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BUKOPUCTAHHS MOBU ITPOIT'PAMYBAHHS SWIFT JIJISI PEAJIIBALIT BJIACHOI'O 10S
MNPOEKTY

M.M. Hoaimyxk, FO.C. MoBctsina, O.P. KynakeBu4. Bukopucranusi MOBH mporpamyBanust Swift ams peanizamii
BiaacHoro iOS mpoekTy. V crarTi po3rAHYTO CydacHi TEXHOJOTII Ta {HCTPYMEHTH TIPOEKTYBaHH, sIKi kommaHis Apple Hagae
PO3pOOHKMKAM TIPOrpaMHOro 3abe3nedeH s Ui BIacHUX onepariiinux cucrem i0S, macOS, watchOS rta tvOS. TlposeneHo ananis
TIEPCIICKTHB BIIPOBA/KEHHSI Y BIIACHI TPOEKTH BIMHOCHO HOBOI MOBU MporpamyBaHHs SWift, a Tako MpOIEMOHCTPOBAHO eTarti
crBopenns Biacuoro i0S nonarky mus IPhone.

Kumrouosi csioBa: Apple, Objective-C, Swift, Swift Framework, UIKit, MacBook, macOS, MoGinbHuMI 10KATOK,
iHTEerpoBaHe cepenoBuie po3podxu, Xcode

H.H. Hommmyxk, FO.C. MoBctana, O.P. Kyaakesuu, Mcmonb3oBaHue si3blka mporpamMmmupoBanusi Swift ams
peanusanuu codcrBeHHoro iOS mpoekTta. B crarbe paccMOTPEHBI COBPEMEHHBIC TEXHOIOTHH W WHCTPYMEHTBI TPOCKTHPOBAHHS,
KoTopsle Kommanust Apple mpemocrasiseT pa3paboTINKaM ITPOrPAMMHOTO OOECIICIEHHS TSI COOCTBEHHBIX OTEPAIMOHHBIX CHCTEM
i0S, macOS, watchOS u tvOS. TIpoBeneH aHaIu3 MEPCIEKTHB BHEAPEHHS B COOCTBEHHBIE MPOEKTHI OTHOCHTEBLHO HOBOTO SI3bIKA
nporpaMmupoBarust SWift, a Taxke IPOTEMOHCTPUPOBAHO ITAIBI co3aanus codctBenHOro I0S mpunoxkernwus st IPhone.
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M.M. Polischuk, Y.S. Povstyana, O.R. Kulakevich. Using Swift programming language to implement a personalized
iOS project. The article discusses modern technologies and design tools that Apple provides software developers for their own
operating systems iOS, macOS, watchOS and tvOS. The analysis of the prospects for implementation in their own projects regarding
the new Swift programming language has been carried out, and the stages of creating their own iOS apps for the iPhone have been
demonstrated.
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IMocranoBka mpodaemu: Ilopoxy kommanis Apple mpoBoauth koHpepeHuiro The worldwide
developers conference (WWDC), mpe3eHTyrouM HOBI TEXHOJOTII Ta PO3BUTOK BIACHOI'O HPOTPaMHOTO
3abe3neyeHHs. Came TaM 30MparOThCS PO3POOHHMKH MOOUTBHOrO mporpamHoro 3abesmeueHus Apple, ski
00TOBOPIOIOTH CYYacHHH PHHOK TEXHOJIOTiH, II0 PO3BHBAEThCA 3 HEaOWSIKOI MIBUAKICTIO. SIKIIO paHile,
Oyzp-sika KOMITaHisl I TpeICTaBICHHS BIACHOI MPOAYKIIl Y MOCIyT, moTpedyBaja jumie BeO - calTy, TO
3apa3 IS IOro MOTPIOHO MAaTH BIACHUA MOOUTEHUH JOJATOK, 100 Yy JMeKUIbKa il 3aMOBUTH TOCIYTY i
Biflpazy X i#oro omnaTuTd. KopucTylounch MOOUTBHMMHK AOJATKaMH CTaJI0 3HAYHO IPOCTIille BUBYATH
IHO3EMHY MOBY, 3aMOBUTH TakcCi, 3HaliTH HEOOXigHe MicIle Ha KapTi. MOOUTRHUN ONATOK JO3BOJISE
aHaJli3yBaTH il KOpUCTYBadiB, iX Oa’kaHHs IIOJO MPOAYKIii KOMIIaHii Ta Ha OCHOBI LOT'O MPOMNOHYBATH
KOHTEKCTHY peKJiaMy, Ka B OKpEMHX BHIIaJKaX 3HAYHO CKOPOUYYE Yac MOLIYKY HEOOXiTHOTO KOPHUCTYBay.
Ha choronuinmHiil 1eHb CTEK TEXHOJOTIH, sIKi MPOMoHye kommanis Apple s po3poOHUKIB € TOBHOI[IHHUM
Ta OaraTiM (QYHKIIOHAJTBHICTIO, TP MPaBUJILHOMY HOr0 BUKOPHCTAaHHI NepeBard MOOLTEHOI po3poOKH Haf
BeO - pO3POOKOI0 HEAOHSIK 3POCTAIOTh.

AHaniz ocTaHHix aociaimkens i myOuikaunii: OcHOBHUM [pkepenoM iHQopmamii 3a aaHOIO
TEMaTHKOIO, € TEXHIUHI CTaTTi NpeICTaBHHUKIB Kommnadii Apple, BIacHUKIB TeMaTHYHUX pecypciB
NPUCBSIYCHUX PO3POOII i onepauiiiHi cucremu Apple, )KypHaICTIB, SKi CTaBIATh 32 METY JOHECTH CBOIM
yhuTayaM HEOOXigHY iH(opMamilo Hpo akTyanbHi 3MiHM TexHonorid. [IpoanamizyBaBmm Kinbka BeO -
pecypciB Takix sk: SwiftBook, Hacking with Swift, Medium, moxna moGauyuTH, IO KOXEH pecypc
MIPONIOHY€E BIIACHUH MiAXiM IO CTBOPEHHS MOOUTBRHUX JIOJATKIB, BUKOPUCTAHHS TUX YW IHIIMX TEXHOJOTIH.
Jns mouaTkiBis B cdepi po3poOKH BapTO BU3HAUYMTHCS, 3 MOBOIO NMPOrpaMyBaHHS, (peMBOPKOM, SKHN
crane (yHIAMEHTOM MalOyTHBOrO MPOEKTY, Ta MPUHLMIIOM B3a€MOJIi KOpHCTyBaya i3 3actocyHkoM. Ti un
1HIII TUTaHHS PO3KPHUTI JOCUTDH MOBEPXHEBO Y BY3bKO HAMPABICHUX CTATTSIX, OUIBLIICT SKUX HAIIUCAHI IS
JOCBiTYEHUX mporpamictiB. ToMy AOLITBHO PO3MNISIHYTH TEMY IIBUAKOrO BXoAy Yy cdepy MoOUIBHOT
PO3p0O0KH, Ta aKIIEHTYBaTH MOMEHTH, Ha SIKi BAPTO 3BEPHYTH yBary.

Mera naHoi podOTH MOJATa€ y AOCTIIKEHHI HEOOXITHUX TEXHOJOTIH sl pO3pOOKH BJIACHOTO
MOOUTBHOTO JTOJATKY, aHali3y MEepPCIeKTUB BUKOPUCTaHHS MOBHU TporpaMmyBaHHs SWift, Ta mpencraBieHHs
psny eramiB po3poOKH JOAATKY 3 KiHI[eBUM TpeacraBieHHs M 10S nporpamu “Moi yarobneni micya™.

Buxiaan ocHoBHOro marepiaiay pociimkenHsi. 10S — 1e BiacHUIIbKa MOOUIBHA oOIepaliiiiHa
cucrema Bix Apple. Pospobnena crouatky mst iPhone, sromom BrockonaneHa Takox mis iPad, iPod Touch
ta Apple TV (mo 9 Bepecus 2015, konu Ha cremiaasHOoMy 3axoni Apple Oyno npencrasineno tvOS). i0S e
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noxizHoto Bix OS X, omke, € 3a cBoew TnpHpoaow UNIX-MomiOHOK OMEpaliifHOK CHCTEMOIO.
KopucryBaupkuii intepdeiic 10S 3acHOBaHHI Ha KOHIEMIii MPAMOI MaHIMyIANil 3 BUKOPUCTAHHIM
xectiB Multi-Touch. EnemenTu iHTepdelicy ynpaBiiHHS CKJIQIAIOTHCS 3 MTOB3YHKIB, IEPEMUKAYiB i KHOIOK.
Bin npusHaueHuit 115 6e3mocepeJHOr0 KOHTAKTy KOPUCTYyBada 3 ekpaHoM mpuctporo [1]. 10 numas 2008
POKY KOMIaHisi TpeJcTaBHia Mara3uH 3acTOCYHKIB ApPP Store, sk po3mmpeHHs uis ITUNES, THM CaMuM
Hajana mporpamicrtaM TEXHOJOTIl AJs CTBOPEHHS Ta peajizalii BIacHUX MOOUIBHHX A0oAaTKiB. OCHOBHHM
IHCTpyMEHTOM Uit po3poOku mporpamu i IOS crano iHTerpoBaHe cepenoBuie po3podku Xcode i3
BOY/ZIOBaHMMH MOKJIMBOCTSIMH TOOYIOBH Bi3yalbHOro iHTEpdelcy, (ppeliMBOpKaMu, Ta OCHOBHOIO MOBOIO
nporpamMyBaHHs y cHCTeMi [uisi po3poOHHKiB cTana Objective - C.

Objective-C — ne komminboBaHa 00'€KTHO-OpiIEHTOBaHa MOBa INporpaMyBaHHsi kopropauii Apple,
nodynoBana Ha ocHoBi moBu C i mapagurm Smalltalk. Ha Binminy Bin C++, moBa Objective-C moBHicTiO
cymicua 3 Ci (moBa Objective-C e Bapiamiero moBu Ci) i koxa Ha Ci kommimtoeTbesi. OO'€eKTHA MOJENb
nobynosana B ctwii Smalltalk, To6To o6'ekram HajcumatoThes mosimomiieHus. Kommimsatop Objective-C
BxoauTh B GCC i noctynHmii Ha GIIBIIOCTI OCHOBHUX IIaTGopM. MoBa BUKOPUCTOBYETHCS B TIEPIIY YEPry
st Mac OS X (Cocoa) i GNUSstep - aBox peaiizaiiii 00'ekTHO-opieHTOBaHOrO iHTepdericy OpenStep. ObjC
oy crBopenuii bpenom Kokcom Ha mouatky 1980x B #ioro xommanii Stepstone.

Ile ommiero 3 ocobmuBocteit Objective-C € Te, mo Bona message-oriented B Toif yac sk C++ -
function-oriented. Lle o3Hauae, 110 B Hilf BUKIMKH METOY IHTEPIPETYIOThCS HE K BUKIUK QyHKIIT (X04a 110
IbOTr0 3a3BMYAil BCE 3BOIMTHCA), a caMe SK MOCHJIKA MOBILIOMIICHHS (3 iM'ssM 1 aprymeHTamu) o0'e€KTy,
nmofibHO 10 Toro, K 1e BiadyBaeThcst B Smalltalke. Takwii migxia gae mijauid psj MIOCIB - TaK OYAb-SIKOTO
o0'ekTa MOXKHaA TocnaTH Oynb-ske moBigomieHHS. OO0'€eKT MOXKe 3aMicTh OOpOOKH IMOBiIOMJIEHHSI IPOCTO
nepeciaTi Horo iHImomy o0'ekTy uis 0OpoOKH (Tak 3BaHE JEIEryBaHHs), 30KpeMa caMe Tak MO)KHA JIETKO
peaitizyBaT po3noiieHi 00'ekti (ToOTo 00'€KTH, IO 3HAXOAATHCSA B PI3HUX aJPECHUX MPOCTOPaX 1 HaBITh
Ha pi3HUX KoMm'orepax). [IpuB's3ka MOBiTOMIICHHS 70 BiINOBIAHOI (YHKIIT BiZOYBaeThCs Oe3mocepeHbo
Ha eTari BUKOHAHHSI.

VY moBi Objective-C e minrpuMka mnpoTokoiniB (TOOTO MOHATTS iHTepdeicy 00'ekTa i MPOTOKOIY
4iTKO po3nineHi). s 00'€KTiB MIATPUMYEThCS CHAJKyBaHHsS (HE MHOXHHHE), JUIsI HPOTOKOIIB
MiATPUMYETbCI MHOXHMHHE crnaakyBaHHA. OO'ekT Moxe OyTH ycmaAKOBaHWM Bij iHmoro oO'ekra i
MiATPUMYBATH Bipa3y KilbKa MPOTOKOIIB.

Crpykrypa iMeHyBaHHs (ailniB: ¢aitmi 3 po3mmpeHHSM - h € 3arojloBKaMH 3 OIMCOM KJIACiB,
¢ynkuiit Takox sk B C 1 C ++, daitm 3 po3mMpeHHsaM - M BiAMOBIAHO MICTITh peani3amilo K1aciB i METOIIB.
[2]

Pazom i3 MmoBoro nporpamysanHs Objective - C mporpamicTam HeoOXiIHO OyJ10 HalATH IHCTPYMEHTH
po3poOku, omuumu 3 sikux cranu IDE Xcode ta i10S SDK - kommuiekt 3aco0iB po3podku s 10S,
Bunymenuit B 6epesni 2009 poky koproparieto Apple. iOS SDK Bumyckaetbes Tinbku mist Mac OS X. 17
xoBTHs1 2007 poky CriB Ixo0c, 3acHoBHUMK kommaHii Apple, anoncyBaB SDK, skwuii moBuHeH OyB OyTu
HaJaHUi CTOPOHHIM po3poOHuKaMm B roToMy 2008 poky. OnmHak iHCTpyMeHTapiii BUHIIOB Jniie 6 OepesHs,
BiH J103BOJIsIE€ po3poOisaTu aoxatku mif iPhone, iPod Touch i iPad, a Takox TecTyBatu iX Ha eMymnsTopi
iPhone. IIpote, 3aBaHTa)KeHHS MPOrpaMH HA MPUCTPOi MOXKIIMBA TUTBKH IMICIIs OruiaTH Jinensii. [lounHnaroun
3 Xcode 3.1 BiH € 3aco6om po3pobku s I0S SDK.

Xcode — inTerpoBane cepenosuine po3podku (IDE) BupoOHuuTBa Apple. Jlo3Boinsie cTBOproBaTH
nporpaMHe 3a0e3neueHHs 3 BUKOpUCTaHHAM Takux TexHonorii ssk GCC, GDB, Java ta in. Ha croromHi €
€IMHUM 3aco00M HamucaHHs «yHiBepcambHux»(Universal Binary) mpukmagaux mporpam mist Mac OS X.
Xcode Bkiodae B cebe OUIbIIy 4acTHHY AOKyMeHTamii po3poOHuka Bim Apple ta Interface Builder —
3aCTOCYHOK, SIKMHi BUKOPHCTOBY€ETHCS ISl CTBOPEHHSI rpadivHuX iHTepeHcCiB.

[Maker Xcode micTuTh 3MiHeHY Bepcito BitbHOro Habopy kommiasropie GNU Compiler Collection i
ninrpumye moBu C, C++, Objective-C, Swift, Java, AppleScript, Python i Ruby 3 pisHumu Mmozpensmu
nporpaMmyBaHHsl, BKIO4YaouH (ane He oomMexyrounck) Cocoa, Carbon i Java [3].

Apple i0S BukopucroBye Bapiant Toro x sapa XNU, mo i Mac OS X. SDK po3outa Ha HacTymHi
HaOopu: Cocoa Touch - MynpTUTay ympaBiiHHS, TIITPHUMKa aKCEIEpPOMETpa, iepapXis BUJIB, JIOKATi3allis,
MiATpUMKa KaMmepu, MyibTuMmenia - OpenAL, mikmryBaHHS i 3aluc ayaio, BiITBOpEHHS Bimeo, dopmaru
300paxenp, Quartz, amimamiiine siagpo, OpenGL ES; cepsicHe smpo - Mepexa, BOynoBana 6a3a mgaHmux
SQLite, mokamiiine simpo, baratosagaunicts, CoreMotion; sapo OS X - TCP / IP, cokeru, ymnpaBiiHHS
xapuyBaHHAM, QaiiioBa cucrema, besmeka
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[Mopsix 3 Habopom iHcTpymenTiB Xcode, SDK mictuth iPhone Simulator, sikuii BUKOPHCTOBYETBCS
IS iMiTanii 30BHIIHBOTO BHIIILAY IPhONE Ha KoMmI'toTepi po3poOHMKa, L0 paHilie HasuBaBcs «ASpen
Simulator».

Bapro B3sTH 10 yBaru notyxHuii gpeiimBopk Cocoa s onepauiitnoi cucremu Mac, sikuii y cBoi
Mmoot peamizanii 1uist i0S iHTepnperyeTbes, sik Cocoa Touch. [4].

Cocoa Touch — me ¢peiiMBOpK I CTBOPECHHS MOJATKIB JUIs NPHCTPOIB i YIPaBIIHHSAM
omnepaniiinoi cuctemu i10S (iPhone, iPod Touch, iPad, Toro).

®peitmBopk Cocoa Touch Hazmae piBenp adcrpakuii s I0S (omepaniiinoi cucremu iPhone, iPad i
iPod touch). Cocoa Touch peanizoBana Ha 6a3i knaciB ¢peiimBopka C0OCOa, 1110 BUKOPHCTOBYEThCs B Mac
OS X. 4k i Cocoa, Cocoa Touch BukopucroBye mMoBy po3pooku Objective-C abo Swift. Cocoa Touch
CIIPOEKTOBaHMil 3a madnoHom npoekryBants Model-View-Controller. [nctpymenTun s po3poOKku 1oaaTKiB
3a gornomoroto Cocoa Touch mpucytai B iOS SDK. OcHOBHI TexHOOrIT Ta MOXKIHBOCTI, TiprcyTHI B COCOa
Touch: Core Animation, 6araro3anadHicTb, po3Mi3HaBa4i MyJTBTUTAY-)KECTIB.

Cocoa Touch Hanae ocHOBHI ppeliMBOpKH [UIst pO3pOOKH TOAATKIB I pHCTpoiB Ha 6a3i iI0S. Ockb
nesiki 3 Hux: Foundation Framework — ocrnoBna 6i0mioreka, sika MicTuTh Kiacu 3 mpedikcom NS; UIKit
Framework — 6i0mioreka, sika MicTUTh crienugiuni 11 iHTepdelicy kopuctyBava 10S wiacu; Game Kit
Framework — 6i6mioreka s B3aemogii 3 cepsicom Game Center; iAd Framework — 6ibmioreka st
CTBOpEHHS cepBiciB KoHTeKcTHOT peknamu 1Ad y nogatky; MapKit Framework — 6i6mioTeka, mo 3ilicHIoe
B33a€MOJIIIO 3 KapTaMy Ta HaBIralifHUMU MOXIIUBOCTAMU 10S-TipucTpoiB

I0S-TexHOMOTiT MOYKHA PO3TIIAAATH K Habip piBHIB, me Cocoa Touch 3HaXOANUThCS Ha HAHBHIIOMY
pieni, a Core OS Tta sapo Mac OS X — Ha Oinpm Hu3bKHX. Lle 103BONsiE pO3pOOHUKAM CTBOPIOBATH
MpOrpaMHHil Koz Ha OLIbII BUCOKOMY PiBHI, IO JO3BOJISIE€ 3HAYHO CKOPOTHTH TEPMiH pO3poOKu. AJe B TOH
K€ 4Yac pO3pOOHMKH MAaroTh MOMKJIMBICTH BHKOPHCTOBYBaTH OUIbII HM3BKI PiBHI abcTpakuii, SKIIO Iie
HEOOX1HO.

PosramryBanHs piBHIB aOcTparyBaHHs MO)KHA ITPEIACTaBUTH B HACTYITHOMY BHII (BiJ BHUILOTO 10
Hiwkgoro): Cocoa Touch, Media / Application Services, Core Services, Core OS / sapo Mac OS X [5].

I"oBopsiun ipo Cocoa Touch BapTo BIAMITHTH, OIUH 13 HalBaxJMBimmXx Horo komnoneHTis UIKit -
1Ie CTPYKTYpa, SIKy BH Haifuacrinie Oy/ere BUKOPUCTOBYBATH TpH po3pooui goxaTkis mis i0S. Bin Bu3Hayae
OCHOBHI KOMITOHEHTH 1niporpamu 10S, Bi SpJHKIB i KHOIOK JI0 TaOJIMYHUX ySBJICHb 1 KOHTPOJIEPiB HaBIrallii.
V toii yac sk matdopma Foundation BusHavae kinacu, mpoTokonu i GyHKIiT st po3pooku mig i0S i OS X,
miatpopma UIKit mpusnauena Bukirouno it po3pooku mix i0S. Lle eksiBanent Application Kit a6o
riatdopmu AppKit miast pospooku mix OS X.

Sk i Foundation, UIKit Bu3Hauae kimacu, mpoTOKONH, QYHKIII, THITH JaHUX 1 KOHCTAHTH. BiH Takoxk
JI071a€ JOAATKOB1 (DYHKITIOHABHI MOXKIIMBOCTI JI0 pi3HMX 0a30BHX KiaciB, TakuM sk NSObject, NSString i
NSValue, 3aBisku BukopucranHio kateropiit Objective-C.

3 mocriitHuM nparHeHHsM Apple o onTuMmizanii BIacHUX TEXHONIOTIH, Ta aKTHBHUM PO3ILHPEHHIM
MOXKJIMBOCTEH OIepaliiHol cucTemu, siki MoBa mporpamyBanHs Objective - C Oyna He B 3M03i THYYKO
HiITPUMYBATH, KOMIIaHisl IPUIHHSUIIA PIICHHS PO CTBOPEHHSI aOCOIIOTHO HOBOT MOBH TporpaMyBaHHs SWift
- bararonapaJurMoBaHa KOMITUTFOBaHA MOBa IPOrpaMyBaHHsI, po3poliieHa koMmnaniero Apple st Toro, mo6
cmiBicuyBatu 3 Objective C i Oyru cCTiiiKimow 10 MOMHJIKOBOro Kony. Swift Oyma mpencraBieHa Ha
koH(pepentil po3poduukizs WWDC 2014. Mosa nobynosana 3 LLVM komminsaropoM, BkimroueHoro y Xcode
6 beta.

Komminsrop Swift moOymoBanuii 3 BUKOPUCTAaHHAM TEXHOJIOTH BimbHOro mpoekty LLVM. Swift
ycnankoBye Haiikpaimi enementd MoB C i Objective-C, Tomy cHHTaKcuc 3BUYHMU U1l 3HAWOMHUX 3 HUMH
PO3pOOHHMKIB, ane BOAHOYAC BiAPI3HAETHCS BUKOPHUCTaHHAM 3aC00iB aBTOMATHYHOIO PO3IMOMALTY MaM'sATi i
KOHTPOJTIO TIEPEOBHEHHS 3MIHHHX 1 MaCHBIB, [0 3HAYHO 30UIBIIIYE HAIIMHICTD 1 OE3MEKY KOMY.

Ipu upomy Swift-nporpamu KOMILTIOIOTECS y MaIIMHHHUNA KOJI, IO JTO3BOJISIE 3a0€3MEYUTH BHCOKY
mBuaKoniro. 3a 3asBoro Apple, kon Swift Bukonyetscs B 1.3 pasu mBuame xoxy Ha Objective-C. 3amictb
36mupaua cMmittsi Objective-C B Swift BUKOpHCTOBYIOThCS 3ac00H MiPaxXyHKY MOCHIaHb Ha 00'€KTH, a TaKOX
HagaHi y LLVM onrtumizarii, Taki Sk aBTOBEKTOPH3AIIisl.

MoBa TakoX NpOINOHYe O€31Mi4 Cy4acHHX METOMIB MpOrpaMyBaHHSA, TakuX SK 3aMUKaHHS,
y3arajibHEHEe MpoTrpaMyBaHHs, JSIMONA-BHpa3d, KOPTEXi 1 CIOBHUKOBI THIHM, IWIBUAKI omepamii Hajg
KOJICKIIISIMH, €IEeMEeHTH (yHKLiitHOro mnporpaMyBaHHs. OCHOBHUM 3acTocyBaHHsAM Swift € po3poOka
KOpHCTYBaIbKHX 3acTocyHKiB mast macOSs, 10S, tvOS, watchOS 3 Bukopucranusm Tynkira Cocoa i Cocoa
Touch. Ipu upomy Swift Hamae o6'extHy Mozmenb, cymicHy 3 Objective-C. CupueBuii kon mMoBoro Swift
Moxe 3minryBatucs 3 kogoM Ha C i Objective-C B ogHOMY TIPOEKTI.
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Swift minpHO iHTErpoBaHo m0 cepenoBuina po3poOku Xcode, mpore Moke OyTH BHKIMKAHO 3
TepMiHally, L0 YMOXJIMBIIOE ii BHKOPHCTaHHS Ha ONEpalidHUi cucTeMax, BiAMiHHMX Big MacOS,
Hanpukiaj, Ha Linux.[6]

PosrnsiHemo ocHoBHI HOBoBBeneHHs y Swift, came playground (puc. 1), sixkuii BUISIae siK mpocTe
BIKHO pelakTopa, KyAu MoXxHa nucatu koll. Kop 1eit Bigpa3y ® KOMILTIOEThCA 1 BUKOHYEThCs. He moTpibHO
30MpaTH MPOEKT, a MOTIM 3aIyCKaTH eMyJsaTop, o0 noauBuTucs. Bee BinOyBa€eTbcss MUTTEBO: MULIEII KOJ —
Oaunmn pe3ynbTar. Kilacu Oinplie He po3OuBaioThbcs Ha iHTepdeiic 1 peamizamiio, MO BABIYI 3MEHIIYE
KUIBKICTD (pailfliB B MPOEKTi, IO B CBOI0 YEPry CIPOIIYyE HABiramiro Mo HbOMY, CIPOIIEHO CHHTAKCHC
CTBOPEHHS TMOJIIB 1 BIACTMBOCTEH KiaciB. BracTuBocTi Oiblile HEe MarOTh moTpedu B instance variables, mo
paHime B octanHix Bepcisix ObjC, mi 1Vars cTBoproBaincsi aBTOMaTHYHO, ajie iX MOKHa OyJI0 IPOIKCYBATH i
BpyuHy. Temep ke iX He MOXXHAa CTBOPUTH B NMPUHIIMII, a 3HAYMUTH iX Oinblie HEe MOTPIOHO BPaxOBYBATH.
BrnactuBocti B Swift Moxyre Oyrm 3miHHuMEu (orojomyerbes sk var myField) i xoHcrantamu
(oromomyetsest sk let myField).

3'seuimcst Optional Types, BOHW BHKOPHCTOBYIOThCS, KOJIM 3HAYECHHS 3MIHHOI 3 SIKOICh MPUYMHH
Moxe He OyTH. JlomaHo HOBY (hYHKIIIOHAJBHICTB IUIsl orepaTopa SWitCh, mepepaxyBanb €NUM, peanizoBaHO
generics Ta 3HaYHO MOKpalleHO Mozenb KepyBaHHs mam’stio ARC (Automatic Reference Counting), mo
3MEHIIY€ KUTBKICTh BUIIAJKIB BTPATH TOAATKOM OMepaTUBHOI mam’sti [7].

PosrisiHyBIIM yCi JOCTYMHI TEXHONOTIi, cIpoOyeMo peani3yBaTH KOHKPETHHH HEBEIUKUH MPOEKT
(nomatok “Moi ymo0ieHi Micist”) MOBOO ITporpamyBaHHs SWift.

Ockinbku po3poOKa BeaeTbesi BUKIMOUHO y cucteMi MacOS, notpioHo 3aBanTaxutu IDE Xcode 3
Mac App Store. Ilicis 3amycky, sIKOro y BiKHI CTBOpEHHS MpoeKkTy odupaemo myHkT Create a new Xcode
project, oo 103BOMUTH BikpUTH XCOUE y pexxrMi HalMCaHHs BIACHOTO MPoeKTy. [1o JiBy cTOpoHY mporpaMu
3HaXoJMThCA obyacte Navigator, mo meHTpy OCHOBHMU BiAILI pOOOTH 3 MPOEKTOM, Ta MO TpaBiii CTOPOHI
3HaxoauThea Inspector, sikiit BMimrye B co0i ycio HeoOXiaHy iH(pOpMaLilo, IIOJ0 HAJIAMITYBaHb OKPEMHX
00’€KTIiB Ta 1X BIacTUBOCTEH. Po3poOka momaTky BemeThes 3a TexHosoriero Model - View - Controller, sy
pekoMeHtye BuKopucroByBatu BiacHe Apple. Ipouec cTBopeHHs nependadae 1Ba BapiaHTH HalMCAHHS
iHTepdeiicy, a caMe pO3MILIEHHA EIEMEHTIB iHTepdelcy 3a NOMOMOrom Koay, abo X 3a JOMOMOIOI0
storyboard (caitn main.storyboard), 1o € Tak 3BaHUM Bi3yaJIbHUM ITOJIOTHOM, SIKE HaJla€ MOKJIMBICTD JOJaTH
eNIEMEHTH KEepyBaHHsI Ha eKpaH BiIOOpaKeHHs, MepeTSIrHyBIIN iX 3 0i0mioTekn 00°€KTiB Y BIACHUN MPOEKT,
came 1ied BapiaHT MU 00epeMo ISl Kpaloro po3yMiHHS HaIuX il.

Ready to continue Observer NTEl ¢ O OO

B Observer

func sayHello() {
print("Hello Lutsk NTU") Hello Lutsk NTU\n' -
3

sayHello()

B O
Hello Lutsk NTU

Puc. 1. Xcode playground
Koxen o0’ext y storyboard mae BrmacHumii kiac, sikuii mependavae y coOi YCKO JIOTIKY poOoTH

eJIeMEHTIB ekpaHy. Y storyboard mo 3aMoBYyBaHHIO IPH CTBOPEHHI HOBOT'O TIPOEKTY, BXKE € OIMH €KPaH, TaK
3panmii ViewController, skuit 3amyckaeTbes mpu cTapTi JOAATKY, BUKOPUCTAEMO HOTO IS BiOOpakeHHs
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CIUCKY ynroOieHux Micipb. s Hamumx minedd igeanbHO mimiiiie eneMeHT kepyBaHHs TableView, skuit
JI03BOJISIE PO3MIIYBaTH, KOHTCHT y BUIJISOl CHHCKY. s BHUKOPUCTaHHS IBOTO EJIEMEHTY JOLUIbHO
nepersirHyTH Horo Ha ViewController Ta 3akpinmuTu 3a momomororo constraints ma expani. Constraints -
00MEKEHHS, SIKi BUKOPUCTOBYIOTHCS TS (JiIKCOBAHOTO PO3MIIIIEHHS €IEMEHTIB, Ta 3aKpIIJICHHS 1X BiTHOCHO
IHIIMX €IEMEHTIB, OCKUIBKH PsiZl MOOUTHHUX PUCTPOIB Apple ynMmanuii, Ta po3MipH eKpaHiB BiIpi3HIIOTHCH,
TO KOMITaHisl IPOIOHY€E PO3POOHMKAM BUKOPUCTOBYBATH CONStraintS /st 4iTKoro po3yMiHHSI CHCTEMOIO, JIe
MOBHHEH PO3MIIIYBATHCS TO UM IHIIMN €IEMEHT BiIHOCHO iHmmoro. J[ns toro abu TableView Burnsaas
NpU3eHTAa0WIBHO Ta HE 3aiiMaB yCIO IUIOILY eKpaHy, npukpinumo 1o ViewController, rakuii Buj ekpany, sk
Navigation ViewController, 1o 103Bosie 101aTKy Bropi BimoOpasuTH MaHeNb HaBiraiii, Ta aKTUBYE 3MOTY
MOBEPTATHCS BiJl OJHOrO €KpaHy A0 iHmoro. Temep Koau B pe3yibTaTi MU Ma€ JBa €KpaHa CTBOPHMO
nocuianHs Ha 00’ekt TableView y xoxi gaiimy ViewController.swift s nporo Bukopucraemo I1BOutlet, y
Assistant Editor nepersraysiu [TIKM Bix TableView no xiacy.

Pobra i3 storyboard 3aBepmiena, mepexomumo no ¢aitmy ViewController.swift ne i peamizyemo
JIOTiKy BioOpakeHHs HalMX ymoOiaeHux Micib. Januit kinac yHacmigyerbes Bing kinacy UlViewController,
110 JO3BOJISIE TIEPEBU3HAYNTH Ta BUKOPHCTOBYBATH METOAM Cymepkiacy. [lepmmii MeTo, SKUil JOCTYTHHH y
¢aitni — ne viewDidLoad(), skuit akTUBI3yeThCS Biipa3y IICIIs 3aBaHTaKEHHS €KpaHy BiIOOpakeHHs, caMe y
OBOMY METOJl BapTO BHKIMKAaTH YCi HEOOXigHI HaJalITyBaHHS Ta iHimiami3amiro 3MiHHUX. Jlis
BioOpakeHHs1 Oynb-sikux enemeHTiB y TableView, Bapro mianmucatu kmac ViewController ma mporokon
Jenerata Ta BiaacHuKka manux, a came UlTableViewDelegate ta UiTableViewDataSource, ski BUMararTh
peanizaii 1Box 000B’s3k0BHX MetoniB CellForRow (moBeprae psgok i3 KIITHHKOIO, sKa B MallOyTHROMY
BUKOpUCTOBYEThCs 00’ ekToM TableView) ta numberOfRowlInSection (moBeprae KijbKicTh PAIKIB y CEKIii,
no 3amoBuyBaHHIO 11e 0), Takoxk mis tableView morpiOHO Ha3HaUMTH Kiac JeeraTop Ta Kiac ImocTadyalbHUK
JaHuXx 3a nonomoroto ¢parmenty tableView.delegate = self ta tableView.dataSource = self. Orox micns
peanizamii X METOAIB, BXXKE € MOXIIHUBICTh 3aIyCTHTH CHUMYJATOP Ta MOOAYUTH PE3yNbTaT, Y BUIIIAL
JEKIIBKOX MYCTHX PSAKIB.

Jlnst 3amoBHEHHS Ps/IKIB OTPiOHO oTpumatH y 00’exta TableView iioro kiiTHHKY 3a JOIOMOTror0
METOY tableView.dequeueReusableCell (withldentifier: "Cell", for:
indexPath), ta 3BepHyTHucs 1o BractuBocti textLabel.text mpucpoiBmm i 3HaueHHs Tumy String “Most
nepia crpiuka”. @parMeHTH Koxy peanizamil JaHOro eKpaHy OIMHMCaHI HHKYE 10 TEKCTY Ta Pe3yJabTaT KoLy

(puc. 2).
import UIKit

class ViewController: UlViewController, UlTableViewDelegate, UlTableViewDataSource

@1BOutlet weak var tableView: UlTableView!

override func viewDidLoad() {
super.viewDidLoad()
tableView.delegate = self
tableView.dataSource = self

}

func tableView(_ tableView: UlTableView, numberOfRowsInSection section: Int) -
> Int {
return 3

}

func tableView(_ tableView: UlTableView, cellForRowAt indexPath: IndexPath) ->
UlTableViewCell {

let cell = tableView.dequeueReusableCell(withldentifier: ™"Cell", for:
indexPath)
cell _textLabel?._text = "My first string”
return cell
}
}
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v B Test
v I Test
B AppDelegate.swift
B ViewController.swift
B Main.storyboard
B Assets xcassets
B LaunchScreen.storyboard
R info.plist import UIKit
» M Products

Carrier ®

ViewController:
My first string

ar tableview: UIT l My first string

viewDidLoad() { My first string
whidLoad()

tableView(_ tableView: w, numberOfRowsInSection section: Int) -»
eturn 3

func tableView(_ tableview: UI 11ForRowAt indexPath: I
et cell = tableView 1(withIdentifier:
7.t

2019-85-12 1 obileGestalt
MobileGes upported on this
platform.

Puc. 2. Iporiec Ta pe3yabTat peanizarii 00’ekry TableView

CamMe 3a TakuM aJrOPUTMOM BiTOYBAETHCSA MOYATKOBE CTBOPCHHS OLTBIIOCTI A0oAaTKiB. SWift Hagae
MOTYXXHI MOXKJIMBOCTI, IIO0 HaJaIUTYBAaHHS KOPUCTYBALBKHX 00’ €KTIB, BETHKY KUIBKICTh JOCTYIHHX BXKe
peani3oBaHUX 00’€KTiB TOTOBUX J0 BUKOPHCTaHHS y BIACHUX MpOeKTax. PeamizyBaBIIM AEKiIbKa METOXIB,
Ta TIEPETSATHYBIIM JEKibKa 00 €KTIB, BXKE € MOMIMBICTH MOOAYUTH TOTOBHI pE3yNbTaT CBOEI pPOOOTH.
OCKibKH TOTOBUH MPOEKT y JaHii cTaTTi mepeabadae Aekinbka cropiHok koay. Ha puc. 3 300pakeHO
storyboard roroBoro mpoekrty, Ta Ha puc. 4 Ta 5 pe3ynbTaT BUKOHAHHS MPOrPaMH Y BUIIIAAI CHMYJISITOpa
Iphone.

My Places ) > Generic i0S Device My Places | Build My Places: Succeeded | Today at 3:42 PM ® E @ &
Main.storyboard
i 88 < B My Places ) [l My PI ailder ) [ oard ) [} Main.storyboar
v B My Places M v [l New place Scene
v I My Places
v Il ViewControllers
B MainviewController.swift
B NewPlaceViewController.swift
B Mapviewcontrolier swift
CustomTableViewCell. swift
» I Helpers
» Il Models
v Il SupportFiles
R info.piist
B AppDelegate swift
I Assets.xcassets
v I Builder
B Main.storyboard

B LaunchScreen.storyboard
» I Products
» I Pods:
» I Framewerks
» B Pods

View as: iPhone 8 Plus (.C R)

Puc. 3. StoryBoard npoexry My Places
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Carrier ¥ 342PM L

My Places +

Bazylik
Lutsk * % kW
Cafe

Art cafe
Lutsk * ok kk
Cafe

Chevermeto
Lutsk * ok ok ok ok
Cafe

Kraft
Lutsk
Cafe

Mahnoliia

Lutsk
Cafe

Dango
t'm Lutsk

Cafe

eOOBO

Felicita
Lutsk

Carrier & 3:42PM -

( Save

Bazylik

Bazylik

Lutsk

Cafe

* % K Kk ¢

Puc. 5. Expan nopaBanHns micus y npoekti My Places

BucHoBKkH: AKTyaJIbHICTh BUKOPUCTAaHHS MOOUTPHHX J0JATKIB YMMaJIa, 3 KOXKHUM POKOM KiJIBbKIiCTb
PO3pPOOHHUKIB 3pOCTa€, KOMIIAaHiI HAMAraroTbCsl aKTUBHO BITPOBAKYBATH HOBI TE€XHOJIOTil MporpaMyBaHHS,
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abu 3a;y4uTH sIK HallOinblIe ayanTopii 1o BiacHuX miatdopm. Kpainu HamaraioTecs 3a10BUIbHUMHU pPiBEHb
MOMUTY Ha MOOUTPHY pO3pOOKY HaBUalOUM CTYACHTIB PI3HUM TEXHOJOTisAM, TaKk SK BeJMKa KUIbKICTh
KOMITaHili 3apa3 TOTOBI OIUIATH yTPUMaHHS BHCOKOKBaJi()iKOBAaHOTO Iporpamicra, SKHH BIACHUMH
3HaHHSIMH Ta KPEaTUBHICTIO pO3BUBAaTHME TEXHOIOTTYHUH piBeHb KpaiHH Tak i KOMIAaHii B IiJIoMYy.

B nepcriekTHBi MIaHy€eThCSI OCBOEHHSI HOBUX TEXHOJOTIH CEpBEPHOro MPOrpaMyBaHHsS MOBOKO SWift
Ta po3poOku 3a mormomororo React Native, mo BHKOPUCTOBYEThCS ISl IIBUIKOTO MPOrpaMyBaHHS IiJ yci
nonyJsipHi miardopmu, sk 1I0S Tak i Android.

Objective-C [Enexrpornmnii pecypc] // MacBug — Pexum nocrymy 1o pecypey: http://macbug.ru/cocoa/obijc.
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https://dou.ua/lenta/articles/swift-vs-objective-c/.
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Bring Your Ideas to Life [Enexkrpounnii pecypc] — Pexxum nocrymy 1o pecypey: https://developer.apple.com/develop/.

OyukuunonansHoe [Tporpammuposanne B Swift [Enexrpornuii pecypce] — Pexkum 10CTyIny 10 pecypey:
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