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TabuIll, 12 BUKOPUCTAHUX JIKEPE.

MeToto po3poOKH € CTBOPEHHS MOOLIBHOTO JIOAATKYy MiJ ONepariiny
cuctemy 10S 1114 Bizieo Ta ayJ110 KOHBEPTYBaHHS.

OO0’eKTOM JOCHIKEHHSI € — CY4YaCHUM NOJAaTOK JJIs BiJ€O Ta ayaio
KOHBEPTYBaHHS.

[TpenMeToM moCTiKEHHS € KOHBEpTEP Il 00pOOKH BiFCO Ta ay/Iio.

3aiiicHeHO JAeTaNbHUN OTJISA] MpeIMETHOI 00JacTi, CydaCHHX aHaJIoTiB,
takux sik: VCT Video Converter, Media Converter, PlayerXtreme. MHot0
BUSIBJICHO, 10 caMe po3poOKa BiJeO Ta ayJ/io KOHBEpTepa € MOIIHHOI0 Ta
noTpioHOM y Ham 4yac. [IpoekT peanizoBaHO y BHUII 3py4YHOr0 KOHBEpTEpa Ha
MOOUIBHOMY MPHUCTPOi, 3 BHUKOPUCTAHHSIM MOBHU IHporpaMmyBanHHs Swift
(ela.kpi.ua) ta 6i6miorekn CocoaPods.

OTpumaHuii TporpaMHUN TPOAYKT € JJI KOPHCTyBada IPOCTUM Y

BUKOPHCTAHHI Ta THYYKHM Y HaJIAIITyBaHHI.
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[TEPEJIIK YMOBHUX TEPMIHIB, I[IO3HAYEHb I CKOPOUYEHb
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DVD Digital Versatile Disc y TEeKCTI
PDF Portable Document Format y TEKCTi
oC Operating System y TEKCTi

Android Mobile Operating System y TEKCTi
10S Mobile Operating System y TEKCTi
Ul User Interface y TEKCTi
UX User Experience y TEKCTi

WWDC Worldwide Developers y TEKCTi

Conference
IDE Integrateq development y TEKCTi
environment
IB Interface Builder y TEKCTi
GPU Graphics Processing Unit y TEKCTi
MVC Modal View Controller y TeKCTi
UML Unified Modeling Language y TEeKCTi
LLVM Low Level Virtual Machine y TEeKCTi
AVI Audio Video Interleave y TEeKCTi
UNIX Computer Operating System y TEKCTI




BCTVII

Y Ham wac poboTa 3 KOMIT'IOTEPOM UM CMAapTHOHOM HaOHpae BEITUKOT
nomynspHocTi. Tomy B Mepexi «Internety icHye 6e3mid mporpam st 00poOKHU BiA€O
Ta ayaio (aitiiB, K1 chOorogHi HaOyBarOTh 0COOIMBOI akTyanbHOCTI. Hampukian,
CTUCKaHHS Bieo Ta ayAio ¢daiiB, 3SMIHUBIIHN (hopMar.

[IpakTuHO KOXKEH 3 HAac X04a OM pa3 CTHKAaBCS 3 MPOOIEMOI0, MO (aiim
HEMO>KJIUBO B1ITBOPUTH.

[lepeBaroro MOOLIBHOTO 3aCTOCYBaHHS € T€, IO BIH MPOCTUH 1 IHTYITUBHO
3pO3YMUIHI 1J11 KOPUCTYBaya.

Lle#i momaTok OyB CTBOpEHHM TOMy, IO Taka MpodiieMa SK, MOYaTKOBHUUN
po3mip aiiny Moxke OyTH 3aHAATO BEIMKHUM Y 3B’A3KY 3 BUCOKOIO SIKICTIO. | Taki
daiinm He 3aBXKIU BIIKPUBAIOTHCS, 1 1X CKJIAJIHO KyAuCh mepecnaTtu. [lpukmanis
Oarato, TOMY II€ 1 CTaJI0 MPUYUHOIO CTBOPEHHS IOAATKY.

CTBOpEHHS OJIATKY BKJIIOYA€ HACTYITHI KPOKHU:

— TIPOEKTYBAaHHS Ta CTBOPEHHS apXiTEKTypH J0JIATKY;
— peasnizailisi poOOTH 3 Bifieo Ta ay/io ¢aiiiamu;
— (¢yHKIIOHAJIBHE Ta MOJIYJIbHE TECTYBaHHS I0IATKY;

Takox 4yacTo KOpHCcTyBayl MOTPeOYIOTh TaKUX (DYHKIIIH, SIK:

npuopaT ay1io JOPIKKY (3aMIHUTH, 30€pErTH OKPEMO, BIIOKPEMUTH );
— 3MiHa popMaTiB ayAio Ta BiJI€O;
— 3MEHIIIEHHA SIKOCTI Bifieo abo 3pobutu MysibTUMEia (Hailsl JOCTYITHUM s
porpaBaHHs Ta IHIKMX NPUCTPosAxX Ta iHIUX OC.
MeToto po3poOKHM € CTBOPEHHS MOOIIBHOTO JOAATKy I ONepariitHy
cucremy 10S 115 BiZieo Ta ay/1i0 KOHBEPTYBaHHSI.
OG’eKTOM JOCHIDKEHHSI € CyYacHUM JOJaTOK IS Bieo Ta ayJio
KOHBEPTYBaHHS.

[IpenmeTom moCHIKEHHS € KOHBEPTEP JJIsi 0OpOOKH BiZI€0 Ta ay/Iio.



3MiiCHEHO NEeTATLHUIN OTJISIT TPEIMETHOI 00J1aCTl, Cy9acHUX aHAJIOT1B, TAKUX
sk: VCT Video Converter, Media Converter, PlayerXtreme. MHOIO BUSIBIIEHO, IO
caMe po3poOKa BiJIe0 Ta ayaio KOHBEpTepa € JOIIJILHOI Ta MOTPIOHOI0 y HAII Yac.
[TpoekT peani3oBaHO y BH/II 3pyYHOTO KOHBEpTEpa Ha MOOUIBHOMY MPHUCTPOI, 3
BUKOPUCTAaHHSAM MOBH nporpamyBanHsa Swift Ta 616:miorekun CocoaPods.

CrtpykTypa poOOTH BKIIIOUAE ...



PO3/ILJT 1 AHAJII3 IIPEAMETHOI OBJIACTI

1.1 JocmipkeHHs akTyaJabHOCTI MPOOIeMHU

Kosxen BnacHuk TexHiku Apple, 3Hae, 1110 He BC1 (G1IILMH Ta POJIMKHA MOYKHA
Oyze meperistHyTH 3 KOpOoOKH, MOTpiOHO 003aBECTHCh MOBHO(MYHKITIOHATLHUM
TIeEPOM 200 BiJICOKOHBEPTEPOM.

Ha Oynp-sikomy ramxeti 3 si6;1yaxom, Oy b e ieep iPod, iPhone, iPad uu
KoMIT'toTep Mac, MOXHa BIATBOPUTH POJIMKM B Takux (opmartax: AVI, MP4,
MOV, MHV.

Onnaxk kpiM opMaTty mOTpiOHO JOTPUMYBATUCS BIMIOBITHOTO KOTyBaHHS.
Texnika Apple 3moxe “noapyxutucs’” 3 kojaekamu ¢opmary H.264, MIPEG,
MPEG-4, ipu TOMy, 1110 BiJIcO IOBUHHO MaTH OITPEWT 1 J03BLJI, a SAKIIO HE TaK,
TO POJIMKU OYJyTh BIATBOPIOBATHUCS 3 JIaraMH.

BusBnseTscs, KOpUCTYyBad MOBUHEH BUKOPHCTOBYBATH 3aHAATO Oarato
napameTpiB, JJIsi KOHBEpTaIllii, o0 y MiICyMKy OTPUMATH BiAMOBIIHI (haitu.

KongepTariis Biieo — 11e IEpeTBOPEHHS BUXITHOTO BiJIeo Ha popmart, IKUn
M1XOUTH JJIS BIITBOPEHHS Ha MEBHUX MPUCTPOAX abo oHyalH-pecypcax. Jms
KOHBEpTallli BiJIe0 BUKOPUCTOBYIOTHCS CIIEIIalIbHI IPOTPaMH — KOHBEPTEPH YU
B1JICOPEIAKTOPH.

[ITo6 3po3ymiTu MeTy Ta 3ajadi, siKi TOBUHHI BUKOHYBATH JOJATOK, Tpeba
posibpatucs, 110 Take BiJeo/ayaio KOHBEpPTED.

Pi3H1 ciocoOu BIATBOPEHHS Ta 3alMCyBaHHS BiJIEO Ta CTBOPIOIOTH COTHI
croco0iB HOro KOAyBaHHA. | 1HOJI HEMOXKIIMBO MEPETJISHYTH BiI€O JIUIIE TOMY,
10 BOHO 3HAXOJUTKCS Y HEMpaBMIIbHOMY (hopmarti. Ha macts, kopuctyBadam He
JIOBEACThCS XOJUTH B MarasuH B TIONIyKax HEOOXITHOTO iM KOHBEpTepa.
CrtBopeni Bimeo/aymio nmomatku € 100 % yHiIBEpCaJIbHMM PIllIEHHSIM JJIs
KOHBEpTAIlli BiJico, MPAKTUIHO OyAb-IKuX (OpMaTiB.

SIxkmo Bu xouete neperBoputu DVD-nuck Ha AVI-daiin abo BinTBOpUTH

QuickTime ¢inemu Ha puctpoi Android, iPhone 1 moai6HUX, Biic0 KOHBEPTED



BIIMIHHO BUKOHA€ CBOIO poOOTY. 3aB/sKH BOYAOBaHIN MiATpUMIIL 4-0X 1 Olble
dbopmatiB, MOKIMBOCTI CTBOPEHHS BiJ€O IS PI3HUX MeMia-TuieepiB Ta Oe3midi
THIITUX MOXKJIMBOCTEH, M1l BiZIc0 KOHBEpPTEP, O€3YMOBHO, 3MOKE€ BUKOHATH BCI 111
3aBJIaHHSA.

Po3po6aenunii MHOIO 1071aTOK (B171€0 Ta ay/110 KOHBEPTEP ), HAJAE MUITUH P
3pY4YHUX IHCTPYMEHTIB, TaKH SIK:

— KOHBeEpTaIlis B iHII hopmaTu;

— 30epiraHHs BiJIeO 3 CalTiB;

— oOpi3Ka BIJIEO Ta ay/ai0 JOPIKKH;

— 3MeHIIeHHs a00 30UIbIIEHHS SIKOCTI BiJE€O.

KonBeprep 103BoJIsi€ HabaraTo OuIbIIe, HIK IPOCTO KOHBEPTYBATH (haiu
npakTU4HO Oyab-skux Bimeo ¢opmartie: DVD, AVI, QuickTime, MPEG Ta
necsaTku 1HmWMX. Ha nomaTtoxk 10 CBO€I rojloBHOI METH Iporpama J03BOJISE
pO30MBaTH BIJI€O HA YACTUHU a00 BUPI3aTH 3 HHOTO HEMOTPIOHI (haiimu.

[linTpumka  6aratompolecOpHOCTI Ta  ONTUMI30BaHI  AJTOPUTMU
JI03BOJISIIOTh BUKOHYBATH KOHBEPTAIIIIO MIBUAKO Ta SIKICHO.

Croroani MoxHa 0e3 mpoOseM 3HAWTH TJIaTHI Ta 0€3KOIITOBHI JIOJATKH,
K1 OyayTh BIATBOpIOBATU Bifeodaiinu Oynb-akux (popmartiB sk Ha iPhone Tak 1
Ha Mac. OHak 1J11 MOBHOLIHHOTO KPOCIIAT(OPMEHOr0 PIllIEHHS 10 LIUX Mip HE
icHye. Po3poOHHMKM X04YyTh 1 BUITYCKAIOTh MPOTPaMU 3 OJHAKOBUMHU 1KOHKaMH 1
HA3BOIO, aJie MPAITIOI0Th BOHU HA PI3HUX T'a/KETaX MO-Pi3HOMY.

€ MiHIMYM 3 TpUYMHM JJIsl TOTO, 11100 KOHBEPTYBaTH Bieo B (hopmari,
HiATpUMYBaH1 TeXHiKor0 Apple.

[To-mepire, Oyae OOHOTUITHA AOMAITHS KOJEKIlis POJUKIB, KOXKEH 3 SKUX
JIETKO BIATBOPUTH Ha OyIb-sikoMy rajpketi Apple. IlpamtoBatu Bce Oyzae mpocTo
1 SICHO, MIIKJTFOYHB JI0 MEIATEKH 1 B)KE€ MOKHO TUBUTUCH JIOCTYITHY 3aIlHUC.

[To-npyre, 1OoCTaTHHO OAMH pa3 po310paTUCS 3 KOHBEPTEPOM 1 HE IIYKATU
BianoBiAHUX TieepiB Anst MacOS, 10S, tvOS. Bci BoHM Npalilol0Th MO-pi3HOMY,
OJIH1 JTOJATKHU 3MIHIOIOTh Ha 1HIII 1 MPUXOAUTHCA MEPIOANYHO IIYKATH 3aMiHY

MOKUHYTOMY IIPOEKTY.



[To-Tpete, Best TexHika Apple onTtumizoBaHa 1yt poOOTH 31 CTaHIAPTHUMHU
JT0JTaTKaMHU.

CucteMHuit uieep 1 Opay3ep 3aBXKIu MPaIlOIOTh MIBUAIIC 1 CTaOUIbHIIIE, a
TOJIOBHE MOTPeOYyIOTh MEHIIIE pecypciB cMapTdoHa, miaHmera i koM torepa. Lle
JTIO3BOJIUTh TAJKETy MpaIfoBaTH OUIbINE, HIK IIPU BUKOPUCTAHHI 1HIINUX YTHIIT 13

MEpEexKI.

1.2 AKTyanbHICTh 3aCTOCYHKY

[Ipobiema He uyuTanHa ¢dopmaTy Bijeo 3Hailoma OaraTbOM BJIaCHUKaM
CYy4acCHHMX TaJPKETiB. A BPaxOBYIOUHM, LIO MOMYJSAPHICTH CMapT(OHIB 3 KOKHUM
POKOM 3pOCTae, 1€ 3aBJaHHS CTa€ aKTyaJIbHUM JIJIsl 0araThb0X TUCSY KOPUCTYBAYiB.

Bupimmty ii 3 MiHIMaJIbHUMHU BUTpaTaMU dYacy Ta CHJI JIOIOMOXYTh
creliajibHl IPOorpaMu — KOHBEPTEPH BIACO Ta ay/lio.

VY Mepexi MOKHA 3HAUTH YMMAJIO SIK TUIATHUX, 1 0€3KOIITOBHUX KOHBEPTOPIB.
Vc¢i BOHM MOAUISIOTHECS Ha TaKl OCHOBHI BUIIN:

- KOHBEPTOPH ISl MOOITFHUX Ta TOPTATUBHUX MIPUCTPOIB - SIK MIPABUIIO,
HaJalllTOBaHI IiJi KOHKPETHI THUIM amapariB Ta MaloTh HE OyXKE€ IIHPOKY
(GyHKII1OHATBHICTD;

- IporpamMu 3 pexXKMMaMy KOHBEpTaLlii, 110 HACTPOIOIOTHCA - IPU3HAYECHI,
HalyacTile, 111 HeCTaHJapTHUX MPUCTPOIB 1 popmaTiB BiZieo. MaroTh po3MIMpEeHUi
GbyHKIIIOHAT Ta IOCUTh CKIaAHUI 1HTepdeiic;

— CTeIiai3oBaHi MPOrpaMu — MIAXOASITH JUIsl KOHBEpPTallii KOHKPETHUX
dbopmartiB aynio Ta Bifieo. 3aBASKHU BY3bKO1 CIeliani3allii BJA€ThCSI MAaKCUMaJIbHO
CIPOCTUTH 1HTEPGENC ITUX MPOTPaM.

Ha punky € 6e31i4 6e3KOITOBHUX BIJIEO UM ay/110 KOHBEPTEPIB, ajie Oarato
XTO 3 HUX HE € MOBHICTIO 0€3KOIITOBHUMHU. BUIbIIICTh OE3KOMTOBHUX MpOrpam, a
TOYHIIIE, BiIEO KOHBEPTEPIB MAIOTh OOMEXEHHS, HANPUKIIAA, BOHU JO3BOJISIOTH

KOHBEPTYBATH JIMIIE TPETUHY BX1AHOTO Bificodaiiny ado B IIEHTpP €KpaHy J0/1a€ThCA



JpaTiBIMBUN BOASHUMN 3HaK. | HABITH y TAKUX JOJIATKIB € BEJIHKA ayAUTOPIs, 3T1THO
3 MMPOBEACHUX MHOIO JTOCIIKEHb y AppStore.
VY 2023 pomi s MOKY TOYHO CKa3aTH, IO BIIEO Ta ayJ]li0 KOHBEPTEPU €

AKTyaJIbHUMH JOJaTKaMH.

1.3 Axanoru noaiOHUX JTOJATKIB

Posrnssmemo anasmorn momiOpHUX JOAATKIB JUJIL  BIAEO Ta  ayllio
KOHBEPTYBaHHSI.

VCT Video Converter (puc. 1.1)

OyHKILIOHANBHUNA KOHBEPTEp BIAEO, 3[aTHUN MEPETBOPIOBATH POJHUKHU Y
pi3H1 popmatu Bineo: MP4, AVI, MKV, 3GP i 6araro inmmx. Konseprep HOCUTB

YMOBHO-0€3KOIITOBHUM XapaKTep.

b Wondershare UniConverter

D) Converting

: Bl Converter

UniConverter 13 - Your complete video toobox [£

MP4 1280*720 MP4 1280*720 ]
"o Convert
6.74 MB 01:50 34.67MB 01:50 i

Tl No subtitle v fiEnglish-Advan... ¥

Apple wwdc 2021 IN 11 Minutes (4

1920960
Convert

Tl No subtitle i Advanced Aud... ¥

Pucynox 1.1 — Ckpunmor VCT Video Converter

Media Converter — Buaeo B mp3 (puc. 1.2)



Media Converter Moke KOHBEPTYBaTH MPAKTUYHO Oyab-siKi Bigeodanau
Ta aygiodainmu. BOynoBanuii yHiBEpCaIbHUNA BiJICO TIJICEP, MOXKE BIATBOPIOBATH
OyIbp-siKHil popMart ayJiio Ta BIJEO.

Media Converter koHBepTY€ Bizneo, mp4 m4a to mp3.

Ioro 0co6MMBOCTAMH €:

— BWIyYeHHs ayzio: Butsarye aymio 3 Bimeo, Buxignuit popmat: MP3, M4A,
OGG, WAV, FLAC, WMA, AIFF, CAF, ADX, AC3, AAC, M4R;

— TepeTBOPEHHA Bijeo gopMmartiB, Buxiguuii ¢popmar: MP4, MOV, 3GP, 3G2,
ASF, MKV, VOB, MPEG, WMV, FLV, AVI,

— cTUcHEeHHs Bijeo: OOpi3zaHHS BiJ€0, KIII-BIICO;

— mepeTBopeHHd ayniodopmari, Buxigauit popmat: MP3, M4A, OGG, WAV,
FLAC, WMA, AIFF, CAF, ADX, AC3, AAC, M4R;

— YHIBepCaJIbHUI BifieorIeep, MATPUMKA BCiX popMmaTiB: mp4, avi, mkv, rmvb,
flv, wmv, wav, 3gp, mov, swf, mpeg, mpg, vob, mdv, rm, m2ts, asf, webm, asf, mpg,
dat, ts, asx, mp3, f4v, ogv, divx, dv, gxf, m2p, mpegl, mpeg2, mpeg4, mts, mxf,
ogm, gt, wm;

— BIJIKpUTI Zip, rar, 7z Ta 1HII CTUCII (ailin.

_ Extract aridio. convert Export: MP4, MOV, 3GP, Export: MP3, M4A, OGG,
Impott Videes and Sideo coniait b, 3G2, ASF, MKV, VOB, WAV, FLAC, WMA, AIFF,
udios compress video MPEG, WMV, FLV, AVI CAF, ADX, AC3, AAC, M4R

Pucynox 1.2 — Ckpunmor Media Converter



PlayerXtreme (puc. 1.3)

3MoeboBaHa 3 17€€10 Mpo Te, 110 BiACO Ta PLIBMUA MOXKYTh OYTH JIETKUMU
JUTSL BIATBOPEHHS Ta MOKJIMBUMH Ha BCIX MPUCTPOSAX yJoma, BKItoyatoun iPhone,
PlayXtreme moxe BiITBOPIOBAaTH Ta TPAHCIIOBATH Maike OyAb-sSKUN TUI BiZIEo,
Hanpukiaa MP4, AVI, MKV, MP3 tomo, my3uky uu ¢oro y dopmari. 6e3
KOHBepTallli Ta BiJIoOpa)kae BeCh BMICT y 3pY4YHOMY JUIsl HaBiraiii iHTepdeici.
EnemenTu kepyBaHHs Oe3nepebiifHO MPaItoloTh Y BC1i porpami, a HaHesb MOIIyKY
MO>K€E JIETKO 3HalTH MOoTpiOHe Bifeo ado daimu. Kpim Toro, BiH BKiIOYaE B cede
JIETKY OpraHi3aliio BalluxX MyJIbTUMEIIHHUX ¢aiiniB, mo6 yce 0yIo BiICOPTOBAHO
] 9ac MacoBOTO 3aBaHTAKCHHs MIoKWHU (aiiiB. [oTpiOHO 3aBaHTaKWTH Ta
BCTAHOBHUTH, 1 KOPUCTYBAaU 3MOXE MEpEerysiiaTé Bieo Ha cBoeMy iPhone, xomu

3axo4c.

POWERFUL - STREAM
MEDIA PLAYER HD & 4K
MOVIES @

L8000

5’ A
CAST MEDIA

TO SMART Chromecast
TV's e Roku ...

Pucynok 1.3 — Ckpunmor PlayerXtreme

Video Converter and Media File (puc. 1.4)

Video Converter moxxe kouBeptryBatu MP3, AVI, MPG, GIF, WMV, MP4
Ta 6arato 1HIIOrO.

Bineo xonBeprep (MP3, AVI, MPG, GIF, FLV, WMV, MP4):

— HaWKpammii KouBepTep (aimis:



NEPETBOPIOBATH 300paKeHHsI Ta 3BYKH B 1HIII (hOpMATH 3a TOTIOMOTOIO PSAY
KoHBepTepiB ¢aimiB 1 QopmartiB: koHBeprep PDF, koHBepTep 300paxkeHsp 1
dbotorpadiit 1 kouseprep MP3.

— 1/I€aTbHO MIAXOAUTH IJIs POOOTH

InenTudikye, po3smizHae Ta TEPETBOPIOE OYIb-SIKI  BiJI€O, 3alllCH,
300paxeHHs. BiH Takoxx MoudiKye Ta KOHBEPTYE Ballle Yt00JIeHE BiJI€O Ta 3MIHIOE
pO3IIMPEHHs] HAa MOTPIOHUI (opmaT, HaJACHIIA€ TOTOBI MOJAKACTH MPSMO 3 BIJEO
KOHBEpTepa.

— JIUTUTHUCSA CBOIMH (pailyiaMy 3 IHIIUMH IHCTPYMEHTAaMH Ta MPOrpaMaMHu

KopuctyBau mMoke IIIUTHCS TEPETBOPEHUMHU TOKYMEHTAMHU 3 OYIb-SKOIO
IHIIIOIO TIPOTPaMor0 OOMIHY MOBIJIOMJICHHSIMH, TIOIITOIO YU COIIaJIbHOIO MEPEXKEIO.
KopucrtyBau moxe noB’sizyBatu cBoi podotu 3 PDF Converter, Image and Photo
Converter 1 MP3 Converter 1 3aKiHUMTH 3allOBHEHHS NPOTpPaMH 3a JOMOMOTOI0
HaWKpanmx 1IHCTPYMEHTIB.

— OnTumizaiis pecypciB

Onrtumizariist mporpaMu J03BOJISI€E EKOHOMHUTH aKyMYJISITOP 1 PECYpCH ITij yac
Ipoliecy KOHBEPTALlil JOKYMEHTIB Yy pi3Hi popMaTu. BukoHyBaTu nepeTBOpeHHs y
GboHOBOMY peXuMi Ta OTPUMYBATH CIIOBIIICHHS, KOJM TIEPETBOpPEHHS Oyje
3aBEpUICHO.

— ®opmartu, skl miarpumytotecsi Video Converter (MP3, AVI, MPG, GIF,
FLV, WMV, MP4):

Koungeprep Bigeo B MP3: AVI MPG GIF FLV WMV MP4 mosxe npaiioBaTtu
3 Takumu popmatamu: MP3, AVI, MPG, GIF, FLV, WMV, MP4.

— IlpocTuii 1 nerkuil y BUKOpUCTaHHI iHTEpderic

Video Converter ayxke NpocTUH y BHUKOPUCTaHHI, MOXJIMBO MHUTTEBO
KOHBEPTYBAaTH CBOi Bifieodaitmu y Taki popmaru, sx: MP3, AVI, MPG, GIF, FLV,
WMV, MP4 ta 6arato iHIIOrO.

ITeperBoproBatu Bifeo y popmar MP3, a dbinbmu Ta 300paxeHHs — y 0yb-

sakuil ¢opmat, mo6 BiH 3aBxkAu OyB cymicHuil 13 Video Converter. [Toxpairye



eKCIOPT BaIlIMX YII0OJIeHUX 300paxkeHsb 1 Bineo. KiieHT Moe MaTH CBOE Bifieo B
noTpiobHOMY opmaTi.

[TepeTBopenns Bijieo B MP3 Ta iH1111, 3anucu Ta 300pakeHHs B 1HII1 (hopmaTH,
CTBOpeHHs Bifeo(daiimiB 3 1HMMX (QailniB 300pakeHb 1 BiCO3aMUCIB ayaio €
peansHicTIO 3a gomomorol Video Converter, mnepeTBOpeHHS 300paxeHb 1

CTBOPEHHSI HOBHUX BiJIeO B IHIUX (hopMaTax JIETKO Ta IIBUIKO.

SELECT CHOOSE BROWSE OPTIONS

)

o al ot o
~—
5D DD DD
W

@ h

Pucynok 1.4 — Ckpunmot Video Converter and Media File

1.4 MeTa Ta 3agaui

Mera:

CTBOpEHHSI OBHOTO HAOOPY 1HCTPYMEHTIB BiZI€O JUIsl KOHBEPTALlil PiabMiB,
My3UKH 1 T.7. MoxnuBo 30epertu memiadaiiiam B Oyab-skoMy Gopmarti 1uisi Oyab-
SKOT0 MPUCTPOIO 200 TIaTPOpMHU.

Miii Biieo KOHBepTEp — 1€ TOTYXKHUU BiJIeO KOHBEpTEp, 00Opi3yBay BiJz€o,
KoHBepTep MP4, 3nMuTTs Biieo A 3MEHIICHHS PO3MIpPY TOIIO.

3anaut:

— KOHBepTallis B iHII1 opmaTu;
— 30epiraHHs BiJI€O 3 CalTiB;

— npuOUpaHHs ayIi0JOPIXKKHU 3 BiJIEO;



— 3MEHIIEHHS a00 301IbIICHHS SIKOCTI BIJIEO;

—  BIJIOKpEMJICHHS ayai0I0P1KKH B1J] B1JI€O.

1.5 BucHoBKH 3 po3/IiTy

Bukopucranns iHpopMaIiiiHuX TEXHOJIOT1H B pOOOTI 3 BiZI€O 1 ay/110 CIIPOIIYE

pAI poOOYUX MPOLIECIB 1 MIJIBUIIYE iX €(DEKTUBHICTb.



PO34UJI 2 OI'JIA ITPOT'PAMHOI'O PIIIEHHA

2.1 Mo6inbsHa onepartiiina cuctema 10S Ta 1i nmepeBaru Hajg Android

10S € MOOLIBHOIO OMEPaIiHOI CUCTEMOIO, SIKY PO3po0JIsie Kopropalis

Apple nnga BukopucTaHHs Ha cMapTdoHax, MIIAHIIETaX 1 HOCIiB mpucTpoiB. Bona

CTaHe rOJIOBHUM KOHKYPEHTOM OIEpaliifHOi CUCTEMH 3 BIAKPUTHM KojoM Android.

Pucynox 2.1 — Jlorotun xopmopariiii Apple Inc.

OmnepamiitHa cucrema 10S Mae KinbKa OCHOBHHX mepeBar mepen Android,
30KpeMa BHUCOKHMI pPiBEHb, HMIBUAKICTH POOOTH, OUIBII IHTYITUBHHM Ta 3py4HHUN
1HTEpdeiic, mo 3abe3neuye BUCOKUH PIBEHb 33JJ0BOJIEHHS KOopHucTyBayiB. Kpim Toro,
Apple 3a6e3neuye OHOBJICHHS ONEepaIliiHOT CUCTeMH TSI BCIX MPUCTPOIB, K1 31aTHI
npaitoBaty 3 HoBuM [13. Ile o3Hauae, 1110 npucTpoi 3 onepaiiitHoo cuctemoro 10S
3aJTUIIAIOTHCS AKTYaTbHUMHE MPOTATOM TPUBAJIOTO YaCy.

[ToapoOHime mpo nepeBaru:

— Iurepdeiic — 3aBasgku Tomy, mo Android € BiIKpUTOIO OmNEpaliiHOIO
CHCTEMOI0, 6araTo BUpOOHUKIB cMapT¢OHIB, iK1 BUMararoTh Android, HagarTh CBOi

iHTepdercl BIIMOBITHO 10 CBOIX BJIACHUX TPOSBIB, BCTAHOBIIOIOYM TaK 3BaH1



"o6omonku". 1le Bce 10 €MMHOTO CTaHAAPTY TSl BUTIISAY ONEpariitHol cuctemMu. Y
Bumaaky 3 10S nu3aiiH mMae 9iTKi peKOMEHJaIlii, TOMy KOPHCTyBadi HE MarOTh
po0JIeM 13 B3aEMOJIIEI0 3 HOBUMHU JIOJIaTKaMU 32 JIOMTOMOTOI0 CXO0XOT0 32 JIOTTYHUM
iHTEepdeiicom.

— IBunkomis — Tomy omepartitina cuctema iOS po3poOieHa 171 0OMeKEHOT
KUIBKOCT1 TMPHUCTPOIB, 1€ 03BOJSE ii ONTUMI3YBATH IIiJi KOHKPETHE arapaTHe
3a0e3neyeHHs. TicHa iHTerpailisi MDK amapaTHOIO Ta MPOTPaMHOI0 YacCTHMHAMU
JI03BOJISIE KIHIEBUM KOPHUCTyBauaM OTPHUMYBAaTH Kpalll MOKA3HUKH IIBUIKOCTI
oTeparifHoi CUCTEMH.

— 3axuct — Xakepu pijiie NUIIyTh MIKIAIKUBI mporpamu st 10S— npucTpois,
micas BCIX Mporpam MiJUISraroTh MepeBipul Kopropauii Apple, BkiItouyaroun
MEepeBIPKY 1IEHTUYHOCTI BUJABIIB mporpam. Lle cBiguuTh MpO BUIIMKA pPIBEHB
oe3nexu A1t 10S— npucTpoiB nopiBHsAHO 3 Android— npuctposmu. [liHa BusBiIeHHS
Bpa3IMBOCTI "HYIbOBOTO JHA" (TOOTO HEBIJIOMOI IMOIEPEIHBbOI BPA3JIMBOCTI) B
Android e 3aauno menmoro, Hix (ela.kpi.ua) B 10S, 110 Tako) CIOCTEPIraeThCs Mpo
MeHIny 0e3nexy Android.

[Ticnst anamizy maHux, HaBeJIeHUX y Tabmuii 2.1, MoKHA 3pOOUTH BHCHOBOK,
mo 10S € Outblor mnepeBarol B NOpiBHSAHHI 3 Android 3aBisiku BUCOKHM
CTaHJapTaM  SIKOCTI  MPOTpaMHOTO  3a0e3leyeHHsT Ta  BUKOPUCTaHHSA

KOPHUCTYBAJIBHHUIIBKOTO JTOCBIY.

Tabmums 2.1 — TlopiBasiHHS onepariitanx cucteM [0S ta Android

Kpurepii 10S Android
Jlxxepeno 3akpure, 3 BIIKPUTAMU Binkpute
KOMIIOHCHTaMH
OC OS X BigkpuTnii
Po3poOHuKH Apple Inc. Google (ela.kpi.ua)
Intepdeiicna | Tauckpin. HopmanizoBanuii Tauckpin. Uepe3 MOKIUBOCTI
JacTHHA iHTepdeiic B yciit cucremi | Kactomizaiii iHTepdeiic He Hopma-
J130BaHUN, MOXE OyTH PI3HUM
[IBuakomist | Bucoka. 3aBasku B3aeMoii 3asieuTh BiJl JeBalCy
XapJBEpHOi Ta cOYTBEPHOI
YaCTUH



https://ela.kpi.ua/bitstream/123456789/30240/1/Podosonov_bakalavr.pdf
https://ela.kpi.ua/bitstream/123456789/30240/1/Podosonov_bakalavr.pdf

2.2 OcHOBU IIPOrpaMyBaHHS

Jlyis cTBOpEHHS BIACHHUX AOJATKIB Ui omepariiiHoi cucremu i0S HeoOXimHI Taki
IHCTPYMEHTH Ta HAaBUUKU:

— Xcode: 1e IHTErpoOBaHE CEPEAOBUIINE PO3POOKH, fAKE BKIIOYAaE B cebe
peIaKTOp KOy, OpraHi3aTop MPOEKTY, KOMITUISITOP, BIVIAYMK Ta 1HIII BaXKJIWBI
IHCTPYMEHTH ISl CTBOPEHHS JIOJIaTKIB;

— Swift: noty:xHa MOBa mporpamyBaHHS, sIka BUKOPUCTOBYETHCA ISl PO3POOKH
nonatkiB i 10S, macOS Tta tvOS. Bona mae 6arato ¢yHKIIN, sIKI JOTIOMararoTh
IPOAYKTUBHO MTUCATH KOJI;

— CTBOpeHHs IHTEP(PENCIB: KOKEH 10AATOK Ma€ IHTep(Eerc KOPUCTyBaUa, IKH
CKJIaJIa€ThCsl 3 KHOIOK, MEperjsijiB, HaBiraii, MITOK, 300pa)X€Hb Ta IHIIHUX
CJICMCHTIB;

— Kopnysanns noriku: koa Swift Bianosijgae Tomy, 0 BiIOYBa€eTbCA B T0AATKY
Ta B skuid yac. Lle Ha3MBa€THCS JIOTIKOIO, SIKA € BUPIMIAIBHOIO M OYyIb-IKOi
porpamu;

— ApxiTeKkTypa [OAAaTKIB: HANHMCAHHS YITKOrO, pO3LIMPIOBAILHOTO Ta
HiATPUMYBAHOTO KOAY € TaK caMmO MICLEM, K HalMCaHHS MPaIlOoyoro KOmy.
ApXITEKTypa JOAATKIB € CKIAJHOK TEMOIO 1 MOTpeOye yacy Ha BUBUEHHS PIZHHUX
piIlIeHb, sIKI HaWKpaIlle MPaIol0Th Y PI3HUX CIIEHAPIIX.

Apxitektypa 10S ckiagaerbcsi 3 UYOTUPHOX IHapiB  aOCTpakiii, sKi
PO3POOHUKH MOXYTh BUKOPUCTOBYBATH JIjIs1 TOOYOBH JIOATKIB:

1. Cocoa Touch, skmii 3abe3nedye OCHOBHY I1H(MPACTPYKTYpy IONATKIB Ta
paMoK, SIKI MOXYTh BUKOPUCTOBYBAaTH (DYHKIIII, Taki sk push— croBileHHs,
OaraTto3agayHiCTh Ta CCHCOPHUM BiBII;

2. Menia, sike 103BOJISIE MMPOTpami IpaItoBaTH 3 BiJieo, ay/io Ta rpadikoro;

3. OcHOBHI cepBicH, SKi HAalOTh CUCTEMHI MTOcayry, Taki sik Core Foundation 1

Foundation Frameworks;



4. Core OS, sxuii 3a0e3neuye pi3HI MOCIYTH, Takli K Oe3MeKa Ta JIOKajdbHa

aBTeHTH]IKaIiA, 1HII (pEeHMBOPKH.

Application i
LKt : Core Frameworks
Cocoa Touch
Media
[ Core Services
Core O3

Pucynok 2.3 — Cocoa B apxitekTypi 10S

3a pexomenaarisimu Apple Inc., po3poOHUKM TOBHUHHI THCATH KOJ Ha
BUIIOMY PiBHI 3aCTOCYBaHHS Ta BUKOPUCTOBYBATU (HPEHMBOPKHU TIIMOOKOTO PiBHS
Ha BUILIOMY PIBHI JIMIIE Y BUIMAJIKY, KOJH 1€ HEOOX1THO.

JIJist  CTBOpEHHsI YCHINIHOTO JoJaTKa pO3pOOHMKH TIOBMHHI HaJlaBaTH
ontuMalibhui u3aiid iHTepdeiicy (User Interface) Ta BUKopucTOBYBaHUMN JOCBIA
(User Experience) Ha koxkHOMY etami. KopucTyBaul MOBMHHI MaTth MOXJIUBICTh
JIETKO TMEePerysaaT, PO3YMITH Ta B3aEMOJIISITH 3 BMICTOM 0€3 MOTPeOH MOCTIMHOTO
NPOKPYUYyBaHHS 4YM MacIITaOyBaHHS — 1I€ O3HA4ae€, M0 TEKCT Mae OyTH YiTKO
yutabenbHuM. KpiM Toro, kopucryBayaM TMOBHHHI OyTH AOCTYymHI (DyHKIIT
CEHCOPHOTO €KpaHy Ta 3aBJIaHHs MOBUHHI BUKOHYBATHCS 3 HAWMEHIIIOIO KiTHKICTIO

KPOKIB.

2.3 Moga nporpamyBanHs Objective— C i Swift

Objective-C, takox Bimomuii sik Objective C, ObjC a6o Obj-C, — 06’ekTHO-
OpI€EHTOBaHa MOBa MporpamyBaHHs, po3pooOsneHa Apple Ha ocHoBi MoBu C 1
napagurmu Smalltalk. Ha Bigminy Bin C++, Objective— C MOBHICTIO TOETHY€ETHCS 3

C, a xox C xommimoeTsesa. 06’ exTHA Moens moOyaoBana B ctwii Smalltalk, To6to



00’exTH oTpuMyI0Th noBigoMieHHs. Komminstop Objective— C € uactunoro GCC 1
JOCTYIIHHA Ha OUIbIIOCTI OCHOBHUX MatgopmM. MoBa B  OCHOBHOMY
BukopuctoByeThes 11t MacOS X (Cocoa) 1 GNUSstep — nBox peamizailiit 00’ eKTHO—
opienTtosanoro inrepdeiicy OpenStep. Objective-C ctBopus bpen Kokc Ha modatky
1980-x pokiB y cBoiit komnanii StepStone. OjHI€0 3 0COOIMBOCTEN MOBH € T€, 110
BOHA OpI€HTOBaHA Ha MOBIAOMIICHHs, Toal ik C++ opieHTtoBaHa Ha ¢yHkiii. Lle
o3Hagae, mio (Openarchive.nure.ua) BUKIUKKA METOMIB I1HTEPIPETYIOTHCS SIK
HaJICUJIaHHS TTOB1JIOMJIEHD (3 IMEHAMM Ta apryMeHTaMH) J0 00’€KTa, MOAI0HO J10
Toro, sk 1e mnpamoe B Smalltalk. Ileit migxim Mae HH3KYy mnepeBar —
(uk.wikipedia.org) Oyab-akoMy 00’€KTy MOXKHA HamicIaTd  Oyab-ske
MOBIJIOMJICHHS, @ 00’ €KT MO€ MPOCTO MEPeCsIaTy MOBIIOMIIEHHS 1HIIOMY 00’ €KTY
Juist 00po0OKu (compi.com.ua) (BigoMme SIK JeJIeTyBaHHS ), IO MOJICTIIIYE peaTi3allito
po3moaiieHux 00’ €KTiB (00’ €KTIB, PO3TAIIOBAHUX 32 PI3HUMHU aJIpECaMu). MICHAX 1
HaBITh Ha PI3HUX KOMIT 10Tepax). [IpuB’si3ka MoBiIOMIICHHS 10 BIAMOBIAHOT DYHKITIT
B1I0yBaeThCsl Oe3nocepe/Hb0 M Yac BUKOHAaHHS. MoBa 3a0e3neuye 3BUYANHY
MiJTPUMKY MPOTOKOIY (TOOTO MOHATTS 1HTEpdeicy 00’e€KkTa Ta MPOTOKOIY YITKO
pozaizieni). (compi.com.ua) YcmagkyBaHHS WIATPUMYEThCS ISl 00 €KTIB (HE
MHOXHHHHX ), @ MHOXKUHHE YCIIaJIKyBaHHSI MATPUMYETHCS JIJIsl MPOTOKOIIB. OO’ €KT
MOX€ YCMAJKOBYBAaTH IHIMUH OO €KT 1 WIATPUMYBATH KiJbKa MPOTOKOJIB
onHouyacHo. CTpykTypa iMeH (ailniB: (aiiiau 3 po3MUpeHHsIM — h € 3arojioBKaMu 3
omrcoM KiaciB 1 QyHkIH, sk y C 1 C++, a ¢ainm 3 po3MIMPEHHSIM — M MICTSITh
peasizarii kiaciB 1 meroni. (Openarchive.nure.ua)

Swift (mactynauk Objective-C) — 1e BiJAKpHTa CKOMIIJIbOBaHA MOBa
nmporpamMyBaHHs, po3poOJieHa Il PO3pPOOKH MPOrpamMHOro 3a0e3MedeHHS Ta
nporpam 11 i0S/MacOS Ta inumx miatdopm. Moro MoxkHa BHKOPUCTORYBATH J1JisI
CTBOPEHHSI MPOTPaAMHOTO 3a0€3MeUeHHS IJIsl PI3HUX THUIIIB MPUCTPOIB 1 00IaTHAHHS,
BKJIFOUAr04YM cMapT(doHu Ta turanmeTy, HacTutbHI [1K Tormo.

Swift € 0CHOBHOIO MOBOIO PO3pOOKH B eKocuctemi kopropailii Apple, BiH
craB 3amiHor0 MoBH Objective-C, sika BUKOPHUCTOBYBajacs HEIO padimie (Tta i

MPOJIOBAKY€E BUKOPUCTOBYBATHUCS 0 1boro JHs). [Iporiec cTBOpeHHS HOBOI MOBHU


https://openarchive.nure.ua/bitstream/document/16961/1/2021_M_ShI_Kuskov.pdf
https://uk.wikipedia.org/wiki/Objective-C
https://uk.wikipedia.org/wiki/Objective-C
http://compi.com.ua/analiz-instrumentiv-ta-tehnologij-dlya-rozrobki-mobilenogo-dod.html
http://compi.com.ua/analiz-instrumentiv-ta-tehnologij-dlya-rozrobki-mobilenogo-dod.html
https://openarchive.nure.ua/bitstream/document/16961/1/2021_M_ShI_Kuskov.pdf

posnoyascs y 2010 porri, a y uepsHi 2014 poky ii npeacTaBuiIu rpoMaacbKoCTi Ha
koHbpepenuii WWDC, pazom i3 500-cTOpIHKOBUM TaiIoOM.

VY uepBHi 2015 poky moBa Swift oHoBieHa g0 Bepcii 2.0, 110 JT03BOIHIO
MIIBUAIMUTH 11 TPOIYKTUBHICTH, MOKPAIIUTH CHHTAKCUC, aojaaTtu HoBe APl mms
BUIIPABJICHHS MTOMWJIOK Ta MOJIMBICTh MEPEBIPSITH CYMICHICTh (DYHKIIIH MOBH 3
HITLOBUMU IIaTGOpMamMu. Y IpyaHi TOTO X poKy Apple BumycTuia 6era— Bepciio
Swift 3.0, ska migTpumyBania omepartiiiai cuctemu 10S, OS X 1 Linux, a Takox
JineH3yBaja oneHcopc— Jinensito Apache. Kpim toro, BoHa HecymicHa 3 paHHIMU
BEPCISIMA MOBH.

VY 2017 pori kommaHis npeacraBmia Bepeiro Swift 4.0, a B 2018 porti — Bepciro
4.2 Ta 6eta-Bepcito 5.0, axi Oynu BumynieHi ogHoudacHo 3 10S 12. ¥V m’4riit Bepcii
maThopMu 3 SBUBCS PsII HOBOBBENICHb, Y TOMY YHCHI MIATPUMKA PETYIIAPHUX
BUpa3iB poOoTa jaBilikoBoro iHTtepdeiicy (momatkie ABI 31 cranmapTHUMEU
010moTeKkaMu) 1 T.1.

OcTaHHs1 HA MOMEHT HanucaHHs cTaTTl Bepcis Swift 5.5 3anyieHa y BepecHi
2021 poky, B Hi¥i OyJIO 3HAYHO PO3MIUPEHO MIATPUMKY MapaieabHOi Ta ACHHXPOHHOT

00pOOKHU TaHUX.

Swift VS Objective-C

Objective-C Swift
® Semicolons required ® Types are inferred
® Types must be declared ® Functions are first class objects
® Header files VS ® Collections are typed using generics
® Pointers ® Simpler string manipulation
® KVO and custom setters ® Memory is managed automatically

Pucynok 2.4 — TlopiBasHas Swift Ta Objective-C



2.4 BizyasibHe cepeoBHIIE PO3POOKH

Xcode € inTerpoBanuM cepegoBuiiieM po3podku (IDE), sxe MilHO 110B’s3aHe
3 (hperimBopkamu Cocoa ta Cocoa Touch. Ile mo3Bosisie cTBOpIOBATH JOJATKHU JJIS
IpHUCTPOiB Ha 0a3i onepamiiinux cucrem 10S Ta OS X (ela.kpi.ua) mist cropoHHIX
po3pooHukiB. Ines IDE Bunukae B ToMy, 1100 MO€THATH PI3HI 1HCTPYMEHTH, SKi
BUKOPHUCTOBYIOTBCSl MiJ Yac po3poOKHM mporpamHoro 3abesmeuenHs. Y Xcode,
30KpeMa, € peaakTop KOy, KOMIISTOP, BIIIATUUK, KOHCTPYKTOP 1HTEp(hENciB Ta
cuMyIsTOp (Oyab-sSKHUI TEXHIYHO € OKPEMOIO IIPOrpaMorlo, 3anmyiieHoro 3 Xcode).
OcHoBHi BikHa poOouoi obmacti (ela.kpi.ua) B Xcode (pucynok 2.5-2.6)
pO3TaIloBaHi 371iBa B HAMPSMKY TOJUHHHUKOBOI CTPIJIKH:
— o0OnacTh HaBIramii;
— 001acTb peakTopy;

— 001acTb IHCTPYMEHTIB;

— obmnacts (debug);
Run button Scheme menu Editor configuration buttons
200 » lnmmm 108) W IPhons 6o !a\.wng Adverdure 105: Adventure 108 | Generating 13 o 22 toxture s fles I =0 000
Stop button Activity viewer Workspace configuration buttons

Pucynok 2.5 — Bikuao po6ouoi obmacti Xcode (ela.kpi.ua)

2.4.1 CocoaPods

CocoaPods € TOTyKHUM IHCTPYMEHTOM, HEOOX1THUM KOXKHOMY pO3POOHHUKY
10S 1151 KepyBaHHS 3aJ€KHOCTSIMH Y CTBOPEHUX Iporpamax. Bin 103Boiisie jerko,
IIBUJIKO Ta MPOCTO MIAKIIOYATH pi3HI O10JI0TEKHM Ta 1HCTPYMEHTH, SIKI 3HAYHO

MOKPAIIYIOTh MPOLEC PO3POOKU IPOrPaM.


https://ela.kpi.ua/bitstream/123456789/30240/1/Podosonov_bakalavr.pdf
https://ela.kpi.ua/bitstream/123456789/30240/1/Podosonov_bakalavr.pdf
https://ela.kpi.ua/bitstream/123456789/30240/1/Podosonov_bakalavr.pdf
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Pucynox 2.6 — Bikno po6ouoi o0nacTi aetansHo y Xcode

[Ipu cTBOpeHH1 MOOIITBLHOTO JI0AATKA HE JOIIBHO MUCATH KOXKHY YaCTUHY
KOy caMocCTiiHO. Buxoasuu 3 1bOro, mOMEpeAHId BHUXIIHMM KOJ 1HIIUX
PO3pOOHUKIB Ha/la€ B KOPIHb MPOeKTy. OIHAK TaKUM MiAX1]l Ma€ KiJIbKa HEJOJIKIB:
CKJIQJTHO CIIIJKYBAaTH 3a BepcisiMu O10J1I0TEKM Ta iX B3a€MO3B’SI3KaMU, HEMae
3arajJbHOr0 MICI, MOKHA NEPErjsHyTH CIHUCOK YCIX JTOCTYMHHUX O10J10TeK,
MOTPIOHO 3aBXKIM IMaM ATaTU PO OHOBIIEHHS BUXITHOTO KONy O107TI0TEKH, 1HOII
MPOEKT MOTPIOHO 30eperTu B peno3uTopii 0e3 3aiiBux ¢aitnis. 0610110TEK, 1 TOH, XTO
3aBaHTAXYE MPOEKT JjIsi pOOOTH 3 HUM, IIOBUHEH CAaMOCTIWHO noAaTH 1l daitim 10
MIPOCKTY.

VYrhpaBniHHs 3alekHOCTAMH 3a jgomnomorolo CocoaPods € kopucHuUM
ITHCTPYMEHTOM Ui po3poOHHKIB 10S, micias 4Yoro BiH JOMOMOXKE BHPIIIUTH
npoOiemMu, TOB’s3aHl 3 ympaBiaiHHAM 3anexHocTsmMu. CocoaPods mo3Bosse
KOHTPOJIIOBAaTH B3aEMOJIII0 MDK IHIIMMH O10J10T€KaMH, SIKi BUKOPHUCTOBYIOTH Y
IPOEKTI, 3a0e31euye CTPYKTYPOBaHICTh MPOEKTY Ta 3a0€3MeUye MiATPUMKY IPOCKTY

B HAJIC)KHOMY BHFHH,I[i.



[Ilo6 ctBOopuTH (aitm 31 CHOMCKOM 3aJIeKHOCTEH, HEOOXIMHO BIJIKPUTHU
TEepMiHAJI, IEPEUTH 10 TUPEKTOpIi MPOEKTy Ta BUKOHATH KoMaHIy «pod inity. s
KOMaH/Ja CTBOpIO€ creniabHui daiin mia HasBoio «Podfile», B sskomy MoxHa
OIMHMCATH CIIMCOK HAWBAKIIMBIIINX 3aJICKHOCTEH ISl IIPOEKTY.

JI1s1 BCTaHOBJICHHSI HOBUX 3aJIC)KHOCTEH HEOOXI1JIHO BHECTH omuC y (aiin 31
CITMCKOM 3aJIeKHOCTEH 1 3anmycTuTH koManay «pod install». Pecypc cocoapods.org €
KOPUCHUM JDKEpPEJIOM ISl TOIIYKY MOTpiOHUX O10710TEeK, A€ MOKHA 3HAWTH BCl

(bpeliMBOPKHU Ta JOKYMEHTAIIIIO 10 KOXKHOTO 3 HUX.

ABOUT GUIDES BLOG

OBJECTIVE C

ObjectiveCGenerics .07
ObjctiveCiins

oblectivec utlls U
oD ObjectiveCWrapper 20
CTObjectiveCRuntimeAdditions
'STLO.bjﬁ?t_iveCRuntimeAdditions

AshObjectiveC

Pucynok 2.7 — BiGmioTexku Ha caitTi cocoapods.org

[Ticns HajmamTyBaHHS 3aJeKHOCTEH Oyle CTBOPEHO HOBY IIPOCKTHY
3aroTOBKY. 3 IbOT0 MOMEHTY ITPOEKT MOTPIOHO BIIKPUTH Yepe3 3reHEePOBAHMM (haiis
13 posmmpenHsam <workspace>. Lleit daitn micTuTh y 001 3a10BOIeHHS, 200 "pods",

TOMY BIH € €JMHUM CIIOCOOOM BIIKPUTTS MTPOCKTY.



2.4.2 Storyboard

Storyboard Oyno mpexacraBieno B 10S 5 sk KOpucHY (QYHKIIIO, fKa
eKOHOMHUTH Yac Ha CTBOPEHHI 1HTepdeiicy KopucTyBaya [l Bammx mporpam. Lle
JI03BOJISIE CTBOPIOBATH KiJbKa KOHTPOJIEPIB Meperisay B onHomy daimi. o
Storyboard Bam moTpiOHO Oyno BuxopuctoByBaTtu (aitmun XIB, 1 B Moriau
BUKOpHCTOBYBaTH nuiie onuH ¢aitn XIB na koutponep (UlTableViewCell,
UlTableView a6o inmii miarpumyBani tunu UlView).

3a npomomororo Storyboard BM MOXKET€ CTBOPUTH KUIbKa KOHTPOJIEPIB
neperisiIy Ta HaJlAlTyBaTy 3’ €JJHAHHS Ta MEPEX0u (segues) Mk HUMH (PUCYHOK

2.8). Taxuit miaXia gy»e 3py4HHM 1 BI3yaJIlbHO 3p03YMIIHH.

Current New
View Controller Storyboard View Controller

Row Segue Triggered - - - initWithcoder:
instantiateViewController

WithIdentifier:

NO

shouldPerformSegueWith
Identifier:sender:

awakeFromNib:

MES

-~

Create the segue and

view controller UIStoryboardSegue

prepareForSegue:sender: Configure custom properties

Display new view controller View appears

Do

nothing 4
4

Pucynox 2.8 — BigoOpakeHHsI KOHTpoJiepa MEPETIsiay 3a T0MOMOTOI0 IEPEXOY

Storyboard mae psig mepeBar:

— MOXJIMBICTD Bi3yaJIbHO BUKJIACTU BC1 MOTPIOHI KOHTPOJIEPH y CIICHH (Scenes)
Ta MOXJIMBICTB OIMCATH 3B’ SI3KU MI)K HUMH;

— MexXaHI3M Iepexoay MK cieHamu. Il QyHKIisS 703BOJIsSE 3MEHIIUTH
KUIBKICTh KOJIB, HEOOXITHUX I poOOTH 3 1HTepdeiicoM KopucTyBaua, 3a

JIOTIOMOT'00 3pYYHOT'0 CIIOCO0Y HaJaIITYBaHHS MEPEXO0/IiB MK CIIECHaAMHU.



— AutoLayout — 1e dyHKIs, SKa JT03BOJISIE BCTAHOBJIIOBATH MaTEMAaTHYHI
3B’SI3KM MK €JIEMEHTAaMH 1 BU3HAYATH 1X MOJIOKEHHS Ta po3mipu. Lle 3HadHO
MOJIETIIYE PO3POOKY 1HTEphEHUCy /I PI3HUX PO3MIPIB €KpaHy, 10 pOOUTH il
OB MPOCTOIO 1 3PO3YMIJIOO.

IcHye 6e3114 piI3HUX THUIIIB MEPEXO/IiB, BIIOMUX sK segues. OqHaK KOXKEH THI
nepexoay MOKe MIIXOJIUTH JJIA MEeBHUX CUTYalllil Ta HE MIAXOAMTH JUIS 1HILIHX.
Bubip nmepexomy Mixk 1BOMa KOHTPOJIEPAMH 3JICKUTh BiJl CTPYKTYpH iHTEepdency
Ta OaxkaHoro edekty. Jleski nepexoau MoxKyTh OyTH Jinie e()eKTUBHUMU B JIEIKUX
creHapisx. Och JIesIKiI TUITHM TIEPEXO/IiB, K1 JOCTYITHI:

— mepexig push segue m03BoisSE€ TepeMimaTUcs B OOWJIBI CTOPOHHU CTEKY
KOHTpOJIepiB. BUKOpHUCTOBYIOUM 11eH MIepexijl, BU MOXKETE «BCTaBUTH» HOBUI
KOHTpOJIEp Ha BEPIIMHY CTEKHM MOBEPX IMOMEPEIHbOr0 KOHTpoJiepa abo
«BUKHUHYTH» KOHTPOJIEP 31 CTEKH, OO BIIKPUTHU HUXKHIA KOHTPOJIEDP Y CTELIl.

— present modally — e oawH i3 HaOLIBII MOMMPEHUX TUIIB MepexoiB B 10S,
10 JI03BOJISIE TTOKA3aTH HOBUM KOHTPOJIEP MEPErJisily MOBEPXHEBOTO, IPOTE
el KOHTpOJIep HE MOBUHEH OyTH BKIIIOUEHHMM 10 OyIb-aKoi iepapxii abo
CTEeKa €KpaHiB, BIH MPOCTO PO3MIIIYETHCSA HA BEpXHBOMY P1BHI MOMEPETHHOTO
KOHTpoJIepa.

— Tlepexin Tumy popup Moka3zye HOBUI KOHTPOJIEP MEPETISAY Y CIUTMBAIOUOMY
BiKHI, IO oOOMexye Moro po3mip. lleil Bum mepexoaiB Mae CEHC
BUKOPUCTOBYBaTH Juiie Ha iPad, TomMy 10 Ha TPHUCTPOSX 3 MEHIIUMU
eKpaHaMmu, HanpukJjaj Ha iPhone, BiH MOBOJIUTHCS SIK 3BUYAHHUN MOIaTbHUM
nepexi.

— Show detail — e cnemianbHuI THIT IEPEXOAY, SIKHi 100pe MiAXOIUTh IS

BUKOPHUCTAHHSA 3 KOHTPOJIEpAMHU PO3AICHHS MEepPErisiny.

2.4.3 Simulator

CumMynarop, 1O € YacTHHOK I1HCTPpyMeHTIB Xcode, M03BOJIE€ IIBUIKO

CTBOPIOBATH MPOTOTHUITU Ta TECTYBATH 301pKHU BaIIO1 JOAATKHU i 9ac po3poOku. Bin



eMyJII0€ MOOUTHbHMI TPHUCTPiH, Ha SKOMY BEIEThCS pO3pOOKa 1 Mpalroe sK
CTaHJapTHE 3aCTOCYBaHHS.
CuMynsSTOp € KOPUCHUM IHCTPYMEHTOM JIJIs IOMIEPETHBOTO TECTYBAHHSL, SIKUI

CJIiJl BUKOPUCTOBYBATH JI0 TOTO, K TECTyBaTH MPOrpaMy Ha BIACHOMY IPHUCTPOI.

@ i0S Simulator File Edit JEFIGIFTIE Debug  Window  Help WO*9 § ¢ Y £ \/ ¢ @@= (90% WedOct24 11:17 PN
P j_ Device > [T P
Version > iPad (Retina)

il on Rotate Left %+ iPhone

- AVORITE Rotate Right 98—  iPhone (Retina 3.5-inch)
b 1 opbox Shake Gegture ~®8Z iPhone (Retina 4-inch)

S (=] Desktop Home {+3H Library
-~ Lock #L
(&! palash Carrier & 11:17 PM
(U8 #\ Applications Simulate Memory Warning
9 B Documents Toggle In-Call Status Bar 3T
~ Simulate Hardware Keyboard ? y £
© © Downloads TV Out > l‘-, ~ L d>)

[£] E(Enternaitment) f Photos Contacts Settings  Game Center

-] (L] F(Projects)

¥ {£] Google Drive il B '

Newsstand Passbook

-
D2

Pucynoxk 2.9 — Simulator y aii

CumMynsTop MO3BOJISIE BIATBOPIOBATH TMPHUCTPOi 3 BEJIMKUMHU PO3MipaMu
exkpany Ta Bepcisimu OC (pucyHok 2.9). KoxHe MoJenbp0BaHe cepefoBUIIE, IO
CKJIQIa€THCS 3 KOMIIOHYBAaHHS MIPUCTPOIO Ta Bepcii mMporpaMHOro 3a0e3neyeHHs], €
CaMOCTIMHUM Ta HE3aJIeKHUM BiJ] 1HIIINX, MA€ BJIACHI HaNAamTyBaHHs Ta ¢ainm. i
napameTpu Ta (Galaum JOCTYNHI HAa KOXHOMY TMPHUCTPOi, SIKUA MoOxe OyTH
BIJITBOPEHUN Y CEPEIOBHUII MOJICITIOBAHHSI.

Buxopucranns Simulator go3Bosisie 3HaWTH OCHOBHI TIPOOJIEMH BaIioro
3aCTOCYBAaHHS Ha €Talli po3pOOKM Ta PAaHHBOTO TECTYBAHHS, a TAKOXK MEPEBIpPUTH
HOT0 3a JOTIOMOTOI0 IHCTPYMEHTIB pO3pOOHHKA, K1 JOCTYITHI JIUIIE B CEPETOBHUIIT
MOJICTTFOBAHHSI.

Xoda CHUMYJSTOP € KOPHUCHUM IHCTPYMEHTOM, BIH HE € TIOBHICTIO
JIOCTOBIPHUM TECTOM MPOrpamMu 1 HE TMOBHHEH OYTH €IWHUM 3aco00M Jyisl ii

nepeBipku. CUMYIISATOP MPAIIOE HA KOMIT FOTEP1 1 Ma€e JOCTYI J0 MOro pecypcis,



TaKUX K MPOLEcop, MaM’siTh 1 MepexeBe 3’€qHaHHS, SKI MOXKHA MPUBECTH O
1CTOTHOT Pi3HMIII B MPOYKTUBHOCTI Yepe3 MOOUIbHUN TPUCTPIil.

Onnak 3aBKIU NOTPiOHO nepeBipsATH MPOTYKTUBHICTh Ta
KOPHUCTYBAJIbHUIIBKUI 1HTEpEiic MporpaMu Ha MOOIIBHOMY IIPUCTPOI, TaK SIK BOHU
MOKYTb ITPALIOBATH BUIbHIILIE Ta MEHII IUIABHO, HIXK y cUMYJIsiTOpi. {715 TecTyBaHHA
nporpamM Ha MOOUTbHOMY MPUCTPOI MOKHA 3amucaTH Tak camo sk «Sideloadingy,
H1AKIIOYUBIIY MPUCTPINA 0 KOMIT'IOTepa Ta BUOPABIIM HOTO B SIKOCTI ILIBOBOTO

MIPUCTPOIO JUIsl TECTYBAHHS Y BIKHI BUOOPY NpUCTpoIo (pucyHok 2.10).

@ Xcode File Edit View Find Na

e

Device

Build Only Device

Generic iOS Device
0oce » 4

B8 = QA O E o B|f B8 iPad (5th generation) i

Pucynok 2.10 — Sideloading

2.4 .4 Interface Builder

Interface Builder € kommonenToM Xcode — cuctemMu po3poOKH MPOTrpaMHOIo
3abe3neueHHs st po3poOHuKiB Apple Developer Connection, (ela.kpi.ua) sxa
npaitoe Ha omnepauiiniii cucremi MacOS.

Bin nHamae konekiii 00 €KTIB KOpPUCTyBallbKOro iHTepdeiicy s
po3poOHuKiB, ski 3amaroTh Objective— C abo Swift. 1Ili 00’extn
KOPUCTYBAJIBHUIIBKOTO 1IHTEP(ENCY MICTATEH TaKl SIEMEHTH SIK:

— tekctosi nojs (ela.kpi.ua) (textField);
— Tabnuii gaHux (tableView);
— cnaitaepu (Slider);

— CIUIMBaio4l MeHio (popupMenu).


https://ela.kpi.ua/bitstream/123456789/28813/1/Melnychenko_bakalavr.pdf
https://ela.kpi.ua/bitstream/123456789/28813/1/Melnychenko_bakalavr.pdf
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Pucynok 2.11 — Interface Builder in Xcode

MoskHa mnepegopMyIIOBaTH HACTYIMHUM YWHOM: PO3pOOHUKH MOXYTh
posmuproBatu namitpu B Interface Builder, nqomaBaTtu 10 HHUX HOB1 €JIE€MEHTH
1HTEep(eiicy Ta BUKOPUCTOBYBATH iX JIJIsl CTBOPEHHS 1HTEP(EICY CBOEI porpamu.

eit mporiec € IPOCTUM — PO3POOHHUK IIPOCTO MEPETITYE SIEMEHTH 3 AT TPH
v BikHO abo meno. (ela.kpi.ua) ¥ xomi mporpamu BKa3yrThCsl KOHKPETHI 00’ €KTH,
K1 TATPUMYIOTH ITOB1IOMJICHHS BiJl ITUX €JIEMEHTIB 1HTEp(DEcCy.

VYci HeoOximHl iHimIamizamii BiAOYBalOThCS 10 BHUKOHAHHS, IO CIPHUSE
MPOJYKTUBHOCTI Ta  POOUTH po3po0KH  OLIbII

MM IBUILIEHHIO po1EeC

CTPYKTYPOBAHUM.

2.4.5 Sourcetree

Sourcetree — 11 TOTYKHMM 1, 10 HE MEHII Ba)XJIUBO, aOCOJIOTHO
O€3KOIITOBHUIT MEHEKep MPOEKTiB, po3MimeHux y cxosuii GitHub. Bin Oyzae

KOPUCHUM THM, XTO OJHOYACHO BEAC KIJIbKa p03p060K 1 X0Ue MaKCUMAaJILHO MBUIKO


https://ela.kpi.ua/bitstream/123456789/28813/1/Melnychenko_bakalavr.pdf

3aBaHTaxyBatn 3MiHM g0 Git. [Iporpama mo3Bomnsie 3a0ytu mpo poboty 3
KOMaHJHUM pPSAIKOM Ta MPOMOHYE AyXKe MPOCTH 1HTepdeHc 3 MATPUMKOIO
HE3aJIS)KHUX BKIIAJIOK /ISl KOXKHOTO MPOCKTY. BoHa cTaHe He3aMiHHUM MOMIYHUKOM
“TUMOIIIaM” Ta PSIOBUM pPO3POOHWKAM, SIKI CIIUTBHO NPAIIOIOTh HAJ OTHUM

IIPOCKTOM.

Mucleus / Nucleus-Dev / Space€Z Pius

Pull requests © Aprove

#310 bugfix/123-bug > main

o

Q

+

on v s [ core.js
M

%

¢

validatorRegister.register([*min’, ‘max’], minOrMax); //AUI-prefixed attribute is deprecated as of 5.9.0
validatorRegister. register¢’ [min],[max]*, minOrMax);

- // Takes an input date string and related date format, and rebuilds a new date
+ // by parsing the date and converting to a string using the provided dote format.
function reconstructDateMatches(date, DateFormat) {

" € Kevin Campbell
% Shouldn't this be dateFormat ?
ol
= William Smith
Yes, it should be dateFormat but | try to keep cosmetic changes (like renaming variables) separate
from larger code changes.
o I'll create a task to remember to do this later. Great catch!

Create an issue to rename variable "DateFormat” to "dateFormat”

William Smith
Actually, we should change it to date_format - Happy to discuss it further if you disagree.

of two times to test with/without leading zeroes

Pucynok 2.12 — nporpama Sourcetree

3aBasku Sourcetree MOXKHa CTBOPIOBATH, TMEPErAlaTH Ta 3MIHIOBATH
npoektu GitHub, a Takox mBuIKO MyOmiKyBaTH HOBI PO3POOKH y CBOEMY MTPOPIIL.

binpmicte omepauid 'y mporpami 3AIHMCHIOETBCA 3  €IMHOI TaHeNl
IHCTpyMeHTIB. TamM MOXJIMBO 3HAWTW KJABIMIl JUISl BIJKPUTTS PEMO3UTOPIIB,
BITPOBAKCHHSI MTATYiB, IEPEMIIIIEHHS Ta KJIOHYBaHHS OKPEMHX €JIEMEHTIB MMPOEKTY,
B1IOOpaKEHHS OCTAHHIX 3MiH, BUKOHAHHS KOJy, JOJIaBaHHS TETiB, 3alyCKy
«pebeiizay Tomo. MeHemxep I1HTYITHBHO BI3yalli3ye JIOKaldbHI Ta Ti00ajbHI
perno3uTopii, a TaKoX J0oNoMarae IBHAKO MOENHYBAaTH TUIKK Koxy. lIpocyHyTi
KOpPHUCTYBaul MOXYTb B3arajii OyJp-KOi MHTI CKOPHCTATUCS TEPMIHAJIOM,

3poOHBIIH OYKBAJILHO OJIUH KITIK.



V Staged fies
File status

History
Search

13 ViEsporiSessonResutViewCantrolie st

PucyHok 2.13 — npoekt koHBepTepa

Kpim pobotu 3 GitHub, MmeHemkep Takox MOXHa TigKI04aTH 10 Stach Ta
Bitbucket. He 3a0ynu po3poOHuku Sourcetree 1 Mpo MOXIUBICTH POOOTH 3
Mercurial. Hagam nnanyetscs nigrpumka Git-Flow ta interpauis 3 JIRA. 3aranowm,
nporpama Oyze KOpHUCHA SIK PO3POOHMKAM-TIOUATKIBISIM, TaK 1 «BeTEpaHaM», sKi

MparHyTh ONTHMI3yBaTu CBOIO B3aeMoito 3 GitHub 1 cymixkHUMEU cepBicaMu.

2.5 Frameworks

B i0S € nBa tunu ¢ppeldiMBOPKIB: CTATUYHHUM 1 TUHAMIYHUM.

Craruuni (peliMBOPKH — II€ MOIMEPEIHHO CKOMITLIILOBAaHI O10IOTEKH, SKI
MIJKJII0YAI0ThCS 10 Ballloro JIoAaTKy B mpolieci 30ipku. lle o3Hadae, mo Koj
(bpeitMBOpKa BKIIFOUEHO B JJOJIATKH KIHLIEBOTO MOABIMHOTO (haiiy Ta He MOxke OyTH
OHOBJIEHUM a00 3MIHEHUM ITiJT YaC BUKOHAHHS.

OaHuM 3 OCHOBHUX TIiepeBar CTaTUYHUX (PEHMBOpKIB € Te, IO
KOMITOHOBIIIMK YacTO MOXX€ TMIATPUMYBATH TIOBHY 3a4UCTKy (DailiiB, 1110

BUKOHYEThCSA. Bu MokeTe BBIMKHYTH If0 (yHKIIIO B Xcode Ta J03BOJUTH



KOMITOHEHTY aHaJli3yBaTH BUKOPUCTaHI CUMBOJIH, IO MPHU3BEE A0 MOTEHIIIHHOTO
E€KOHOMIYHOTO PO3MIpYy.

Junamiuai  ¢(pelMBOpKH, 3 1HIIONO OOKYy, TMPEACTABISAIOTh COOO0I0
CKOMITLTLOBaH1 010TI0TEKH, K1 3aBaHTAXYIOThCS 1M1 Yac BUKOHaHHS. []e o3Hauae,
o0 Koj IiatrGopMu HE BKIIOYEHO B MOJBIMHUN (aitn momaTkiB 1 Moxke OyTH
OHOBJIEHUH a00 3MIHEHUH 1111 YaC BUKOHAHHSI.

Junamiuni ¢peiMBOpkr BOYJOBaHI JeCh BCEpPEAMHI KIHIIEBOTO J0AaTKa
Oana 1 301IBIIYIOTh 3aTaJIbHUIM PO3MIp J0JaTKa OaH/Ia.

BukopuctanHs AuHamMiyHUX (QPENMBOPKIB Mae mepeBar y po3mipi. Y
3aJIEKHOCTI B1Jl KOH(DIrypaiii Baioro 10aTka Kijibka NoABIHHUX (aiiiiB BcepeauHi
OaH/aIa BaIIOTO J0JaTKa MOXKYTh BUKOPHUCTOBYBATH OJIMH 1 TOW K€ AUHAMIYHHIMA
dbpeliMBOpK. 3a3BUUai, 1€ BIIOYBAETHCS, KOJIU PO3POOHUK XOUE PO3IUIATHA KO MIXK
OCHOBHHMMH MOJBIMHUM (aillioM JOJIaTKIB 1 pO3MIUPEHHSIM JI0/IaTKIB.

TakuMm YWMHOM, CTaTUYHI Ta AWHAMIYHI (pEeWMBOpPKH — 1€ JBa THUILY
NOMNEePEeIHbO CKOMIIUIbOBAHUX 010110TeK, sKI po3poOHUKH 10S MOXKYTb
BUKOPUCTOBYBATH JJII CTBOPEHHS CBOIX MPOTPaM.

OCHOBHI BIIMIHHOCTI M)XK HUMHU 3aKJIIOYAIOThCSA B 1X BIUIMBI Ha PO3MIp 1
MPOIYKTUBHICTH fonatka. CtatuuHi (pedMBOPKU 301IBIIYIOTH PO3MIP TOJATKIB,
asie 3a0€3MeYyr0Th OUTBII MBUJKUI Yac 3aMycKy. Y KIHIIEBOMY MIJICYMKY PillICHHS
PO BUKOPHUCTAHHS CTATUYHOIO a00 IMHAMIYHOTO PperiMBopKa Oyze 3anexaTH Bl

KOHKPETHUX MOTpeO IoAaTKa 1 Iijaeil po3poOKu.

2.5.1 CoreVideo

Core Video — mojenb 00poOKH BifcO, sika BUKOPUCTOBYEThCS B MacOS.
Core Video 3B’s3ye mporiec AeKoMIIpecii KaapiB 3 JpKepena Bieo 3 I1HIIMMHU

TexHoJoTisiMu Quartz Jyist peHIePUHTY Ta KOMIO3UIIlT 300paKeHb.



Native App Native App
Objective C, C/C++ Swift
User app

l | Swift API | 0s

| Objective C and C API |

CocoaTouch | kit Address Book UI, EventKit Ul, GameKit, iAd, MapKit, Message UI,
Notification Center, PushKit, Twitter

Media UIKit graphics, Core Graphics, Core Animation, Core Image, OpenGL ES and

GLKit, Metal, TextKit and Core Text, Image I/O, Photos Library

Core Services Accounts, Address Book, Ad Support, CFNetwork, Core Data (+SQLite),

CloudKit, Core Foundation, Core Location, Core Media, Core Motion, Core
Telephony, EventKit, Foundation, HealthKit, HomeKit, JavaScript Core, Mobile
Core Services, Multipeer Connectivity, NewsstandKit, PassKit, Quick Look,
Social, StoreKit, System Configuration, WebKit

Accelerate, Core Bluetooth, External Accessory, Generic Security Services,
Local Authentication, Network Extension, Security, System

i0S

Pucynok 2.14 — 3aransHa apxitekrypa 10S

Bin 3a0e3neuye sk Mmozaenb Oydepusairii, Tak 1 pillIeHHs 1J1sI CHHXPOHI3aIIi1
BIITBOPEHHS B MeEXax CBOro KOHBeepa o0poOku.  [xepeno Bijgeo Hamae
pPO3MAKOBaHWM MOTIK JaHUX JJIS Bizyami3alii SK 300paKeHHS y Bi3yaJbHOMY
koHTeKcTi B Quartz 2D. OCHOBHE B1JI€O MOXKHA PO3IJISIATH SIK 3B’SI30K MIXK UM
JUKEPEJIOM BIJIEO Ta KOHTEKCTOM Moro BigoOpakeHHs. BizyarnizoBaHi 300paxeHHs
MOXXYTb OYTH 10JIaTKOBO 00po0JeHi 3a nornomoroto Core Image nepes cTBOpEeHHSIM
octaTouHoi creHu 3a npomomororo Quartz Compositor. Sk yacTuHa mporecy
komrosuirii, Core Video miarpumye Oydep kaapis,30epirarouu, My BiATBOPECHHX,
CKJIaJICHUX KaJpiB, TOTOBUX J0 BiaTBopeHHs. [1[06 3a0e3nmeuyuTy I1U1aBHE
BinTBOpeHHs, Core Video BHUKOPUCTOBYE BHCOKO NPIOPUTETHUN MOTIK IS
iATPUMKHN KapoBoro Oydepa. Lle mocunanHs Ha qUCIIICH MpaIloe HE3aJISKHO BiJl
porpamu, sika BUKIIMKAE BIITBOPEHHS BiJI€O, 1 BOHO KOMIIEHCYE Pi3HI 4acTOTH
OHOBJICHHS JUCIUICS Ta 3aTPUMKY.

Core Video otpumye mepeBaru BiJ peHAEPUHTY TpadiqHOro mpoiecopa
(GPU) i komno3uiiii, siki 3a06e3neuyrothest Quartz GL, Core Image 1 Quartz Extreme,

OCKIJIBKM OCTaTOYHE BIATBOPEHHSI KOMIIOHYEThCS Ha moBepxHi Opengl.



Core Video 3abesrneuye KOHBEEpHY MOAENb aiisa IudpoBoro Bigeo. Bin
CIpoITLy€e poOOTY 3 Bi€O, PO3AUIAIOYM, Tpollec Ha okpemi eranu. lle momermrye
PO3pOOHHKAM JOCTYII 10 OKPEMHX KaJIpiB i KEpyBaHHS HUMU, HE TYpPOYIOUHCH, ITPO
nepeKyia MDK THIAaMH JaHuX abo mpoOieMu CHHXpOHi3alii BigoOpakeHHS.
[Iporpamam, sSKkMM HE TOTPIOHO MAHINYJIIOBATH OKPEMHUMHM BiJCOKaJIpaMu, HE

noTpiOHO Oe3nocepeHbo BuKkoprctoByBatu Core Video.

2.5.2 AVFoundation

AVFoundation — 1me ¢peldMBOpK IS poOOTH 3 ayaioBi3yaJbHUMH
Meniadainamu Ha 10S, macOS, watchOS, tvOS. 3aBasku AVFoundation moxHa
BIJITBOPIOBATH, CTBOPIOBATH Ta peaaryBatu gainu QuickTime Ta paitnu MPEG— 4,
BinTBOptoBatn mnoTtokn HLS Ta BOymoByBatH TMOTYXKHY MYJIbTUMEIINHY
(GYHKI1OHATBHICTD Yy CBOI MPOTPaMHI MPOTYKTH.

Sk crano 3po3ymino 3 BusHaueHHs, AVFoundation — 11e mupoKonoaocHui
(GbperiMBOPK 3 BEIUKOIO KUIBKICTIO MOXKIIMBOCTEH, B SIKI BXOJSTH 1 CTBOPIOIOTHCS
dboTo 1 BIZEO, Ha SKMX CHOTOJAHI 1 MOXIMBO CKOHIEHTpyBatucs. doto Ta

BiJlcOKaMepH — HaiuacTimuil ko Bukopuctanus AVFoundation.

AVKit UIKit
Ex: AVPlayerViewController Ex: UllmagePickerController
to play videos to record videos
AVFoundation
Includes Audio/Video classes and Audio only
classes
CoreAudio Core Media Core Animation

Pucynok 2.15 — AVFoundation framewotk



ITin dperimBopkom AVFoundation nexars CoreVideo, CoreMedia — 111
Ha3BU roBOPATH caMi 3a cede. A Takox CoreAnimation aJis IpeICTaBICHHS i€papXil
BiJICO Ta MPE3CHTAIIIHOTO Iapy.

Axmo 3armubutucs B Temy (oro. OcHoBHi kinacu AVFoundation, mo
BUKOPHUCTOBYIOTBCS JIJIsl HAIIICAHHS KaMepH:

— AVCaptureDevice — kiac, o € npsmuMm API 17151 ipucTpoiB kamepu;

let session = AVCaptureSession ()

session.beginConfiguration () session.sessionPreset =

AVCaptureSession.Preset.photo

— AVCaptureDevicelnput — mpoBoauTH JaHi BiJl KaMepH;

captureSession.beginConfiguration ()

let videoDevice =
AVCaptureDevice.default (.builtInWideAngleCamera,

for: .video, position: .unspecified)

guard

let wvideoDevicelInput = try? AVCaptureDevicelnput (device:
videoDevice!),

captureSession.canAddInput (videoDeviceInput)

else { return }

captureSession.addInput (videoDeviceInput)

— AVCaptureOutput — aOGcTpakTHUM Kjac, IO BIAMOBIIAE JJII BHUBEICHHS
KapTUHOK Ha eKpaH. Mwu OyaeMo BHKOPHUCTOBYBaTH HOro ca0kiace —
AV CapturePhotoOutput.

let photoOutput = AVCapturePhotoOutput ()

guard captureSession.canAddOutput (photoOutput) else { return

captureSession.sessionPreset = .photo
captureSession.addOutput (photoOutput)

captureSession.commitConfiguration ()



— AVCaptureSession — 3a0e3neuye 3B’5130K MiXk BXOJIOM 1 ayTIIyTOM KaMepH Ta

BIJINTOBIIa€ 32 pOOOTY KaMEPH B IIJIOMY.

var captureSession = AVCaptureSession () lazy var
frontCameraDevice: AVCaptureDevice? = { let devices =
AVCaptureDevice.devicesWithMediaType (AVMediaTypeVideo) as!
[AVCaptureDevice] return devices.filter{$0.position ==

.Front}.first 1} ()

— AVCaptureVideoPreviewLayer — caokinac CALayer, 1110 BABOJUTD Ha €KpaH

306pa}KGHH5[ BiI[eO 3 HalIoro ﬂeBaﬁca.

class PreviewView: UIView { // Use
AVCaptureVideoPreviewlLayer as the view’s backing layer.

override class var layerClass: AnyClass {

AVCaptureVideoPreviewLayer.self }

var previewlLayer: AVCaptureVideoPreviewLayer {

layer as! AVCaptureVideoPreviewLayer

}

Takox cboroaHi Mu O0y1€MO BUKOPUCTOBYBATH TaKl JOTOMIXKHI KJIACH:
— AVCaptureDevice.DiscoverySession — 103BoJIs€ MAKIIOYUTH CICIH(IIHAN

CaptureDevice a1 JaHUX OPUCTPOIB — ABOX 1 TPHOX KaMep, a00 TUIbKU OAHY 3 HUX.
func cameraWithPosition( position: AVCaptureDevicePosition)
— > AVCaptureDevice? {
if let deviceDescoverySession =
AVCaptureDeviceDiscoverySession.init (deviceTypes:
[AVCaptureDeviceType.builtInWideAngleCameral], mediaType:
AVMediaTypeVideo, position: AVCaptureDevicePosition.unspecified)
{ for device in deviceDescoverySession.devices
{ if device.position == position
{ return device }
}
}
return nil

}



— AVCapturePhotoSettings —  HamamTyBaHHS KamMepu I KOHKPETHOTO

300paKCHHS.

func capturePhoto ()

{

let settings = AVCapturePhotoSettings () let previewPixelType
= settings.availablePreviewPhotoPixelFormatTypes.first!

let previewFormat = [kCVPixelBufferPixelFormatTypeKey as
String: previewPixelType, kCVPixelBufferWidthKey as String: 160,
kCVPixelBufferHeightKey as String: 160]

settings.previewPhotoFormat = previewFormat
self.cameraOutput.capturePhoto(with: settings, delegate: self)

}

butbmiicTh KOPUCTYBauiB, SIKI HaMarajucs CKOPUCTATUCA KOHBEpTEpamu,
PO3yMIiIOTh 10 HEAOCTATHHO MATH TIILKH BCTAHOBJICHUH MPOTPAMHHMA MTpOrpaBad,
OpIEHTOBaHUW Ha BIATBOpPEHHS (aiaiB TOro 4YM iHImIOro (opMary, MoTpiOHO
BCTAHOBUTHU III¢ W JIOJATKOBI 1HCTPYMEHTH, 3BaHi Kojekamu. Komeku — 11e
creriaigbHi TporpamMu abo Ha0opu MporpaMu, MO JIO3BOJSIOTH KOAYBATH 1
JEKOyBaTH (hailiin MyJIbTUME1a (B OCHOBHOMY II€ CTOCYETHCS ay/lio 1 BiJI€O).

B nporpaMHOMY NMPOIYKTI y TUTZIOMHOMY TIPOEKTI BUKOPUCTOBYETHCS KOJIEK
H.264.

Konex H.264 ( Advanced Video Coding) —  JileH30BaHuil CTaHgapT
CTUCHEHHS BiJI€0, MPU3HAYCHHM NIJIsl JOCSITHEHHSI BUCOKOTO CTYIICHS BiJICOTIOTOKY
py 30€pEKEHHI BUCOKOT SIKOCTI.

Cranpapt ctucHeHHst Binzeo H.264 (noBna nazBa MPEG- 4 Part 10 abo
AVC). (er.nau.edu.ua) Cam cranmapt OyB npuiiHsaTHii 11e B cepeauni 2003 poky,
aJyie 10— CIPaBXHBbOMY €(PEKTHBHI KOJCKH ITLOTO CTAHAAPTY IMOYAIH 3’ SBISITHCS
30BCIM HEIIOIaBHO.

Jlis KOpHUCTyBauiB MepexiJ IO HOBOTO CTAHIAPTy O3HAYa€ IMOKPAIlEeHHS
e()eKTUBHOCTI KOJyBaHHS iX MociigoBHOCTed. ToOTO, mpH OJHAKOBIM SKOCTI

CTHCHYTOI MOCHIZIOBHOCTI ()1JIbM HOBOTO CTaHJAAPTy 3aliMaTHME MEHIIE MICIS Ha


https://er.nau.edu.ua/bitstream/NAU/41071/1/%d0%9a%d0%be%d0%bf%d1%96%d1%8f_%d1%81%d1%82%d1%80_281_288.pdf

TUCKYy ab0 MEHIly HIMpUHY KaHaly (pO3pOOHHKM CTaHAApTy CTaBJIATH COO1
3aBJIaHHS 3MEHITUTH po3Mip Ha 50 %).

Konex AAC — npomnpierapHuil (mareHToBanuii) popmat ayaio gainy daiimy
13 BTpatamu. Takox AAC — 11e OaraTokaHAIBHUIN aJITOPUTM KOYBAHHS ayIi0, SIKUA
MATPUMYE TIOTOKOBY repenady. (ea.donntu.edu.ua)

AAC (Advanced Audio Coding) crioyaTtky cTBOproBaBcs sik HacTynHuk .MP3
3 MOKpaIIeHOIo0 SIKICTIO KoyBaHHs. @opmat AAC, odimiitHo Bimomuit sixk ISO/IEC
13818-7, nmobauus cBiT y 1997 poui sk HOBa, choma yacTuHa cimelictea MPEG-2.
Icaye Takox ¢popmar AAC Binomuii sik MPEG-4 wactuna 3. (roidmod.ru)

VY numiomMH1A poOOTI caMe LI KOJAEKH OynyTh BIAITPaBaTH KJIOYOBY POJb Yy

KOHBepTaIlli BiIeo Ta ayio.

2.5.3 UIKit

UIKit — Hanmae pisHOMaHITHI (YHKIIIT JUISI CTBOPEHHSI IPOTPaM, BKJIFOUYAIOYH,
KOMIIOHEHTH, $IKI MOJXHa BHMKOPUCTOBYBAaTM JUIsl CTBOPEHHS OCHOBHOI
1H(pacTpykTypu nporpam 11 10S, 1PadOS a6o tvOS.

OpeiiMBOpK 3a0e3neuye apxiTeKTypy BIKOH 1 TEPEryisaaiB I peamizarii
BaIloro iHtepdeicy KkopuctyBaua, iIHPpacTpyKTypy 0OpOOKU MOIINA IJisi TTOCTaBKU
Multi-Touch Ta iHImMX TUTIB BBEIEHHS Y Ballly IPOTPaMy, a TAKOXK OCHOBHHH ITUKIT
BUKOHAHHS JIJIs1 KEpYyBaHHS B3a€EMOJIEI0 MK KOPUCTYBaueM, CHCTEMOIO Ta BAIlIOIO
IPOTrPaMoIo.

UIKit Takoxx BKJIIOYAE MIATPUMKY aHIMaIllili, JOKYMEHTIB, MaJlOBaHHS Ta
JIPYKY, KEepyBaHHS TEKCTOM 1 BIJOOpaXE€HHsI, TMOIIYK, PO3UIUPEHHS, MPOTrpam,
KEepyBaHHA pecypcaMM Ta OTpUMaHHs 1HPopMallii Mpo NOTOYHUIN TpUCTpiid. Takoxk
MOJKJIMBO HAJAIITYBAaTH MIATPUMKY CIEHIAbHUX MOKJIMBOCTEH 1 JIOKaNIi3yBaTu
iHTepdeic mporpamMu sl Pi3HUX MOB, KpaiH a00 KyJIbTYpHUX PETiOHIB.

UIKit 6e3moranHo npairoe 3 inTepdeiicom SwiftUI, Toxx MOXKHO peaizyBaTu

yactunu cBoro poaarka UIKit y SwiftUI abo 3mimyBaTu enementu inTepdeincy Mix


http://ea.donntu.edu.ua:8080/jspui/bitstream/123456789/33711/1/KARAKHANIAN_master_2018.pdf
https://roidmod.ru/uk/tools/est-li-raznica-mezhdu-audio-formatami-mp3-aac-flac-i-kakoi-nuzhno-ispolzovat/

nBoma (peiimBopkamu. Hampukiman, BU MOKETe PO3MIIIYBAaTH MPEICTABICHHS
UIKit 1 koHTpOJIEepH mepersay BcepenuHi npeactasiens SwiftUI 1 HaBnaku.

[Ilo6 crtBOpuTH mporpamy minsi macOS, BU MOXeETe BUKOPUCTOBYBATH
SwiftUl, mo6 ctBoputu mporpamy ymme st Mac. KpiMm Toro, BU MOXKeTe
IepEeHECTH CBOIO Iporpamy, sKa IpalmroBaTUMe Ha BCix maatdopmax Apple abo
BukopuctoByBaTtu AppKit, 106 cTBopuTH nporpamy jiuiie 1ys Mac. Kpim Toro, Bu
MoskeTe nepenectu cBoro nporpamy UIKit nis iPad na Mac 3a monomororo Mac

Catalyst.

Library E_‘L Apple Cake
rs‘/l“- 8 servings | 45 min

All Recipes

Favorites

8 servings | 45 min

Pucynok 2.16 — Framework UIKit

Knacu UIKit moTpi6HO nHille 3 TOJIOBHOIO MOTOKY IPOrpamMu abo TOJ0BHOI
Yepry BIAMPaBJICHHS, SAKIIO 1HIIE HE BKa3aHO B JOKyMEHTAIli s 1uX kiacis. Le
oOMeXXeHHsI 0COOJIMBO CTOCYEThCA KiaciB, skl € moxiaHumu B UIResponder a6o
AK1 nepeadavaroTh Oyb-sSKe MaHIMYJIIOBAHHS 1HTEpQeiicoM KOpHCTyBaya Balloi

IPOrPAMH.
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Pucynox 2.17 — UIK:it Inheritance

2.5.4 Core Media

OpeiimBopk Core Media Bu3Hauae Meni-KOHBEED, SIKU BUKOPUCTOBYETHCA
AVFoundation Ta iHmmm#u Meia-ppeiMBOpKaMyu BUCOKOTO PIBHS Ha muiatdopmax
Apple. [1oTpiOHO BUKOPHCTOBYBATH HU3bKOPIBHEBI THMHM JaHUX Ta 1HTEpdeiicu

Core Media nns eexTuBHOI 00pOOKM Me1a-CEeMIUTIB 1 KepyBaHHS YepraMu Melia-

TaHUX.

2.5.5 Core Audio

Core Audio — e nudposa aymio inppactpykrypa iOS i OS X. Bona Bkitovae
B ce0e Hallp mporpaMHUX 1HPPACTPYKTYP, PO3POOTICHUX JIJIS 3aI0BOJICHHS TTOTPEO
y ayjio y nporpamax, ONTUMI30BaHUX JJIsl 00OUHUCIIIOBAIbBHUX PECYPCIB, JOCTYITHUX
y MOOUIBHIN MIaTGOpMI 3 )KUBIICHHSM BiJl aKyMYJISITOpA.

Core Audio BUKOpPHCTOBYE MOHATTS MPOKCI-00’€KTIB AJI MPEICTABICHHS
TaKUX pedei, sik (paitin, moToku, ayaiomieepu Toio. Hanpukiana, ko notpioHo,
1100 MpOrpaMHUi MPOAYKT MPaLloBaB 3 ayAio ¢ailiaMu Ha TUCKY, IEPIIUM KPOKOM
€ cTBOopeHHs o0’ekta aymiodainy tuny AudioFilelD, skwuii oronomieHo sk

HENpOo30pi JaHi.



PO3JIJI 3 [TIPOI'PAMHII MOJTIVJIb

3.1 ApxitekTypa 3acToCyBaHHs

Ul'ViewCantrollar H UlRespandar |1— NSObject

|—>| = ExpertContiguration l »E ExportConfiguration
I outputURL : URL
l fileType . AVFilaTyle

I

—>| = ViExportSession
[

I_.J = ViewController l -
L

1 shauldOplimizeFaorMNatwarks : Boal

metadata : AVMetadataliem

= VideoConfiguration w

v

F—>{E HomeViewController | videsInpuiSeting : String
' videoOulputSetting : String

L videaCompaositing - AVVideoComposition

—>| = ResultViewController I
L

L'ﬁ AudioConfiguration w

audiolnputSetting : String
audisOulputSatting : String

audioMix : AVAudioMix

kaudiahmaPitanlgnrilm - AVAUdicTimePitchAlgaritm

-,
L'ﬁ VIExporiSession

reader : AVAssetReader
videoOutput : AVAssetReaderVideoCompasitionOutput
audioOutpul : AVAssel ReaderAudioMixOulputl
writar : AVAssatWriter
videalnput : AMAssetWritar

audiolnput : AVAssetWriterinpul

inputQueue : Dispatch Queue

B HomeViewController

|/

avPlayer : AVPlayer

avPlayerllem - AVPlayerltam

L S S

kauPlayarCuntmllar : AVPlayerViewController

] ResultViewController

avhssall : AVAsset

o~
1S

avassel? : AVAssal

Pucynok 3.1 — ApxitekTypa noaaTka

MVC € knacu4yHUM NaTepHOM MPOrPaMyBaHHS, K€ PO3/LIsL€ 3aCTOCYBaHHS

Ha 3 mmapu aOctpakiii. Ile 103BOMsS€ TONETIIMTH BHECEHHS SIKUXOCh 3MIH J10



3aCTOCYBaHHA B MalOyTHBOMY MICII YITKOTO PO3MOJITY BIAMOBINATBHOCTI MIXK
roro xommoHeHtamu. OcHoBHa Mera MVC jocsrae diTKOTO pO3MOALTY
BIIMOBIAAIBHOCTI M MOJICIIIIO, TIPEJCTABICHHSIM Ta KOHTPOJEPOM IHOTO (pHC.

3.2), mo6 BUPIMIUTH TPOOIEMY.

YABNEHHA

CnocTepirae

CnocTepiras
Mooens KoHTponnep

A

AmiHoE
cTaH

Pucynok 3.2 — knacuune MVC

Mopens (MVC) — 1ie HaGip KkiaciB, SKUi BKIIIOYa€ B ceOe€ JaH1 Ta alrOpUTMHU
NEepPEeBIPKU, MOB’A3aHI 3 KOHKPETHOK NPEIMETHOI O0JacTi. Y KIACUYHOMY
BukoHaHHI MVC Mozenb Takoxk MICTUTh y co01 Oi3Hec— Joriky. Momen MOXyTh
OyTH ABOX THITIB: aKTUBHI Ta MacuBHI. MoJielIb MOKE 3MIHUTHCS PO 3MIHH CBOTO
CTaHy, TpaAuliiHO, BUKOpUCTOBYIouM ImabiaoH Crnoctepiray. Peanizamiss MVC
MIATBEPKYE aKTUBHY Mojelb. Monens He 3anmexuth Big View Ta Controller, i
MOJKE MPAIOBATH HE3aISKHO. L{e € BaXKIMBOIO BUMOT OO JIJISl TECTYBaHHSI.

VsaBieHHs — 1€ Kjac, SKUW BIAMOBIZAE Uil BiOOpaXEHHS MaHUX Y
rpadigHoMy (Xx04a He 000B’s13K0B0O) hopmarti. Y BukoHanHi kiacugHoro MVC View
Ma€ JOCTYI A0 MOJENl TUIbKU JJIsl YATaHHS. View He MOBHHHI 3MIHIOBATH CTaH
Moeni HarpsiMy. [{ro BimoBITaIbHICTE HECE KOHTPOJIEP.

KoHTponep kepye peakifiero Ha 30BHINIHI MOAPAa3HUKHA, BUKOHYIOUH TIEBHY

JIOTIKY, IIO0 MOK€ BKJIIOYUTH 3MIHY cTaHy mojeni. OJHak KOHTpOJIep HE Mae



IpsIMOTO 3B’SI3KY 3 BHUSIBJICHHSIM 1 He 30epirae CBI BIACHHM CTaH, a TaKOX HE
BIJIMOBIAA€ AJIs TIepeadl JaHUX MIXK MOJICIUTIO Ta BUSIBJICHHSIM.

Icaye miaxin go amanrariii kiacuuHoro narepny MVC ming HazBoro Apple
MVC (puc. 3.3), sxuii 3agae ¢ppeitmBopku Cocoa ta CocoaTouch mys po3podku

JTOJATKIB.

COHoBNEHHA CHOBNEHHA
YABAEHHA moaeni
3 KouTponnep -
Bignpaeka CnocTepiraHHA
nogie Mogeni
¥ ¥
YABNEHHA Mogenk

Pucynok 3.3 — Cxema narrepny Apple MVC

OcHoBHuMu BigmiHHOCTSIMU Apple MVC Bix MVC € Te, 1o KOHTpoJep
B32€MO/II€ 3 BUSIBJICHHSIM, 110 TTOCUJIAE TIO/I11 HA KOHTPOJIEP, @ TOM y CBOTH KJIaCUYHIN
Bepcii OHOBIIOE oroJiomieHHs. KoHTposiep 3MiHIOE CTaH MOJIeNi 3a MOTpedH, a KOJu
CTaH 3MIHIOETHCS, KOHTPOJIEP MOBIIOMIIAETHCA 1 3HOBY BUpILIY€E, IK 0OpOOUTH 11i
3MIHHU.

Jlist peanizatiii nporpamu noTpiOHO nepeaaBaTH Ta 30epiraTé 1H(opMalio
MDK KOpPUCTyBauaMHM, sika TIOBMHHA OyTH mepenaHa B peainbHui yac. Lle mMoxHa
3poOHTH 3a JOTOMOTO0 XMapHOi 6a3u nanux. OMHAK Ha PO3POOKY TaKOi CUCTEMU
noTpiOHO 0araTo yacy Ta BeJiMKa KoMaHAa po3pOOHUKIB JUIsl MIATPUMKH MPOEKTY.

Jis Kpamioro po3yMiHHS TOTO, IKI KOMIIOHEHTH MOBUHHI B3a€EMOISTH, OyITu
cTtBopeHi pizHi miarpamu UML, Taki sk miarpamMy THpeneaeHTIB, MisSUIbHOCTI Ta

B3aeMo/Iii. Bouu npencrasieHi Ha pucyHkax 3.4-3.5.



h J

BWGIp BinEO

—— [ BiOKPWTTA ranepil

Actor
¥
BMBIp iHTEpBRANY
iMnopTyeMaro
Bineo
¥
BMWEILQ HA EKpaH NOYATOK
indbopmanii oo EKCNOpTYEaHHA
EKCNOPTYBaHHA
i nicnA

A

a%TDMﬁTH‘iHE oMIKYBAHHA
afepemeHHA ” npoLecy -
EKCNOPTYBaHHA EKCNOPTYBaHHA
Bineo

Pucynok 3.4 — [liarpama npeueaeHTiB

IcHye nue oAMH akTOp AOAATKYy — KopucTyBad. BiH mMoxke BuOpatu Oynb— sike
B1JICO Ha MOTO PO3CYJ, HAMPUKIAA, PI3HOI AKOCTI, 3 ayAio JOPIKKOI 4u 0e3 Hei,
BEJIMKOTO PO3MIpPY uM MajieHbKoro. Ilicis 1mporo MOXJIMBO BHOpaTH iHTEpBAI
iMIopTyemMoro Bifeo. [loTiM 3amycTHTH MOYaTOK €KCHOpTyBaHHS. Bineo micis
KOHBepTallli aBTOMaTHYHO 30epiraeTbes y ranepeto. [licis kouBepTarltii 3’ iBIs€ThCA
1H(popMaIlis Ha eKpaHl sika MoKa3zye MeTa 1H(POpPMAIlito 10 MOYaTKy KOHBEpPTAIlii Ta

TiCIIs Hel 11 TOro, 00 MO0aYnTH PI3HUITIO.
3.2 Opranizailisi cepeoBuIa ISl pO3POOKH T0JaTKY

Buxoasun, 3 momnepeaHboro posainy Oyno oOpaHo y sikocti HaGopy I13
HACTYITHI KOMIIOHEHTH:

1. Omneparuiiina cucrema MAC— OS Ventura 13.3;

2 Xcode Version 14.2 (14C18) — Bi3yasibHa cepe/ia pO3pOOKH;

3. CocoaPods Version 1.10.1 — 6i6mioTeka;

4 Sourcetree — 4.2.2 (250);



5. Terminal.

iHTepdeic KopucTyBaua KNIiEHTCbKA YacTuHa

BWBIp BinEO

BIOKPUTTA ranepei

noBepTae Bifeo B
Medax iHTepeany

BUGIp IHTepBany

[EKOMYBAHHA Bieo

noYaToK
KOHBEPTYBAHHA

nokaz
meTaiHogpmauii
i W Ao
nicnA
KOHBEPTYBAHHA

aBTOMaTU4HE
3bep
KOHBEPTOBAHOIO BiAeo

Pucynox 3.5 — [iarpama nissibHOCTI

3.3 daiinoBa CTpyKTypa A0JATKY

B &

v |i8| VIExportSession
videoplayback.mp4
v s VIExportSession
v &= Source
3 ExportConfiguration.swift
3 VIExportSession.swift

3 AppDelegate.swift
3 ViewController.swift

3 HomeViewController.swift
2 ResultViewController.swift
A Main.storyboard

i Assets.xcassets

% LaunchScreen.storyboard
EE Info.plist

Pucynok 3.7 — JlepeBo BuxigHux (aiinis



3.4 CtBopeHHs Ta onuc iHTephEHCHOT YaCTUHU

Posrnsaemo iHTepdeiic nogaTky.
B xoxi Haj ompaifoBaHHSIM IMPaKTHYHOI YaCTHMHH KypPCOBOi poOOoTH OynH
BUKOPHCTaHI HACTYITHI KOMITOHCHTH:
- UlLabel - mowmiTtka;
- UlButton — xHomka;
- UllmageView — 300paxeHHS;
- UlViewController — BikHO;
- UINavigationBar — manenp HaBiraifii;
- ProgressView — BiKHO HaBirarii,

Onuc iHTepdercHOT YaCTUHH:

1

o s Gl

BY OLEKSANDRA

e

e

Pucynok 3.8 — CrapToBe BIKHO



[Ipu 3amycky mporpamu BiAKpUBAa€EeTbCA CTapTOBE BIKHO (puc. 3.8). Ha ipomy
KOHTpoJiepi 300paxeHuit jorotur Ta kiasima (Continue) ajist nepexoay J0 1HIIOTO
KoHTposiepa. Lls kmaBima 3 aHiMali€ro, g TOro, mo0 3poOUTH Take MOTPIOHO

nonatu Bijeo 10 Xcode. Bukopucrani komnonentu: UlButton, UlLabel.

let filepath: String? = Bundle.main.path (forResource:
"videoplayback", ofType: "mp4")
let fileURL = URL.init (fileURLWithPath: filepath!)

R ——

- —

e

Pucynok 3.9 — kiasima «Continue»

: : — .
Ha npyromy koHTpolsiepi € CHCTEeMHa KJaBilia - i1 BUOOpY BizEo y
rasiepei. [licnga BuOOpy BiJIeO € MOKIMBICTh OOPI3KH BiIeO MOTPIOHOTO PO3MIpY,

JIOBXKUHU B1J€O.
let imagePicker = UIImagePickerController ()

imagePicker.allowsEditing = true

imagePicker.sourceType = .photolLibrary
imagePicker.mediaTypes = [kUTTypeMovie as String]
imagePicker.delegate = self

present (imagePicker,
animated: true,

completion: nil)

Pucynoxk 3.10 — O6pi3ka Bizeo



Status

Pucynok 3.11 — [Ipyruii koHTpoOJIep

[Ticns BuOOpPY Bijeo Ha eKpaHi 3’SIBISETHCS 1H(OpMAIlA MPO MOTOYHE HE
oOpoOnene Bimeo. A Takox ABl kmasimi: Export Tta Cancel. Bukopucrasi
komnoneHTH: 2 UlButton, ProgressView, ImageView, UlLabel, NavigationBar.

[Ipu HaTuckanHi knaBim «Export» BUKOHYeTbCcs 0OpoOKa BiJleO B 1HIIMHI
dbopmar. s BinoOpaxeHHs npoiecy o0poOku € inaukarop (Status). SAxio mig gyac
00poOKHM MOTPIOHO BIAMIHMTH BCE, TO JUIA IBOTO € KiaBima «Cancel».

€ TakoX 1 BIIOOpaXKEHHS B1JI€O 3BEPXY IJIsl TOTO, II0O BIEBHUTHUCH, [0 came
e Bijieo Oyso momepenaHno, BuOpane y ranepei. [lig yac KOHBEpTyBaHHS BifcO
Bi/I0YBAETHCS IEKOTyBaHHS TOTOKY JIAaHUX Bifeo (peiimiB, MepeKoIyBaHHS B IHIIIAN

dbopmar, 30epexeHHs y HaKOTTuIyBa.
var infoText = "duration: \ (String (format: "y.2f",

asset.duration.seconds) )"



let size = asset.tracks (withMediaType:
.video) .first!.naturalSize
infoText.append ("\nresolution: \ (size)")
let framerate = asset.tracks (withMediaType:
.video) .first!.nominalFrameRate
infoText.append ("\nframerate: \(String(format: "%.2f",
framerate))")
let bitrate = asset.tracks (withMediaType:
.video) .first!.estimatedDataRate

infoText.append ("\nbitrate: \(String(format: "%.2f", bitrate
/ 1000)) kb")

let transform = asset.tracks (withMediaType:

.video) .first!.preferredTransform

let angleDegress = atan2 (transform.b, transform.a) * 180 /

CGFloat.pi

infoText.append ("\nangle degress: \ (String(format: "%.0f",

angleDegress) ) ")

iPhone 14
©00 %

Total Information

Input fille info:

Video info:duration: 13.33
resolution: (1280.0, 720.0)
framerate: 30.00
minFrameDuration: 0.03
bitrate: 0.25Mb

codec: avel

natural time scale: 0.00

Output fille info:

Pucynok 3.12 — 3aBepmanbHuii (TpeTii) KOHTpoOJIEp



Y tperromy 3aBepmanbHOMy KoHTposepi (Total Information), moxmuBoO
nobaynTH Moka3 Merta iHdopmMalii Bigeodaiay 10 Ta micias KoHBepTarii. I mis
KOpHCTyBava ojipa3y Oy/e MOoMiTHa PI3HUL MK BimeodaillioM 10 KOHBepTallii Ta
nicis nmponecy KoupeptyBaHHsA. Bukopucrani komnoneHnT: UlLabel, ImageView,

UlButton, NavigationBar.

if let videoTrack = asset.tracks (withMediaType:
.video) .first

{
infoText.append ("\n Video info:")
infoText.append ("duration: \(String(format: "%.2f",

asset.duration.seconds))")

let size = videoTrack.naturalSize

infoText.append ("\n resolution: \(size)")

let framerate = videoTrack.nominalFrameRate

infoText.append ("\n framerate: \ (String(format: "%.2f",
framerate))")
let minFrameDuration = videoTrack.minFrameDuration.seconds

infoText.append ("\n minFrameDuration: \ (String(format:

"$.2f", minFrameDuration))")

let bitrate = videoTrack.estimatedDataRate
infoText.append ("\n bitrate: \(String(format: "%.2f",
bitrate / 1024/1024/8))Mb"™)

let formatDescriptions = videoTrack.formatDescriptions.first
as! CMFormatDescription
let subType =
CMFormatDescriptionGetMediaSubType (formatDescriptions)
let codecString = stringWith (forCC: Int (subType))
infoText.append ("\n codec: \ (codecString)")



let naturalTimeScale = videoTrack.naturalTimeScale

infoText.append ("\n natural time scale: \(String(format:

"$.2f", naturalTimeScale))")

print (vvvv)

}
if let audioTrack = asset.tracks (withMediaType:

.audio) .first

{

infoText.append ("\n Audio info")

audioTrack.estimatedDataRate
\ (String (format: "%.2f", bitrate

let bitrate =
infoText.append ("\nbitrate:

/ 1000))kb"™)

let naturalTimeScale = audioTrack.naturalTimeScale

infoText.append ("\n natural time scale:

\ (Int (naturalTimeScale))")

let preferredvVolume = audioTrack.preferredvVolume
\ (preferredvVolume) ")

infoText.append ("\n preferred volume:

let formatDescriptions = audioTrack.formatDescriptions.first

as! CMFormatDescription

let subType =
CMFormatDescriptionGetMediaSubType (formatDescriptions)

let codecString = stringWith (forCC: Int (subType))

infoText.append ("\n codec: \ (codecString)")

let asbd =
CMAudioFormatDescriptionGetStreamBasicDescription (formatDescript

ions)

let sampleRate : Int = Int(asbd?.pointee.mSampleRate ?? 0)

infoText.append ("\n sampleRate: \ (sampleRate)")

}

print (infoText)



return infoText

}

3.5 Buau tectyBaHHs

[Tporpam 6e3 moMusok He icHye. Jleski po3pOOHUKH caMi € BUHYBATISIMU
MOMWIOK Yy TIporpamax.

[IporpamicT TOBHMHEH HE TUIBKM MNUCATH €(PEKTHBHI TPOrpamu, aje 1
3HaXOJIUTU B HUX MOMIJIKK. OOpOoOKa MOMUIIOK € HEB1J'€MHOIO YaCTUHOIO PO3POOKHU
OyIb-sIKOro mporpaMHoro 3abesnedeHHs. OOpoOka MOMUIIOK B Teopli 3BYYHTH
IPOCTO: 3reHEepylTe [eKUIbKa MOMMJIOK 1 MepexomiTh iX, 1 Balla MNporpama
IPOAOBKUTE POOOTYy. AJle HacHpa/i 3poOUTH 1€ MPABUIBHO MOXE OYyTH JOCUTh
ckiagaHo. [loMunku MOXyTh OyTH pi3HUX (OpM Ta po3MipiB. SKIIO 3anmuTaTH Ha
MPUKIIAJl TPHOX PO3POOHUKIB, IO TAKE MMOMUJIKA, TO MOXKJIUBO OTPUMAETE TPU Pi3HI
BIJIMOBI/II 1, IBUJIIIE 32 BCE, MMOYYETE Pi3HI TOUKH 30pY 1100 BUHATKIB, TOMMUJIIOK,
npoOJeM MiJi 4yac BUKOHAHHS a00 HaBiTh 3BMHYBAUEHHS Ha aJpecy KOpHCTyBaya
yepes Te, U0 BiH 31IITOBXHYBCS 3 MPOOIEMOIO.

[TomMunky AUISTHCS HA TPU KATETOPIi:

— TOMWJIKA MPOTPaMyBaHHS — 10 HUX BIAHOCATHCS, HAIPUKIIA/, BHIIII 32 MEXKI1
MacHBH, IOJILJT HA HYJIb Ta LJIOUYKCENbHE nepenoBHeHHs. [1o cyTi 11e mpoOaemu, sKi
MO’KHa BMIIPaBUTH Ha piBHI Koay. Came TyT MOAYJIbHI TecTH Ta 3a0e3neueHHs
SKOCTI MOXKYTh BPSITYBaTH CHUTYaIlil0, KOJU PO3POOHUK MPHUITYCKAETHCS MTOMIIIKH.
3a3Buyail y Swift MO)kHa BUKOPUCTOBYBATH Ha KILTANIT assert, o0 MmepeKoHaTucs,
0 KOJ Tparltoe, K 1 Oyio 3amymano, i precondition, mo0 iHmi 3Hamu, mo API
BUKIIMKAETHCS TIPABIIBHO.

— TloMusiku KOpUCTyBada — II€ KOJIM KOPUCTYBay B3a€MOJIE 3 CUCTEMOIO 1 HE
MOKE TPaBUJIHLHO BUKOHYBAaTH 3aBIaHHs. [loMWIKKM KopucTyBaya MOXYTh OyTH
BUKJIMKaHI HEMOBHUM PO3YMIHHSIM CHCTEMH, KOJM JIOJMHA BiABOJIIKIACS, abo
He3rpaOHUM iHTepdeiicoM KopucTyBadya. MOXKINBO 3aM00IrTH UM IpobiieMaM 3a

JIOTIOMOT'OI0 TapHOTO JM3aiiHy, YITKOI B3aeMo[li Ta (HOpMyBaHHS MPOrPAMHOIO



3a0e3MeYeHHs TAKUM YHHOM, 100 11€ JOMOMOTIJIO KOPUCTYBadaM IOCSTTH TOTO, YOTO
BOHH XOUYTh.

— Ilomunku, BUSBIEHI MiJ 4Yac BUKOHAHHSA — II TMOMWJIKH MOXYTh OYyTH
MOB’5I3aH1 3 HEMOXJIMBICTIO CTBOPEHHS (pailily JOJAaTKOM Yepe3 IMepernoBHEHHS
KOPCTKOTO JTUCKa, 300€EM MEPEKHOTO 3aIUTYy, cepTUu(iKaTaMu 3 TEPMIHOM i, 110
3akiHuuBcs, JSON— napcepamu, siki BUCIOBIIIOIOTH HEBJOBOJIEHHS MICHs TOTO, K iM
HaJaJIM HEeBIpHI JaHi, 1 6araTbOM 1HIINAM, IO MOXKE MITH HE TaK, KOJHU Mporpama
npaiftoe. OcTaHHS KaTeropis IOMUJIOK BITHOCUTHCS A0 KaTeropii BUIPABHUX.

[cHYIOTB A€K1IbKa THIIB IPOTPaMHUX MOMMIIOK:

— CHUHTAKCHUYHI MOMHUJIKA — [IOMUJIKH, 1[0 BUHHMKAIOTh 4Yepe3 MOPYIICHHS
MIPaBHUJI MOBH MporpamyBaHHs. [[oMuiky BUHMKAIOTE MiJ 9ac KOMIUIALiT. MOXyTh
OyTH BUKIIFOUYCHI ITOPIBHSHO JIETKO;

—  CeMaHTUYHI MOMUJIKYA — T1 MIOMMJIKH, SIK1 IPU3BOJATH JIO HE JY>KE KOPEKTHUX
oburciieHs a00 moMmIIoK i yac BukoHauHs (ela.kpi.ua) (run— time error).

3a 00’€KTOM TeCTyBaHHS BUAUISAIOTH 12 BHiB TecTyBaHH: [13:

— O@ynkuionansHe TecTyBaHHs (functional testing) (www.quality-assurance-
group.com) — rmporec nepeBipku (PyHKIIIOHATBHOCTI MPOrpaMHOro 3a0e3rneueHHs
BIJIMOBITHO JIO BUMOT Ta OYIKyBaHb KOPHUCTyBada, IO JO3BOJISE TEPEBIPUTH
NPaBUIBHICTH POOOTH MPOTPAMU Ta MOKIIUBICTh IIOMUJIKH Ta JE(PEKTH.

— Jocnigaunbke TtectyBaHHs (exploratory testing) —  MeTo/] TEeCTyBaHHS
nporpamHoro 3abesmneucuns, (Www.quality-assurance-group.com) o 3abe3smneuye
OJIHOYACHY TIPOIIEAYPY TECTYBaHHS Ta JOCTIIKEHHS (PYHKIIOHAIBHOCTI IPOYKTY,
1100 3HAWTH TOMIJIKH Ta MPOOIEMH, K MOXKYTh 3IAIIUTUACS HEMOMIYCHUMHU ITi]T
yac IHIIMX BHUJIB TECTYBaHHsS. Y XOJl JOCIIDKEHHS TECTEp MOXE BUIBHO
EKCTIIEPUMEHTYBAaTH 3 TPOTrpaMoOl0 Ta TECTyBaTH PI3HI 11 acrekTd, o0 3HAWUTH
npo6JieMy Ta BIAXWJINTHUCS BiJ 3BUYAMHOTO MIa0JI0HY TECTYBaHHS.

— TectyBaHHS MPOAYKTUBHOCTI (TECTyBaHHS NPOAYKTUBHOCTI) — 1€ BH[
TECTYBaHHS TPOTrPaMHOI0 3a0€3MEUeHHs, IO 3a0e3rnedye OIIHKY IIBUIKOCTI,
MacIITabOBaHOCTI, CTIMKOCTI Ta IHIIMX AacCMEeKTiB MPOAYKTUBHOCTI MPOTPAMHOTO

3a0e3IeYCHHS Hi,[[ e(beKTI/IBHI/IMI/I HaBaHTAXXCHHAMHW Ta YMOBaMHW BHKOPHUCTAHHSI.


https://ela.kpi.ua/bitstream/123456789/23276/1/Knysh_magistr.pdf
https://www.quality-assurance-group.com/vydy-testuvannya-ta-vidminnosti-mizh-nymy-shpargalka-z-testuvannya-chastyna-4/
https://www.quality-assurance-group.com/vydy-testuvannya-ta-vidminnosti-mizh-nymy-shpargalka-z-testuvannya-chastyna-4/
https://www.quality-assurance-group.com/vydy-testuvannya-ta-vidminnosti-mizh-nymy-shpargalka-z-testuvannya-chastyna-4/

Lle#t BuA TeCTyBaHHS JO3BOJIAE€ BUPIIIUTH NPOOIEMHU, TTOB’I3aH1 3 POTYKTUBHICTIO
mporpaMHoro 3a0e3nedeHHs, Taki SK BUIbHA BIAMOBiNb, 3001, CcHUCTEMHU
Nepe3aBaHTAKEHHS TOIIO, Ta 3a0e3leuye MOXIIMBICTh ONTHMI3YBaTH MPOJIYKT
nepes 10ro BUITYCKOM.

— HapanTtaxyBanpHe TecTyBaHHs (load testing) — 1e Bua TeCTyBaHHS
POrpamMHOro 3a0€3MEeUeHHs, SKUWA JI03BOJISIE BUKOPHUCTOBYBATH, SIK Iporpama
IIPaLIO€ 32 YMOB BEJIMKOIO HaBaHTaXX€HHsA Ha cucrtemy. Ller Bua TecTyBaHHS 3
BUKOPHUCTAHHSAM OIlIHKM MAaKCHMaJIbHOTO HaBaHTA)XCHHSA, Taka CHCTEMa MOXeE
BUTpUMATU Oe3 3001B, BUOpaHUX NpPOOJIEeM, MOB’SI3aHUX 3 MPOIYKTUBHICTIO, IO
BUKOHYETHCSA 32 YMOB BEIMKOTO HaBaHTaxeHHs. HaBaHTakyBajbHE TECTyBaHHS
JI03BOJISIE€ 3aCTOCYBATH, SIK NMPOTrpaMHE 3a0€3MEUEHHS MPAIlO€ B PEaIbHUX yMOBax
BUKOPUCTaHHS, Ta 3a0e3meyuTd CcTaOulbHy poOOTy CHUCTEeMHU i  4ac
MaKCHMaJbHOTO 3aBaHTA)KEHHSI.

— Jlumue TtectyBaHHs (smoke testing) — BHJI TECTyBaHHS MPOTrPamMHOIrO
3a0e3MeueHHs, KU Tepeadadae MpPOBEACHHS HEBEIMKOTO HAOOpYy TECTIB s
MEepPEeBIPKM OCHOBHOI (DYHKIIIOHAJIBHOCTI Tporpamu Tichs i1 3miH. Lleit Bun
TECTyBaHHS MPOTATOM TPUBAJIOTO Yacy Iepes 3amyCKoM OiIbIl MOBHOTO HAOOPY
TECTIB, 00 MEPEKOHATUCS, IO B IPABUIIbHII pOOOTI MpOrpaMu BUSIBJICHI KPUTUYHI
npobnemu. [HAMBIAYyM TeCTyBaHHS JIO3BOJISI€E WIBUJIKO BHSIBUTH CEpPHO3HI
npobnemu Ta AedekTH, sSKi MOXKYTh NMPHU3BECTH A0 30010 MpOrpaMu TMiJ 4Yac ii
po6oTH, Ta 3a00IrTH MIABUIIEHUM BUTpATaM 4acy Ta pecypciB Ha TECTYBaHHSI.

— Crpec— TecTyBaHHS (CTpeC— TECTYBAaHHSI) — BHJl TECTYBaHHS MPOTrPaMHOIO
3a0e3MeyYeHHs], 10 CTBOPIOE HABAHTAXXEHHS HAa CUCTEMY 3a MeXaMHU i HOpMaJIbHOTO
pexxumy poOOTH 3 NMPU3HAYEHHSIM BU3HAYEHHS i1 MEX BUTPUBAJIOCTI Ta CTIAKOCTI.
Bun tectyBaHHS J03BOJISIE€ MEPEBIPUTH, SIK MPOTPAMHE 3a0€3MEUECHHS MPALIIOE 3a
YMOB BHCOKOTO HaBaHTa)KCHHS Ta CTPECOBHX CUTYaIlii, sIKi MOXYTh BUHUKATH B
peaTbHUX YMOBaX BUKOPUCTAHHSL.

— TecrtyBanHs cTabinbHOCTI (testing testing) — BHJ TeCTyBaHHS IMPOTrPAMHOIO
3a0e3MeyeHHs], 0 TMepeBIpsS€ MOro 3MaTHICTh MPAIIOBATH CTIHKO MPOTATOM

TPUBAJIOrO0 TMEPIOoy 4Yacy B PI3HUX yMOBax Ta MpPH PIZHUX HaBaHTAKECHHSX.



TectyBaHHsI CpsSMOBaHE Ha CTBOPEHHS MOXJIMBUX IUX AC(PEKTIB, SAKI MOXKYTh
IPU3BECTH 0 3001B CUCTEMH TiJ Yac TpUBAJIOl pOOOTH, a TAKOK HAa BU3HAYCHHS
TOTO, SIK IIBUJIKO CUCTEMA MOKE BIIHOBUTHUCS MiCIIA 30010.

— TectyBaHHs 3py4HOCTI BUKOpHUCTaHHA (usability testing) — Bua TeCTyBaHHS
IPOrpaMHOTO 3a0€3MEeUeHHs, IO CIOPSIMOBAHWN HA BU3HAYEHHS TOTO, HACKIIBKU
JIETKO Ta 3pYYHO KOPHUCTYBaul MOXYTh B3a€EMOAISITU 3 Mporpamoro. TecTyBaHHS
OLIIHIOE, SIKI 1 HACKUIBKM IHTYITUBHO 3pO3yMUJII Ta 3pydHI AJIi KOPUCTYBadiB
1HTEpPeic Ta PyHKIIOHAIbHI IPOTPaAMHU.

— TecrtyBanns iHTepdericy kopuctyBauda (Ul testing) — mponec nepeBipku
(YHKIIIOHATBHOCTI Ta  KOPEKTHOCTI  poOoTH  iHTepdelcy  nporpaMmHOro
zabesneuenns. Y (dspace.khadi.kharkov.ua) TtecryBanHi mepeBipstoTECS Taki
aCIeKTH, SIK B3a€EMOJIisl KOpHCTyBaua 3 rpadiyHuM iHTepdeiicoMm, NMpaBUIBHICTh
PO3MIILEHHS €J1E€MEHTIB IHTEP(EICY, BIMOBIIHICTh KOJBOPIB Ta MIPU(PTIB BUMOTaM
JIA3alHY.

— TectyBanHs Oe3neku (security testing) — mpolec MepPeBIPKU MPOrPAMHOTO
zabesneuenns Ha (dspace.khadi.kharkov.ua) BpasnuBicTh 10 BHSBIIGHHMX aTak Ta
3IOBMUCHUX [IA. Y TECTYBaHHI MEPEBIPAIOTHCS MPOTPaAMHU IIOAO 3aXHUCTY BIJ
PI3HOMAHITHHX 3arpo3, HaNpUKIAJ], BKIIOUYEHHS B CHUCTEMY, KpaJikKKa
KOH(D11eH11THO1 1HQOopMallli, 31aM apoJIiB Ta 1H.

— TecryBanns nokamizanii (localization testing) — (dspace.khadi.kharkov.ua)
IPOLEC MPOTPAMHOI0 3a0€3MEUECHHS 100 HOro MOKIMBOCTI KOPEKTHO MPAIIOBATH
B pI3HMX TMepeBipKax JIOKaji3amii Ta MOB. Y TECTyBaHHI MEpeBIPAETHCA
MPaBUJIBHICT BIATBOPEHHS Ta poOoTH [13 3 ypaxyBaHHSIM MOBHUX OCOOJUBOCTEM
JoKami3arii.

— TectyBanHs cymicHoOcTi (compatibility testing) — mpoiec HporpamMHOro
3abesneuenns Ha (dspace.khadi.kharkov.ua) ioro 3paTHicTh Mparroe MpaBUIbHO B
pI3HUX cepefoBuIax nepeBipku. [l yac TecTyBaHHS MEPEBIPAETHCS CYMICHICTD,
K TporpaMHe 3a0e3leyeHHs IMpaloe 3 pI3HUMU CUCTEMaMH, YCUIAKUMU

Opay3epamu, anapaTHUM 3a0€3MEUEHHSIM, 3 SKUMU MOYKJIUBO B3aEMO/TISITH.


https://dspace.khadi.kharkov.ua/dspace/bitstream/123456789/2419/1/ER_Bukreeva_do_PZ_2019.pdf
https://dspace.khadi.kharkov.ua/dspace/bitstream/123456789/2419/1/ER_Bukreeva_do_PZ_2019.pdf
https://dspace.khadi.kharkov.ua/dspace/bitstream/123456789/2419/1/ER_Bukreeva_do_PZ_2019.pdf
https://dspace.khadi.kharkov.ua/dspace/bitstream/123456789/2419/1/ER_Bukreeva_do_PZ_2019.pdf

VY BuIaieHHI BUINE3a3HAYEHOTO MOKHA CKa3aTH, IO TECTyBaHHS Mae€ MBI
METH:

1. Tloka3zaTtu po3poOHUKY 1 Kii€HTY, 110 [1O BiamoBinae 3asBIeHUM BUMOTaMm. 3
TOYKH 30py KIII€HTA II€ O3HAUAE, 110 JJI KOKHOT (YHKIIIOHAIBHOCTI, 0a)aHoi 3 Horo
OOKy 1 3amMcaHoi B JIOKYMEHTI BUMOT, MPOBEJACHO SK MIHIMYM B OJMH TECT (SK
npaBuio, 3BHYAHO, OuIbIIe). Y pasi 3arajlbHOAOCTYIHOTO MPOTPAMHOTO
3a0e3MedyeHHs To, mo y nporpamuomy 3abesrneuenni (dspace.khadi.kharkov.ua)
MPOTECTOBAHI BCl 3aJaHl OCHOBHI BJIACTUBOCTI. BiJIITOBIIHMI T€CT HA3MBAETHCS —
BaJlijailis (mepeBipKa JIOCTOBIPHOCTI). YCIIIIHA Badifalis BKa3zye, 10 CHUCTEMa
Ipaitoe K Tpeda.

2. 3HaiiTu cutyallli, nporpamMHe 3a0e3MeUYeHHs MOBOJUTHCS HE TaK, HeOaxaHO
abo He BignmoBigae cnenudikarii. OTXe, MONIYK MOMWIOK B I[bOMY CEHCI
MPU3HAYCHUN IS TOro, 100 JIKBIAyBaTH HeOa)kaHy IOBEAIHKY CHCTEMH, SK
HAMpUKJIaJ, Kpax CHUCTEeMH, HeOakaHa B3a€MOJlisl 3 IHIIMMH CHCTEMaMHU,
HETMPaBWIbHI PO3paxXyHKHU, MOIIKOIKEHI JaHi. BUKOHY€E 11 3aBIaHHS TECTYBaHHS
IMEHY€EThCS TeCTyBaHHAM AedekTiB (detect testing).

TyT € yCniHuUM TECT, SIKU MOKa3ye J1110 TOMUJIKM CUCTEMH, 200 K 1HILIUMU
CJIOBAMHM, 3HAXOJIUTh Y CHCTEMI MOMWIKY (10 TOJAJIbIINX BUIPABJICHb SKOi, 1
MPUCTYNAIOTh).

Hanpuxknan oaus crienudgiuHuii acnekT o0poOku moMuiok y Swift mosnsrae y
TOMY, 10 (PYHKIIIT HE MOKa3YIOTh SIKi IOMUJIKM BOHU MOKYTh TeHepyBaTh. DyHKIi,
Mo3Ha4YeHa K throws, TEOPETHYHO HE MOXE TCHEpyBaTH MOMMJIKH a00 JIeKiIbKa
MIJTBHOHIB TIOMHJIOK 1 1€ HE MOJKHA JI3HATHUCS, TOJMBHUBIIMCH Ha CHUTHATYPY
GyHKITI.

BiacyTtHicTh siBHOTO mepepaxyBaHHS Ta OOpOOKM KOXHOI TOMUJIKK Ja€
pPO3POOHUKY THYYKICTh, aje CyYTTEBHM HEIOJIIKOM € Te, IO HE MOKHA IIBHJKO
J13HATHUCS, SIK1 IOMUJIKM MOYKE BUKJIMKATH a00 PO3MOBCIOKYBATH (QYHKIIIIO.

@OyHKIIIT HE TOKa3yIOTh CBOIX MOMHIIOK, TOMY PEKOMEHAYETHCS HAIaBaTH

AKyCh 1H(QOpMaIlito Tam, Jie 11e MOkJMBO. Ase 3a gomomoroto Quick Help na OC


https://dspace.khadi.kharkov.ua/dspace/bitstream/123456789/2419/1/ER_Bukreeva_do_PZ_2019.pdf

MacOS Moke MONOMOITH HaJaTH AOAATKOBY 1H(QOPMAIIIO MPO MOMUIKH, SKI

PO3pPOOHUK MOXKE T'€HEpyBaTH.

3.6 TecTyBaHHs 10JaTKy

S Hana ocoOMBY yBary sIKOCTI MPOAYKTY Ta MPOBEJICHHS TECTYBAHHS Ha
HAsSBHICThH PI3HUX BUIIB MMOMUJIOK, TAKUX K TEXHIYHI, Bi3yaJIbHi, JIOTIYHI Ta IHIII.
[le € HEOOXITHOIO Ta BIJAMOBIJHOIO YACTHHOIO MPOIIECY PO3POOKU MPOTPAMHOTO
MPOIYKTY.

[lepen po3poOkoro gomarkiB ajsg 10S aHaMITUKU JOCHIIKYIOTh Oi3HEC—
PUHKY Ta KOHKYpEHIIi, IIJIbOBOI ayAuTopli Ta axkTyalbHUX TpeHmiB. Jlami
MOBIIOMJISIFOTECS. OCHOBHI 1[I Ta 3aBJIaHHS Mporpamu, 1o (GopMmye cTpaTerito
PO3pOOKH MPOEKTy. YBa)KHA Ta SAKICHA pO3pOoOKa Ha KOKHOMY €Talll € 3alI0OPYKOI0
YCHIIIHOTO pe3yibTaTy.

Po3pobOka mporpamu mis 10S Bumarae notpumaHHs BUMOr Apple Ta
ocoOuBoCTeH 1€l ruatgopmu. Bakimpo, 11100 Bee, 1110 010 3arIaHoBaHO Ha eTarll
npoekTyBanHs (WWW.Seotm.com) ta au3aiiHy, mpairoBaio cTa0iIbHO.

[Ipoiiec TecTyBaHHSI Ma€ BEJIWYE3HE 3HAUEHHS, BIJCYTHICTh HEHAJIEKHOI
poOOTH MpOorpaMu MOXKE MPU3BECTH 10 BTPATH KOpUCTYBadiB. ToMy Mu nmpuiiiseMo
IbOMY MPOLIECY OCOOJMBY yBary Ta BUIUIIEMO He0OXiaHHWH pecypc. PDaxiBenp 3
TECTYBAHHS 3QJIy9a€ThCsl 10 pOOOTH 3 CaMOro IMOYATKy, MOYMHAIOYN 3 Iepeaadl
pPO3pOOHMKY CXEM HaBirailii Ta Iu3ailHy MaKeTiB €KpaHiB.

Ha erami 3amycky gomaTka MH TPOBOJMMO TECTyBaHHsS Ha HasBHICTh
TEXHIYHUX Ta BI3yaJIbHUX MOMMJIOK, BHOCUMO JIOJAATKOBI TMPAaBKUA Ta JIOBOIMMO
JI0JIaTOK JI0 MTOBHOT TOTOBHOCTI. ITicas boro mu omy01iKyemMo rOTOBUH MPOIYKT B
App Store (www.seotm.com) i mpaBHILHOO MyOTIKAI[EI0 Ta CKIAaHHIM SKICHUX

OTMCIB JIJIsL KPAIIOro PO3MIIIICHHS B Mara3nHax.

3.7 BUCHOBKH /10 TPETHOTO PO3ALITY


https://www.seotm.com/ua/services/mobile/ios-dodatki.html
https://www.seotm.com/ua/services/mobile/ios-dodatki.html

Po3pobka mporpamu — 116 KOMIUIEKCHHI IMpoliec BKIOYae B cebe Oararo
pI3HUX cCTajiii 1 BUMarae NEBHOI KUIBKOCTI yMiHb 1 HaBHYOK B 00JacTi

MPOEKTYBaHHS, MPOrpPaMyBaHHs 1 TECTYBaHHS.



PO311JI 4 EKOHOMIYHE OBI'PYHTYBAHHA ITPOEKTY

4.1 bizHec-11aH PO3POOKHU ITPOTPAMHOI0 3a0e3MeUeHHS

V (dspace.khadi.kharkov.ua) cranii po3poOku Gi3Hec— MmiIaHy Ha pO3pPOOKY
nmporpaMHoro 3abesnedyeHHs — aonaatky s 10S 3 HazBoro VIA Converter.

Jlanuii 101aTOK, MpU3HAYECHUHN /1J1s1 3BUYATHIX KOPUCTYBaUiB 1 KOMMaHiH, 13
MO>KJIMBICTIO PO3IIMPEHHS (DYHKI[IOHAly Ta OTpUMaHHS NPUOYTKY BiJl HOTO
BUKOPHCTaHHSI.

VIA Converter — me Bifico/ay1io KOHBEPTEp, KUK T03BOJISIE KOHBEPTYBATH

daiinu Bijieo Ta ayaio B pi3HI popMaTH, a TAKOXK MICTUTH 1HIIN KOPUCHI (PYHKIIII.

4.1.1 Pe3rome

— Ilocayru, siki HaarOTHCS, MOJATAIOTh Y CTBOPEHUX BIJAMOBIIHUX J0JIaTKaX
Ju1st 00poOKH Bifeo Ta iHGopmaTu3zaiii Ta BignosigaroTs neBHuM KBE/lam, a came:
KBEJl 62.01 (Komm’rotepue mnporpamyBanHus), KBEJ[ 62.02 (Koncynpramii 3
nutanb 1H(opmaTtuzauii) ta KBEJ[ 58.29 (BupanHs 1HIIOro mnporpaMHoOro
3a0€3MEeUCHHS) .

— IlinmboBa aymuTopis MPOAYKTY BKIIOYAE KOPHUCTYBAuiB, SKi PETYJISIPHO
MpaIooTh 3 MyJbTUMeAIa— ¢aiaaMu, a TaKoX KOMIaHii. Bu3HaueHHs 1UIbOBOI
ayJIMTOPii JOTIOMOKE Y MPOCYBaHHI MPOIYKTY Ta PO3poOIll e(heKTUBHOI pEeKIIaMHOT
KaMIIaHii.

— Jlna peanizarii mpoekTy HeoOX1qHO 3amyunT iHBecTuIlli po3mipom 1 500 000
rpuBeHb. ['poiii MOXKyTh OyTH 3aJTy4eH1 Bil IHBECTOPIB, K1 3aI[1KaBJICH] B IPOEKTaX.
[Tepmri mpomaki HE IIAHYIOTHCSA TIPOTATOM TIEPIIOTO POKY, BOHHM CTaHYTh
MO>KJIMBUMH JIMILE HA IPYTOMY POII TICHs MOBHOI peani3alii MpoayKTy.

— Jlis CTBOpEHHSI MPOJAYKTY HEO0OXiHAa (PPOHTEHI— KOMAaHJAA 3 JBOX JIIOJIEH,

MEHE/KEp MPOEKTYy Ta KOMaHAa MpOMOYTEepiB 3 ABOX Jwoaed. I[HBecTop Mmae


https://dspace.khadi.kharkov.ua/dspace/bitstream/123456789/2419/1/ER_Bukreeva_do_PZ_2019.pdf

3aMOBUTH MPOIYKT Ta Y3rOJUTH BCl JAETall 3 MEHEIKEPOM MPOEKTY, MICIs YOTO
HAJaTH MATPUMKY MIPOCKTY.
— 3arajgpHa BapTICTh JOAATKOBOI peamizailii ctaHOBUTH Onm3bko 1 000 000
I'PHUBEHbB, a MIATPUMKA Ta pedakTopuHT oliHIeThes B 100 000 rpuBeHb HA MICSIIb.
[Tpu peanizauii npoekty cepeans uina cranoBuTh 1 000 000 rpuBeHsb, a yac
peamizaiii — Big 6 g0 10 micamiB. 3aranbHuil TpUOYTOK 0€3 MOAATKIB CTAHOBUTH

osm3pko 100 000 rpuBeHS.

4.1.2 MapkeTunr

st Toro, mo0 3aJ0BOJIBHUTH KOPUCTyBada MOTPIOHO 3pOOHUTH 3pYUHUM
iHTepdeiic. bararo yacy Oyae mpucBsueHO po3poOui auszainy. IlIBuakomis Ta
HaAIMHICTh € JyK€ BaXJIMBUMM IyHKTamH. [{uM moOBHMHHI 3aliMaTuCs KOMaHJa
OEKeH/], HE MEHII BAKJIMBUM € TAKOXK, YUTAOENBbHICTh KOy. ToMy moTpiOHI (axiBiil,
a came (senior). ['0JIOBHUM HEOJIIKOM € BEJIMKa KOHKYPEHTHICTh HA PUHKY.

[IpocyBannsiM nmomatky Oyne 3aiMaThCh KOMaHja 13 mpomoytepiB. [licis
3aKIHYEHHS MPOEKTY OyIyTh CTBOPEHI PEKIaMHU Ha PI3HUX cailTax, Mmi3Hile Oyae
CTBOPEHMI BJIACHUM CaWT mJisi mepersimy iH@opmallii mpo 3aCTOCYHOK Ta HOTo

CKadYyBaHHA.

4.1.3 O6rpyHTyBaHHS HEOOX1THUX (DIHAHCOBHUX BKJIAJICHD

Uepes BiliHy B kpaiHi 0araTo CremiagicTiB MPaIioTh AUCTaHIITHO. Tomy
opeHzia oicy He BiJIrpae HisIKOT poi.

Pexxum poboTu — moOBHA ab0 He MOBHA 3alHATICTH. Ilepmni rpom, sKi
NOCTYIUIATh Ha PaXyHOK, MOTPIOHO Oy/ie BUTPATUTH Ha OIJIaTy (paxiBLiB Ta MOIIYK

KaJIpiB.



4.1.4 HopMaTuBHO — MpaBOBI HIOAHCU

FOpunnunuii cratryc — ®OII (pizuunuit mignpreMenb TpeTboi TPYIH).
[TepeBaru ®OII:

— HH3BKE JCPKMUTO;

— po3Mip mTpadis;

— CHpOIIEHA JTIKBiIaITis;

— poboTa 1o cxeMi €AMHOTO MOJATKY.
Henonixku ®OI1:

— MOXJIMBUW apeluT MarHa,

— 0OMeKEHHS 10 BUAaM JIsSJIBHOCTI;

— mimiti goxojis GOII.

BpaxoBytouu Bci Hegodiku 1 nepeBaru BeAaeHHs DOl onucani Buiie, Xoy 1
pUBaTHA MANPUEMHHIIBKA (Dopma BelleHHs O13HECY € MPEeKpacHUM BHOOPOM IS
OuTbIIOCTI (I3MYHUX OCIO, $KI 3AIMCHIOIOTh, HANPUKIA[, HE PU3HKOBaHY
N1AIPUEMHUIBKY AlSUTBHICTD (Hanpukian, y cgepi I'T TexHooriit), usg cTpykTypa €
XOpOIIMM BHUOOPOM JJIsi KOMITaHIM 1 CTapTaliB, sIKl TJIAHYIOTh POCTH YU MAalOTh

BHCOKI1 O13HEC— PU3HKH 1 TOTEHIIIiTH1 3000B’A3aHHS.

4.1.5 Cknaganus (piHaHCOBOTO OIOJIKETY

Jlnst  3abe3nedenHs (iHaHCYBaHHS TMPoekTy po3mipom 1500000 rpH
nepea0ayaeThCsl MOXKIIMBICTD 3aTyYEHHS IHBECTOPIB 200 KPEIUTHUX KOIITIB.

Butpatn nHa mpoekt ormiHoeTbes po3mipom 1000000 tpH, a mnepuruit
npuOyTOK OUIKYETHCS Yepes Pik.

Ocoba, sxa 3aliMaeThCsi MPOEKTOM, € (PI3UYHOI 0CO00I0— MIANPHUEMIIEM
TPETHOI TPYIU OMOIATKYBAHHS.

[TogaTok Ha MpuOyTOK cTaHOBUTH 3% ab0 5%, 3a1eKHO BiJl CyMU JOXOMY, 1

ctaHOBUTH 1054,66 TpH HA MICSIIb.



TepMin cmiaTé mMoAaTKiB cTaHOBUTH 10 KameHAapHUX MAHIB 3TITHO 3

nonoxeHaamu 11.295.3 KITV.

4.1.6 OuiHKa MOKIIMBUX PU3UKIB IPOEKTY

MOo>XIIMBICTh MPOBAJy MPOEKTY Uepe3 CUIIbHY KOHKYpEHIIito icHye. Ha Moto
JTYMKY, OJHUM 13 CIIOCO01B 3MEHIIICHHS IIbOTO PU3UKY MOKHA BUTPATUTH J0IaTKOBI
KOIITH Ha peKJIaMy MPOIYKTy. SIKIIO BUHUKHYTH 30UTKH, X MOKHA MOKPUTHU

NUISIXOM MiABUIIEHHS I[IHU HA BHYTPIIIHIO J00aBKY MPOIYKTY.



BHUCHOBKHA

[lin yac HamMcaHHS AUIUIOMHOI pPOOOTH BHBYEHI Cy4acHI TEXHOJIOTIi
KOHBepTalii Bi/ieo, Kl 3HAYHO CIPOIIYIOTh poOOdl MPOIeCH Ta MiABHUILYIOTH iX
e()eKTHUBHICTb.

Y BHCHOBKY MOXHa 3pOOUTH BUCHOBOK, III0 JOIIIBHIIIE Mi10paTh MEeBHUM
THUT BUJCOKOHBEPTEPA BIAMOBITHO /IO MIOCTABJICHUX 3aBJaHb.

Jns HamycaHHS JMIUIOMHOI poOOTH OyJI0 BHUKOPHCTaHO OIepaliiHy
cucteMy Mac OS, iHTerpoBaHy MoOBY mnporpamyBaHHs Swift Ta cepenoBuiie
po3pobku Xcode.

By.]'IO CTBOPCHO KJIiGHTCBKy YaCTUHY JOOAaTKYy.
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CruBen Kouun, IIporpamyBanns Ha Swift, [opur. MoBa AHrmiiichKa]
BuAaBHUITBO 2004 p. Bammnarron — 201 ct., cr. 90-91. Jlata nepernsay
17.04.2023 p.

Ckort Knacrep, Mapk Janpumin, Swift 2.0 1 mporpamyBanus gt MAC OS
[mepexiaz 3 anri.] — BugaBHUITBO Y New York 2010 p. — 291cr., ct. 182-183.
Harta nepernsny 17.04.2023 p.

Garry Bennet, Brod Less, Swift for Absolute Beginners [mepekiian 3 aHri.],
BuaaBHULTBO USA, 2014 p. — 303 cT., ¢. 23-27. [Jata neperysiay 22.04.2023 p.
. Jonathon Manning, Tim Nugent, Learning Cocoa with Swift and Objective-C
[opur. MoBa anrmiiiceka], BumaBHunTBo USA, 2005 p. — 321 ct., c1. 116. [lata
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. Amit Chaudhary, Swift Create Sheet [mepeB. 3 iHAiIlChK. | — BuAaBHULITBO India
2001 p. — 271 cr., ct. 133— 135. Jlata neperasany 11.04.2023 poky.

Beta Testing Made Simple with TestFlight [deweloper.apple.com] // External
testers and groups. Pexxum JOCTYIY: WWW,
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rogrammingWithObjective

. Wagar Malik, Mark Dalrymple, Learn Swift on the Mac [nepexi. 3 aHr.]—
BuaaBHUITBO USA 2007 p. — 311 ct., ct. 67— 69 [dara nepernsany 14.04.2023
p.

Platform Support [swift.org] // Deployment and Development. Pexxum noctymy
www, https://www.swift.org/platform— support/

. AVVideoCodecType [developer.apple.com] // TypeALias. Pexum moctymy
www, https://developer.apple.com/documentation/avfoundation/avvideocode
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11. Swift — Initialize model object with init [stack overflow] // (from decoder: ).
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JIOJIATOK A

ExportConfiguration.swift

1

/I ExportConfiguration.swift

Il AVIConverter

1

/I Copyright © 2023 oleksandrazhyrova. All rights reserved.
Il

import AVFoundation

public class ExportConfiguration {
public var outputURL = URL.temporaryExportURL()
public var fileType: AVFileType = .mp4
public var shouldOptimizeForNetworkUse = false

public var metadata: [AVMetadataltem] = []

public class VideoConfiguration {
// Video settings see AVVideoSettings.h
public var videoInputSetting: [String: Any]?
public var videoOutputSetting: [String: Any]?

public var videoComposition: AVVideoComposition?

public class AudioConfiguration {
// Audio settings see AVAudioSettings.h
public var audioInputSetting: [String: Any]?
public var audioOutputSetting: [String: Any]?
public var audioMix: AVAudioMix-?

public var audioTimePitchAlgorithm:

AVAudioTimePitchAlgorithm?

}



Il MARK: — Helper

fileprivate extension URL {

static func temporaryExportURL() - > URL {

let documentDirectory

FileManager.default.urls (for: .documentDirectory, in:
.userDomainMask) .last!

let filename =
ProcessInfo.processInfo.globallyUniqueString + ".mp4"

return documentDirectory.appendingPathComponent (filename)

}

ExportSession.swift
//
// ExportSession.swift

// ExportSession

//
// Copyright © 2023 oleksandrazhyrova. All rights reserved.

//

import AVFoundation

public class VIExportSession {

public private(set) var asset: AVAsset

public var exportConfiguration = ExportConfiguration ()

public var videoConfiguration = VideoConfiguration ()

public var audioConfiguration = AudioConfiguration ()

fileprivate var reader: AVAssetReader!

fileprivate var videoOutput:
AVAssetReaderVideoCompositionOutput?

fileprivate var audioOutput: AVAssetReaderAudioMixOutput?

fileprivate var writer: AVAssetWriter!



fileprivate var videoInput: AVAssetWriterInput?
fileprivate var audiolInput: AVAssetWriterInput?
fileprivate var inputQueue = DispatchQueue (label:

"VideoEncoderQueue")

/I MARK: — Exporting properties
public var progress: Float = 0 {
didSet {

progressHandler? (progress)

}

public var videoProgress: Float = 0 {
didSet {
if audioInput != nil {
progress = 0.95 * videoProgress + 0.05 * audioProgress
}
else

progress = videoProgress

}

public var audioProgress: Float = 0 {
didset {
if videoInput != nil {
progress = 0.95 * videoProgress + 0.05 * audioProgress
}
else
{
progress = audioProgress
}
}
}
public var progressHandler: ((Float) - > Void)?

public var completionHandler: ((Error?) - > Void)?



fileprivate var videoCompleted = false

fileprivate var audioCompleted = false
public init (asset: AVAsset) {
self.asset = asset
}
/I MARK: — Main
public func cancelExport () {
if let writer = writer, let reader = reader {

inputQueue.async {
writer.cancelWriting ()

reader.cancelReading ()

}
public func export () {
cancelExport ()
reset ()
do {
reader = try AVAssetReader (asset: asset)
writer = try AVAssetWriter (url:
exportConfiguration.outputURL, fileType:
exportConfiguration.fileType)
writer.shouldOptimizeForNetworkUse=
exportConfiguration.shouldOptimizeForNetworkUse

writer.metadata = exportConfiguration.metadata

// Video output

let videoTracks = asset.tracks (withMediaType: .video)

if videoTracks.count > 0 {

if videoConfiguration.videoOutputSetting == nil



{

videoConfiguration.videoOutputSetting=

buildDefaultVideoOutputSetting (videoTrack: videoTracks.first!)
}

let videoOutput=
AVAssetReaderVideoCompositionOutput (videoTracks: videoTracks,
videoSettings: videoConfiguration.videoInputSetting)
videoOutput.alwaysCopiesSampleData = false
videoOutput.videoComposition =
videoConfiguration.videoComposition

if videoOutput.videoComposition == nil

videoOutput.videoComposition =
buildDefaultVideoComposition (with: asset)
}

guard reader.canAdd (videoOutput)
else {
throw NSError (domain: "com.exportsession", code: 0,
userInfo: [NSLocalizedDescriptionKey: NSLocalizedString("Can'’t
add video output", comment: "")])

}
reader.add (videoOutput)
self.videoOutput = videoOutput

// Video input

let videoInput = AVAssetWriterInput (mediaType: .video,
outputSettings: videoConfiguration.videoOutputSetting)
videoInput.expectsMediaDatalInRealTime = false

guard writer.canAdd(videoInput)

else

throw

NSError (domain: "com.exportsession",



code: O,
userInfo: [NSLocalizedDescriptionKey:
NSLocalizedString("Can’t add video input", comment: "")1)
}
writer.add (videoInput)

self.videoInput = videoInput

}
// Audio output

let audioTracks = asset.tracks(withMediaType: .audio)
if audioTracks.count > 0 {
if audioConfiguration.audioOutputSetting == nil
{
audioConfiguration.audioOutputSetting =
buildDefaultAudioOutputSetting ()
}
let audioOutput = AVAssetReaderAudioMixOutput (audioTracks:

audioTracks, audioSettings:
audioConfiguration.audioInputSetting)
audioOutput.alwaysCopiesSampleData = false

audioOutput.audioMix = audioConfiguration.audioMix

if let audioTimePitchAlgorithm =
audioConfiguration.audioTimePitchAlgorithm

{
audioOutput.audioTimePitchAlgorithm = audioTimePitchAlgorithm

}
if reader.canAdd (audioOutput)

reader.add (audioOutput)
self.audioOutput = audioOutput

}

if self.audioOutput != nil



// Audio input

let audiolInput = AVAssetWriterInput (mediaType: .audio,
outputSettings: audioConfiguration.audioOutputSetting)
audioInput.expectsMediaDatalnRealTime = false

if writer.canAdd (audioInput)

writer.add (audioInput)

self.audioInput = audioInput

writer.startWriting()
reader.startReading ()

writer.startSession (atSourceTime: kCMTimeZero)

encodeVideoData ()
encodeAudioData ()

}

catch

self.completionHandler? (error)
}
}
fileprivate func encodeVideoData () {
if let videoInput = videoInput {
videoInput.requestMediaDataWhenReady (on: inputQueue,
using: { [weak self] in
guard let strongSelf = self else { return }
guard let videoOutput = strongSelf.videoOutput,
let videoInput = strongSelf.videoInput
else
{ return }
strongSelf.encodeReadySamplesFrom (output: videoOutput,

videoInput, completion: {

to:



strongSelf.videoCompleted = true
strongSelf.tryFinish ()
1)
1)

else

videoCompleted = true
tryFinish ()
}
}
fileprivate func encodeAudioData() {
if let audioInput = audioInput {
audioInput.requestMediaDataWhenReady (on: inputQueue,
using: { [weak self] in
guard let strongSelf = self
else
{ return }
guard let audioOutput = strongSelf.audioOutput, let
audioInput = strongSelf.audioInput
else
{ return }
strongSelf.encodeReadySamplesFrom (output: audioOutput, to:
audioInput, completion: {
strongSelf.audioCompleted = true
strongSelf.tryFinish ()
})
})

else

audioCompleted = true
tryFinish ()
}



private var lastVideoSamplePresentationTime = kCMTimeZero

private var lastAudioSamplePresentationTime = kCMTimeZero

fileprivate func encodeReadySamplesFrom (output:
AVAssetReaderOutput, to input: AVAssetWriterInput,
completion: @escaping () - > Void)
{
while input.isReadyForMoreMediaData {
let complete = autoreleasepool (invoking: { [weak self] () - >
Bool in
guard let strongSelf = self
else
{ return true }
if let sampleBuffer = output.copyNextSampleBuffer ()
{

guard strongSelf.reader.status == .reading &&
strongSelf.writer.status == .writing
else {

return true

}

guard input.append (sampleBuffer)
else {
return true
}
if let videoOutput = strongSelf.videoOutput, videoOutput ==
output
{
lastVideoSamplePresentationTime =
CMSampleBufferGetPresentationTimeStamp (sampleBuffer)
if strongSelf.asset.duration.seconds > 0 {
strongSelf.videoProgress =
Float (lastVideoSamplePresentationTime.seconds /
strongSelf.asset.duration.seconds)

}

else



strongSelf.videoProgress = 1

}

else
{
if let audioOutput = strongSelf.audioOutput, audioOutput
== output {
lastAudioSamplePresentationTime =
CMSampleBufferGetPresentationTimeStamp (sampleBuffer)
if strongSelf.asset.duration.seconds > 0 {
strongSelf.audioProgress =
Float (lastAudioSamplePresentationTime.seconds /
strongSelf.asset.duration.seconds)

}

else

strongSelf.audioProgress = 1
}
}

} else

input.markAsFinished ()
return true
}
return false
})
if complete {
completion ()

break

fileprivate func tryFinish () {
objc sync enter (self)

defer { objc sync exit(self) }



if audioCompleted && videoCompleted ({

if reader.status == .cancelled ||
writer.status == .cancelled {
finish ()
}
else
if writer.status == .failed {
finish ()
}
else
if reader.status == .failed {

writer.cancelWriting()
finish ()

} else

writer.finishWriting { [weak self] in
guard let strongSelf = self else { return }
strongSelf.finish ()
}

fileprivate func finish{() {
if writer.status == .failed || reader.status == .failed {
try? FileManager.default.removeltem(at:
exportConfiguration.outputURL)
}
let error = writer.error ?? reader.error
completionHandler? (error)
reset ()
}
fileprivate func reset () {

videoCompleted = false

false

0

videoCompleted

videoProgress



audioProgress = 0
progress =0
reader = nil
videoOutput = nil
audioInput = nil
writer = nil
videoInput = nil
audioInput = nil

}
}
extension VIExportSession {
fileprivate func buildDefaultVideoComposition (with asset:
AVAsset) - > AVVideoComposition {
let videoComposition = AVMutableVideoComposition ()
if let videoTrack = asset.tracks (withMediaType:
.video) .first {
let trackFrameRate = videoTrack.nominalFrameRate
videoComposition.frameDuration = CMTime (value: 1, timescale:

CMTimeScale (trackFrameRate))

var naturalSize = videoTrack.naturalSize
var transform = videoTrack.preferredTransform
let angle = atan2(transform.b, transform.a)
let videoAngleInDegree = angle * 180 / CGFloat.pi
if videoAngleInDegree == 90 || videoAngleInDegree == — 90

let width = naturalSize.width
naturalSize.width = naturalSize.height
naturalSize.height = width
}
videoComposition.renderSize = naturalSize
var targetSize = naturalSize
if let width =
videoConfiguration.videoOutputSetting? [AVVideoWidthKey] as?
NSNumber {



targetSize.width = CGFloat (width.floatValue)

if let height =
videoConfiguration.videoOutputSetting? [AVVideoHeightKey] as?
NSNumber {
targetSize.height = CGFloat (height.floatValue)
}
// Center
if naturalSize.width > 0 && naturalSize.height > 0 {
let xratio = targetSize.width / naturalSize.width
let yratio = targetSize.height / naturalSize.height
let ratio = min(xratio, yratio)
let postWidth = naturalSize.width * ratio
let postHeight = naturalSize.height * ratio
let transx = (targetSize.width - postWidth) * 0.5
let transy = (targetSize.height - postHeight) * 0.5
var matrix = CGAffineTransform(translationX:
transx/xratio, y: transy / yratio)
matrix = matrix.scaledBy(x: ratio / xratio, y: ratio /
yratio)
transform = transform.concatenating(matrix)
}
let passThroughInstruction =
AVMutableVideoCompositionInstruction ()
passThroughInstruction.timeRange =
CMTimeRangeMake (kCMTimeZero, asset.duration)
let passThroughlayer =
AVMutableVideoCompositionLayerInstruction (assetTrack:
videoTrack)
passThroughLayer.setTransform(transform, at: kCMTimeZero)
passThroughInstruction.layerInstructions
[passThroughlLayer]
videoComposition.instructions = [passThroughInstruction]
}

return videoComposition



fileprivate func buildDefaultVideoOutputSetting(videoTrack:
AVAssetTrack) — > [String: Any] {
let trackDimensions = { () - > CGSize in

videoTrack.naturalSize

var trackDimensions
let videoAnglelInDegree =
atan2 (videoTrack.preferredTransform.b,
videoTrack.preferredTransform.a) * 180.0 / CGFloat (Double.pi)
if abs(videoAngleInDegree) == 90 {
let width = trackDimensions.width
trackDimensions.width = trackDimensions.height
trackDimensions.height = width

}

return trackDimensions

var videoSettings: [String : Any] = [

AVVideoWidthKey: trackDimensions.width,

AVVideoHeightKey: trackDimensions.height, ]
if #available (i0S 11.0, *) {

videoSettings[AVVideoCodecKey] = AVVideoCodecType.h264}

else

{
videoSettings[AVVideoCodecKey] = AVVideoCodecH264
}

return videoSettings

}

fileprivate func buildDefaultAudioOutputSetting() - > [String:
Any] {

var stereo ChannellLayoutVideo = AudioChannelLayout ()

memset (&stereo ChannellayoutVideo, 0,
MemoryLayout<AudioChannellayout>.size)

stereo ChannellLayoutVideo.mChannelLayoutTag =
kAudioChannelLayoutTag Stereo

let channellLayoutAsData = Data (bytes:
&stereo ChannellayoutVideo, count:

MemoryLayout<AudioChannelLayout>.size)



let compressionAudioSettings: [String: Any] = [

AVFormatIDKey: kAudioFormatMPEG4AAC,

AVEncoderVideoBitRateKey: 128000,

AVSampleVideoRateKey: 44100,

AVChannellayoutKey:

channellLayoutAsData,

AVNumberOfChannelsKey: 2]

return compressionAudioSettings

b}

//
//
//
//
//
//

reserved.

//

ViewController.swift

ViewController.swift

ExportSession

Created by oleksandrazhyrova on 30/04/2023.

Copyright © 2023 oleksandrazhyrova. All rights

import UIKit

import AVFoundation

import Photos

import MobileCoreServices

class ViewController:

@IBOutlet
@IBOutlet
@IBOutlet
@IBOutlet

@IBOutlet
@IBOutlet

weak
weak
weak

weak

weak

weak

var

var

var

var

var

var

UIViewController {

_progressView: UIProgressView!
_statusLabel: UILabel!
_exportButton: UIButton!

_cancelButton: UIButton!

coverImageView: UIImageView!

fileInfolabel: UILabel!



private var exportSession: VIExportSession!

fileprivate var pickedAsset: AVAsset?

override func viewDidLoad () (doi.org) {
super.viewDidLoad ()

}

override func viewDidAppear ( animated: Bool) {
super.viewDidAppear (animated)
PHPhotoLibrary.requestAuthorization { status in
print (status)

}

@IBAction func addAction( sender: Any) {

let imagePicker = UIImagePickerController ()

imagePicker.allowsEditing = true

imagePicker.sourceType = .photolLibrary
imagePicker.mediaTypes = [kUTTypeMovie as String]
imagePicker.delegate = self

present (imagePicker, animated: true, completion: nil)

}

@IBAction func exportAction(_ sender: UIButton) {
guard let asset = pickedAsset
else {
return
}

exportSession = VIExportSession.init (asset: asset)

if let track = asset.tracks(withMediaType: .video) .first

configureExportConfiguration (videoTrack: track)

}
exportButton.isEnabled = false


http://doi.org/10.1007/978-1-4842-1820-4

exportSession.progressHandler = { [weak self] (progress)

guard let strongSelf = self
else
{ return }

DispatchQueue.main.async {

strongSelf.progressView.progress = progress

strongSelf.statusLabel.text = "Exporting \ (Int (progress * 100))%"

}
}

exportSession.completionHandler = { [weak self] (error) in

guard let strongSelf = self
else
{ return }

DispatchQueue.main.async {

if let error = error {
strongSelf.statuslLabel.text = error.localizedDescription
}
else
{
strongSelf.statusLabel.text = "Finished"

strongSelf.saveFileToPhotos (fileURL:
strongSelf.exportSession.exportConfiguration.outputURL
)
}
strongSelf.exportButton.isEnabled = true
}

exportSession.export ()
cancelButton.isHidden = false;

}

@IBAction func cancelAction( sender: UIButton) {

exportSession.cancelExport ()

cancelButton.isHidden = true;



private func saveFileToPhotos (fileURL: URL) {
PHPhotoLibrary.shared () .performChanges ({
PHAssetChangeRequest.creationRequestForAssetFromVideo (atFil
eURL: fileURL)
})

{ [weak self] (saved, error) in

DispatchQueue.main.async {
guard let self = self else { return }
if saved

{

ResultViewController.init (avAssetl: self.pickedAsset,
avAsset?2: AVAsset (url:

self.exportSession.exportConfiguration.outputURL))

let storyboard = UIStoryboard(name: "Main", bundle: nil)

if let vc = storyboard.instantiateViewController (withIdentifier:
"ResultViewController") as? ResultViewController
{
vc.avAssetl = self.pickedAsset
vc.avAsset2 = AVAsset (url:

self.exportSession.exportConfiguration.outputURL)

self.navigationController?.show(vc, sender: nil)

}

else

{
let errorMessage = error?.localizedDescription 2?2 ""

let alertController = UIAlertController(title: " Video
can’t save to Photos.app, error: \ (errorMessage)",
message: nil, preferredStyle: .alert)

let defaultAction = UIAlertAction(title: "OK", style:
.default, andler: nil)

alertController.addAction (defaultAction)

self.present (alertController,

animated: true,



completion: nil)

/I MARK: — Helper

func configureExportConfiguration(videoTrack: AVAssetTrack) {
exportSession.videoConfiguration.videoOutputSetting =
{
let frameRate video = 30;
let bitrate video = min (200000,
videoTrack.estimatedDataRate)
let trackDimensions video = videoTrack.naturalSize
let compressionSettings: [String: Any] = |
AVVideoAverageBitRateKey: bitrate,
AvVideoMaxKeyFrameIntervalKey: 30,
AVVideoProfilelLevelKey:
AVVideoProfilelLevelH264HighAutoLevel]
var videoSettings: [String : Any] = |
AVVideoWidthKey: trackDimensions.width,
AVVideoHeightKey: trackDimensions.height,
AVVideoCompressionPropertiesKey: compressionSettings]

if #available (i0S 11.0, (github.com) *) {

videoSettings[AVVideoCodecKey] = AVVideoCodecType.h264
}
else
{
videoSettings[AVVideoCodecKey] = AVVideoCodecH264

}

return videoSettings

O
exportSession.audioConfiguration.audioOutputSetting = {

var stereoChannellayout = AudioChannellLayout ()


https://github.com/VideoFlint/VIExportSession

memset (&stereoChannellLayout, O,
MemoryLayout<AudioChannelLayout>.size)
stereoChannellLayout.mChannellLayoutTag =

kAudioChannelLayoutTag Stereo

let channellayoutAsData = Data (bytes: &stereoChannellayout,
count: MemorylLayout<AudioChannellLayout>.size)
let compressionAudioSettings: [String: Any] = |
AVFormatIDKey: kAudioFormatMPEG4AAC,
AVEncoderBitRateKey: 128000,
AVSampleRateKey: 44100,
AVChannellayoutKey: channellayoutAsData,
AVNumberOfChannelsKey: (github.com) 2]

return compressionAudioSettings

fileprivate func updatePickedAsset ( asset: AVAsset) {
pickedAsset = asset

let imageGenerator = AVAssetImageGenerator (asset: asset)
imageGenerator.appliesPreferredTrackTransform = true

let width = UIScreen.main.bounds.width

imageGenerator.maximumSize = CGSize(width: width, height: width)

imageGenerator.generateCGImagesAsynchronously (forTimes:
[NSValue (time: kCMTimeZero) ])
{
[weak self] (time,
image,
actualTime,
result,
error)
in guard let strongSelf = self

else


https://github.com/VideoFlint/VIExportSession

return

if let image = image
{
DispatchQueue.main.async
{
strongSelf.coverImageView.backgroundColor = UIColor.clear
strongSelf.coverImageView.image = UIImage (cglmage: image)

}

else

print ("load thumb image failed")

DispatchQueue.main.async

strongSelf.coverImageView.backgroundColor =
UIColor.red.withAlphaComponent (0.7)
strongSelf.coverImageView.image = nil

}

}
var infoText = "duration: \(String(format: "%.2f",
asset.duration.seconds))"
let size = asset.tracks(withMediaType: .video).first!.naturalSize

infoText.append ("\nresolution: \ (size)")

let framerate = asset.tracks (withMediaType:
.video) .first! .nominalFrameRate
infoText.append ("\nframerate: \ (String(format: "%.2f",
framerate))")
let bitrate = asset.tracks (withMediaType:
.video) .first! .estimatedDataRate
infoText.append ("\nbitrate: \ (String(format: "%.2f",
bitrate / 1000))kb")
let transform = asset.tracks (withMediaType:

.video) .first!.preferredTransform



let angleDegress = atan2 (transform.b, transform.a) * 180 /
CGFloat.pi

infoText.append ("\nangle degress: \ (String(format: "%.0f",
angleDegress))")

fileInfolabel.text = infoText

}

}

extension ViewController: UIImagePickerControllerDelegate,

UINavigationControllerDelegate

func imagePickerControllerDidCancel ( picker:
UITImagePickerController)
{
picker.dismiss (animated: true,
completion: nil)

}

func imagePickerController( picker:
UIImagePickerController,
didFinishPickingMediaWithInfo info: [String
(mastermoviles.gitbooks.io) : Any])
{
picker.dismiss (animated: true,
completion: nil)
if let videoURL = info[UIImagePickerControllerReferenceURL] as?
URL
{
let asset = AVURLAsset (url: videoURL)
updatePickedAsset (asset)
}
}}

HomeViewController.swift

//


https://mastermoviles.gitbooks.io/graficos-y-multimedia/content/captura-ios.html
https://mastermoviles.gitbooks.io/graficos-y-multimedia/content/captura-ios.html

// HomeViewController.swift

// ExportSession

//

// Created by oleksandrazhyrova on 10.04.2023.
//

import Foundation
import UIKit
import AVKit

class HomeViewController: UIViewController

{

var avPlayer: AVPlayer?
var avPlayerItem: AVPlayerItem?

let avPlayerController = AVPlayerViewController ()

override func viewDidLoad ()

{

super.viewDidLoad ()

// create views
_CcreatePlayer ()
let tap = UlTapGestureRecognizer (target: self, action:
#selector (self.handleTap( :)))

avPlayerController.view.addGestureRecognizer (tap)

}

override func viewDidAppear ( animated: Bool) {
super.viewDidAppear (animated)
avPlayerController.player?.play ()

}

override func viewDidLayoutSubviews ()

{



super.viewDidLayoutSubviews ()
// set frames
avPlayerController.view.frame = playerViewFrame ()
avPlayerController.view.center = CGPoint (x: view.frame.width/2,
y: view.frame.height/2 + 250)
}
private func createPlayer ()
{
let filepath: String? = Bundle.main.path (forResource:
"videoplayback", ofType: "mp4d")
let fileURL = URL.init(fileURLWithPath: filepath!)
avPlayerItem = AVPlayerItem(url: fileURL)
avPlayer = AVPlayer (playerItem: avPlayerItem)
avPlayerController.player = avPlayer

avPlayerController.view.frame = playerViewFrame ()

// Turn on video controlls

avPlayerController.showsPlaybackControls = false

self.view.addSubview (avPlayerController.view)
self.addChildViewController (avPlayerController)
}

@objc func handleTap( sender: UlTapGestureRecognizer? = nil) {
if let rate = avPlayerController.player?.rate,
rate ==

{
performSegue (withIdentifier: "HomeToConverterSequeldentifier",

sender: nil)

H}

private func playerViewFrame() - > CGRect {return CGRect (x: O,
y: O,
width: 200,

height: 200)



//
//
//
//
//
//

ResultViewController.swift

ResultViewController.swift

ExportSession

Created by Oleksandra Zhyrova on 11.04.2023.

import Foundation

import UIKit

import AVFoundation

class ResultViewController

@IBOutlet var labell:
@IBOutlet var label2:

@IBOutlet var imageView:

@IBAction func backHomeButton (

var avAssetl

var avAsset?2

UIViewController {

UILabel!

UILabel!

AVAsset?
AVAsset?

required init? (coder: NSCoder)
super.init (coder: coder)
}
override func viewDidLoad () {
super.viewDidLoad ()
assert (avAssetl != nil)
assert (avAsset?2 != nil)

{

UIImageView!

sender:

Any)

{



if let assetl = self.avAssetl
{
let text = assetDescription(asset: assetl)
labell?.text = text
}
if let asset?2 = self.avAsset?
{

label2?.text = assetDescription(asset: asset2)

}
private func assetDescription(asset : AVAsset) — > String
{
var infoText = ""
if let videoTrack = asset.tracks (withMediaType:

.video) .first

infoText.append ("\n Video info:")
infoText.append ("duration: \ (String(format: "%.2f",

asset.duration.seconds))")

let size = videoTrack.naturalSize

infoText.append ("\n resolution: \(size)")

let framerate = videoTrack.nominalFrameRate
infoText.append ("\n framerate: \ (String(format: "%.2f",
framerate))")
let minFrameDuration = videoTrack.minFrameDuration.seconds

infoText.append ("\n minFrameDuration:

\ (String (format: "%.2f", minFrameDuration))")

let bitrate = videoTrack.estimatedDataRate
infoText.append ("\n bitrate: \ (String(format: "%.2f",
bitrate /
1024/1024/8) )Mb")



let formatDescriptions =
videoTrack.formatDescriptions.first as'!
CMFormatDescription

let subType =

CMFormatDescriptionGetMediaSubType (formatDescriptions)
let codecString = stringWith (forCC: Int (subType))

infoText.append ("\n codec: \ (codecString)")

let naturalTimeScale = videoTrack.naturalTimeScale
infoText.append ("\n natural time scale:
\ (String (format: "%.2f", naturalTimeScale))")

print (n n)

if let audioTrack = asset.tracks (withMediaType:

.audio) .first

{

infoText.append ("\n Audio info")

let bitrate = audioTrack.estimatedDataRate

infoText.append ("\nbitrate: \ (String(format:

"$.2f", bitrate / 1000))kb")

let naturalTimeScale = audioTrack.naturalTimeScale
infoText.append ("\n natural time scale:

\ (Int (naturalTimeScale))")

let preferredvVolume = audioTrack.preferredVolume
infoText.append ("\n preferred volume:
\ (preferredvolume)"
let formatDescriptions =
audioTrack.formatDescriptions.first as! CMFormatDescription
let subType =
CMFormatDescriptionGetMediaSubType (formatDescriptions)
let codecString = stringWith (forCC: Int (subType))

infoText.append ("\n codec: \ (codecString)")



let asbd =

CMAudioFormatDescriptionGetStreamBasicDescription (formatDescript

ions)
let sampleRate : Int = Int(asbd?.pointee.mSampleRate
2?2 0)
infoText.append ("\n sampleRate: \ (sampleRate)")
}
print (infoText)
return infoText
}
func stringWith (forCC : Int) - > String

{
var s: String = String(UnicodeScalar((forCC >> 24) & 255)!)

S s + String(UnicodeScalar ((forCC >> 16) & 255)!)

S s + String(UnicodeScalar ((forCC >> 8) & 255)!)
s = s + String(UnicodeScalar (forCC & 255)!)

return (s)



