.onChangeForm();
b
¥

public ngOnDestroy(): void {
this.unsubscribe$.unsubscribe();
this.unsubscribe$.complete();

k

public _onControlOptionClick(locked: boolean): void {
If (locked) {
window.open("https://google.com™);

k
k

public _openPointDetails(): void {
const dialogRef = this.dialog.open(MarketingDashboardPopoverComponent,
{backdropClass: "overlay-marketing-dashboard-popover"});
dialogRef.afterClosed().subscribe(result => {
console.log("Dialog result: ${result}");
b
}

private buildForm(): FormGroup {
const defaultSelectedBrands = this.dashboardData.brands.filter(brand =>
Ibrand.locked);
const defaultSelectedTimeFrame = this._timeFrames.find(timeFrame =>
timeFrame.id === TimeFrames.LastWeek);
const defaultSelectedCategory = this.dashboardData.categories.find(category =>
category.id === Constants.ALL_CATEGORIES_ID);

return this.fb.group({
brands: [defaultSelectedBrands],
categories: [defaultSelectedCategory],
timeFrame: [defaultSelectedTimeFrame],
b
b

private init(): void {
if (this.allFiltersSelected) {
this.initPriceStructureTable();
this.initNewlInsChart();
this.initAssortmentMixChart();
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this.initStatisticBoxes();

k
¥

private onChangeForm(): void {
this._filtersForm.valueChanges.pipe(takeUntil(this.unsubscribe$)).subscribe(() =>
this.init());
¥

private initPriceStructureTable(): void {
this._priceStructure = this.availableCategoriesData.priceStructure;
if (this._priceStructure) {
const priceRangeColumn = this._priceStructure.displayedColumns[0];
const brandsColumns: string[] = this._filtersForm.controls.brands.value.map((item:
Selectltem) => item.value);
this._priceStructure.displayedColumns = [priceRangeColumn, ...brandsColumns];

¥
¥

private initNewlInsChart(): void {
this._newlnsChart.dataSets = [];
this._newlnsChart.labels = [];
const newlns = this.availableCategoriesData.newiIns;

if (newlns) {
this._newlnsChart.dataSets = this.selectedBrands.map((selectedBrand: Selectltem)
=> {
const brandName = selectedBrand.value;
const brandData: number[] = newlns.data[brandName];
const color = this.dashboardData.brandColors[brandName];
let data: numberf[];

switch (this._filtersForm.controls.timeFrame.value.id) {

case TimeFrames.LastWeek:
data = brandData;
this._newlnsChart.labels = newlns.timestamps;
break;

case TimeFrames.LastMoth:
data = this.getEveryThirdltem(brandData);
this._newlInsChart.labels = this.getEveryThirdltem(newlns.timestamps);
break;

¥

return {
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label: brandName,
data: (data && data.length) ? data : [],
backgroundColor: color,
hoverBackgroundColor: color,
hoverBorderColor: color,
borderColor: color

} as ChartDataSets;

b
}
}

private initStatisticBoxes(): void {
const statistic = this.availableCategoriesData.statistic;
this._highestAvgPriceStatistic = this.getMaxValueStatistic(statistic.avgPrice);
this._highestAvgDiscountStatistic = this.getMaxValueStatistic(statistic.avgDiscount);
this._newlnsStatistic = this.getNewInsStatistic(statistic.newlns);

¥

private getMaxValueStatistic(statisticData: Statistic): [string, number] {
const selectedBrands = this.selectedBrands.map(item => item.value);
const filteredStatisticPerBrand = this.filterStatisticPerBrand(statisticData,
selectedBrands);

const maxValue = Object.entries(filteredStatisticPerBrand)
.reduce((prev, current) => (prev[1] > current[1]) ? prev : current) as [string,
number];
return maxValue;

¥

private getNewlInsStatistic(statisticData: Statistic): number {
const selectedBrands = this.selectedBrands.map(item => item.value);
const filteredStatisticPerBrand = this.filterStatisticPerBrand(statisticData,
selectedBrands);

const newlns = Object.values(filteredStatisticPerBrand)
.reduce((accumulator: number, currentValue: number) => accumulator +
currentValue, 0) as number;
return newlns;

¥

private filterStatisticPerBrand(statisticData: Statistic, selectedBrands: string[]):
Statistic {
return Object.keys(statisticData).reduce((filtered, key) => {
If (selectedBrands.includes(key)) {
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filtered[key] = statisticData[key];
}
return filtered:;
L
}

private initAssortmentMixChart(): void {
this._assortmentMixChart.dataSets = [];
this._assortmentMixChart.labels = [];
const assortmentMix: AssortmentMix = this.availableCategoriesData.assortmentMix;

if (assortmentMix) {
const categoriesLabels: string[] = assortmentMix.categoriesLabels;
const colors = assortmentMix.colors;

this._assortmentMixChart.dataSets = categoriesLabels.map((category,
categorylndex) => {
const data: number[] = this.selectedBrands.map(selectedBrand =>
assortmentMix.data[selectedBrand.value][categorylndex]);
const color = colors[categorylndex];

return {
label: category,
data: (data && data.length) ? data : [],
backgroundColor: color,
hoverBackgroundColor: color,
hoverBorderColor: color,
borderColor: color

} as ChartDataSets;

bk

this._assortmentMixChart.labels = this.selectedBrands.map(item => item.value);

¥

b

private getEveryThirdltem<T>(data: Array<T>): Array<T> {
return data.filter((item, index) => index % 3 === 0);

by

private onClickChartElement(event, array): void {
if (array && array.length) {
this._openPointDetails();

k
¥
¥
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SCSS kommnonenTa marketing-dashboard:

.marketing-dashboard {
background: #EBEBEB;

& __container {

display: flex;

flex-wrap: wrap;

max-width: 1300px;

margin: 20px auto;

padding: 20px 20px 5px;

box-shadow: 1px 1px 8px 0 #c5c6eb;
¥

& row {
display: flex;
justify-content: space-between;
flex-wrap: wrap;
width: 100%;
}

& logo {
width: 220px;
height: 86px;

¥

& __description {
margin-top: 5px;
margin-bottom: 15px;

¥

& __column {
width: 49.3%:;

¥

& toolbar {
text-align: center;
min-height: 108px;

&-title {
display: flex;
align-items: center;
margin-bottom: 15px;
margin-top: -41px;

87



font-family: $font-GothamMedium;

img {
width: 19px;
height: 19px;
margin-right: 10px;
¥
¥

&-controls {
display: flex;
justify-content: space-between;

¥

.mat-form-field {
width: 31%;
font-size: 15px;

¥

.mat-select {
&-arrow {
width: 15px;
height: 15px;
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background: url('../../img/down-arrow.svg') no-repeat center center;

border: none;
color: #fff;

top: 3px;

right: 5px;
position: relative;

¥

&-value {
color: #fff;
}
}

.mat-form-field {
&-underline {
display: none;

¥

&-label {
color: #fff;
&-wrapper {
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top: -1.2em;
}
}

&-appearance-fill {
.mat-form-field-infix {
padding: 0;
¥

.mat-form-field-wrapper {
padding-bottom: 15px;

.mat-form-field-flex {

padding: .85em .75em 0.45em .75em;

background: #00968A,;
border-radius: 0;

}
¥
k

&.mat-focused .mat-form-field-label {

color: #fff;
}

k
k

& widget {
background: #fff;
padding: 15px;
margin-bottom: 15px;

&-title {
margin-bottom: 15px;

¥

&-sub-title {
margin-left: 10px;

font-family: $font-GothamLight;

color: #a3a3a3;

¥

&-price {
height: 467px;
display: flex;
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flex-direction: column;

&-wrapper {
overflow-x: auto;
flex-grow: 1;
height: 100%;

¥

.mat-table {
min-width: 450px;
}

.mat-header-cell {
font-family: $font-GothamMedium;
justify-content: center;
font-size: 13px;

&:first-child {
justify-content: flex-start;

¥
k

.mat-row {
&:last-child {
border: none;
}
}

.percent-cell {
display: flex;
align-items: center;
width: 100%;
cursor: pointer;

.percent {
width: 50%;
font-size: 13px;

¥

circle {
border-radius: 50%;

&-wrapper {
width: 50%;
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display: flex;
justify-content: center;
¥
}
}
}

&-assortment {
height: 269px;
display: flex;
flex-direction: column;

&-wrapper {
height: 100%;
text-align: center;

&-canvas {
height: 200px;
¥
¥
¥

&-new-ins {
width: 100%;
height: 261px;
display: flex;
flex-direction: column;

&-wrapper {
&-canvas {
height: 196px;
¥
¥
¥
b

& statistic {
display: flex;

justify-content: space-between;

margin-bottom: 15px;

&-item {
width: 31%:;
padding: 5px 11px;
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border-top: 6px solid #00968A,
background: #fff;
min-height: 62.4px;

p{
margin: 0;
font-size: 11px;

¥

&-value {
display: flex;
justify-content: space-between;
align-items: flex-end;
font-family: $font-GothamMedium;
font-size: 19px;

span {
margin-left: 10px;
position: relative;
top: -3px;
font-family: $font-GothamL.ight;
font-size: 14px;
color: #a3a3a3;

hidden-chart {
position: relative;

img {
display: block;
max-width: 100%;
height: auto;

¥

.access-button {
position: absolute;
left: 50%;
top: calc(50% - 20px);
transform: translate X(-50%);
font-family: $font-GothamLight;
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text-align: center;
border: none;
font-size: 16px;
padding: 8px 70px;
background: #00968A,;
color: #fff;
cursor: pointer;
outline: none;
transition: 0.3s ease;
box-shadow: 1px 1px 8px 3px rgh(255, 255, 255, 0.43);

&:hover {
background: #038076;

¥
¥
¥
¥

.marketing-dashboard__toolbar-select {
.mat-pseudo-checkbox-checked {
background: #00968A,;

¥

.mat-option-text {

display: flex;

align-items: center;
justify-content: space-between;

¥

&.mat-option {
&.mat-selected:not(.mat-option-disabled) {
color: #00968A,;

¥

&[aria-disabled=true] {
user-select: auto;
cursor: pointer;

¥
¥

&:hover {
background: rgba(0, 0, 0, .04);
¥

Jocked-icon {
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width: 20px;
height: 20px;
}
}

@media (max-width: 1200px) {
.marketing-dashboard {
& __container {
margin-right: 20px;
margin-left: 20px;
padding-top: 20px;
}

& row {
flex-wrap: wrap;

¥

& _column {
width: 100%;

¥

& _toolbar {
&-title {
margin-top: 0O;
}
}

& widget {

&-price {
height: 425px;
¥

&-new-ins {
height: 350px;

&-wrapper {
&-canvas {
height: 285px;
by
b
b

¥
& __statistic {
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justify-content: flex-start;

&-item {
width: auto;
min-width: 160px;
margin-right: 20px;

&:last-child {
margin-right: 0;

@media (max-width: 768px) {
.marketing-dashboard {
& statistic {
justify-content: space-between;

&-item {
min-width: auto;
width: 31%;
margin-right: 0O;

}

}
}
}

@media (max-width: 576px) {
.marketing-dashboard {

& statistic {
flex-wrap: wrap;

&-item {
width: 100%;
margin-right: O;
margin-bottom: 20px;
text-align: center;

&-value {
justify-content: center;

¥
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&:last-child {
margin-bottom: 0;
¥
¥
¥

& _toolbar {
&-controls {

flex-direction: column;

k

.mat-form-field {
width: 100%;
}
}

& widget {
&-title {
display: flex;

flex-direction: column;

text-align: center;

¥

&-price {
height: 467px;
}

&-new-ins {
height: 375px
¥

&-assortment {
height: 350px;

&-wrapper {
overflow-x: auto;
overflow-y: hidden;

&-canvas {
width: 450px;
height: 235px;

}

}
}
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k
k
¥

@media (max-width: 480px) {
.marketing-dashboard {
hidden-chart {
img {
display: none;

k

.access-button {
display: block;
position: static;
transform: none;
margin: 0 auto 5px;
padding-right: 10px;
padding-left: 10px;
width: 100%;

}

}
}
}

HTML komnonenTa marketing-dashboard-popover:

<mat-dialog-content class="mat-typography">
<img src="../../../assets/img/popover-hidden.jpg" alt="popover-hidden">
<button class="access-button">Access Full Data</button>
</mat-dialog-content>

TypeScript komnonenTa marketing-dashboard-popover:
import {ChangeDetectionStrategy, Component, HostBinding} from "@angular/core";

@Component({
selector: "app-marketing-dashboard-popover",
templateUrl: "./marketing-dashboard-popover.component.html",
changeDetection: ChangeDetectionStrategy.OnPush
by
export class MarketingDashboardPopoverComponent {
@HostBinding("class") public hostClass = "app-marketing-dashboard-popover";
}

SCSS komnonenTa marketing-dashboard-popover:
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.mat-dialog-container {
border-radius: 9px !limportant;
width: 692px limportant;
}

.overlay-marketing-dashboard-popover {
backdrop-filter: blur(3px);
background: rgb(90, 90, 90, 0.22);

}

.app-marketing-dashboard-popover {
.mat-dialog-content {
position: relative;

.access-button {
border-radius: 9px;
width: 60%;
position: absolute;
left: 50%;
top: calc(50% - 20px);
transform: translateX(-50%);
font-family: $font-GothamBook;
text-align: center;
border: none;
font-size: 20px;
padding: 9px;
background: #00968A,
color: #fff;
cursor: pointer;
outline: none;
box-shadow: 1px 1px 8px 3px rgh(0, 150, 138, 0.31);

&:hover {
background-color: #038076;

¥
¥

img {
display: block;
height: 430px;
margin: 0 auto;
¥
}
}
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@media (max-width: 992px) {
.app-marketing-dashboard-popover {
.mat-dialog-content {
img {
height: 380px;
}
}
}
}

@media (max-width: 768px) {
.app-marketing-dashboard-popover {
.mat-dialog-content {
img {
height: 270px;
}

.access-button {
width: 70%;
font-size: 16px;

¥

}
}
}

@media (max-width: 576px) {
.app-marketing-dashboard-popover {
.mat-dialog-content {
img {
height: auto;
max-width: 100%;
¥
¥
¥
b

@media (max-width: 480px) {
.app-marketing-dashboard-popover {
.mat-dialog-content {
.access-button {
padding-right: 0;
padding-left: 0;
width: 75%;
}
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k
k
¥

HTML kommnounenra loader:

<div class="Ids-ring">
<div></div>
<div></div>
<div></div>
<div></div>

</div>

TypeScript komnonenTa loader:
import {ChangeDetectionStrategy, Component, HostBinding} from "@angular/core";

@Component({
selector: "app-loader”,
templateUrl: "./loader.component.html*™,
changeDetection: ChangeDetectionStrategy.OnPush
by,
export class LoaderComponent {
@HostBinding(*'class") public hostClass = "app-loader";

¥

SCSS komnonenta loader:

.app-loader {
text-align: center;
height: 100%;

JAds-ring {
display: inline-block;
position: relative;
height: 100%;

b

Jds-ring div {
box-sizing: border-box;
display: block;
position: absolute;
width: 44px;
height: 44px;
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margin: 8px;
border: 5px solid #fff;
border-radius: 50%;
animation: lds-ring 1.2s cubic-bezier(0.5, 0, 0.5, 1) infinite;
border-color: #00968A transparent transparent transparent;
top: calc(50% - 28px);
right: calc(50% - 22px);
¥

JIds-ring div:nth-child(1) {
animation-delay: -0.45s;

¥

JIds-ring div:nth-child(2) {
animation-delay: -0.3s;

¥

JIds-ring div:nth-child(3) {
animation-delay: -0.15s;

¥

@keyframes Ids-ring {
0% {
transform: rotate(0deg);

}
100% {

transform: rotate(360deg);

k
k
k

HTML xommnonenta no-results-found:

<div class="no-results-found">
<img src="../../../assets/img/no-results-found.svg" alt="no-results-found">
<div class="empty-label">{{text}}</div>

</div>

TypeScript kommonenTa no-results-found:

import {ChangeDetectionStrategy, Component, HostBinding, Input} from
"@angular/core";

@Component({

101



[TponoBxeHHs qoaaTky A
selector: "app-no-results-found",
templateUrl: "./no-results-found.component.html”,
changeDetection: ChangeDetectionStrategy.OnPush
by,
export class NoResultsFoundComponent {
@Input() public text: string;
@HostBinding(“class™) public hostClass = "app-no-results-found";

¥

SCSS kommonenTa no-results-found:

.app-no-results-found {
height: 100%;

.no-results-found {
display: flex;
flex-direction: column;
justify-content: center;
align-items: center;
flex-grow: 1;
color: #a3a3a3;
height: 100%;

.empty-label {
padding-top: 13px;
}
}
}

®daiia base.scss:

@import "vars";
@import "fonts";

*{
box-sizing: border-box;
line-height: 1.5;

}

body {
margin: 0;
background: #EBEBEB;
font-family: $font-GothamBook;

¥
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@import "components/marketing-dashboard";
@import "components/loader";
@import "components/no-results-found";
@import "components/marketing-dashboard-popover";

®aiin fonts.scss:

@import "mixins";

@include font-face("Gotham Book™", "../fonts/Gotham-Book", 400);
@include font-face("Gotham Medium", "../fonts/Gotham-Medium", 500);
@include font-face(*'Gotham Light", "../fonts/Gotham-Light", 300);

daitg Mixins.scss:

@mixin font-face($font-family, $file-path, $weight: normal, $style: normal, $asset-
pipeline: false ) {
@font-face {
font-family: $font-family;
font-weight: $weight;
font-style: $style;

@if $asset-pipeline == true {
src: font-url(‘#{$file-path}.eot’);
src: font-url(‘#{$file-path}.eot?#iefix’) format('embedded-opentype’), font-
url(‘#{$file-path}.woff") format(‘woff"), font-url(‘#{$file-path}.ttf") format(‘truetype”;
} @else {
src: url(‘#{$file-path}.eot";
src: url(‘#{$file-path}.eot?#iefix’) format('embedded-opentype"), url(‘#{$file-
path}.woff') format(‘woff"), url(#{$file-path}.ttf") format('truetype’);
}
}
}

daiij1 vars.scss:

$font-GothamBook: "Gotham Book", sans-serif;
$font-GothamMedium: "Gotham Medium", sans-serif;
$font-GothamLight: "Gotham Light", sans-serif;
Inepgeiic dashboard.model:

export interface DashboardData {

brands: Selectltem[];
brandColors: { [key: string]: string };
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categories: Selectltem[];
lastWeek: AvailableCategories;
lastMonth: AvailableCategories;

¥

export interface AvailableCategories {
[key: string]: AvailableCategoriesData;

¥

export interface AvailableCategoriesData {
assortmentMix: AssortmentMix;
priceStructure: PriceStructure;
newlns: NewlIns;
statistic: {
avgDiscount: Statistic;
avgPrice: Statistic;
newlns: Statistic;
¥
}

export interface Statistic {
[key: string]: number;

¥

export interface Selectltem {
1d?: string;
value: string;
locked?: boolean;

¥

export interface PriceStructure {
data: PriceStructureData[];
displayedColumns: string[];
measurement: string;
currency: string;

¥

interface PriceStructureData {
[key: string]: string | number;

¥

interface Newlns {
data: { [key: string]: number([] };
timestamps: string[];
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k

export interface AssortmentMix {
categoriesLabels: string[];
data: { [key: string]: number([] };
colors: string([];

¥

export interface HiddenCharts {
Img: string;
title: string;
subTitle: string;

}

JlonmoMizKHi KOHCTAHTH !

export class Constants {
public static readonly ALL_CATEGORIES _ID: string = "all_categories”;
public static readonly PRICE_STRUCTURE: string = "Price structure™;

¥

HTML xomnonenTa app:
<app-marketing-dashboard></app-marketing-dashboard>
TypeScript koMmnoHenTa app:

import {Component} from "@angular/core™;

@Component({
selector: "app-root",
templateUrl: "./app.component.html”,

)

export class AppComponent {

k
Mopayas app:

import {HttpClientModule} from "@angular/common/http";

import {NgModule} from "@angular/core";

import {FormsModule, ReactiveFormsModule} from "@angular/forms”;
import {MatButtonModule} from "@angular/material/button™;

import {MatCheckboxModule} from "@angular/material/checkbox";
import {MatOptionModule} from "@angular/material/core";
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import {MatDialogModule} from "@angular/material/dialog";
import {MatFormFieldModule} from "@angular/material/form-field™;
import {MatSelectModule} from "@angular/material/select™;
import {MatTableModule} from "@angular/material/table";
import {BrowserModule} from "@angular/platform-browser";
import {BrowserAnimationsModule} from "@angular/platform-browser/animations";
import {ChartsModule} from "ng2-charts";
import {AppComponent} from *./app.component”;
import {LoaderComponent} from "./components/loader/loader.component";
import {MarketingDashboardPopoverComponent} from "./components/marketing-
dashboard-popover/marketing-dashboard-popover.component”;
import {MarketingDashboardComponent} from "./components/marketing-
dashboard/marketing-dashboard.component";
import {NoResultsFoundComponent} from "./components/no-results-found/no-results-
found.component™;

@NgModule({

declarations: [
AppComponent,
MarketingDashboardComponent,
MarketingDashboardPopoverComponent,
LoaderComponent,
NoResultsFoundComponent

1

imports: [
BrowserModule,
FormsModule,
ReactiveFormsModule,
ChartsModule,
MatFormFieldModule,
MatOptionModule,
MatSelectModule,
BrowserAnimationsModule,
MatCheckboxModule,
MatTableModule,
MatDialogModule,
MatButtonModule,
HttpClientModule

1

providers: [],

bootstrap: [AppComponent],

by,
export class AppModule {

¥
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NPM nakernu:

{
"name": "project”,
"version™: "0.0.0",

"scripts™: {
"ng": "ng",
"start": "ng serve",
"build": "ng build",
"test": "ng test",
"lint": "ng lint",
"e2e": "ng e2e"

}

"private": true,

"dependencies": {
"@angular/animations": "~10.1.0-next.4",
"@angular/cdk"; "710.1.2",
"@angular/common": "~10.1.0-next.4",
"@angular/compiler": "~10.1.0-next.4",
"@angular/core": "~10.1.0-next.4",
"@angular/forms": "~10.1.0-next.4",
"@angular/material”: "~10.1.2",
"@angular/platform-browser": *~10.1.0-next.4",
"@angular/platform-browser-dynamic™: "~10.1.0-next.4",
"@angular/router": "~10.1.0-next.4",
"chart.js": "12.9.3",
"chartjs-plugin-datalabels™: "~0.7.0",
"ng2-charts™; ""2.3.2",

"rxjs": "~6.6.0",
"tslib": "72.0.0",
"zone.js": "~0.10.2"

1

"devDependencies™: {
"@angular-devkit/build-angular”: "~0.1001.0-next.4",
"@angular/cli": "~10.1.0-next.4",
"@angular/compiler-cli; "~10.1.0-next.4",
"@types/node™; "712.11.1",
"@types/jasmine™: "~3.5.0",
"@types/jasminewd?2": "~2.0.3",
"codelyzer": "6.0.0",

"jasmine-core": "~3.6.0",
"Jasmine-spec-reporter": "~5.0.0",
"karma™: "'~5.0.0",
"karma-chrome-launcher": "~3.1.0",
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"karma-coverage-istanbul-reporter": "~3.0.2",
"karma-jasmine": "~3.3.0",
"karma-jasmine-html-reporter™: "*1.5.0",
"protractor": "~7.0.0",
"ts-node™: "~8.3.0",
"tslint™: "~6.1.0",
"typescript™: "~3.9.5"

¥
k

daiin tsconfig.app.json:

{

"extends": "'./tsconfig.base.json",
"compilerOptions": {
"outDir": "./Jout-tsc/app”,
“types”: ]
}

“files": [
"src/main.ts",
"src/polyfills.ts™
I
"include": [
"src/**[*.d.ts"
]
}

daiia tsconfig.base.json:

{

"compileOnSave": false,
"compilerOptions™: {
"baseUrl™: "./",
"outDir": "./dist/out-tsc",
""'sourceMap"': true,
"declaration": false,
"downlevellteration™: true,
"experimentalDecorators": true,
"moduleResolution": "node",
"importHelpers": true,
"target": "es2015",
"module”: "es2020",
"lib": [
"es2018",
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daiia tsconfig.json:

{
"files": [],
"references": [

{
"path": "'./tsconfig.app.json™

"path": "'./tsconfig.spec.json"

¥
{
¥

]
¥

daijiu tsconfig.spec.json:

{

"compilerOptions": {
"outDir": "'.Jout-tsc/spec”,
"types": [

"Jasmine"
]

iles™: [
"src/test.ts",
"src/polyfills.ts”

"extends": "'./tsconfig.base.json",

¥

]

"include™: [
"src/**/*.spec.ts”,
"src/**/*.d.ts"

]
¥

daiia angular.json:

{
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"$schema™: "./node_modules/@angular/cli/lib/config/schema.json”,

"version™: 1,
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"newProjectRoot"; "projects”,
"projects™: {
"test-ap": {
"projectType": "application™,
"schematics™: {
"@schematics/anguIar:component": {
"style™: "'scss"

¥
h

"root":
sourceRoot“ 'src”,
"prefix": "app",
"architect™: {
"build": {
"pbuilder": "@angular-devkit/build-angular:browser",
"options" {
"outputPath": "dist/test-ap™,
"Index": "src/index.html",
"main"; "src/main.ts",
"polyfills" "src/polyfills.ts”,
"tsConfig": "tsconfig.app.json™,
"aot": true,
"assets": [
"'src/favicon.ico",
"src/assets"
1
"styles™: [
"./node_modules/@angular/material/prebuilt-themes/indigo-pink.css",
"src/styles.scss™
1
"scripts™: []
h
"configurations™: {
"production™; {
"fileReplacements": [

{

"replace": "src/environments/environment.ts",
"with": "src/environments/environment.prod.ts"

k
1,

"optimization" true,
"outputHashing": "all",
"sourceMap": false,
"extractCss": true,
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"namedChunks": false,
"extractLicenses": true,
"vendorChunk™: false,
"buildOptimizer": true,
"budgets™: [
{
"type™: "initial™,
"maximumWarning": "2mb",
"maximumegrror": "5mb"

I
{

"type": "anyComponentStyle",
"maximumWarning": "6kb",
"maximumError": "10kb"

¥
]
}
}

erve": {
"builder”: "@angular-devkit/build-angular:dev-server",
"options": {
"browserTarget": "test-ap:build"”
¥

¥

onfigurations": {
"production™; {
"browserTarget": "test-ap:build:production™

}

¥
}
"extract-i18n": {

"builder": "@angular-devkit/build-angular:extract-i18n'

"options": {
"browserTarget": "test-ap:build"
¥
h
"test": {
"pbuilder": "@angular-devkit/build-angular:karma",
"options™; {

"main": "src/test.ts",

"polyfills": "src/polyfills.ts",
"tsConfig": "tsconfig.spec.json",
"karmaConfig": "karma.conf.js",
"assets": [
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"src/favicon.ico",
"src/assets"

]

’styles": [
"./node_modules/@angular/material/prebuilt-themes/indigo-pink.css",
"'src/styles.scss™

]

by
},
"lint": {
"pbuilder": "@angular-devkit/build-angular:tslint",
"options": {
"tsConfig": [
"tsconfig.app.json™,
"tsconfig.spec.json”,
"e2e/tsconfig.json™

’scripts": [

]

’exclude": [
"**/node_modules/**"

]
¥
},
"e2e": {
"builder": "@angular-devkit/build-angular:protractor",
"options": {
"protractorConfig": "e2e/protractor.conf.js",
"devServerTarget": "test-ap:serve"

}

onfigurations": {
"production™: {
"devServerTarget™: "test-ap:serve:production”

¥

¥

efaultProject": "test-ap"
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