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PEDEPAT

Ksamidikarmiitna poGora wmarictpa «AympioTekct: Po3pobka mnporpamu
TpaHckpuiii 3 peaaryBarasm»: 130 c., 41 puc., 2 Tabmn., 10 mxepen, 1 mogaTtok.

AYIIO, AJI'OPUTMU, MAKOC, OBPOBKA, PEJAI'YBAHHI,
PO3POBKA, TEXHOJIOI'H, TEKCT, TPAHCKPUIILIIS.

OO0’ €eKTOM JOCIIKEHHSI — € CTBOPEHHS CYYaCHOTO JOJATKy ISl TPAHCKPHUITIIii
Ta pO3IMI3HABaHHA ayJll0, 3 aKIEHTOM Ha PO3pOOKYy HACTIIBHOTO JOJNATKy st
onepalliinoi cucremMu macOS 117151 MOJETTICHHS IIUX MPOILIECIB.

Merta gocnipkeHHsT — OLIHUTH €(EKTUBHICTh 1 3pyUHICTh MPOTPAMH, a TaKOK
PO3pOOUTH PEKOMEH ALl 11010 MiJABUIIIEHHS TOYHOCTI PO3Mi3HABAHHS MOBJICHHS Ta
CIPOIIEHHS MTPOIIECY pellaryBaHHs TPAHCKPUOOBAHUX MaTepialiB.

MeTonuka AOCTIKEHHS BKITIOYA€E JICTAbHUN OTJISA]] CyYaCHUX aHAJIOT1B, TAKUX
sk Otter.ai, Notta, Speechnotes 1 AutoMemo. Kpim TOro, mpoekt mnepeadaudae
peaizaliro 3py4Horo noaatky s macOS, po3pobiieHoro 3a gomnomororo Objective-
C ta Swift, 110 MiCTUTh CTOPOHHI O10T10TEKH.

[eit miaxig rapaHTye, O NPOrpaMHUN MPOAYKT € 3pyYHUM JJIsl KOpUCTyBaya,
Mae€ MIMPOKI MOKIIMBOCTI HANAIITyBAaHHA Ta 3aTHUH 33JOBOJILHITH Cy4acHI MOTpeOu
KOpPUCTYBauiB, BIJIKPUBAIOYM HOBI MOXJIMBOCTI JJIi aBTOMAaTH3allli MPOIECIB

TPAHCKPUIMIIT Ta pO3Mi3HABAHHS 3BYKY.



SUMMARY

Master’s qualifying paper “AudioText: Transcription Software Development
with Editing”: 130 pages, 41 figures, 2 tables, 10 references, 1 supplement.

ALGORITHMS, AUDIO, DEVELOPMENT, EDITING, MACOS,
PROCESSING, TECHNOLOGIES, TEXT, TRANSCRIPT.

The object of the study is the creation of a modern application for audio
transcription and recognition, with a focus on developing a desktop application for the
macOS operating system to facilitate these processes.

The aim of the study is to assess the application’s efficiency and user-
friendliness, as well as to develop recommendations to improve speech recognition
accuracy and streamline the editing process for transcribed materials.

The method of research includes a detailed review of modern counterparts such
as Otter.ai, Notta, Speechnotes, and AutoMemo. Additionally, the project involves the
implementation of a convenient macOS application developed using Objective-C and
Swift, incorporating third-party libraries.

This approach ensures the software product is user-friendly, highly
customizable, and capable of meeting contemporary user needs while opening new

possibilities for automating audio transcription and recognition processes.
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BCTYII

Ha cporognimuii geHb poOOTa 3 KOMIT'IOTEpaMHU CTaja HEeB1JI €MHOIO
YaCTMHOIO HAIIOTO JKHUTTA, a o0poOka aymio ¢aiiniB HaOyBae Bce OLIBIION
aKTyaJIbHOCTI. Y MeEpexXi ICHye€ BeJIMKa KUIBKICTh CXOXXHX 3aCTOCYHKIB IS
TpaHCKpPUOYBaHHS ay/aio, aje He BCl BOHM 3a0€3MeuylOTh JOCTATHIO TOYHICTH
pO3Mi3HABaHHS Ta 3pY4HICTh pelaryBaHHs MaTepialiB.

B Ham yac nocuTh 4acTo BUHMKAIOTh CUTYallll, KOJIM HNOTPIOHO IIBHUIKO
NEPETBOPUTHU Bijie0o3anuc abo aya103aruc Ha TEKCT, ajle TPAaHCKPUOyBaHHS BPYUYHY
3aiimae Oararo yacy. [Iporpama nns MacOS, dka po3poOieHa B IbOMY MPOEKTI,
BUpILIYE L0 NpoOJieMy, MOEAHYIOUM TOYHICTh aBTOMATHMYHOTO PO3Mi3HABAHHS
MOBJIEHHS 13 3pyYHHUM 1HTEpEcoM JIJIsl pelaryBaHHs TEKCTY.

OCHOBHI eTanu CTBOPEHHS 10JIaTKy BKJIIOUA€ B ceO€ TaKi aCIEKTHU:

— TPOEKTYBAHHS Ta CTBOPEHHS apXITEKTYpH JOJATKy JUIsi 0OpOoOKH ayniio

(aiinis;

— 1HTErpariio aJIrOpUTMIB PO3Mi3HABAHHS MOBJICHHSI,;

— (yHKLIOHAJIbHE Ta MOJIyJIbHE TECTYBAHHS 3aCTOCYHKY.

[Ipu npoeKTyBaHHI LILOTO MPOEKTY OYJI0 BpaXOBaHO MOTPEON KOPUCTYBAUIB Y
TakuX (QyHKIISAX, IK:

— MOJXJIMBICTh IIBUJIKOTO pEJaryBaHHs TEKCTY MiCJsl TPAHCKPUOYBaHHS;

— TIATpUMKA Pi3HUX POpMaTIB ayio Ghaiis;

— THYyYKE HaJallTyBaHHS IMapaMeTpiB PO3Mi3HABAHHS MOBJICHHS.

3aBIsSKHM TPOCTOMY 1 3po3yMmiomy 1HTepdelcy moaaTok 3abesreuye
edeKkTHUBHY pOOOTY 3 ayaiodaitiamu 1 3aJJ0BOJBHSE Cy4acH1 MOTPeOn KOPUCTYBAUiB.
Bin crane He3aMiHHUM MOMIYHUKOM ISl KYPHATICTIB, JOCIIIHUKIB, CTYJEHTIB 1
BCIX, XTO PEryJisipHO MpALIOE 3 ayAio UM BiIeO 1 MOTpedye MIBUIKOTO i TOYHOTO
THCTPYMEHTY AJIsl TPAaHCKPUOYBaHHS.

3aCTOCYHOK He JIMIIIE CITPOIIY€ Mpoliec 00poOku iHdopMaliii, ajie i migBUIILye

IPOAYKTHBHICTb, 3MEHIIYIOUH Yac, HEOOX1THUN HA PyTHHHI 3aBJIaHHS.



PO3/ILJT 1 AHAJII3 IPEAMETHOI OBJIACTI

1.1 MocixxeHHsI aKTyaJbHOCTI po0JieMu

VY cy4acHOMy CBiTi, /e KOMYHIKAIlis CTa€ KIIFOYOBOIO MJII OCOOMCTOTO Ta
npodeCIfHOrO KUTTS, MPOTpaMH ISl TPAHCKPHIIIII ayaio B TEKCT HaOyBarOTh
0COOJIMBOTO 3HAYEHHS, 0COOJIMBO B YMOBAX BIAHHU.

TpanckpubyBaHHs — 1€ TpOLIEC TEPETBOPEHHS YCHOTO MOBIIEHHS a0o
3BYKOBUX 3aIHCIB y TEKCTOBUHM (POpMaT, SIKHI1 MOKE CTOCYBATHCS 3aIMCIB IHTEPB 10,
JeK1i, Hapaa abo Oyab-fKoro iHmoro marepiany. Po3poOka mporpamu, sxa
JI0O3BOJIIE JIETKO TEPETBOPIOBATH 3BYKOBI 3allMCHM Ha TEKCT 3 MOXKJIUBICTIO
penaryBaHHs, € BaXJIMBHUM KPOKOM Yy HaMpsIMKY TMOJIETIICHHS KOMYHIKAIll s
0araTb0X KOpUCTYBaYiB.

Lleli 1HHOBALIMHUI AOJATOK HE JIMIIE CIPOCTUTH MPOLEC MEPETBOPEHHS
MOBJICHHS B TEKCT, aJIe i HAJaCTh MOKJIUBICTh BHOCUTH KOPEKTUBU Ta YTOUHEHHS,
1o 3a0e3neyye BUCOKY SIKICTh Ta TOYHICTh KIHIIEBOTO PE3yJbTary. 3py4YHHI Ta
IHTYITUBHO 3pO3yMUIHiA 1HTEp(EiC J03BOIUTh KOPUCTYBauaM 3 OyJIb-SIKUM pIBHEM
TEXHIYHOI MIATOTOBKM IIBUIKO OCBOITHM MpPOTpaMy 1 BHUKOPUCTOBYBATH ii y
MOBCSAKICHHOMY KHUTTI.

Oco6MBO BapTO MIAKPECIUTH, IO e JO0JAaTOK MOXE CTaTh KUTTEBO
BOKJIMBUM IHCTPYMEHTOM [IJIsi BETEpaHIB BiMHH, SIKI MalOTh MOPAHEHHS 1 SK
HACIIOK TIPpoOsIeMH 31 ciiyxoM. barato 3 HUX MOXXyTh CTUKATHCS 3 TPYAHOILIAMU B
CIJIKYBaHH1 4epe3 BTpaTy CIAyXy BHACIIIOK MOpaHEHb a00 CTPECOBUX CUTYAIlIH ITi]T
4yac MPOXOHKEHHS cITy>k0u. Most mporpama JOTOMOXe II|M JIFOJISIM J0JIaTu 0ap’epu
y CHUIKYBaHHI, BIIHOBJIIOIOYM IXHIO MOXUIMBICTb OyTH aKTUBHUMH y4YaCHUKaMHU
CYCHIJIbHOTO KUTTS.

3aBagku (yHKIIOHAY peJaryBaHHsS KOPUCTYBaul 3MOXYTh aJanTyBaTH
TEKCT JI0 CBOiX MOTpeO, 1110 0COOJIMBO BAXKIUBO Il CTBOPEHHSI IOKYMEHTIB, 3asB
abo0 mpocTto ISl BeAeHHsS HoTaTok. lle chnpusTuMe MiABUIIEHHIO I1XHBOT

CaMOCTIHHOCTI Ta BIEBHEHOCTI Y CIIJIKYBaHHI.
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Takum yuHOM, pO3poOKa MporpamMu TpPaHCKpUOYBaHHA ayaio 3 HOro
NOJAJIBIIUM pEJlaryBaHHSIM CTaHE HE JIMIE TEXHOJOTIYHUM JOCATHEHHAM, a M
BOKJIMBUM COIliaJIbHUM TIPOEKTOM, TTOKITMKAHUM TTOJIETIITUTH JKUTTS TUX, XTO IIHOTO
HalOUIbIIIe TOTpeOye y CKIIaaH1 Yacu BiiHM. 114 iHiiaTHBa cripusaTrMe peadimiTarii
Ta COIllaJbHIM 1HTErpalii BeTepaHiB, HAJAYM iM HOBI MOJMJIHUBOCTI JIJIst
CHUIKYBaHHSA 1 BUPAKEHHS CBOIX JYMOK.

€ MiHIMyM 3 OpUYUHHU JUISI TOTO, YOMY BapTO BUKOPHUCTOBYBAaTH HOBUM
nonarok mig MacOS juist TpaHckpuOyBaHHS ayai0 B TEKCT.

[To-mepmie 11 BHCOKAa TOYHICTH pO3Mi3HABAHHS MOBJICHHA. JlomaTok
BUKOPUCTOBYE QJITOPUTMU PO3IMI3HABAHHS MOBIICHHS, 10 J03BOJISIE OTPUMYBATH
MaKCUMaJIbHO TOYHI TEKCTOBI TpaHckpurilii. Ile 3HmKye moTpedy B TpuUBaIOMY
penaryBaHHI, EKOHOMJISIYM Yacl 3yCUJUISI KOPUCTYBaviB.

[To-npyre 1e IHTYiTUBHMI 1HTepdeNc I IBHUJIKOTO peaaryBaHHsA. BiH
MPOCTUN Y BUKOPUCTAHHI 1 JI0JJATOK JI03BOJISIE JIETKO PeIaryBaTH OTPUMAHUMN TEKCT.
[le 0co0IMBO KOPUCHO IS )KYPHAJICTIB, IOCTIAHUKIB Ta CTYICHTIB, SIK1 IPAIIOIOTh
3 BEIMKHMH OOcCsAraMu ayaioJgaHuX 1 MOTPeOYIOTh IHCTPYMEHT, IO CIPOIIyE
00poOKy MaTepialiB.

[To-Tpere miaTpuMka pi3HUX ¢dopmartiB ayaiodaiaiB 1 HaJlalITyBaHHS
napameTpiB. JlogaTok MATpUMYE MIUPOKUN CHEKTp ayniodopmaTiB 1 JO3BOJISIE
KOpPUCTYBauyaM IIyKaTH MapaMmeTpu PO3Mi3HABAHHS IS JIOCATHEHHS HaWKpaImux
pe3yJbTaTIB Y KOHKPETHUX YMOBax. [{e poOuTh oro yHiBepCaIbHUM PIILICHHSIM IS
TPaHCKPUOYBaHHS SK 3BHYAMHUX PO3MOB, TaK 1 CIEHIATBHUX ayJ103alucCiB 3
YHIKQJIbLHUMH TTapaMeTpamu 3BYKY.

{1 mepeBaru poOJsATH NOAATOK HE3aMIHHUM MOMIYHUKOM JUJISi THX, KOMY

BaKJIMBA MIBUIKICTh, TOYHICTH Ta 3pYYHICTh pOoOOTH 3 ayaiodaiiamu.

1.2 AKTyaJIbHICTh 3aCTOCYHKY

[IpoGiiema mepeTBOpEeHHS ayJi0 B TEKCT € aKTyaJlbHOI g OaraThox

KOPHUCTYBa4diB Cy4aCHUX TEXHOJOTIH. 31 301IBIICHHSIM 00CSTY CHOKMBAHHS Melia-
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KOHTEHTY, 30KpeMa Ii]1 4ac BIHHM, CTA€ BAXKJIMBO HEOOX1IHICTh IIBUJIKO Ta TOYHO
NEePETBOPIOBATH 3BYKOBI 3aIIMCH Ha TEKCT.

TpanckpubyBaHHS 103BOJIsIE HE JUIIe 30epertu iHpopmailiro, aine it poOUTh
il OLIBII JOCTYIMHOO TS IS aHAUTi3y, pe/laryBaHHs Ta OOMiHY.

Icaye Ge3miu pimieHs A1 TpaHCKpUOyBaHHsI, ajie 0arato 3 HUX MaloTh CBOI
oOMeKeHHs. be3KomToBHI porpaMu 4acTo HAKJIAAar0Th OOMEXEHHS Ha KUTbKICTh
TpaHC(HOPMOBAHOIO KOHTEHTY a00 BHMAararoTh MIANUCKH Ha IUIATHUM TUTaH IS
JOCTYyMy 10 BCiX (GyHKIINA. ToMy BaXXKJIMBO MaTU Ha PUHKY YHIBEpCalIbHE PIIIICHHS,
sKe 0 33JJ0BOJIbHUIJIO MOTPEOH MIUPOKOI Ay IUTOPIT 0€3 AKUXOCh CYyTTEBUX 0OMEKEHbD.

Oco0MBO BOKIMBOIO € MOKJIMBICTH IIBUKOI a/lanTallii mporpam Jo notped
KOpHUCTYyBauiB. BrpoBamkeHHsT MeXaHi3MIB MAalIMHHOTO HAaBYaHHS Ta IITYYHOTO
IHTENEKTY MOKE CYTTEBO IIJIBUILIMTA TOYHICTh TPAHCKPUOYBAaHHS, a TaKOXK
3a0e3MeUYnTH aBTOMATHUYHE KOPUTYBAHHS MOMWIOK, IO YacTO BUHHUKAIOTH IPHU
py4YHOMY BBeJCHHI. | 11e M03BOJUTH 3HAYHO 3E€KOHOMHUTH Yac KOPHUCTYBadyiB 1
MIJIBUIIUTH 3arajbHy SKICTh KIHIIEBOTO MPOIYKTY.

Takum urHOM, po3poOKa MporpamMu TPAHCKPUOYBAHHS 3 pelaryBaHHSIM €
BOKJIMBUM KPOKOM Yy PO3BUTKY TE€XHOJIOTIH, 110 MIATPUMYIOTh KOMYHIKAIIIO BCIX
BEPCTB HACEJICHHSI.

I HaBiTh y TakKMX IOAATKIB € BEUKA ayIUTOPIs, 3T1THO 3 MPOBEICHUX MHOIO
nociipkeHs y AppStore.

V¥ 2024 potii s MOKY TOYHO CKa3aTH, IO LIEH T0JaTOK € aKTyaJIbHHUM.

1.3 AHaJjioriuHi 710JaTKH

Jlanuit po3Ail MPUCBSIYCHUM aHaN3y OCHOBHHMX aHAJIOTIB HA PUHKY, 1100
BU3HAYMTH IXHI KJIIFOUOBI MOXJIMBOCTI Ta OOMEXKEHHS, @ TAKOK BUJILJIUTH YHIKAIbHI
nepeBaru 3amporoHOBAaHOrO Aojatky miusd macOS. Ile no3BonuTh HE Juuie
3pO3yMITH TO3MI[I0 HOBOTO MPOAYKTY B KOHTEKCTI ICHYIOYMX PillleHb, a W
HIJKPECIUTH Ti 1HHOBALIHI PYHKIII1, K1 poOJATh HOr0o KOHKYPEHTOCTIPOMOKHUM

1 3pyYHUM JIJIs1 KOPUCTYBAYiB.
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JlekiibKa TOMYJISPHUX AOJATKIB JUIsl TPAHCKPUOYBaHHS ayaio B TEKCT, SIK1
npaiftoroTh mia MacOS, HaBeIeHO HUXKYE.

Otter.ai — e onuH 13 HAHOUTBI MOMYJIIPHUX JTOJATKIB JJII aBTOMATHYHOTO
TpaHCKpuOyBaHHS. BiH BHKOPHUCTOBYE TEXHOJIOTIi IITYYHOTO IHTENEKTY JUJIst
NEPETBOPEHHA ayi0 B TEKCT y pealbHOMY 4Yaci. JlolaToK MATPUMYE pearyBaHHs
Ta Ma€ MOXJIMBICTh CHHXPOHI3AIl] 3 KaJeHJapeM [JIsi aBTMOMATHUYHOTO 3aIUCY

3ycTpiveit (nuB. puc. 1.1).

......

nnnnnnn
Q< rren e s s e et crworing

Q) oren comeesain e o xtonrir

Shared with you

&

(5] Paste from clpboard

Pucynok 1.1 — 3acrocynok Otter.ai

Happy Scribe — me mporpama, sika Hajga€ MOCIYyTH TPAHCKPUOYBaHHS SK
aBTOMAaTHMYHO Tak 1 BpyuHy. KopucTyBaui MOXyTh 3aBaHTa)XXyBaTh ayaio Ta
OTPUMYBATH TOYHI TPAHCKPUIITH, @ TAKOXK PellaryBaTu ix y 3py4yHoMy iHTepdeici.
[Tompu mmupoxuii pyukiionan Happy Scribe, iioro Heomiku MOy Th OyTH MOTP10HI
B [HTEpHET-3’€1HAHHI 11 00pOOKHM TaHUX 1 3aJIe’KHOCTI Bif matdopmu. Came i
aCreKTH BpPAaxOBAaHO IPHU CTBOPEHHI HOBOi qonaTku Aisg macOS, 1Mo J03BOJISIE
30CepEeIUTUCS Ha aBTOHOMHOCTI Ta MaKCHMAaJlbHOI 3pY4YHOCTI JIJisi KOPUCTyBaua

(muB. puc. 1.2).
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9 happyscribe

‘v

?

Pucynok 1.2 — Jlogatok Happy Scribe

Express Scribe — me npodeciitHuii mueep s TPaHCKPUOYBAHHS, KUK
niaTpUMy€e pi3Hi  gopMatd aymio Ta Bigeo. Jlomatoxk 03BOJIIE  BpPY4YHY
TPaHCKpUOYBATH ay/110, MAIOYH 3py4Hi (DYHKIII1 yIPABIIHHS BIATBOPEHHSM, TAKUMU
AK TOBUIbHE BiATBOpeHHs. OcHOBHOW0O ocoOnuBicTio Express Scribe €
OpIEHTOBAHICTh Ha py4yHE TpPAHCKpUOyBaHHS, 110 3a0e3leuye KOHTPOJIb Haj
TEKCTOM, MPOTE BUMAarae OuIbllle Yacy Ta BUKOPHUCTaHHS BiJ KopucTyBada. Ha
KOPUCTb BIJ] HBOTO TPONOHYEThCA J0AATOK i macOS, sKuil crpuse
ABTOMAaTUYHOMY  PpO3IMI3HABAHHIO MOBJCHHS 3  MOXJIMBICTIO  IIBUIKOTO
penaryBaHHsl, 110 J03BOJISIE KOPUCTyBayaM 3HAYHO IIBUJIIE OTPUMYBATH TEKCT 1

IpHY 1[bOMY 30€perTH TOYHICTb 1 3pYUYHICTh KOpUTYBaHHS (IuB. puc. 1.3).

Al

st St et b 17 B W0 S

Pucynok 1.3 — 3actocynok Express Scribe
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1.4 Meta Ta 3agaui

OCHOBHOIO METOIO0 PO3POOKH MPOTrpaMu TPAHCKPHUIIIT 3 peJaryBaHHSIM — €
CTBOPEHHSI (YHKIIOHATBHOTO 1HCTPYMEHTY, SKMA JI03BOJUTH KOPHUCTyBadyam
IIBUIKO Ta TOYHO MEPETBOPIOBATH ayio B TEKCT. Jl0JaTOK Ma€e Ha MET1 MOKPAIIUTH
noctyn go indopmMarii, 3a0e3nmednTH 3pY4YHICTH pEIaryBaHHS Ta ajamnTalliio
OTPUMaHUX TEKCTIB 1] KOHKPETHI MOTpeOU KOPUCTYBAUiB.

3amaui 1IbOTO AOJATKY:

— aBTOMAaTUYHE TPAHCKPUOYBAHHS: PO3POOJICHHS alNTOpPUTMY, SIKHA
3a0ecreunTh TOYHE EPETBOPEHHS ay/1103aMHUCIB y TEKCT 3 MAKCUMAJILHOIO
IIBUJIKICTIO Ta €()eKTUBHICTIO;

— ¢yHKIIOHAT peJaryBaHHA. HaJaHHS KOPUCTyBayaM  MOXJIMBOCTI
penaryBaTH TPaHCKPUITH, BKIIOYAIOYM KOPEKII0 TMOMUJIOK, JOJAaBaHHS
KOMEHTAapIB Ta 3MIHU CTPYKTYpPH TEKCTY;

— 3pydHUil 1HTepdeic: po3podka KOPUCTYBAILHUILIBKOTO 1HTEpdEHCy, SKHit
JIO3BOJIUTH JIETKO OCBOITH JOJATOK HE3aJCKHO BIJ PIBHA TEXHIYHOL
MJITOTOBKH KOPUCTYBAYiB;

— MIATPUMKA Pi3HUX (POpPMATIB ayJio: 3a0€3MeUEeHHsS] MOMXKIMBOCTI IMIOPTY
aynio ¢aiinis 3 pi3Hux popmaris, Takux ik MP3, WAV, AAC Ta iu.;

— 1HTerpamis 3 IHIIMMH CepBICaMHU: peasiizallisi MOXKJIMBOCTI IHTerparii 3
MONYJIIPHUMU cepBicamu, TakuMu sik Google Drive, DropBox T1a iH., s
3py4HOro 30epiranHs Ta OOMiHY TPAHCKPHUIIUSMU;

— TIepCOHAI3aIlis. HaJaHHI MOMJIMBOCTI  HaJalITyBaHHA  J0JaTKa
BIJIMOBIHO J10 1HAMBIAYaJIbHUX MOTPEO KOPUCTYBayiB, TAaKUX K BUOIp
MOBH, MIPU(PTIB, KOJIBOPIB Ta THIINX MMAPAMETPIB;

— 1HTENeKTyallbH1 PYHKIIT 711 MOKPAIIEHHS SIKOCTI TPAHCKPUIIIi: T0AaTOK
MOXKe BKJIIOUATH (PYHKIIIT, SIK-OT aJanTalliio J0 1HIUBIyalbHUX TOJIOCIB,
ABTOMATUYHE BWIIPABJICHHS HAWUOUIBII TMONIMPEHUX TMOMMIIOK 1
MPOMO3UIIINA 1JI CTHIIICTUYHOT KOPEKIIii, 1[0 MOKPAITy€e SKICTh KIHIIEBOTO

TEKCTY;
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— TIOKpAIllGHHS JaHuX Oe3neku. 3a0e3nedyeHHs KOH(IAEHIIMHOCTI Ta

Oe3MeKu JaHWX KOPHUCTyBayiB, OCOOJIMBO MPU IHTETpalii 3 XMapHUMHU

cepBicaMM — BKJIIOUCHHS HaJallTyBaHb Ui 30€piraHHs TPaHCKPHIILINA

JUIIe JIOKaThHO a00 B XMapHOMY CEpeJOBHII, BIAMOBIIHO O
KOpPHUCTYyBaya.

Ha moro mymKy, 3aBIOsSKH JOCSITHEHHIO IUX 3a7a4 IIporpamMa TPaHCKPHIIIIII 3

pemaryBaHHsIM CTaHE KOPUCHUM IHCTPYMEHTOM ISl IIIMPOKOTO KOJIa KOPUCTYBAUiB,

MOJISTIIYIOYM TPOLIEC CIIJIKYBaHHS Ta 3a0e3medyloyd OUTbIIy JOCTYIHICTb

1H(popmarrii.

1.5 BucHoBKkHM 10 po3aiiay

3arajioM, BHOPOBAKCHHS  1HQOpMaliiHUX  TexHoJorih y  cdepy
TpaHCKpUOYBaHHS 3a0e31euye He aulle eHeKTUBHICTb, aJie i 3pyUHICTh, 10 POOUTH
el npouec OUIbII JOCTYITHUM JJIS IIUPOKOTO KOJIa KOpUCTYyBauiB. Po3poOka HOBUX
JIOJIaTKiB, 110 BPaXOBYIOTh MOTPEOU Cy4aCHOTO PUHKY, € KDOKOM Y BIOCKOHAJIEHH1

KOMYHIKaIllITHUX TEXHOJIOT1M Ta MiABUILEHHI 3arajdbHO1 IKOCTI pOOOTH 31 3BITOM.
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PO311J1 2 OTJIAAd ITPOI'PAMHOI'O PIINEHHA

2.1 Onepauniiina cucrema MacOS

MacOS — ue omnepamiiiHa cuctema, sKy po3poOusia Kommadis Apple
CIeIiaTbHO JJTI CBOTX KOoMIT toTepiB Mac (auB. puc. 2.1). Bona mpairtoe Ha 6a3i siapa
Unix, 1m0 rapaHTye BUCOKY HaJiiHICTh, TPOAYKTUBHICTH 1 3aXUCT naHux. MacOS
HNOEAHYE TPOCTHH 1 3pydHUHl iHTepdelc i3 PO3MMPEHUMH MOMKJIUBOCTSIMHU JIJIS
poQeCIHHOTO BUKOPHUCTAHHSI, 1110 3PYYHO SIK JUIsl 3BHUAHUX KOPUCTYBAiB, TaK i

JUTst (paxiBIIB Y PI3HUX TaTy3siX.

Pucynok 2.1 — [Ipoxyktu xomnanii Apple

OmneparmniitHa cuctema, codarky BigoMma sik OS X, nepie 3’ siBunacs B 2001
poli Ta BiJ3Ha4yMJIa 3HA4HI 3MIHM 3a 4ac CBO€i CTBOpeHHs. Ko)kKHEe OHOBIEHHS
BpPaxOBYBaJIO PO3BUTOK amapaTHOTo 3abe3neueHHss Mac 1 3poCcTaHHs B3aEMOJIIT MK

mupokumu npuctposmu Apple, BkitouHo 3 iPhone, iPad 1 Apple Watch. Koxne
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OHOBJICHHSI JI0JIaBajl0 HOBI MOXJIMBOCTI, IIOKpaIlyloudi poOOTy CHUCTEMHU Ta
KOPUCTYBAIIbKUI TOCBIJ.

VY mnopiBHAHHI 3 omepariitHoo cuctemoro Windows MacOS mae kinbka
Baromux nepesar. [lo-nepiie, MacOS BUPI3HSETHCS CBOIM MIIX00M JI0 O€3MEKH,
OCKIJTbKM CHCTEMa Ma€ CyBOPUU KOHTPOJb HaJA IHCTAIAIIEID JOAATKIB 1
BUKOPUCTAHHSAM MPOTPAMHOTO 3a0€3MEeUeHHS, PU3MK 3apaKEHHsI 3HAYHO MEHIIUH,
HiX y Windows. Takoxx MacOS Hagae kopucTyBauaM IHCTPYMEHT I 30€piraHHs
naHuX Ta 3axucty iHQopmarii, Taki sk FileVault nns mmdpyBanus nanux Tta
Gatekeeper, sikuii 0J0Kye BcTaHOBIICHHS HenepeBiperoro [13 [1, ¢. 111-114].

MacOS TakoX BIJI3Ha4a€TbCs CTAOUIBHOIO POOOTOI0 HAaBITh MPU BEIHKOMY
HABAHTAXKEHHI 3aBJIIKM ONTHUMI3allii mam’sTi Ta mnpoiiecii. [le oco0amBo BaXKIMBO
JUIsl Tipo(hecioHaniB, Kl BUKOPUCTOBYIOTh PECYPCOEMHI MPOrpaMH Jjisi 0OpOOKHU
rpadiky, B0 4YM 3BYKy. Y Takux 3agadyax MacOS wyacTo mnokasye BHILY
e(EeKTUBHICTh y MOpPiBHAHHI 3 Windows, 3aBISKH YOMY KOPUCTYyBaul MOXYTb
PO3paxoByBaTH Ha CTAOUIbHY MPOAYKTUBHICTH MPOTITOM YChOTO pOOOYOTO JIHS.

Kpim toro, MacOS 3a6e3neuye 4y0oBy IHTETpalio 3 eKoCUCTeMOI0 Apple,
30kpema 3 npuctposimu 1Phone, iPad, Apple Watch ta iCloud cepsicamu. Ile
JI03BOJISIE KOPHCTYBauaM 3pY4YHO CHMHXPOHI3YBAaTHU JlaHi, MHUTTEBO OOMIHIOBATHUCS
¢aiinamu yepe3 AirDrop 1 mpaifoBaTv 3 IHIIMMU T'aI)KETaMU B €IMHIA €KOCUCTEMI.
Tak, ¢ynkmii Handoff, Universal Clipboard 1 Continuity 103BOJISIOTH
KOPHUCTYBayaM JIETKO NepeaaBaTu poOOUHil MpoLec MixK pI3HUMHU MPUCTPOSMH, 1110
3HAYHO MIABUIILY€E 3py4YHICTh POOOTH.

3aranom, MacOS € ineanbHOO MIaTHOPMOIO IS THX, XTO IITyKa€ HAIHHICTD,
Oe3MeKy Ta 3py4YHICTh Yy pOOOTi, a TAKOX BHCOKY HNPOAYKTHUBHICTH 1 JOBEPILEHY
1HTerpaiiro 3 iHmuMu npoaykramu Apple. Lle poouts MacOS opni€to 3 Hallkpamux
ONepaliiHuX CHUCTEM, OCOOJIMBO IJii KOPUCTYBadyiB, SIKI MPaLIOOTh Yy cdepi
IW3aiiHy, MOporpaMyBaHHs Ta TBOPYMX IHAYCTPiM, 1€ CTaOUIbHICTh Ta
MPOAYKTHBHICTH € KIIFOYOBUMH BHMOTaMH.

VY Tabnuui 2.1 HaBeneH1 MOPIBHJIbHI NepeBaru Ta Heponiku MacOS.
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Ta6muis 2.1 — IopiBHsUIBHI IepeBaru Ta Heaomiku MacOS

IlepeBaru MacOS

Henouaixu MacOS

1. Bucoxa cmabinonicme ma HaOitiHICMYb.
cucTeMa, ONTUMI30BaHa  MiJ  amaparHe
3a0e3neueHHss Apple, 3a0e3nedye cTabiIbHY
poOOTY HABITh i/l BETUKAM HAaBAHTAKCHHSIM.

1. Obmeosrcenicms I13: neski cruenianizoBaHi
nporpamMu JoctynHi jume it Windows i
MacOS nHe Mae Takoi K MUPOKOT MIATPUMKHU
irop.

2. Iliosuwena besneka: MEHIIAa CXHIIBHICTD Bl
BipyciB 1 mkigmuBoro 113 3aBasku HamiiHOMY
3aXUCTY Ta oOMexeHi MO>KJIMBOCTI
BCTAHOBJICHHS HENEPEBIPEHUX JI0JIATKIB.

2. Buwa eapmicme npucmpoie Apple:
KOMIT'IOTepH Mac KOIITYIOTh JOPOXK4Ye HiXK
outbmricth Kk Windows, 1o poouts MacOS
MEHIII JOCTYITHUM.

3. Iumyimusnuii inmepgeiic: MacOS Bimoma
CBOIM 3pYyYHUM Ta IPOCTUM iHTepdeiicoM, Mo
3HIDKY€ HABaHTXCHHS Ha KOPHUCTYBayiB 1
CIpOIIy€e poOOUHIA ITPOIIEC.

3. Obmediceni MOANCTUBOCMI HALAUINY BAHHSL.
MacOS MeHII THy4YKa B HaJalTyBaHHI
CUCTEMHUX TMapaMeTpiB 1 amapaTHOro
3abecrie4eHHs B mopiBHsAHHI 3 Windows.

4. I'nuboka inmeepayis: MacOS 103BOJISE JIETKO
o0’enHyBaT Bci mpuctpoi Apple B enuny
€KOCHCTEMY, IO IiJIBUIIY€E 3pyUHICTH POOOTH.

4. Cxnaouicmo cymichocmi 3 inuumu OC ma
anapamuum 3abe3neveHHsIM: TPOOJIIeMH 3
i ITPUMKOIO TESKIX nepudepiiHux
MPUCTPOiB 1 oOMEXeHa 1HTerpamis 3
NPUCTPOSIMH,  SKI HE  HajJexarb [0
exocuctemu Apple.

5. Bucoxa npodykmuericms: ONTUMIZAIS IS
npodeciiinux 13 (Adobe, Final Cut Pro, Logic
Pro) pobutes MacOS ineanbHOI0 71 TBOPYMX
npodecii.

5. Cknaonicme 6 00CnY208Y8aHHI Ma
pemonmi: OUIBLIICTh NPUCTPOiB Apple €
CKJIaTHUMH JUTSI CaMOCTIHHOTO PEMOHTY Ta
0o0CITyroByBaHHs, a JeTajl s  HUX
KOILUTYIOTh JOPOXKYE.

2.2 OcHOBH POrpaMyBaHHS

JInst CTBOpEHHs BJIACHUX JOJATKIB JyIsl omnepaiiitHoi cuctemu MacOS

MOTPiOH1 JesK1 IHCTPYMEHTH Ta HABUYIKHU, PO3TIISTHEMO iX.

Xcode. InurerpoBane cepenosuiie po3pooku (IDE) miis MacOS, sike BKitouae

penakTop Koay, 1HCTPYMEHTHM KOMIIUIALI{l, BiJJIaroJKE€HHS, NPOQIIOBAHHS, a

takoxk Interface Builder mns ctBopenHs inTepdeiiciB. Xcode TakoX MICTUTH

CUMYJIATOP JJIsl TECTYBAaHHS OJATKIB HAa PI3HUX Bepcisix. Xcode MiATpUMYy€e MOBU

nporpamyBaHHs, gk Swift, Objective-C, C, Ta C++, 1 Hafja€ NOTyXH1 IHCTPYMEHTH
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JU1s1 TOOYI0OBY CyYaCHUX JIOJIATKIB, TaKi sIK IHCTPYMEHTH JIsl YIIPABIIIHHS BEPCISIMH,
aHajgizy KoOay, ONTHUMI3allii MPOJYKTUBHOCTI W poboTH 3 iHTepdelicamu
KOPHUCTYBaua.

Swift. [Tory>xHa MOBa IIporpaMyBaHHS, sIka BAKOPUCTOBYETHCS I pO3POOKH
noaatkiB st 10S, macOS Tta tvOS. Bona mae 6arato ¢yHKIIH, SKi JOTOMararTh
MIPOYKTUBHO TTUCATH KOJ.

CrtBopenns intepdeiiciB. Koxxen nomatok mae iHTepdeilc KOpucTyBaua,
KWW CKJIAJIAa€ThCSA 3 KHOIOK, MEepPerJisiaiB, HaBiraiii, MiTOK, 300paKeHb Ta 1HIIHX
€JIEMEHTIB.

KonyBanus Joriku. Konx Swift BigmoBimae Tomy, 1o BiOyBaeTbcs B
JOJIaTKy Ta B SKWi dac. [le Ha3uBaeThCs JOTIKOI0, KA € BUPIIAIIBHOO T Oy 1b-
AKO1 IIPOTPaMH.

Apxitektypa pgoaarkiB. HanucanHs 4diTKOTO, pPO3MIMPIOBAIBHOTO Ta
NIATPUMYBAHOTO KOJy € TaK CaMO MiCIeM, SK HalmUCaHHS MPALIOI0YOro KOy.
APpXITEKTypa JOJATKIB € CKIAJHOI TEMOIO 1 MOTpeldye yacy Ha BUBUEHHS PIZHUX
pilIeHb, SIKI HalKpallle TPaIo0Th Y PI3HUX CLEHAPIsIX.

Apxitektypa MacOS ckiiagaeThcsi 3 YOTUPHOX OCHOBHUX PiBHIB aOcTpakiiii

(muB. puc. 2.2), gKi 3a0e3neuyoTh MOTY>KHUN IHCTPYMEHTapii JJIsl pO3POOHHKIB.

Cocoa (Application)

Media

AV Foundation Core Animation Core Audio Core Image

Core Text OpenAL | OpenGL Quartz

Core Services

Core OS

Kernel and Device Drivers

Pucynox 2.2 — Cocoa B apxiTektypi MacOS
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Ilepwuti pigenn. COCOA — 116 OCHOBHUH piBeHb a1 MacOS-noaaTkiB, sKi
MICTHTh OCHOBHI paMKH JiJis iHTepdeicy KopucTyBada, 0OpoOKHY MO1H, yIpaBIiHHS
pecypcamu Ta iHIOI 6a30Boi ¢yHKIiIOHATRHOCTI. Cocoa BkiIO4Yae (HpedMBOPKU
AppKit, Foundation, siki € KIl040BUMH IS pO3pOOKHU poaatkis [2, ¢c. 91-98].

Jlpyeuti pieenv. MynpTuMenia — 1eld piBeHb BKJIOYAE IHCTPYMEHTH ISt
poGoTu 3 aymdio, Bijeo, rpadikor0 Ta aHIMAINE€D, IO J03BOJSE CTBOPIOBATU
MYJIBTUMEIIMHI €JIEMEHTH, pelaryBaT 300paKeHHsI Ta BiJic0, a TAKOXK IHTETpyBaTH
GbyHKITIOHAT.

Tpemiti pieenv. OCHOBHI CEpBICU — II€ PIBEHb, KWW 3a0e3nedye OCHOBHI
GbyHKII0HATIBHI MOKJIMBOCTI SIK-OT YIPaBIiHHS 0a3aMu JIaHUX, MEPEKEBI CEPBICH,
o0poOka TekcTy, reosokairis, miarpumka iCloud ta 6arato inmoro. i ppeitmBopkwy,
Ha sIK1 CIIUPAETHCS OUIBIIICT TpOrpaM Juisl JAOCTYIY A0 (PYHKIIIN CUCTEMHU.

Yemesepmuii pisenv. CoreOS — 06azoBuit piBenb OC, mo 3abesneuye
HU3BKOPIBHEBUN JIOCTYI JI0 CUCTEMHHUX (YHKIIM, TakuX K Oe3MeKka, yImpaBiIiHHS
MpoIeCaMu, MiITPUMKA arapaTHOro 3a0€3MEUECHHS Ta MEPEXKI.

Apple pexomeHaye po3poOHHKAM BHKOPHCTOBYBATH BHUCOKOPIBHEBI
bpeitMBOpKH, 11100 3a0€3MeYNTH OUIBIITY CTa0IIBHICTh Ta CYMICHICTh 13 CUCTEMOIO.
@peliMBOPKY HU3BKOTO PIBHS CIIIJI BUKOPUCTOBYBATH JIUIIE MPH HEOOXITHOCTI,
KOJIM TTOTPIOHO OTPUMATH JIOCTYT JI0 CrienuIdHOro (PyHKIIOHATY.

Jist ctBopenHs yemimHaoro MacOS fofaTka BaKIMBO BpaxOBYBaTH JTU3aiiH
inTepdeiicy kopucryBaua (Ul) ta mocBig kopuctyBaua (UX) Ha KOKHOMY eTarll.
[aTepdeiic moBuHEH OyTH 3pyUHUM, 3 YITKOIO HaBITAII€10, BIIMOBIIaTH CTaHAApTaM
MacOS, 3a0e3neuyBaTy JIeTKe YATAHHS YUTAHHS TEKCTY Ta JOCTYIMHICTh (YHKIIIM.
[HTEepakTUBHI €JEeMEHTH MalTh OyTH I1HTYITUBHO 3pO3yMUIMMH, a 3aBIaHHS

KOpHUCTYBa4a BHKOHYBATHCH 3 MiHIMaJIbHUMU 3YyCUIIIISIMU.

2.3 MogBa nporpamyBanns Objective-C i Swift

Objective-C — 00’ekTHO-Opi€HTOBaHA MOBa MpPOTrpaMyBaHHsS, pPO3poOJICHA

koMmrianiero Apple va ocaoBi moBu C 1 mapagurmu Smalltalk. Ha Biaminy Big C++,
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Objective-C nownicTio moeauyerhes 3 C, a koa C kommitroerbes. O0’KTHA MOJIETb
nobynoBana B ctwi Smalltalk, T06TO 00’€KTH OTPUMYIOTH MOBIJIOMIICHHS.
Kowmminsarop Objective-C € gactuaoro GCC 1 nocTynmHMI Ha OUIBIIOCTI OCHOBHHUX
mwiatpopMm. MoBa B ocHOBHOMY BuKOpucTOByeThcs 11t MacOS X (Cocoa) 1
GNUstep nBox peainizaiiiii 00’€KTHO-OpieHTOBaHOTO 1HTEepdeiicy OpenStep. Moy
Objective-C ctBopuB bpen Kokc Ha mouarky 1980-x pokiB y CBoiii KOMMaHii
StepStone. Opnieto 3 ocobiMBOCTE MOBHM € Te, IO BOHA OpIEHTOBAaHA Ha
noBijioMJieHHsI, Toal sik C++ opieHToBaHa Ha (yHkIii. ToOTO 1€ 03Hauae, 10
BUKJIMKM METOJIIB IHTEPIPETYIOThCA K HAJCUJIAHHS MOBIIOMIIEHb 3 IMEHAMHU Ta
aprymeHTamu 10 00’eKTa, MoAi0HO JI0 TOTO, SK 1ie mpaioe y Smalltalk.

Le#t migxig mMae HU3KY TepeBar — OyIb-KOMy 00’ €KTy MOKHA HaJiCIaTH
OyIb-sIKe MOBITOMJICHHS, @ 00’ €KT MOK€E MTPOCTO MEPECIATH MOBIIOMIIEHHS THIIOMY
00’exTy 11 00poOKM (BigOME $K JI€JIETYBaHHs), IO TOJErIIye peai3alliio
pO3MoAlIeHUX 00’ €KTIB (00’ €KTIB, pO3TAIIOBAHMX 32 PI3HUMH aIPECaMU). MICIISIX 1
HaBITh Ha PI3HUX KOMIT 10Tepax). [IpuB’s13ka moBIIOMIIEHHS A0 BIANOBIAHOI PyHKIIIT
BiJIOYyBa€ThCSl O€3MOCEpeIHbO IMiJl Yac BUKOHAHHsA. MoBa 3abe3rneuye 3BUYANHY
MIATPUMKY TPOTOKOIY (TOOTO MOHATTS iHTEpdeicy 00’ €KTa Ta MPOTOKOIY YITKO
po3AUIeHl). YcCnaaKyBaHHS HIATPUMYEThCA s 00’€KTIB (HE MHOXWHHHUX), a
MHOXMHHE YCMaJKyBaHHS MIATPUMYETbCS i MpoTokoiiiB. OO’€KT MoOke
yCHaJKOBYBaTH 1HIIMI O0’€KT 1 MIATPUMYBATH KiJIbKa MPOTOKOJIB OJHOYACHO.
Crpykrtypa iMeH ¢aiiiB: (aitiu 3 po31UpeHHsM -h € 3aroJiloBKaMu 3 OITMCOM KJ1aciB
1 pyHkiii, gk y C 1 C++, a ¢daiinu 3 po3MHUPEHHSIM -M MICTATH peaji3allii KJ1aciB 1
METO/IIB.

Swift (mactymauk Objective-C) — 1e BiaKpuTa CKOMIIIJIbOBaHa MOBa
mporpamMyBaHHs, po3poOieHa Jyisi PO3pOOKH TPOrPaMHOrO 3a0e3TMEUCHHs Ta
nporpaM 11 i0S/MacOS ta inmmx miardopm (muB. puc. 2.3). HMoro moxna
BUKOPUCTOBYBATH Il CTBOPEHHS MPOrPAMHOrO 3a0€3MEeUeHHs ISl PI3HUX THITIB
MPUCTPOIB 1 00JIaTHAHHSA, BKJIIOYAIOYM CMapTPOHM Ta IUiaHmeTH, HacTuibHi [TK
TOIIIO.

Swift € OCHOBHOIO MOBOIO PO3pOOKM B €KOcUCTeM1 Kopropailii Apple, BiH

ctaB 3amiHoro MoBu Objective-C, sika BHUKOPHCTOBYBaJlacsi HEIO paHimie (Ta U
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MPOJIOBAKY€E BUKOPUCTOBYBATHUCS 10 11boro JHs). [Ipoiec cTBOpeHHS HOBOI MOBU
posmnouacs y 2010 porri, a y yepsHi 2014 poky ii mpeacTaBUiiv rpoMaJCbKOCTi Ha

koHbpepenuii WWDC, pazom i3 500-cTOpiHKOBUM TaiiIoOM.

Pucynok 2.3 — Mosu nporpamyBanHs Swift (Hactymank Objective-C)

VY uepsni 2015 poky MoBa Swift oHoBieHa 10 Bepcii 2.0, 1m0 JA03BOJIMIIO
MIIBAIIUTH 1i TPOTYKTUBHICTH, MOKPAITUTH CHHTAKCHC, adoaaTu HoBe APl mms
BUIPABJICHHS MOMWIOK Ta MOJIMBICTh MEPEBIPSITH CYMICHICTh (PYHKIIIA MOBH 3
HUIOBUMH TutaTdopmaMu. Y TPYJIHI TOro X poky Apple Bumyctuia 6era-Bepcito
Swift 3.0, ska miarpumyBaia onepaiiiiai cucremu 10S, OS X 1 Linux, a Takox
JieH3yBaiia oneHcopce-iinen3iro Apache. Kpim Toro, BoHa HecyMmicHa 3 paHHIMHU
BEpCISIMU MOBH.

VY 2017 poui xommnanis npeacTtaBuia Bepcito Swift 4.0, a B 2018 pomi —
Bepcito 4.2 ta 6era-Bepciro 5.0, siki Oynu BumytieHi ogHovyacHo 3 10S 12. Y m’arii
Bepcii maTdopMu 3’SIBUBCS psii HOBOBBEACHb, Yy TOMY 4YHCIl MIATPUMKA
peryisipHuX BHpa3iB poOoTa nBiiikoBoro iHTepdelicy (momatkie ABI 3i
CTaHJIApTHUMHU O010J10TEKaMu) 1 T.J1.

OcraHHsl HA MOMEHT HanmucaHHs cTaTTi Bepcis Swift 5.5 3amyieHa y BepecHi
2021 poky, B Hili OyJ10 3HAYHO PO3MIUPEHO MIATPUMKY TapasieTbHOI Ta ACHHXPOHHOT
00pOOKHM JTaHHUX.

VY tabnuii 2.2 HaBeJEHO OCHOBHI BIIMIHHOCTI M) MOBaMH IIPOTPaMyBaHHS

Swift ra Objective-C, BKIIFO9ar04M CUHTAKCHC, IPOYKTUBHICTh, O€3MEKY, MPOCTOTY
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BUKOPUCTAHHSA, a TaKOX MIATPUMKY cy4dacHUX (YHKIHM, $Ki BIUIMBAIOTh Ha

PO3pOOKY AOJIAaTKIB JJisi eKocucTeMu Apple.

Tabmuus 2.2 — IopiBasaas Swift Ta Objective-C

Feature Swift Objective-C

Syntax Clean, modern, concise Verbose, with a unique
messaging syntax

Performance Optimized for speed Slower due to dynamic runtime

Memory Management | Automatic with ARC Limited ARC features with Manual
retain/release

Tooling Strong support in Xcode, Mature, but less modern features
Playgrounds

Community Growing rapidly Established, vast resources

Execution Time Generally faster Slower due to runtime overhead

Safety Strong type system, optionals More prone to runtime errors

Learning Curve Easier for beginners Steeper due to complex syntax

2.4 BizyasbHa cepena po3pooku

Xcode € inTerpoBanuM cepeaouieM po3pooku (IDE), sike MiniHO OB’ sg3aHe
3 (ppeiimBopkamu Cocoa ta Cocoa Touch. Ile n03BoJisie CTBOpIOBaTH T0JATKH ISt
MPUCTPOiB Ha 6a3i onepariitHux cuctem 10S Ta OS X 111 cTOpOHHIX pO3pOOHUKIB.
Ines IDE BuHukae B TOMy, 100 TMO€IHATH PI3HI 1HCTPYMEHTH, SIKI
BUKOPHCTOBYIOTHCS i1 YaC pO3pOOKH MPOrPaMHOTO 3a0€3MeYCHHS.

OcHoBHI1 BikHa po0o4oi obacTi B Xcode (puc. 2.4) Ta po3TamioBaHi 3/1iBa B
HaIPSAMKY TOJMHHUKOBOI CTPiJIKH:

— 00J1acTh HaBITaIIl;

— 00J1acTh PEIaKTOPY;
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— 00J1aCTh IHCTPYMEHTIB;

— obmactb (debug).
Run button Scheme menu Editor configuration buttons
ene » I.Mvamurwos“mhunese !au.wmg ios: ios | & 13 0f 22 texture atas fiss I A A==
Stop button Activity viewer Workspace configuration buttons

Pucynok 2.4 — Bikao po6ouoi obmacti Xcode

VY Xcode, 30kpeMa, € peakTop Koay, KOMIUISTOP, BIJIaAUYUK, KOHCTPYKTOD
iHTepdeiciB (nuB. puc. 2.5) Ta cuMymnsaTop (OyIp-sSKHl TEXHIYHO € OKpPEMOIO

IpOTpamolo, 3aIyIeHoro 3 Xcode).

Toolbar Editor area

o o » B A5 g Prones  Running Adventure 108 on iProne 5 I =fl.
R 4]
OR Q \ s o 8 2 < > B Adventue Adv...wed Scene  » e e s < >
Y I 5 e, muttpte phaitorms "::'w- ) i o~ Type
= walls() Memceanes
¥ Adventure Shared ) o e—
¥ 11 Scene A
o RR— func addBackgroundTiles() { M rovente s
for tileNode in sBacky $Tiles {
* LayeredCharacterScens swit sidhode(tileNode, atworldlayer: . )
. Payer awift : ) 1001 Sarnge
B0 ten Test frcoding  Uncode (UTF-8) o
N func
., | ™) S— L R T L) %)
» 10 Adverturs - 08 X : (3; X yiy) sigohren IR —— ~
> Adventure 08 ¢ Map( location) ~ea 4 -
Anesn Lot worldPoint = convertleve Magt - (lecation) e
Sourde 0 Wrap res
rw i spot, " zr(
v B Purisien " 4- lf 1:::‘7;:-‘”“"” Ny ye——
¥ Acherroectie she } else if spot. ot ati » 2 { Megearry
let cave = CavelatPosition: worldPoint) "
ff SessDamage.she sves,append( cave) <
¥ CaveDamege.shs arallax viLapoend(cave) -
¥ CaveOeatnSmons sea cave. sodToscene(self) ~ o
e if spot, swrloca » 200 {
¥ CoveFire.sia 1500 1 = worldPoint
¥ Cavef reSmoxs sas ) View Controlier A cortroler “at
¥ it - oports e o darertal vee
5 °"'°'~ E®®» o 2 2 0 9 M I 0 Adventure_ 108 Acventur..._IOS. >0 model i 08,

a hoiCbelapng » [ 000 = (Acvariure 105 Agvarturaticans) OXTOMTTRO (WL

Navigator area Debug area Utilities area

Pucynok 2.5 — Bikno po6ouoi o01acti getansHo y Xcode
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2.4.1 CocoaPods

CocoaPods € moTy>XKHUM 1HCTPYMEHTOM, HEOOX1THUM KOXKHOMY PO3POOHUKY
JUISL KEpYBaHHS 3aJIeKHOCTSIMM Y CTBOPEHHMX IMporpamax. BiH 103Boiisie Jierko,
MIBUAKO Ta MPOCTO MIAKIIOUATH Pi3HI O107TI0TEKH Ta 1HCTPYMEHTH, SIKI 3HAYHO
MOKPAIYIOTh MPOIIEC PO3POOKH MPOTpam.

[Ipu cTBOpeHHI AOJATKy HE JOIUIBHO MNHCAaTH KOXHY YaCTUHY KOy
camMocCTiiiHO. Buxoasun 3 1poro, nomnepeaHiil BUXiAHUM KOJA 1HIIMX PO3POOHHKIB
HajJla€ B KOpiHb MpoekTy. OJHaK Takud MiAXiJA Mae KiIbKa HEJOJIKIB: CKJIAJHO
CIIIKYBaTH 3a BepcisiMU O10TI0TEKH Ta iX B3a€MO3B’SI3KaMHU, HEMAa€ 3arajibHOTO
MICLIS, MOKHA MEPETJIIHYTH CIIUCOK YCIX JOCTYMHUX O10110TEK, MOTPIOHO 3aBKIU
nam’siTaTd TIPO OHOBJIGHHSI BUX1JIHOTO KOy O10110TE€KH, 1HOJI MPOEKT MOTPIOHO
30epertu B peno3utopii 0e3 3aliBux (¢aiiiB. 0610J110TE€K, 1 TOW, XTO 3aBaHTAXKYE
MPOEKT ISl pOOOTH 3 HUM, IIOBUHEH CaMOCTIMHO J10JaTH 111 (pailyin 10 IPOEKTY.

VYupaBmiaHsa 3anexHocTAMUA 3a jgomomoror CocoaPods (puc. 2.6) €
KOPUCHUM 1HCTPYMEHTOM JI1 po3poOHMKIB macOS, micisg 4oro BiH JOTOMOXE
BUPIIIUTH TPoOJEeMHU, TOB’sA3aHI 3 ympaBmiHHAM 3anexkHocTsmu. CocoaPods
JIO3BOJIIE  KOHTPOJIOBAaTH  B3a€EMOII0 MDK IHIIMMU  Oi0JioTeKaMH,  SIKi
BUKOPHUCTOBYIOTh Y TIPOEKTI, 3a0e3meuye CTPYKTypOBaHICTh MPOEKTY Ta 3abe3mneuye
HiATPUMKY TPOEKTY B HAJCKHOMY B [7, ¢. 60—65].

[Ilo6 crtBOpUTHU (paliam 31 CHUCKOM 3aJIEKHOCTEH, HEOOXITHO BIIAKPUTH
TEpMiHAJ, IEPEHTH 0 JUPEKTOPIl MPOEKTY Ta BUKOHATH KomaHay “pod init”. Ls
KOMaH/Jia CTBOPIOE cCrelianbHuil (aitn mig Ha3Boto “Podfile”, B skomy MoxHa
OTMCATH CIIMUCOK HAWBAXIIMBIIINX 3aJICKHOCTEH JJISl TIPOEKTY.

JIJisi BCTAaHOBJICHHSI HOBHUX 3JIKHOCTEH HEOOX1THO BHECTH omuc y (paitln 3i
CIMCKOM 3aJIe)KHOCTEH 1 3amycTut Komauay “pod install”. Pecypc cocoapods.org €
KOPHUCHHUM JKEPEJIOM JJIsl TIOIIYKYy MOTpiOHMX 010J110TeK, € MOKHA 3HAWTH BCI
(bpeiiMBOPKH Ta TOKYMEHTAIIIIO 10 KOXKHOTO 3 HUX.

[Ticyist HamamTyBaHHS 3aJIEKHOCTEHN OyJ1e CTBOPEHO HOBUM 11a0JIOH TIPOEKTY.

3 1bOro MOMEHTY TPOEKT CHiJ BIAKPUTH dYepe3 3reHepoBaHui Gaim i3
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posmupenHsmM <workspace>. Ileit ¢aiis MICTUTH YCIO IOBHOIIIHHY 3aJIE)KHICTh 200

“pods”, TOMy €IMHHI MPaBUILHUIA CIIOCIO BIAKPUTOTO MPOEKTY — YEPE3 HHOTO.

ABOUT GUIDES BLOG

OBJECTIVEC

ObjectiveClnlines
Fur, fast infine functicns for Objective C

objectivec-utils
Library ot Objects for Math, Finance and Agorithms work in progress

CTObjectiveCRuntimeAdditions

SLObjectiveCRuntimeAdditions

AshObjectiveC

Pucynok 2.6 — bi6iioTeku Ha caiiTi cocoapods.org

Ile HamamTyBaHHS MOKpAIIy€ MIATPUMKY MPOEKTY MUISAXOM IIEHTpaizaiii
KEepyBaHHA 3aJICKHOCTSIMU Ta CIPOIIEHHSI OHOBJICHb. OIHAK BAXJIMBO IaM’sITaTH,
o sikimo B Podfile BHOCSTBCS Oyb-sKi OHOBJICHHS! (HampuKiad, A0JIaBaHHSA a0o
BUJIaJICHHsT O010110T€K), TOTPIOHO 3HOBY 3amyCTHTH I1HCTaAI0 pod, 100

BIJIMOBIJTHUM YHHOM OHOBUTH (haitn “.xcworkspace”.

2.4.2 Storyboard

Storyboard crouatky Oyno pospo6iaeno s 10S, ame B macOS Takox €
MO>KJIMBICTh BUKOPHCTOBYBATH MOTO JJIsi CTBOPEHHS 1HTEep(enciB. 3 10MOMOTror0
HBOTO MOKHa 00’€IHATH KUTbKa HOTOo BIKOH a00 MPEJACTaBUTH B OJHOMY (haiiri,
3HAUTH 3B’SI3KM MK HMMHM Ta CTBOPHUTH MEpexoiu (segue) Mix abCOMOTHUMU
KoHTpoJiepamu. Lle 3pydHo jutst Bizyanizaiii CTpyKTYpH JOIOBHEHHS Ta CHPOIIY€E

pollec CTBOPEHHs 1HTepdeicy, 0COOMMBO KO BiH BKIIIOYAaE 0araTto €JIeMEHTIB.
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Panime B macOS s 1ux Iijed BUKOPUCTOBYIOThCS okpemi (aitnmu XIB mis
KO>KHOT'O KOHTpoJiepa a00 KOMITIOHEHTa 1IHTepdeicy.

Storyboard mae psig mepeBar:

— MOXJIUBICTh BI3yaJIbHO BHKJIACTH BCl1 IMOTPIOHI KOHTPOJIEPU Yy CIICHU
(scenes) Ta MOXJIMBICTB OIKMCATH 3B’ I3KU MK HUMU;

— MEXaHI3M MepexoJy MK CleHaMu — I QYHKIS JO3BOJISIE€ 3MEHIIUTH
KUTBKICTh KOA1B, HEOOX1THUX JJIs1 poOOTH 3 iHTepdelicoM KOpUCTyBaya, 3a
JOTIOMOTOF0 3PYYHOTO CIIOCO0Y HaJAITYBaHHS MEPEXO/IB MiXK CIICHAMU;

— AutoLayout — ¢yukiis, sika J03BOJISIE BCTAaHOBJIIOBATH MaTeMaTUYHI
3B’SI3KM MK €JIEMEHTaMH 1 BU3HAYATH 1X TMOJIOXEHHS Ta PO3MIpH — IIe
3HAYHO IOJIETIITY€E PO3POOKY iHTepdeiCy AT pi3HUX PO3MIPIB €KpaHy, 0
pOOUTH ii OLIBIIT MPOCTOIO 1 3PO3YMIJIOIO.

Y MacOS Takox ICHy€ JAeKiIbKa THMIB MEpexXodiB MIX BiKHaAMH abo

npeacTaBiIeHHSIMHE (view controllers), ski q03BOJNSIOTH CTBOPUTH IUIABHUK Ta

iHTYiTUBHUI iHTepderic (puc. 2.7).

®0® P B A vesConr.otament B Cheetah  ViewCootroerContainment Ready =E QD30

B« B viewc i VigwC: Main. story Main.storyboard (Base) | [ Master View Controller Scene Master View Controder

» [7] Master View Controller Scene

» [ Sessions View Controliar Scene e et S Yo Bt
» [ Navigation Controfier Scene

» [7] Summary View Controller Scene

= [m} . Any ~Any 1B 1ol laf

Pucynoxk 2.7 — BinoOpakeHHsI KOHTPOJIEPiB
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OnHak, KOXKEH THUI Nepexo 1y MOXKe MIXOAUTH JIJIsl IEBHUX CUTYyallli 1 OyTH
MeHIII €()eKTUBHHUM Y 1HIINX. BuOip nmepexoay 3ajeuTh BiJl CTPYKTYpH iHTEpdency
Ta 6axkaHoro edexrty. Jleski mepexoau MOXXYTh MPalIOBaTH JIMIIE y BU3HAYCHHUX
creHapisix. Po3risiHeMo nesiki 3 epexo/IiB, sikl 4acTO BUKOPUCTOBYIOThCs y MacOS.

Iepexin push. BukopucToByrOThCS IJIs1 HaBirailii B oOuaBa OOKH CTEKy
KoHTpoJiepiB. Lleil mepexin 103BOJsiE M0/1aBaTH HOBUN KOHTPOJIEP HAa BEPIIUHY
cTeka a0o, HaBMaKu, MPUOUPATH HOTO, 11100 MOBEPHYTHUCS 0 MONepeIHboro. OaHaK
y MacOS meit tum nepexoay JacTilie BUKOPUCTOBYETHCS B MEKaX HABITAIIHOTO
KOHTpOJIIEpa B 0OOMEXEHUX BUMAIKaX.

Present as Modal Window. OnuH i3 HalIMOMMPEHININX TUIIB MEPEXOIiB Y
MacOS. BuxopuctoByroun Iiei Tepexill, MOKHA IOKa3aTH HOBHM KOHTPOJIEP
MOBEPX 1HIINX, ajie 0e3 BKJIIOYEHHS HOoro B iepapxito abo cTek ekpaHiB. KoHTpoiep
B1JIOOpaKa€THCSl y HOBOMY BIKHI, 1110 Ha/Ia€ HOMY OKpEMHUM PIBEHb B3a€EMO/III.

Ilepexin Tumy Popover. BinoOpakae HOBHI KOHTpOJEp Yy BHUIJISAL
CIUIMBAIOYOr0 BIKHA, SIKE 3a3BHYail Mae oomexeHud po3Mmip. Llei Bua nepexony €
0COOJIMBO KOPUCHUM Ha BEJIMKaX €KpaHax, HAMPHUKJIAA, y pa3i HaJlaHHS IIBUIKOTO
JOCTYIly JI0 JOAATKOBOi 1H(OpMalli YM HaJallTyBaHb, 1 J0Ope IHTETPYeThCA 3
KOHTEKCTHHUMH MEHIO 200 MaHeNsIMUA IHCTPYMEHTIB.

Show as Sheet. Ileli Tun mepexoay Mokasye HOBHU KOHTPOJICP y BUTJISII
JIMCTKA, 110 3aKPITUTIOETHCS 3BEPXY Ha BIKHI MOMEPETHHOTO KOHTposepa. JIncTkoBi
nepexoau 3a3BU4ail BAKOPUCTOBYIOThCS JIsl HaJaHHs omiliil abo 300py iH(popmarrii
BIJl KOpDUCTyBaua, SK HAOpHUKIaA, y BUMAAKy (opm abo AlaloroBux BIKOH
1 TBEPKCHHS.

Show Detail. Ieit Tiim mepexoay 100pe miaxoauTh A1 pOOOTH 3 IMOAUICHUMHU
kouTposepamu (Split View Controllers). Hanpukiian, Bin Mmoke OyTH BUKOPUCTAHUH
JUTs BiOOpakeHHs ieTajield BUOPaHOTO eJIEMEHTa B OCHOBHOMY KOHTPOJIEPI.

KoxeHn i3 mux mepexojiiB Ma€e CBOi IMepeBard Ta OOMEKEHHS 1 MOXKe
MOKPAIUTA KOPUCTYBAIIbKUI JOCBIJ, SKIIO BiH OOpaHUil BIAMOBIIHO 10 AU3ANHY

porpamu Ta noTped KopucryBaya.
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2.4.3 Simulator

Cumynarop, AKUil BXOOUTH 1O CKIaay IHCTpyMeHTIB Xcode, H03BOJIsiE
IIBUJIKO CTBOPIOBATH TMPOTOTHUIIM W TEeCTyBaTH 30ipKH Baloi AOAATKHU Mija dYac
po3poOku. BiH iMmiTye MOOUTBHMN TpUCTPii, 3a0e3Meuylodr CepeloBHUIIE IS
3aITyCKy ITporpam, siK Ha pealbHUX TPUCTPOsiX. CUMYIISTOP € IIHHUM IHCTPYMEHTOM
JUIs TIOTIEPETHBOTO TECTyBaHHA 1 HOro JOLIBHO BHKOPHCTOBYBATH TIEepes

NePEBIPKOIO 0/1aTKa Ha (i3nIHOMY TIpUCTpoi (puc. 2.8).

iOS Simulator watchOS Simulator

- - Application Application Application Application

AppKit Foundation Foundation WatchKit Foundation

Cfprede SRR - - - -

Pucynok 2.8 — The structure of the simulator

CuMynsATOp Ja€ 3MOTY BIATBOPIOBATH MPUCTPOI 3 POMIUPEHUMHU PO3MIipaMH
€KpaHiB Ta BepCisiMU orepalliitnoi cuctemu. KoxkHe 3Mo1en0BaHe cepeioBHIIIE, 1110
CKJIQJIA€ThCS 3 TIEBHOT MOJIell mpUcTporo Ta Bepcli [13, € Hezae:kHuM, 31 CBOIMHU
YHIKaJIbHUMH HANAINTYBaHHSIMH W QailaMu, JOCTYNHHMH JIMIIE Ha JaHOMY
IPUCTPOI B CUMYJIATOPI.

3aBngku Simulator MokHA BUPIITyBaTU OCHOBHI TPOOJIEMHU BaIloi 3a/1a4l 1ie
Ha eTari po3poOKH Ta MOYATKOBOTO TECTYBaHHsI, a TAKOXK OJHUM 1HCTPYMEHTOM
pO3pO0OHUKa, IOCTYIMHUM TIIBKA B CEPEIOBUII MOJEIIOBaHHI. BTiM, Xoda
CUMYJISITOP € 3pYYHHMM JUJISS HBOTO 3acO00M JIsi TECTyBaHHs, BIH HE 3a0e3nedye
MOBHOIO BiJIOOpaXeHHA pPOOOTH mporpamMu 1 HE Mae OyTH €IUHUM METOAOM

NepeBipKU. KO CUMYISATOP Mpalloe Ha KOMII IOTEpl, BiH BUKOPUCTOBYE HOTO
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pecypcu — Takl siK IpoLecop, maM’siThb 1 MEPEIKEBE MMIIKIFOUEHHS], 1[0 MOXKE CYTTEBO
BIJIPI3HATHUCS Bl peaIbHUX YMOB Ha MOOUIBHOMY MPUCTPOI.

ToMy BaxnIMBO TEPEBIPATH NTPOAYKTUBHICTH 1 KOPHCTYBaJIbHHUIIBKUI
iHTepdeic, OCKUIBKM B CHUMYJISITOPI BOHH MOXYTh BUIJISJATH Kpalle, HDK Ha
peasibHOMY JeBaiici. [[ns 1bOro MoKHA CKOPHUCTATHUCA OJHUM IPOLIECOM
«Sideloading» — MAKIIOYUBIIK TPUCTPIM 7O KOMIT'IOTEpa W BHOpABLIM HOTO SIK

IIJILOBUM JIJI1 TECTYBaHHS y BIKHI BUOOPY MPUCTPOIO.

2.4.4 Interface Builder

Interface Builder € kommonenToM Xcode — cUCTEMHU pO3pOOKH MPOTPAMHOTO
3abe3rneueHHs aia po3pooHukiB Apple Developer Connection, sika mpaiftoe Ha
onepauiiHiii cucremi MacOS.

Bin Hamae Kkonekiii 00’€KTIB KOPUCTYBAI[bKOTO 1HTepdeicy s
po3poOHMKiB, ski 3amaioTh Objective-C abo Swift. Ili o6’ektu (puc. 2.9)
KOPHUCTYBAJIBHUIILKOTO 1HTEPENHCY MICTAThH TaKi €IEMEHTH SIK:

— TekcToBi nmojs (textField);

Tabnuui nanux (tableView);

— cnaitnepu (Slider);

— cIUMBaro4i MeHro (popupMenu).

Moxxna mnepedopMyIIOBaTU HACTYITHUM YHHOM: PO3pOOHUKH MOXYTh
posmmproBatd mamitpu B Interface Builder, momaBaTu 1m0 HUX HOB1 €JIEMEHTH
1HTEepQeiicy Ta BUKOPUCTOBYBATH iX JIJIsi CTBOPEHHSI 1HTEp(eEiicy CBOET MPOrpamu.

Ile#t mporiec € MPOCTUM — PO3POOHUK MPOCTO MEPETATYE SIEMEHTH 3 AT TPU
y BIKHO a00 MeHI0. Y KOAI IporpamMu BKa3ylOTbCSd KOHKPETHI 00’ €KTH, SIKI
MIITPUMYIOThH TTOBIJIOMJICHHS B1J IIUX €JIEMEHTIB 1HTEpPeEHCy.

VYci HeoOximHi iHimiamisamii BiIOyBalOThCS 10 BUKOHAHHS, IO CIPHSIE
MIJBUIICHHIO  MPOAYKTUBHOCTI Ta  poOUTH MpoIec  PO3pPOOKH  OUIBII

CTPYKTYPOBaHHUM.
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Pucynok 2.9 — Interface Builder in Xcode

2.4.5 Sourcetree

Sourcetree — 1me TOTYXHUH 1, IO BAXKIWUBO, aOCOIIOTHO OE3KOINTOBHHMA
IHCTPYMEHT JUIsl KEPYBaHHS MPOEKTaMU, siki po3mimieHi B GitHub-penosuropisix.
Bin crane B npuroji TMM, XTO OJJTHOYACHO BeJle KiIbKa pO3pOOOK 1 IIparHe MIBUIKO
3aBaHTaxuTH 3MiHK B Git. [Iporpama 3amyckae motpedu mpairoBaTi 3 KOMaHIHUM
PSAOKOM, MPOIMOHYIOYH 3pYYHHM 1HTEpdeic 3 MATPUMKOIO OKPEMHX BKJIAJ0K JJIs
KOKHOT'O MPOEKTY. Sourcetree — 4yAO0BUN MOMIYHUK ISl KOMaHJ PO3POOHUKIB Ta
okpemux (axiBIIiB, AKi CIUIBHO MPALIOIOTH HaJ OJHUM MpoekToM (puc. 2.10).

3aBasku Sourcetree g macOS MOKHA JIETKO CTBOPIOBATH, NEPETIIAIATH Ta
3MIHIOBATH MPO€eKTU Git, a TAKOXK IMIBUJIKO ITy0JIIKYBaTH HOB1 PO3POOKH y BIACHOMY
npodim GitHub. Binbuiicts i y mporpami CTBOPIOEThCS Yepe3 3pYUHy IMaHEIb
IHCTPYMEHTIB, JI€ JOCTYMHI KHOTKH JIJISl BIIKPUTTS PEMO3UTOPIiB, 3aCTOCYBaHHS
naT4diB, TEPEMIIICHHS Ta KJIOHYBaHHS OKPEMHUX EJIEMEHTIB TPOEKTY, MEPETIIsiay

OCTaHHIX 3MiH, BUKOHaHHS KOJy, J1I0JlaBaHHs TET1B, 3aIlyCKy «pebeii3a» Tollo.
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Sourcetree 1HTYITUBHO BI3yalli3y€e SIK JOKalbHI, TaK 1 BIJAJICH] PEIO3UTOPIi,
a TaKOX JIa€ MOYKJIMBICTh IIBHUIKO MAKIIOYATH TUIKK Koay. [IpocyHyTi KopucTyBayi

3aBXKJM MOXYTb 3MEHILIUTH TePMiHaJ, TPOCTO HATUCHYBILIHU OJHY KHOIIKY.

File status
History
Search

© master

901154930
- Ben Sayers <bsayers@atiassian.com>
August 24, 2017 at 1:13:21 AM PDT
er. Maurl Edo <medo®atlassian.com>
ate: August 30, 2017 at 12:16:01 AM POT
els:_oniginicreate-javascript-api

Pucynox 2.10 — [Iporpama Sourcetree

Kpim pobotu 3 GitHub, MeHemkep TakoX MOXKHA MigKIo4atd 10 Stach ta
Bitbucket. He 3a0ymu po3poOHuku Sourcetree 1 Mpo MOXKIUBICTH POOOTH 3
Mercurial. Hagam ninanyetbes miarpumka Git-Flow ta inTerpauis 3 JIRA. 3aranom,
nporpamMa Oyjie KOpHUCHA SIK PO3POOHMKAM-TIOYATKIBISIM, TaK 1 «BeTepaHaMy, SKi

IparHyTh ONTUMI3yBaTu CBOIO B3aeMoito 3 GitHub 1 cymi>kuumu cepBicamu.

2.5 Frameworks

Y macOS Takox € nBa Tunu (PpeMBOPKIB: CTATUYHI Ta TUHAMIYHI.

Cmamuuni @pelimeopku — 1€ BXE CKOMIIUIbOBaH1 O10i0TeKH, SKi
MPUETHYIOTHCS IO JOJATOK Ha erami 30ipku. lle o3Hawae, mo xox (perdMBOpKa,
BOyZ0BaHUM y OiHapHUU (ailn mporpamu, 1 HOro HEMOXXJIMBO 3MIHMTH TIiJ 4ac

BUKOHaHHS. (OCHOBHOIO TIEpPEeBarol0 CTaTUYHUX (PPEHMBOPKIB € Te, IO
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KOMIIOHOBIITMK 9aCTO MOXK€ BUKOHATH ONTHUMI3allil0 Ta BUJAIUTH HEBUKOPUCTAHUN
koa. Ilro dyHKIir0o MOXKHa BBIMKHYTH B Xcode, 100 aHaidizyBaTH BHKOPHCTaHI
CUMBOJIH Ta 3MEHIIIUTH PO3MIp TIPOTPAMH.

Junamiuni  gpetimeopku B macOS mnpamooTe Tpoxu iHakme. [le
CKOMITLTLOBaH1 010TI0TEKH, K1 3aBaHTAXYIOTHCS 11 9ac BUKOHaHHS. e o3Hauae,
110 KoJ1 (hpeiiMBOpKA HE BXOAMTH JI0 OiHapHOTO (aiiry mporpamu [6], a 30epiraeTbes
OKpEMO, 1110 T03BOJISIE OHOBITIOBATH 200 3MIHIOBATH MOTO ITiJ] Yac pOOOTH MPOTPAMH.
Junamiuni GperiMBOPKHA MOKYTh 30UTBIIUTH PO3MIp OaH/jIa MPOTPaMH, MICIs YOTO
BOHU 30epiratotbcsi B 11 cTpykTypi (puc. 2.11). OnmHak BOHH HE MOXYTb
BUKOPUCTOBYBAaTH OAWH 1 TOW caMuil AMHAMIYHHK (PEHMBOPK 13 JOJATKOBUMU
KOMIIOHEHTaMH B MeXax OJHI€T 10JJaTKH, HapUKIaJ, OCHOBHUM O1HApHUM (hailioM

Ta 10JaTKOBUMH PO3MIHUPCHHAMMU.

Applications { Safari, Mail, iCal, etc.
GUI / Agua
N
Application Environments ( BSD, X11, Carbon, Cocoa, AWT, Swing
Libraries ( URL parsing, Networking, Core Audio, HTML rendering, etc.
Kernel ( BSD (signals, sockets, etc.) I Mach (virtual memary, IPC, etc.D
Firmware \'/: EFI )
Hardware 1//_ Apple hardware )

Pucynok 2.11 — ba3oa apxitektypa macOS

Takum ynHOM, Y macOS ctatuyHi Ta AMHaAMI4H1 PpeliMBOPKHU MatOTh MOA10H1
nepeBaru Ta ooMexxeHHs, sk 1 B 10S. Ctatuuni GppeiiMBOPKH MOXKYTh 3a0€3MIEUUTH
MEHIIUH Yac 3a1ycKy, ajie 301IbIIYI0Th pO3MIp MPOrpaMu, TOAL SIK AMHAMIYHI Jat0Th
OUIbIlIe THYYKOCTI Ui OHOBJICHHS Ta MOBTOPHOTO BUKOPHCTAHHS, XO0Ya 1 TPOXHU
BIUIMBAIOTh Ha MPOyKTUBHICTb.

Bubip Mixk cTaTHUHUMHU Ta AMHAMIYHUME (pperiMBopKkaMu B macOS 3a1eXUTh

BiJI CIEIIaJIbHO MOTPIOHUX MPOTpaM Ta IUIUX PO3POOOK.
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2.5.1 CoreVideo

Core Video — me TexHomorisi 0oOpoOKHM Bil€o, siIka BUKOPUCTOBYETHCS B
macOS. Bona 3abe3mneuye 3’ € HaHHs MPpolecy AeKOMIpecii KaJIpiB BiJeo 3 IHITUMU
TEXHOJIOTISIMU PEHJIEPUHTY Ta KOMIIO3WIIii, 30kpeMa Quartz mns oOpoOku Ta
BiTOOpaskeHHs 300paKeHb.

Core Video Hamae Mojienb Oydepu3sallii Ta CHHXpOHI3aIlii 1151 BITTBOPEHHS B
paMKax CBOTO KoHBeepa oOpoOku Bimeo. Bimeo Jlkepeno Hamae po3makoBaHUN
NOTIK JAaHUX, SKI MOXYTb OyTH MEpEeTBOPEHI Ha 300pa)K€HHSA Ta BiIOOpPAKEHI B
koHTekcTi Quartz 2D. Core Video cnyXuUTb MOCEPEIHUKOM MK LIUM JKEPETIOM 1
cepelnoBuIlieM BIATBOpeHHS. OTpuMaHi 300paXEeHHS MOXKYTh  JIOJAATKOBO
oOpobOssitucs yepe3 Core Image, mepmr HDK (opMyBatu (iHAIBHY CIEHY 3a
nonomororo Quartz Compositor. J{is 3a0e3nedeHHs miaBHOCTI BiaTBopeHHs Core
Video ninrpumye kanpoBuit Oydep, ae 30epiraloTbes MONEpeIHbO 00pOOIeH] Ta
CKOMITOHOBaH1 kanpu. g miaTpumku Oydepa BHUKOPUCTOBYETHCS BHUCOKO
NPIOPUTETHUN TIOTIK, SIKUM TMPAIIO€ HE3aJeKHO BiJ MPOTpaMu, IO 1HIMIIOE
BIJITBOPEHHS, 1 KOMIIEHCYE P13HI YaCTOTH OHOBJICHHS AUCIUIES Ta 3aTPUMKH.

Core Video BukopuctoBye rpadiunuii npouecop (GPU) nis pennepunra ta
kommno3sutii, 3abesrnedenoro Quartz GL, Core Image ta Quartz Extreme, a
OCTaTOYHE BIATBOPEHHS BiOyBaeThcs Ha moBepxHi OpenGL.

Konseepna monens Core Video crpoinye poOGOTy 3 BiJieO, pO3IUIAIOUYU
npoiiec Ha okpemi etanu. Lle 103BossiE po3pOOHUKAM JIETKO OTPUMYBATH JOCTYI 110
KaJIpiB 1 KepyBaTH HUMHU O€3 MoTpeOu B KOHBEpTallli JAaHUX YW CHHXPOHI3AI]
mucruies. [lporpamu, siki He BHMAararOTh MAaHIMYJILIA 3 OKPEMHUMHM KaJpaMu,

MOKXyTh HEe BUKopucTtoByBatu Core Video Bigpasy.

2.5.2 AVFoundation

AVFoundation — e ¢pperiMBOpK 111 poOOTH 3 ay/1i0- Ta Bi/Ic0O KOHTEHTOM Ha

macOS, 10S, watchOS Ta tvOS. 3aBasku AVFoundation Mo)kHa BiITBOPIOBATH,
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cTBOoproBaTu Ta peaaryBatu (aitnu QuickTime tTa MPEG-4, TpaHciatoBaTH MOTOKHU
HLS, a takoxx BOYIOBYBaTH MOTYKHUW MYJIbTUMEIIAHUNA (PYHKIIOHAT y CBOI
JOJTaTKH.

AVFoundation Hajmae MOXJIMBOCTI BEIMKMX HAOOpIB, SKI OXOIUTIOIOTh
CTBOPCHHSI, peIaryBaHHs Ta BIATBOPEHHs (POTO ¥ BijI€0, 110 HOT0 0COOIUBO 3pYUHO
pobutH 3 Kamepamu Ta Memiadainamu (quB. puc. 2.12). @peitmBopk macOS wacto
BUKOPHUCTOBYETHCSA A 3amucy W OOpoOKM Bieo Ta ayjaio, 3a0e3nedyrodu
pO3pOOHWKAM BHICOKHH pIBEHh KOHTPOJIIO HaJa MEAIaKOHTEHTOM YV iXHIX

nojgatkax [8].

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 2.12 — AVFoundation framewotk

AVFoundation B macOS 3a6e3neuye Bce HEOOXI1IHE /111 CTBOPEHHS JJ01aTKa
JUTsl TPAHCKPUOYBaHHS 3 MOXKJIMBICTIO peAaryBanHa aynio. Lleit ¢peliMBopk Hamae
THCTPYMEHTH JUIsl 0OpOOKH ay/110 KOHTEHTY, SIK1 CJI1/1 3alUCyBaTH, BIITBOPIOBATH Ta
30epiratu ayjio, a TakoX OTPUMYBATH JAOCTYII 0 JaHUX JIJIsl TIOAJIBIIIOI OOPOOKHU
Ta TPAHCKPUOYBaHHSI.

Posrnsaemo ocHOBHI eTtanu crBopeHHst mporpamu 3 AVFoundation ms
TpaHCKpUOYBaHHS Ta peJaryBaHHs ay/io.

3anuc ayodio. BukopucranHa AVAudioRecorder, mo0 HalamTyBaTH
3anuc aynio. lledl kiac [103BOJIslE HAJAIITOBYBATH IMAapaMETPU SIKOCTI 3BYKY,

KOJlyBaHHS, 30€peKEeHHsI ay1i0 (ailiriB Ta KOHTPOIIOBATH MPOIIEC 3aIUCY .
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3asanmasicennss ma 8iomeoperHs ayoio. JIis BIATBOpPEHHS aynaio ¢aiiiB

noTpiOHO BUKOpUCTOBYBaTH AVAudioPlayer abo AVPlayer. lle no3Bosse

KepyBaTH ayaio TOTOKOM, HAaMpUKIAJ, TOYWHATH, TNEPEeMOTYBaTH, 3YIUHATH,
3MIHIOBATH MBHUJIKICTh BIATBOPEHHS Ta 1H., IO KOPUCHO MPHU TPAHCKPUOYBaHHI.

Ompumanns danux o mpanckpudbyeanus. Ilicis 3anucy ado 3aBaHTaKEHHS
aymio (Qaitmy MoxHa oTpumMatd Horo OydepHi JaHi 3a  JOIMOMOTOIO
AVAudioPCMBuffer | AVAudioFile. Kpim Toro, mist oOpoOKu aymio i foro
NEPETBOPEHHS B TEKCT MO>KHA BUKOPUCTOBYBATH TEXHOJIOT1i MAIIIMHHOTO HAaBYaHHS,
Takl sk Speech Recognition API Bin Apple, abo iHTerpyBaTu CTOpPOHHI CEpBICH
TpaHCKPUOYBaHHS, SIKIIO MOTPIOHO TOYHIIIE a00 IMBUIIIE PO3MI3HABAHHS.

Peoazysannus  ayoio. AVFoundation no3Bojsie mporpamMHO o00pi3atu,
3’€JIHYBaTH Ta 3MIHIOBATH ayJ107aH1. 3a 1onoMoror AVMutableComposition
MO>KHAa CTBOPHUTH ayJli0 KOMIIO3UIIIO 3 KITBKOX (pailyiiB, BUKOHATHU 1X OOpPI3KYy Ta
3’eqHaHHs. Takox MoxkHa noAaTu edekTu 3a gonomoror AVAudioEngine, ski
JTO3BOJISIIOTH MMIJIKJIIOUATH Pi3HI ayioedeKTH, Taki sk peBepoOepaltis, eKBati3allis Ta
1HIIII.

36epicanns ma excnopm ayoio. 30€peKEeHHS BipenaroBaHux aymaiogaiiib
MO’KHA BHKOHATH, BUKOPUCTOBYIOUM AVAssetExportSession. Ile no3soise
exkcropTyBat (piHaNBHI aymiodainu y pisHuX Gopmarax, Harpukiazi, .m4a, .wav
TOIIIO.

Iumeepayis 3 inmepgeticom xopucmyeawa (Ul). MacOS mnporonye
IHCTPYMEHTH JIJI1 CTBOPEHHS 3pYy4YHOTO 1HTepdeicy st podotu 3 ayaio. MoxHa
J0JaTH €JIEMEHTH YIIPaBJIIHHS, TaKl sIK TalMJIalH JJIs ayi0, KHOMKH BIITBOPEHHS
Ta 3YMUHKH, a TAKOXK 1HIUKATOPH JIJIs1 BITOOPAXKEHHS TPOTPECY TPAHCKPHUIIILi.

s apxiTekTypa A0mMOMOXe e(EKTUBHO OOpoONSITH, peaaryBaTtd Ta

TpaHCKpuOyBaTH ayaiodaiiiy B 1oaatky Ha macOS, BUKOPUCTOBYIOUH MOKIHBOCTI

AVFoundation.
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2.5.3 Dispatch

Dispatch (abo Grand Central Dispatch, GCD) — ue ¢peiiMBOpK, KUl Hagae
MOTY>KHUHN Ta MPOCTHN Y BUKOPUCTAHHI MEXaHI3M KepyBaHHS 0araTronoTO4YHICTIO B
macOS Ta 10S. 3 nonmoMorow Moro po3poOHHUKH MOXKYTh BUKOHYBATH OMeparlii
ACMHXPOHHO, BUKOPHUCTOBYIOUM 4YEpPrd 3aBJaHb (4epru), 10 J03BOJISIE
ONTHUMI3yBaTH MPOJAYKTUBHICTh JI0JaTKa, YHUKATU OJIOKYBaHHS OCHOBHOT'O IMOTOKY
Ta 3a0€3MCUNTH IBUIKUN TICPErIIs]] BUKOPUCTOBYBAHOTO iHTEepdeiicy [3, c. 29-44].

V Dispatch Bci 3aBnaHHs BUKOHYIOTbCS B yeprax. Uepra — e nociiioBHICTb
orepailiil, 110 BUKOHYIOTHCSl Y BU3HAUEHOMY HOPSAKY.

IcHye 1Ba OCHOBHI TUIIU YepT:

— cepiiiHl (serial) yepru BUKOHYIOTh 3aBAaHHS 1O OJHOMY, 30epirarouu
HOPSAZOK BUKOHAHHS — 1€ KOPUCHO AJisi poOOTH 3 pecypcami, A0 SIKUX
NOTPIOHO OTPUMYBATH JOCTYI MO Yep3i, YHUKATH KOHQIIIKTIB a00 3MiH,
HaIpuKIaa, 3anuc y Gaur;

— TmapalieibHi (concurrent) 4epru J03BOJISIOTh BUKOHYBATH KUJIbKA 3aBAaHb
OJIHOYACHO — I1€ MABUIIY€ €PEKTUBHICTH 1 JO3BOJISIE MIBU/IIEC BUKOHYBATH
3aBJaHHS, K1 HE 3aJIeKaTh OJIMH B1J] OJHOTO.

Grand Central Dispatch € edekTuBHUM pillIeHHSIM 711  TOOYJA0BH

MPOAYKTUBHUX Ta IJIAaBHUX JoJatkiB y macOS, copolryrodn KepyBaHHS
ACMHXPOHHUMHU OIEpalisgMH 1 3a0€3Me4yI0ur THYUYKICTh Y IJIAaHYBaHHI BUKOHAHHS

3aBJaHb.

2.5.4 Core Media

OpeitmBopk Core Media Bu3Hauae mejia-KOHBEEP, SKUA BUKOPUCTOBYETHCS
AVFoundation Ta iHmmMu Mesia-hpeiiMBOpKaMu BUCOKOTO PIBHS Ha muiatdopmax
Apple. IToTpiOHO BUKOPHCTOBYBATH HU3bKOPIBHEBI THMH JaHUX Ta iHTepdelicu
Core Media nisa edekTUBHOI 0OpOOKH Meia-CEMIUIIB 1 KEpyBaHHS yepramu Meia-

JaHUX.
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2.5.5 Core Audio

Core Audio — ie udpora ayio indpacTpykrypa iOS 1 OS X. BoHa Bkitouae
B ceOe HaOlp mporpaMHuX 1HGPACTPYKTYP, pPO3POOICHUX ISl 33/I0BOJICHHS TOTpeO
y ayJio y mporpamMax, ONTHMI30BaHUX JIJIsl OOYMCITIOBAIBHUX PECYPCiB, TOCTYITHUX
y MOOUIBHIM MIaTOopMi 3 )KUBIICHHSM Bl aKyMYyJISTOpA.

Core Audio BUKOPHUCTOBYE TOHSTTS MPOKCi-00’€KTIB IS MPEACTaBICHHS
TaKHUX peuei, sk (haiiinm, MOTOKH, ayaioruieepy Tomo. Hanpukiaz, sKmo noTpioHo,
1100 NpOrpaMHM MPOTYKT NPALFOBAB 3 ayA10 (paillaMu Ha TUCKY, EPIIUM KPOKOM
€ cTBOpeHHs 00’ekta aymiodaitimy Ttumy AudioFileID, sikuii orosomeno sk

HEIpo30pl JaHi.

2.5.6 AppKit

AppKit — me d¢peiimBopk a1 CcTBOpeHHs rpadidHoro inTepdeiicy
kopuctyBada (GUI) B macOS (puc 2.13). Bin Hagae IHCTpyMEHTH Ta KOMIIOHEHTU
JUIS1 pO3pOOKHU Bi3yalbHO HACMUEHHX Ta (PYHKIIOHATIBHUX J0JIATKIB, 1110 BKJIIOYAIOTh
BiKHA, IMaHENi, KHOIKH, TEKCTOBI IOJIs, TaOJuIll, MadroBaHHSA rpadikud, oOpoOKy

IMO1H Ta OaraTo 1HIIIOrO.

Apple Cake

Pucynok 2.13 — Framework AppKit
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AppKit € ocHoBHOW 0106J110TE€KOI0 1151 MOOYA0BU A0aaTKiB Ha macOS 1 €
exBiBaseHToMm UIKit Ha 10S.

AppKit 3anuimmaeTbcss 0CHOBOIO po3poOKkH gomaTkiB Ha macOS 1 3a0e3mneuye

pO3poOHUKaM ycl HEOOXiHI 3ac00u Il CTBOPEHHS IpodeciiiHoro iHTepdeicy 3

HAaTHUBHUM BUI'TISIIOM.

2.5.7 Accelerate

Accelerate — e motyxuui ppeiimopk a1 macOS Tta 10S, po3poOiieHuit a1
BHUCOKOIIPOJIYKTUBHUX OOYHCIICHb. BIH ONTUMI3y€e BUKOHAHHS MaTeMaTHYHHUX,
¢b13nyHuX Ta rpadiyHUX OOYMCIICHB HA IEHTPATIbHOMY Ta rpadiuHOMY MpOIecopax
(CPU 1 GPU) Apple, 3a0e3neuyroun MBUAKUN 1 €PEKTUBHUM JOCTYI O TaKHUX
0oOYHCIIeHb SK JiHIMHA anredpa, o0poOKa CUTHAIIB, BEKTOPHI Ta MATPUYHI Oreparii,
00poOka 300paxeHb Ta CTATUCTHYHI (DYHKIIII.

Accelerate yacTo BHKOPHCTOBYETHCS JJIi CTBOPEHHS HAyKOBHX JOJATKIB,
MalIMHHOTO HaBYaHHs, rpadivyHol Bi3yamizaiii Ta 1HIIUX JOJATKIB, /¢ TMOTpiOHA

BHUCOKA MPOJYKTUBHICTb.

2.5.8 Core Data

Core Data — me mnoTyxHué ¢periMBopk Bim Apple mis ynpaBiiHHS
MOACIbHUMH JaHuMH B gojaTtkax 10S, macOS, watchOS 1 tvOS. Bin go3Boisie
pPO3pOOHUKAM TIPAIFOBATH 3 JAHUMHU BHCOKOTO PiBHS, HE 3arjMOIIOI0YNCH y AeTalll
30epekeHHs, TIONIyKy Ta ynpaiiHHs 1Hbopmaiiero. OcHoBHe mpu3HadeHHsT Core
Data — 30epiranHsi 00’ekTiB y 0a31 JaHUX, iX BUTATYBAaHHS, CHHXPOHI3AIs 1
ynpasiiaasa HumH [10, ¢. 408; c. 411; ¢. 437].

Core Data He € mpocroro 3amiHow mist UserDefaults abo daiioBoro
30epexkeHHs. Lle 1HCTpyMEHT M CKJIaJHUX 3aBlIaHb YIPABITIHHS JaHUMH, SKUN

3a0e31euye BUCOKY IPOTYKTHBHICTD 1 3py4HIcTh (puc. 2.14).



Attributes
E CaptionLine
E EpiscdeProject Atiribute Type
S caption String
N endingTime Float
guididentifier String
startingTime Float

-]
N
_|_

C | Default
Relationships

Relationship Destination Inverse

0 episodeProject EpisodeProject ¢ arrayForCaption <

_|_
Pucynok 2.14 — Core Data y nonatky
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PO3/11 3 MPOTPAMHUIT MOJYJIb

3.1 ApxiTeKkTypa 3aCTOCYBaHHS

ApXITEKTypa 3aCTOCyBaHHS — 1€ CTPYKTypa, sIka BH3HAYa€ OpraHizalliio Ta
KOMIIOHEHTH TpOTpamMHOro 3a0e3leueHHs, iX B3a€EMOJII0, a TaKOXX MPHHIIUIN
MPOEKTYBaHHS Ta peaiizailii. BoHa omucye, sk pi3HI MOy, cepBicu abo mapu
CUCTEMH CIIIBIIPAIIOIOTh AJIsl JOCATHEHHS LILJIEH 3aCTOCYHKY.

[TobymoBa edekTUBHOT apXITEKTYpd BpaxoBy€ TakKi acleKTH, 5K
IPOJYKTUBHICTh MACIITa0OBaHICTh, MIATPUMKA, O€3MeKa 1 €KOHOMIYHICTH (IUB.

puc. 3.1).

Main Layer

UlLayer

Main screen

Transcript field

Timeline audio

Business Logic Layer Integration Layer Datalayer
AudioFrocessar Speech-to-Text API CoreData
SpeechRecognizer TXT / PDF Exporter
TextEditorManager

Pucynok 3.1 — ApxiTektypa 10AaTKy

Main screen mae noje ais penaryBanHs Tpanckpunty (NSTextView/Text
Editor). Taitmiaiin ayaio i3 CHHXpOHI30BaHUMH (PparMeHTaMU TEKCTY.
Business Logic Layer: Audio Processor — o0po0Oka aymio (aiimis

(mrymo3arnyuieHHsi, KoHBeprauis). SpeechRecognizer — 00poOinise ayzmio 3a
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nonomororo BubOpanoro API (mokansHuii abo xmapnuit). TexEditorManager —
00poOKa TeKCTy (MOIIYK, aBTO30epEKEHHS, aBTO3aMiHa).

Integration Layer: mimkmrouenass 1o APl st po3mizHaBaHHS MOBIICHHS:
Apple Speech Framework ans nokampHOTO posmizHaBaHHSI. MOIylb €KCHOPTY:
PDFKit gyt ctBopenns PDF-nokyMeHTiB 1 Takok y TEKCTOBUM hopmar (txt).

DatalLayer: 1ie#f IHCTpyMEHT MOY€e 3MEHIITYBAaTH KUTBKICTh KOy, HEOOX1THOTO
JUIE poOOTH 3 TAHUMU 1 JJO3BOJISIE 30CepenUTUCs Ha Jorini. Hanpuknazn, 3aBasku
CoreCata Mo>xHa 30epiratu JaHi J0JaTKa, YIPABIATH 00’ €KTaMH Ta iX 3MiHAMH,
ONTHUMI3yBaTH JOCTYINl IO JaHUX, a TaKOX CIPOIIYBaTH CHHXPOHI3alll0 Ta

YIPaBIIHHS JAaHUMHU.

3.1.1 MVC Ta po3noaia BianoBigajbHocCTel

Ile#t 3aromoBok mimkpecitoe BukopucTanHs natepny MVC (Model-View-
Controller) y KOHTEKCTI ONMUCaHOI apXITEKTypH, a TAKOX IMO3HAYAE BAXKIIMBICTb
PO3IOILTY BiAMOBIIHOCTEH MK €()eKTUBHUMH KOMIIOHCHTAMHU CUCTEMH.

MVC € knacu4yHUM NaTepHOM MPOrPaMyBaHHS, K€ PO3JLISE 3aCTOCYBaHHS
Ha Tpu Imapu abcrpakiii. [ e 703Bose aykKe MONETIINTA BHECEHHS IKMXOCh 3MiH
JI0 3aCTOCYBaHHS B MaOyTHHOMY ITIiCJISI YITKOTO PO3MOJILTY BiMOBIIAILHOCTI MIXK
fioro komroHentramu [4, ¢. 109-111].

OcnoBna Mera MVC pocsrae 4iTKOro poO3MOJLITY BIAMOBITATHHOCTI MIX
MOJICIITIO, TIPEJICTABIICHHSIM Ta KOHTPOJIEPOM IIHOTO (IUB. pHC. 3.2), 1100 BUPIMIUTH
npooiemy.

Mopens (MVC) — e Habip kJ1aciB, KU BKITIOYA€E B ceO€ J1aHi Ta alrOPUTMH
NEPEeBIpKH, TOB’S3aHI 3 KOHKPETHOIO TPEAMETHOI 00yacTio. Y KIACHIYHOMY
BukoHaHHI MVC Mojenb TakoX MICTUTBh y co01 Oi3Hec-Joriky. Mojen MOXyTh
OyTH IBOX THUIIIB:

— aKTUBHI,

— IIACHBHI.
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YABNEHHA

CnocTepirae

CnocTepiras
Mooens KoHTponnep

L

A

3mMiHoE
cTaH

Pucynok 3.2 — knacuuynuii narrepas MVC

Mopens MoXxe 3MIHMTHCS TpO 3MIHHM CBOTO CTaHy, TpPaJUIIIHO
BUKOpHUCTOBYI0uM mabsoH Crnocrepirad. Peamzanis MVC niaTBepKye akTUBHY
Mozenb. Monens He 3anmexuTh Big View Ta Controller, 1 Moxe mnpamroBaTu
He3alexkHO. Lle € BayKIMBOIO BUMOTOIO /11 TECTYBaHHS.

VsBIeHHS — L€ Kiac, SKUM BIANOBIAAE JJs BIIOOPaKEHHA JaHUX Y
rpadiuHoMy (xoua He 000B’s13K0BO) hopmarti. Y BukonanHi MVC View mae noctyn
Ma€ JOCTYI A0 MOJEN TUIbKU JJIsi YUTaHHs. View He MOBUHHI 3MIHIOBaTH CTaH
Mozell HanpsaMy. Llto BIAMOBIIANBHICTE HECE KOHTPOJIEP.

KonTposep kepye peakiii€ero Ha 30BHIIIHI MOJIPa3HUKH, BUKOHYIOUYH TICBHY
JIOTIKY, IO MOKE€ BKJIIOUUTH 3MiHY cTaHy Mojeii. OJHak KOHTpOJep He Mae
PSIMOTO 3B’SI3KY 3 BUSIBJICHHSIM 1 HE 30epirae CBiii BJIACHHM CTaH, a TaKOX He
BIIMOBI A€ IS Mepeadl JaHUX MK MOJISIUTIO Ta BUSBICHHSM.

Icnye miaxin qo amanrarii kiacuuHoro narepny MVC min HazBoro Apple
MVC (muB. puc. 3.3), skmii 3amae ¢perimBopku Cocoa ta CocoaTouch mus
PO3pOOKHU TOAATKIB.

OcuHoBuumMu BigmiHHOCTSIMU Apple MVC Bim MVC € Te, mo KoHTposep
B3a€MO/II€ 3 BUSBIICHHSIM, II10 MIOCUJIAE TIOJT11 HA KOHTPOJIEP, a TOW Y CBOiM KJIACUYHIH
BepcCii OHOBJIIOE OroJjionieHHs. KoHTposiep 3MIHIOE CTaH MOJIEINI 3a MOTPedH, a KOIu
CTaH 3MIHIOETHCS, KOHTPOJIEP TOBIIOMIIIETHCS 1 3HOBY BHUPIIIYE, K 00poOUTH 111

3MIHH.
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COHOBNEHHA COHOBNEHHA
YABMEHHA Moaeni
g KoHTponnep o
Binnpaeka CnocTepiraHda
nNoaiA Moneni
L J L J
YABNEHHA Monens

Pucynox 3.3 — Cxema marrepny Apple MVC

Jliist peanizariii mporpamu moTpiOHO TiepeaaBaTH Ta 30epiraT iHGOpMaIlio
MK KOpPUCTyBauaMHM, sika MOBMHHA OyTH mnepenaHa B peanbHuil yac. Lle moxHa
3poOUTH 3a JOTIOMOTOI0 XMapHOi 6a3u naHux. OfHAaK Ha po3poOKy Takoi CUCTEMHU
noTpiOHO 0araTo yacy Ta BeJInKa KOMaHAa po3pOOHUKIB IS MIATPUMKH ITPOEKTY.

JUist Kpaloro po3yMiHHS TOTO, sIKI KOMIIOHEHTH TOBUHHI B3a€MOIISITH, OyJIn
cTBOpeHi pizHi miarpamu UML, Taki sk giarpaMu MpereieHTIB, TIsSIBHOCTI Ta

B3aemoii. Bouu npeacrasieni Ha pucynkax 3.4 — 3.5.

—
_— 000
> BigkputTa File > BuGip sineo |
Manager
Actor
¥
n MovaTok
nonepenHLoro
nepernAgy eineo
L \
¥
S N
MoxmeicTb
\l, peparyBaHHA TEKCTY
|__ I—Eﬁiepe»:enuﬂ (xonip, F:og:;p TEKCTY
TEKCTY ¥ )
CTaHAAPTHOMY
dopmari
A ¥
Mpouec
TpaHcKpUEyBaHHA
B Bineo y TekcT
¢
| Buein Ha eKpaH OuikyBaHHA
TpackpuboBaHoro (€ npouecy
TEKCTY TpaHCKpWBYBaHHA

Pucynox 3.4 — [liarpama npenie/ieHTiB
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( Interface kopucTyBa4a I[) I: KnieHTCcbKa YacTuHa l:)
| -"| Hopatok iHiwianiaye
e > HeobxigHI KOMNOHEHTK
I | | ana poboTu
¢ o~ _ Y
KopuoTyBay BuGupas | MNporpama 3niAcHe
g wai.ueo 5 » 3ABAHTAMEHHA Ta 06pobKy
| eineo

g A

|

" KopuecTyeau HaTWCKae Ha | [ BanyckaeTbcA npouec
KHOMKY ANA 3anycxky aHaniay ayaio Ta
TpackpuByBaHHA | NepeTEOPeHHA B TeKCT

Y

h 4

MeHepauin TekcTy Ta BMBIO,
Ha eKxpaH

Kopuctyead Ga4nTe |
pesynLTaT TpackpuiysaHHA |

O

KopucTysay Mae BRyYHY
afeperT¥ OTPUMAHWA TEKCT

|

KopucTyBad nepernAgae . | FTeHaepauin meTa iHdopmauii
MeTa iHhopMaio - 0o Ta nicnA npouscy

| | SaseplueHHA npouecy’
Mpouec sapepweHo » TpackpmiyBaHHA i
| | | 3BiNLHEHHA pecypcis

u._|
r|

(CucTemMa HaAAE MONKIVBICTS |
afieperTti TEKCT y
BubpaHomy hopmMaTi

Y

Pucynok 3.5 — Jliarpama mistimbHOCTI

[cHye€ nuIe OAuH aKTOp J0AATKY — KOpUCTYBad. BiH Moke BUOpatu Oyib-sike
BiJICO HA WOTO PO3CYJ, HAMPUKIAM, PI3HOI SIKOCTI, 3 ayJl0 IOPIKKOI0, BEIHKOTO
po3Mipy uM ManeHbkoro. Ilicms mporo kopuctyBay BHOUpae I1HTEpBal AJis
TpaHcKpuOyBaHHs Bijeo. [loTimM 3amyckaeTbcs mpouec TpaHckpuOyBaHHs. Ilicns
3aBEPIICHHS, OTPUMAHHUI TEKCT aBTOMATUYHO 30epiraeThes y rajepero ado B IHIINAN
BuOpanuii popmar. Ilicns 3aBepiieHHs] TPaHCKPUOYBaHHS HAa €KpaHl 3’ SIBISETHCSA
1H(popMarlis, sika MoKazye MeTa 1H(POpMallilo 10 MOYaTKy MPOLECy Ta MICHs bOTO
JUTSL TOTO, III00 MOOAYUTH PI3HUITIO Ta TOUHICTH TiepeTBopeHHs. [licis 3aBepiieHHs
OTpUMaHUM TEKCT MOKHa Bpy4uHy 30epertH y File Manager crangaptaoMy opmarti.

Hiarpama gistibHOCTI (Activity Diagram) — 11e OMH 3 THIIIB Jiarpam, sSiKHif
BUKopucTOBYeThcst B UML 1711 MozemtoBanHsl poOOYUX MPOIIECIB 1 JUHAMIYHHUX
acrmekTiB cuctemMd. BoHa BijoOpaxkae TMOCTIIOBHICTh i 1 MpPOIECIB, Kl

BHKOHYIOTBCSI B paMKax IEBHOI IisIbHOCTI a00 Oi3Hec-mporiecy [5, ¢. 138-139].
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3.2 aiiioBa CTPYKTYpa A0AATKY

Ha pucynky 3.6 npeacTaBieHo AepeBo BUXiIHUX ¢aiiniB, a Ha pucyHKax 3.7

— 3.9 300paxkeHa apXiTeKTypa KJIaciB.

v [ MovieTranscript
001.mp4
& MovieTranscript.entitiements

Caption

ThirdParty

Utils

3l Helper.swift

3l Saver.swift

3 Exporter.swift

Extensions

3 Double+Extension.swift

3 NSImage+Extension.swift

3 String+Extension.swift

' NSObject+KVO.h

NSObject+KVO.m

3 NSView+Extensions.swift

Model

3 EpisodeProject+CoreDataClass.swift
3 EpisodeProject+CoreDataProperties. swift
3 CaptionLine+CoreDataClass.swift
3 CaptionLine+CoreDataProperties.swift
e Caption.xcdatamodeld

Views

X Main.storyboard

h NonSmoothedTextField.h

NonSmoothedTextField.m

1 MovieTranscriptScrollView.h
MovieTranscriptScrollView.m
VerticallyCenteredTextFieldCell.swift
CaptionWaveformBox.swift
‘WaveformPreviewContainerView.swift
MovieTranscriptWindow.swift
SubtitleTrackContainerView.swift
VideoPreviewContainerView.swift
TimelineOverallView.swift
SidebarEpisodeTableCellView.swift
CaptionExportViewController.swift
MainSplitViewController.swift
MovieViewController.swift
OpaqueNSScroller.swift
CaptionBoxView. swift
CaptionWindowController.swift
SidebarViewController.swift
SubtitlesViewController.swift
CaptionDetail TableCellView.swift
FontViewController.swift
SideTabViewController.swift
ResizablelnputContainerView.swift
Others
3 AppDelegate.swift

film.icns

Kbk

() Assets.xcassets
E5 Info.plist
h MovieTranscript-Bridging-Header.h

Pucynok 3.6 — JlepeBo BuxigHux Qaiiis
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KosxeH kiac mae 4iTKO BU3HAYEHY BiAMOBIIAIBHICTh 1 BUKOHYE JIMIIIE OJHY
3amady, IO JO3BOJIIE€ JIETKO TECTYBAaTH, 3MIHIOBAaTH 1 PO3IIUPIOBATH
(GYHKIIOHATBHICTb.

Bci cknmagni omepariii (o6poOka ayjio, po3mi3HaABaHHS MOBH, €KCIIOPT)
1HKAICyIL0BaH1 B OKPEMUX Kjlacax 1 He 3aiiMatoTh joriky Ul-gactuam mporpamu.

I cam pomaTtok mnoOynoBaHWMK Tak, MO0 HOro MoXHa OyJO0 JIETKO
PO3IIMPIOBATH, T0/a0UM HOBi cepBicu abo API 6e3 3Ha4uHOrO MepenucyBaHHS
1CHYIOUOT JIOTIKH.

[Is apxiTekTypa [0O3BOJIIE CTBOPUTH YHCTHM Ta TIO MOKIMUBOCTI

opr aH130BaHUI Kon, SIKAM JOCTAaTHBO JICTKO HiI[TpI/IMyeTI)C}I Ta PO3IHUPIOETHCA.

3.3 Opramni3auis cepe1oBHIIA IS PO3POOKH T10AATKY

Buxoasuu, 3 monepeqHproro po3auty 0ysio odpaHo B sikocTi Habopy I13 Taki
KOMITOHCHTH:

— omnepariiina cuctema MacOS 15.1 Sequoia (24B83);

— Xcode Version 16.0 — Bi3yanbHa cepea po3pooKw;

— CocoaPods Version 1.10.5 — 6i06mioreka;

— SourceTree — 4.2.4 (258).

3.4 CTtBOpeHHs iHTepPeliCHOI YaCTUHH

Posrnsimemo peranbHime iHTepdelic M0AaTKy. Y MpoIeci Po3poOKu
MPaKTUYHOI YACTMHHU MaricTepchKoi KBali(pikaiiifHOi poOOTH OYyJ0 BUKOPUCTAHO
Oarato KOMIOHEHTIB 1HTepdeiicy kopuctysaya (Ul) [9].

NSContainerView — KOMITIOHEHT, SIKU#l MOTPiIOCH [Tk OpraHi3aiiii OCHOBHOTO
MakeTa MporpaMu, PO3AUIEHHS 00JacTi TPAHCKPUIILII, HaJaliTyBaHb 1

BiJIOOpayKEHHS TIPOTPECY.
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NSTextField — mone BBeneHHs 1S BBEJACHHS Ha3B (paiiliB Yd KOMEHTApIB,
TaKOX 10JIe BUBEJACHHS JJIs B1I0Opa’KEHHS TPAHCKPUOOBAHOTO TEKCTY.

NSButton — B momaTKy BHKOpPHUCTAHO OaraTo KHOMOK. Hampwkmam, mis
3aIlyCKY, May3H, 3yTUHKU Ipo1ecy TpaHCKpuOyBaHHs. KHONKY /1t 3MiHU TIPpUQTIB,
KOJIbOPY TEKCTY, I 30epiranus dainy 1 T.1.

NSProgressindicator — koMIoOHEHT, sSKHi BiJoOpaskae Iporpec 3arpy3Ku
Gbaiiy.

NSScrollView — koMmoHeHT, sikuii 3abecredye MPOKPYyYyBaHHS B IIOJII
TEKCTOBOT'O BUBEACHHS JJIT pOOOTH 3 JOBTUMH TEKCTaMH.

NSImageView — KOMIOHEHT ISl BiJOOpaXKCHHsS I1KOHOK abo CTaTyciB
(HampuKIIaJl, YCIIIIHOTO 3aBEPIICHHS YU TTOMUIIOK).

NSStackView — BUKOPHCTOBY€ETBCSI JIsl BIIOPSIKYBAHHS 1 IHIIUX CJIEMEHTIB
iHTepdeicy B TOPU30HTANIbHI UM BEPTUKAIIbHI TPYIIH.

NSDragAndDrop — (peamizoByerhesi uepe3 Delegate) — mo3Bosisie
nepeTsAryBaTu ayaiodailim 6e3nocepeiHbO B Iporpamy.

NSLabel — 1ie TeKCTOBI MiMUCH IS KHOIIOK, TIOJIiB BBOAY YM HaJAIlTyBaHb.

NSMenu — ronoBHe MEHIO JOJATKy, SKE MICTUTh pi3HI (YHKI  Jjs
YIPABITIHHS MPOIECOM Ta HAJIAIITYBaHb.

NSMenultem — ereMeHTH MEHIO, 1110 BUKOHYIOTh OKpeMi Jii.

NSSubMenu — BkiameHe MeH!O 151 OLIBII CTPYKTYPOBAHOI OpraHizaiii Jii.

Onuc iHTepelcHOI YaCTUHM JOAATKy — 1€ BaXKJIMBa CKJIAJ0Ba TEXHIYHOT
JOKyMEHTAIlli, SKa JomoMarae 3po3yMITH, SK BUIJISIIA€ 1  TPaItoe
kopuctyBanbHUIBKUN (Ul). [Ins mpaBuiabHOTO OMKCY CHifl TOTPUMYBATUCh TaKUX
KPOKIB:

3arajbHi BizoMocTi.

Hassa nonatky: MovieTranscript.

[IpuszHauenHus iHTEpdEHCy:

— TeperjsAaTH, peAaryBaTy Ta KOMiIOBAaTH PO3Mi3HAHUN TEKCT;

— 30epiratu TpaHCKpUOOBaHUM TEKCT Yy (paiin B pizHUX (hopmaTax;

— Teperisij Bieo (MOXKIIMBO 1 B CIIOBUILHEHOMY PEXUMI);

— BUOIp HAJMAMTYBaHHS TEKCTY CYOTUTPIB: po3Mip, MIpUQT, KOTIp;
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— MOXJIMBICTh peJlaryBaHHs TPAHCKPHUOOBAHOTO TEKCTY (3MiHA 4yacy, 3MiHA

YM 10JaBaHHS TEKCTY).

Onuc 0CHOBHUX €KPaHiB.

L1e 300paskeHHs roI0BHOTO BikHa goaatky MovieTranscript (aus. puc. 3.10),
MPU3HAUYEHOTO JJIsi CTBOPEHHS TEKCTOBUX TPAHCKPHUIIIH a00 CyOTUTPIB 3 BiI€O UM
ayniogaiiniB. BiH Hajae KOpUCTyBa4aM MOXJIMBICTh 3aBaHTAKyBaTH Memiadaiim,
neperisgaTd iX, penaryBaTH pO3Mi3HAHUW TEKCT CYyOTHUTpIB 1 HaIAIITOBYBaTH

BUTJIAJT TEKCTY ]| 4ac MpoTrpaBaHHs BiJ€O.

New Project
Nov 23, 2024

» Welcome to
¢ MovieTranscript

To create captions, click on the
button on the toolbar to open an existing
video or audio file.

Pucynox 3.10 — CtaproBa cTOpiHKa AOJATKY

EnemenTn inTepgeiicy:
— J1iBa MMaHeNb BIIOOpaKa€e CMMCOK CTBOPEHUX MPOEKTIB (UB. puc. 3.11);
— IEHTpaJibHa 00JIaCTh BIJI0OpaXka€ MPUBITAHHS 1 IPU CTBOPEHHI MPOEKTIB
CIIy’KMTh 00JIaCTIO JUIsl MEperjsiay Bifeo abo BUBEACHHS ayJl10J0PIKKH
(muB. puc. 3.12).
Ha pucynky 3.13 3o00paxkeHa uactuHa iHTepdeiicy mnporpamu, ska
BiloOpakae naHi Bijeo (Qaily Ta HamamTyBaHHS IapaMeTpiB BiIOOPaKCHHS
cyorutpi. InTepdeiic nmonuieHo Ha aBa po3ainu: Video Metadata ta Caption

Appearance.
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New Project
Nov 23, 2024

output_video.mp4
Nov 23, 2024

New Project
Nov 23, 2024

MovieTranscript

. Welcome to
: MovieTranscript

To create captions, click on the
button on the toolbar to open an existing
video or audio file.

Pucynok 3.11 — CoMcok CTBOPEHUX NPOEKTIB Y JOJATKY

001.mp4
Nov 24,2024

Video Metadata

Video Name 001.mp4

Video File Path IUsers/oleksandrazhyrova/Downloads/001.mp
Total Duration 60.009026 seconds

Framerate 30.0 fps

Caption Appearance

Font Family Helvetica
Font Style Regular

Font Size 64

Shadow Drop Shadow
Color .

Pucynok 3.12 — MeTanaHni BiJieo y 10JaTKy

Video Metadata

Video Name 001.mp4

Video File Path [Usersfoleksandrazhyrova/Downloads/001.mp
Total Duration 60.009026 seconds

Framerate 30.0 fps

Caption Appearance

Font Family Helvetica
Font Style Regular

Font Size 72

Shadow Drop Shadow

Color - .
Pucynox 3.13 — MeranaHni Bifieo y 10JaTKy
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Video Metadata (MeTtaani Bifico) Ma€ HaCTYIHI KOMIIOHEHTH:

— Ha3Ba Bifeodaniy;

— TwX A0 (aiy Ha TUCKY;

— 3arajibHa TPHUBAJICTh BiJ€O (CEK);

— YacToTa KaJpiB (KaapiB B CEKYHAY).

Caption Appearance (OdopmiieHHsI CyOTUTPIB) Ma€ Taki KOMIIOHEHTH:

— oOpanuii mpu@T A1 CyOTUTPIB,

— CTWIb WIPUPTY;

— posmip mpudTy;

— e(eKT TiHl IJ5 TEeKCTY;

— KOJIp TEKCTY.

L1 HasTamTyBaHHS JO3BOJISIOTH peJaryBaTH 30BHILIHINA BUTJISA CyOTUTPIB JIs
BiJ1€0, BKJIFOUAIOUU IPUPT, CTUITH, PO3MIp, TIHb Ta KOJIp.

3o0paxkeHHs1, sike 300paxeHo (quB. puc. 3.14), npeacrasisie 3HIMOK €KpaHy,
Ha SIKOMY B1I00pakeHO B1JI€0 3 JOJAaHUMU cyOTUTpaMu. L1 cyOTUTpH € pe3yapTaToM
po0OTH, 3a JOMOMOTOI IMPOrPAMHOTO 3a0e3MledeHHs, HamucaHoro Ha Swift, i

CUHXPOHI30BaHi 3 BiICOPSIOM.

001.mp4a
Nov 24, 2024

8 \

Welcome te)\<-150551 -0 a Minute!

Pucynok 3.14 — TpanckpuOyBaHHS ay/1i0 B TEKCT
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JlomaTkoBO 10 I[bOTO, MAEMO Ha 3HIMKY TPaHCKPHIIIIO Bifeo, a came
TEKCTOBHUH 3alUC YCIX pO3MOB UM 3BYKIB i3 BiJI€0, KU BKJIIOYAE TalM-KOIH IS
3py4HOi CHHXpOHi3aIlii. Bona Ttakox ctBopeHa i oOpoOneHa Ha MoOBI Swift, mio
3a0e3mneuye ii TOYHICTh 1 aBTOMATUYHY 1HTETPAIIE€I0 3 CYOTUTPaAMH.

Po30OuBKa Bigeo mokaapoBO — 1€ HaAOIp KampiB, sKi Oyiaw OTpUMaHi 3a
JIOTIOMOTOI0 SWift-CKpHUIITIB, 110 JI03BOJISIIOTH OOPOOJIATH BiJIEO 3 MAKCUMAJIbHOIO
JeTani3alli€ro, aHaIi3yI0und KOXKHUN Kajap okpemo. Takuii miaxin 3abe3neuye:

— aBTOMaTU30BaHy 0OpOOKY BiJIeO Ta TEKCTY 3aBASKU alropuTMaM Ha Swift;

— TIOKaJPOBUI aHaMI3 JIJIsl KOPEKIil CyOTUTPIB Ta MEPEBIPKH BiJIIMOBITHOCTI

300paXE€HHS Ta TEKCTY;

— 3pydHU 1 eDEeKTUBHUN POOOUMI MPOIEC, OPIEHTOBAHUM HA TOYHICTH 1

BHCOKY SIKICTb 1 TEKCTY.
Ha nactymHomy 300pa)k€HH1 JIEMOHCTPYEThCA (PYHKIIOHANT 30€pe’KEeHHS

¢aiina (quB. puc. 3.15), B IKOMy MICTUTBCSI TPAHCKPUOOBAHMI TEKCT 13 B1JI€O.

001.srt

Cancel Save

Pucynox 3.15 — JlemoHcTpariist 30epexeHHs (aitna

BigkpuBaeTbcs BIKHO 30€peKEHHs, IO J03BOJISIE KOPUCTYyBadeBl BUOpaTH

Oaxxanuii popmar ¢aiina (muB. puc. 3.16).
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001.mpa
Nov 25, 2024

00:00:0!

P NN PSR

Pucynok 3.16 — [loctynni opmartu st 30epekeHHs haiisib

HoctynHi hopmaTu:

TXT — 3BuyaiiHuii TEeKCTOBUU (paid, MO0 MIAXOAUTH IJI MPOCTOro
neperiisiay ado MoaabIIoro penaryBanus (aus. puc. 3.17, 3.18);

SRT — crangapthuit popmart CyOTHTPIB, SIKUH ITUPOKO BUKOPUCTOBYETHCS
B Mejiaruieepax i Bizeopenakropax (aus. puc. 3.19, 3.20);

ASS — posmmpenuit popmat cyOTUTPIB, 3 MOKIIUBICTIO 331aBaTH IIPUPTH,
KOJIbOpHW, aHiMalli, Ta 1HOI SKIACh CTWIICTUYHI edexkTu (IuB.
puc. 3.21, 3.22);

FCPXML — ¢aiin y dopmari XML, sikuif mpusHaYeHU A IMIIOPTY Yy
PI13HI1 BIICO PEAAKTOPH, IJIsI 3pyUHOT poOOTH 3 CyOTUTpaMu O6e3rmocepeHbO

y MpoeKTi (auB. puc. 3.23, 3.24).

( : [CaptionLinel) —>
txtString =
i ..<arrayForCaption. {
str: = arrayForCaption[i].caption {
str. > {
txtString = txtString + "\(str)

txtString

Pucynok 3.17 — CtBopennst TXT dbopmaty
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Welcome
to
English
in

a
minute
if
you'wve
ever
gardened
you
know
weeds
grow
SUper
fast
they
can
take
over

a
garden
overnight
but
what
does
grow
like

Pucynok 3.18 — Pe3ynbrar 30epiranns y TXT dopmati

: [CaptionLinel) -»>
srtString =
i| ..<arrayForCaption. {
str: = arrayForCaption[i].
str. > {
srtString = srtString + "\(i+1)\n\(str)

srtString

18
90:00:11,399 —> 00:00:11,639
can

19
00:00:11,640 —> 00:00:12,090
take

20
00:00:12,090 -—> 00:00:12,390
over

21
00:00:12,390 —> 00:00:12,480
a

22
00:00:12,479 —> 00:00:12,989
garden

23
00:00:13,109 —> 00:00:13,799
overnight

24
00:00:14,430 —> 00:00:14,670
but

25
00:00:14,670 —> 00:00:14,880
what

26
00:00:14,880 —> 00:00:15,150
does

Pucynok 3.20 — Pe3ynbrar 30epiranns y SRT dopmari



erates aptionLinel, yde: EpisodeProject) ->
fontFamilyName = episod

isBold =

isItalic

fontFace ]

fontFace. ) {

isBold =

fontFace. ) || fontFace.
isItalic =

fontSize = (episode.styleFontSize ?? ) ??
scaledResultingSize = “\(Int(( ) * fontSize))
fontColor = (episode.stylef 2? )

shadow = episode :

assString =

\(fontFamilyName), \(scaledResultingSize) \(fontColor) \(isBold),\(isItalic) \(shadow)

..<arrayForCaption.
startEndTime = arrayForCaption[i].: tartEndTime
content = arrayForCaption[il.cap
content. >
assString = assString +
\(startEndTime) \(content)

assString

Pucynox 3.21 — CtBopenns ASS dopmary

X J
4> oolassass

1 |[Script Info]
Collisions: Normal
ScaledBorderAndShadow: no
ScriptType: v4.00+
Synch Point: 1

[V4+ Styles]

Format: Name, Fontname, Fontsize, PrimaryColour, SecondaryColour, OutlineColour, BackColour, Bold, Italic, Underline,
StrikeOut, ScaleX, ScaleY, Spacing, Angle, BorderStyle, Outline, Shadow, Alignment, MarginL, MarginR, MarginV, Encoding
Style: Default,Helvetica,27,&H@0FFF23A,&HFO000000,5H20000000,5H32000000,0,0,0,0,100,100,0,0.00,1,0,4,2,5,5,15,1

[Events]
Start, End, Style, Name, MarginL, MarginR, MarginV, Effect, Text
:04,79,Default,,0,0,0,,{\rDefault}welcome
4.98,Default,,0,0,0,,{\rDefault}to
5.46,Default,,0,0,0,,{\rDefault}English
5.57,Default,,0,0,0,,{\rDefault}in
5.61,Default,,0,0,0,,{\rDefault}a
6.09,Default,,0,0,0,,{\rDefault}minute
6.86,Default,,0,0,0,,{\rDefault}if
7.10,Default,,0,0,0,,{\rDefault}you've
7.47,Default,,0,0,0,,{\rDefault}ever
8.25,Default,,0,0,0,,{\rDefault}gardened
8.54,Default,,0,0,0,,{\rDefault}you
8.78,Default,,0,0,0,,{\rDefault}know
9.30,Default,,0,0,0,,{\rDefault}weeds
9.72,Default,,0,0,0,,{\rDefault}grow
0.28,Default,,0,0,0,,{\rDefault}super
0.85,Default,,0,0,0,,{\rDefault}fast
1.40,Default,,0,0,0,,{\rDefault}they
1.63,Default,,0,0,0,,{\rDefault}can
.09,Default,,0,0,0,,{\rDefault}take
.39,Default,,0,0,0,,{\rDefault}over
.48,Default,,0,0,0, ,{\rDefault}a
2.98,Default,,0,0,0,,{\rDefault}garden
3.79,Default,,0,0,0,,{\rDefault}overnight
.67,Default,,0,0,0,,{\rDefault}but
4.88,Default,,0,0,0,,{\rDefault}what
,9,0,,{\rDefault}does

oo

0
0
0
0
0
0.0:
0
0
0
0
o,
(]
0
0
0
(]
0
0
0
(]

Plain Text

Pucynok 3.22 — Pe3ynbrat 30epiransas y ASS gopmari

s ¢yskmis 3a0e3nedye KOpHUCTyBayaM THYYKICTh 1 YHIBEPCAJBHICTH Yy
30epeKeHH] pe3yabTaTiB TPAHCKPHIIIIi, TO3BOJSIOUN JIETKO 1HTETPYBAaTH TEKCT Y
pi3Hi pobodi mporecu, BiAg 0a30BOro peaaryBaHHS 10 MPOGECIHHOTO MOHTaXKY

B1JIEO.



rateTimedFCP 3 2 : r rCaption: D g 1 s ((_ success: _ ) ->0)) {
totalDuration

fpsFCPXValue

templateName

(doub, str)
fpsDouble.c:
fpsFCPXValue

}

(doub, str)
fpsDouble.c
templateName

fpsFCPXValue.

options: [ ]

winningIndex =

winningDifference: =

i ..<options. {
absDiff = (options[i] - fpsDouble)
absDiff < winningDifference {
winningIndex =
winningDifference = absDiff

\(selectedOK) \(index)")

value = dropdownOptions[index]. s 2 )
newFpsDoubl (value) {
T: F F : episode, : arrayForCaption, f le: : callback)

generated = : arrayForCaption, fpsFCPXValue, t on: totalDuration,
callback( , generated)

Pucynok 3.23 — CtBopennss FCPXML ¢opmaty

B 001.fcpxml.fcpxmi

' encoding="UTF-8" standalone='"yes"?>

< id="r2" name="Basic Tit
Title.localized/Basic Title.mot

duration="36000/3600s" format="rl" tcStart="0s" tcFormat="NDF" audiolLayout="stereo" audicRate="

offset="0s" name="Master" durati 180000/3000s" start="0s">
1
Welcome — Caption" lan offset="12500/3000s" duration="1700/3000s5" r

9999/999166631/999166633/1/100/101" value="1.0188 —436.431
999/999166631/999166633/2/351" value='
lignment" key='"9999/999166631/999166633/2/354/999169573/401" value="1 (Center)"

ref="ts1-1">Welcome</

id="ts1-1
= Helvetica" fontSiz " fontFace="Regular" fo
.949020 0.227451 1.006000 shadowColor="0 @ @ 0.75" shadowOffse shadowBlurRadius
2.14" alignment="center"/>

>en — 89F2 F'SB4—76 14-4CA9-ABA3-4B241F801E05</

2 ++——>
to — Caption" lane= offset="14400/3000s" duration='"500/3000s" ref="r2" role:
ish_e
9999/999166631/999166633/1/100/101" value="1.0188 -436.431
999/999166631/999166633/2/351" value='
''9999/999166631/999166633/2/354/999169573/401" value="1 (Center)"

Line 1, Column 1 Spaces: 4

Pucynox 3.24 — Pesynbtat 36epiranns y FCPXML ¢dopmari

30epexeHHs OJJHOTO W TOr0 CaMOro TPAHCKPUOOBAHOTO TEKCTY B PI3HUX

(dopMaTax Mmokasye rHy4KICTh 1 YHIBEPCAJIbHICTh JaHUX, 3aJI€KHO BiJ MOCTaBICHUX
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mineir. KoxkeH ¢opMar cTBOpeHHMI Uisi BUKOHAaHHS KOHKPETHHUX 3aBIaHb: BiJ
0a30BOro0 TEKCTOBOrO aHamizy 10 mpodeciiHoro BimeoMoHTaxy. dopmar TXT
3abe3mnedye mpocTOTy ¥ yHiBepcanbHiCTh, SRT Ta ASS miaxoasts mist poboTu i3
cyortutpamu, a FCPXML ineanbHo iHTErpyeThes y mpodeciiini Bigeopenakropu. Lie
JI03BOJISIE AN TyBAaTH TPAHCKPHUIILIIIO A0 PI3HOMAHITHUX CLIEHAPiiB BUKOPUCTAHHS,

PO3IIMPIOIOYU MOXKJIMBOCTI POOOTH 3 TEKCTOM 1 BiJI€O.

3.5 Buam TecTyBaHHSA

[Iporpam 0Oe3 momMuiok He icHye. Jleski po3pOOHMKH cami € BUHYBATLSAMHU
MOMWIOK Yy TIporpamax.

[IporpamicT NOBMHEH HE TIIbKA MHUCATH €(PEKTUBHI MpoOrpamMu, ajie i
3HaXOJIUTU B HUX MOMIIIKK. OOpOoOKa MOMIIIOK € HEB1J]' €EMHOIO YACTHHOIO PO3POOKH
OyIp-sSIKOro mporpaMHoro 3abesnedeHHs. OOpoOka MOMUIIOK B Teopli 3BYYHTH
IIPOCTO: 3rEHEepyHTEe [EeKUIbKa MOMMJIOK 1 MepexomiTh iX, 1 Bama Iporpama
MPOJIOBXKUTH POOOTY. AJie HacmpaBl 3poOUTH 11€ MPABUILHO MOXKE OYTH TOCHTH
ckaagHo. [ToMunku MoxyTh OyTH pi3HHUX (OpM Ta po3MipiB. SKIIO 3anUTaTH Ha
MPUKJIAJl TPHOX PO3POOHUKIB, III0 TaKE MOMUJIKA, TO MOXKJIUBO OTPUMAETE TPU Pi3HI
BIJIMOBI/I 1, IIBU/IIIE 3@ BCE, MOYYETE Pi3HI TOYKH 30pYy MO0 BUHATKIB, IOMHIIOK,
npoOseM MiJi 4yac BUKOHAHHS a00 HaBiTh 3BUHYBAUEHHS HA aJpecy KOpUCTyBaya
gepes Te, 110 BiH 31ITOBXHYBCS 3 MPOOJIEMOIO.

IoMmiIku JiASITHCSI HA TPU KATEropii.

Ilomunku npocpamyeanns. JIo HUX BITHOCSTHCS, HAIPUKIIAA, BUILI 32 MEXI
MacCHBH, TIOJILJT HA HYJIb Ta [IJIOUYKCENbHE niepenoBHeHHs. [1o cyTi 11e mpobnemu, sKi
MOXXHA BUIIPAaBUTH Ha piBHI koay. CaMe TyT MOIYJbHI TECTH Ta 3a0e3MedyeHHs
SIKOCTI MOXKYTh BPSITYBaTH CUTYaIlil0, KOJH PO3POOHUK MPHUITYCKAETHCS TOMUIIKH.
3a3Buuaii y Swift MO)KHA BUKOPUCTOBYBATH HA KIITAIT assert, Mo0 mepeKoHaTUcH,
10 KOJI Mmpailtoe, sik 1 Oyno 3amymano, 1 precondition, mo6 iHm 3Hau, mo API

BHKJIIMKA€THCA IIPABUJIBHO.
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Ilomunku xopucmyeaua. lle Konu KOPUCTYBad B3a€EMOJIE 3 CUCTEMOIO 1 HE
MOKE MpaBUJIBHO BUKOHYBAaTH 3aBIaHHs. [loMWIKM KopucTyBaya MOXYTh OYyTH
BUKJIMKAaHI HETIOBHUM PO3YyMIHHSIM CHCTEMHM, KOJHU JIOAMHA BIABOJIKIACS, abo
He3rpaOHUM 1HTEepdelicoM KOpucTyBada. MOKIIMBO 3amo0IrTy 1M IpodiieMam 3a
JIOTIOMOT'OI0 TApHOTO JHU3aiiHy, YITKOI B3aeMo[ii Ta (OpMyBaHHS IPOrPAMHOIO
3a0€e3MeUYeHHs TAKUM YHMHOM, 1100 I1€ TOMTOMOTJIO0 KOPUCTYBadaM JOCSITTH TOTO, YOTO
BOHU XOYYTh.

Tomunxu, euseneni nio yac suxorarts. 111 TIOMUIKA MOXKYTh OyTH OB’ s13aH1
3 HEMOJKJIMBICTIO CTBOPCHHS (ailly MOJaTKOM dYepe3 MEePEIOBHEHHS JKOPCTKOTO
JTUCKa, 300€M MEPEKHOTO 3aMuTy, cepTUudiKaTaMu 3 TEPMIHOM JIii, 1110 3aKIHYUBCA,
JSON-mapcepamu, sKi BHUCIIOBIIIOIOTH HEBJOBOJICHHS IMCJIS TOTO, SK iM Haaalu
HEBIPHI J1aHi, 1 0araTbOM I1HIIKM, [0 MOXE IMITH HE TaK, KOJM Mporpama Mpailoe.
OcTaHHs KaTeropisi TOMUJIOK BIIHOCUTHCS JO KaTeropii BUIIPABHUX.

ICHYIOTB JeKijIbKa THIIIB MPOrPAMHHUX IOMHWJIOK.

CHHTaKCUYHI TIOMHIJIKH — II€ TIOMUJIKH, [0 BUHHUKAIOTHh Yepe3 MOPYIICHHS
IpaBuJI MOBH NporpaMmyBaHHs. [[IOMUIIKM BUHUKAIOTH 1] 4ac KOMIUIAIIT. MOXyTh
OyTH BUKJIFOYEHI TOPIBHSIHO JIETKO.

CeMaHTHYHI TOMWJIKM — L€ Ti MOMHWJIKH, SIKI MPU3BOJATH J0 HE yXKe
KOPEKTHUX 00YMCIICHb a00 TIOMUJIOK TIi/1 Yac BUKOHAHHs (run-time error).

3a 00’exkTOM TecTyBaHHS BUALISAIOTH 12 BuaiB TecryBanns I13.

Oynxyionanvne mecmysannsi (functional testing) — mpomec mnepeBipku
(YHKITIOHATILHOCTI MPOrPaMHOTO 3a0e3NeUeHHS BIAMOBIAHO JJO BUMOT Ta OYiKyBaHb
KOPHUCTYBaya, IO JO3BOJISIE€ TMEPEBIPUTH TPABUIBHICTE POOOTH MpOrpaMu Ta
MO>KJIUBICTh MOMUJIKH Ta J€(EKTH.

Hocnionuyvke mecmysannsi (exploratory testing) — merton TecTyBaHHS
pOrpaMHOro 3abe3nedeHHsl, 1o 3a0e3Mnedye 0THOYACHY POIIeTyPy TECTYBaHHS Ta
JOCIIKEHHST (PYHKIIOHAIBHOCTI MPOIYKTY, 100 3HANTH MOMUJIKHA Ta MPOoOJIeMH,
K1 MOXKYTb 3aJTUIIATACS HETIOMIYEHUMH TIiJ] 9ac 1HIIMX BHUIB TECTYBaHHS. Y X0l
JOCITIJIKEHHS TeCTep MOXE BUTbHO €KCTIICPUMEHTYBATH 3 MPOTPaMOI0 Ta TECTyBaTH
pi3HI i1 acnekTu, o0 3HANTH NpodsieMy Ta BIAXWIMTHUCS BiJ 3BUYAHHOTO IA0JIOHY

TCCTYBAHHA.
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Tecmysanns npooykmuenocmi (TECTyBaHHsSI TPOJAYKTHBHOCTI) — II€ BHUJT
TECTYBaHHS TPOTPaMHOTO 3a0e3ledyeHHs, 10 3abe3mneduye OIIHKY IIBUIKOCTI,
MacIITa0OBaHOCTI, CTIMKOCTI Ta IHIIMX AaCMEKTIB MPOAYKTHBHOCTI MPOTPaMHOIO
3a0e3nedyeHHsl i €()eKTUBHUMH HABAaHTAKEHHSMH Ta YMOBaMH BUKOPHCTAHHI.
Lle#t BuA TeCcTyBaHHS O3BOJISE BUPIIIATH TPOOIEMH, TTOB’s3aHi 3 MPOTYKTUBHICTIO
mporpaMHoro 3a0e3nedeHHs, Takli sK BUIbHA BIAMOBiAb, 3001, CcHUCTEMHU
nepe3aBaHTAKEHHS TOIIO, Ta 3a0e3lmeuye MOXKIIHUBICTh ONTHUMI3yBaTH TPOIYKT
niepe]] 1oro BUITYCKOM.

Hasaumaoicysanone mecmysanns (load testing) — me Bua TecTyBaHHS
MPOrpaMHOro 3a0e3MEeUeHHs, SKUW JI03BOJISIE BUKOPHUCTOBYBATH, SIK Iporpama
MpaIloe 3a YMOB BEJIMKOTO HaBaHTa)XXEHHs Ha cucteMmy. lleit Bun TecTyBaHHS 3
BUKOPHUCTAHHSAM OIlIHKM MAaKCHUMaJIbHOTO HAaBaHTa)XCHHSA, Taka CHCTEMa MOXeE
BUTpUMaATU Oe3 3001B, BUOpaHUX TpoOeM, MOB’SI3aHUX 3 MPOIYKTUBHICTIO, IO
BUKOHYETHCSA 32 YMOB BEJIMKOIO HaBaHTaxeHHs. HaBaHTayBallbHE TECTyBaHHS
JI03BOJISIE€ 3aCTOCYBATH, K MPOTpPaMHE 3a0e3MeUeHHS MPAIIO€ B PEATbHUX YMOBaX
BUKOPUCTaHHSA, Ta 3a0e3leuuTd CTabuIbHy poOOTYy CHCTEeMH MijJ  4ac
MaKCUMAaJIbHOTO 3aBaHTAYKEHHSI.

Jumne mecmysannss (Smoke testing) — Bux TeCTyBaHHS NPOrPaMHOTO
3a0e3MeUeHHs, KUl Tepeadadae MpPOBEJACHHS HEBEIMKOTO HAOOpYy TECTIB s
MEepeBIpKA OCHOBHOT (YHKIIIOHATBLHOCTI Tporpamu micis 1 3miH. lleit Bupg
TECTYBaHHSI NPOTATOM TPUBAJIOr0 4acy Mepej 3almyCKOM OUIbII MOBHOTO HA0Opy
TECTIB, 100 MEPEKOHATUCS, ITI0 B IPABMWIIbHIN pOOOTI MpOrpaMu BUSIBICHI KPUTUYHI
npoOnemu. [HAMBIAYyM TeCcTyBaHHSA JI03BOJISIE IIIBUJKO BHUSBUTU CEpPHO3HI
npobiemMu Ta AepeKTH, SKi MOXKYTh HNPHU3BECTH A0 30010 MporpaMu MiJ yac il
po6oTH, Ta 3an00IrTH MiABUIIIEHUM BUTpaTaM 4acy Ta pecypciB Ha TECTyBaHHS.

Cmpec-mecmyeanns (CTpec-TeCTyBaHHSI) — BUJ TECTYBaHHsS MPOrPaMHOTO
3a0€e3MeUeHHs], 1[0 CTBOPIOE HABAHTAXKEHHS Ha CUCTEMY 32 MEXaMHU ii HOPMaJIbHOTO
pexXuMy poOOTH 3 MPU3HAYCHHSIM BU3HAUCHHS i M€K BUTPUBAJIOCTI Ta CTIHKOCTI.
Bun tectyBaHHS J03BOJISIE€ TIEPEBIPUTH, SIK MPOTPAMHE 3a0€3MEUYCHHS MPAIIoE 3a
YMOB BHCOKOTO HABAaHTA)KCHHS Ta CTPECOBHX CHUTYaIliH, SKi MOXYTh BUHHKATH B

pCajlbHNX YMOBAX BUKOPUCTAHHA.
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Tecmysannsi cmabinonocmi (testing testing) — Bua TecTyBaHHS IPOIPaMHOTO
3a0e3MeUeHHs, 10 TMepeBipsie HOro 3/aTHICTh MpallOBaTH CTIAKO MPOTITOM
TPUBAJIOTO TMEPIOAY Yacy B PI3HUX yMOBaxX Ta MPH PI3HUX HABAHTAKCHHSIX.
TecTyBaHHSI CHpsIMOBaHE Ha CTBOPEHHS MOXJIMBUX IUX JE(EKTIB, sIKI MOXYTb
IPU3BECTH /0 3001B CUCTEMH IiJ Yac TPUBAJOi pOOOTH, a TaKOXK HA BU3HAUCHHS
TOr0, SIK IIBUJKO CUCTEMa MOKE BITHOBUTHUCS HICIISA 30010.

Tecmyesanns 3pyunocmi suxopucmanns (Usability testing) — Bux tectyBaHHs
IPOrpaMHOTO 3a0€3MEeUeHHs, IO CIOPSIMOBAHWN HA BU3HAYEHHS TOTO, HACKLIBKU
JETKO Ta 3pYYHO KOPHUCTYBaul MOXKYTh B3a€MOJIATU 3 MPOrpamoro. TecTyBaHHSA
OILIHIOE, SIKI 1 HACKUIbKM I1HTYiTHUBHO 3pO3yMIJIl Ta 3pyd4Hl JJIi KOPHCTYBauiB
1HTEpPeic Ta PyHKIIOHAIbHI POTPaAMHU.

Tecmysanns inmepgheiicy xopucmysaua (Ul testing) — nporec mepeBipku
(GYHKIIIOHATBHOCTI Ta  KOPEKTHOCTI  poOoTH  iHTepdelcy  MmporpamMHOTo
3a0e3nedeHHs. Y TeCTyBaHHI NEPEBIPSIOTHCA Takl AacCHeKTH, SK B3a€EMOJIA
KOpHUCTyBaua 3 rpadiyHuM iHTepdercoM, MPaBUIBHICTh PO3MIIICHHS E€JIEMEHTIB
1HTEp(eicy, BIAMOBIIHICTh KOJbOPIB Ta MPHU(TIB BUMOTAM JTU3ANHY.

Tecmysanns beznexu (security testing) — mpoiiec mepeBipKkd MPOrpPaMHOTO
3a0e3MeYeHHs] Ha Bpa3NIUBICTh JO BHUABIEHUX aTak Ta 3JIOBMUCHHX Mil. Y
TECTyBaHHI NEPEBIPSAIOTHCS MPOTrpaMu IIOAO 3aXHUCTy Bl PI3HOMAHITHUX 3arpos,
HAIPUKJIAJ, BKIIOUCHHS B CUCTEMY, KpaJikka KOH(]iAeHIiitHOT iHdopMmarllii, 371am
NapoJiiB Ta 1H.

Tecmysanns noxanizayii (localization testing) — mporec mporpaMmHOro
3a0€3MeUeHHs II0JI0 HOTO MOKIIMBOCTI KOPEKTHO TMPAIIOBATH B PI3HUX IMEpPEBipKax
Jokami3auii Ta MOB. Y TECTyBaHHI NMEPEBIPSETHCS NMPABUIBHICTh BIATBOPEHHS Ta
po6otu I13 3 ypaxyBaHHSIM MOBHHX OCOOJMBOCTEH JIOKai3arlii.

Tecmysannsi cymicnocmi (compatibility testing) — mpouec mnporpamHoro
3a0e3MeUeHHs] Ha WOro 3AaTHICTh MpAIlO€ MPAaBHIBHO B PI3HUX CEpPEIOBHUIIAX
nepeBipku. [lig yac TecTyBaHHS TeEpEBIPSEThCS CYMICHICTh, SIK MpPOTpamMHe
3a0€e3MeUeHHsl IPALIOE 3 PISHUMHU CUCTEMaMHM, YCUISIKUMU Opay3epaMu, arnapaTHUM

3a0€e3MIeUeHHsIM, 3 IKUMU MOJKJIMBO B3a€MOIISTH.
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B yknazeHH1 BuIe3a3HAY€HOr0 MOKHA CKa3aTH, 1110 TECTYBAaHHSI Ma€ ABi
METH.

Ilepwa — mokazatu po3poOHUKY 1 KiIieHTY, 1m0 [1O BinmoBizae 3asBiIeHUM
BUMOTaM. 3 TOYKHM 30pY KII€HTA 11€ 03HAYae€, 110 IS KOKHOI (DYHKITIOHAJIBHOCTI,
OaxkaHoi 3 foro OOKy 1 3amucaHoi B JOKyMEHTI BUMOT, MPOBEJACHO K MIHIMYM B
OUH TeCcT (K TMpaBWiIO, 3BUYANHO, OuIbIIe). Y pasi 3arajlbHOAOCTYITHOTO
pOrpamMHOro 3a0e3MeUeHHs TO, 110 y MpOorpaMHOMY 3a0e3NeueHH] NPOTEeCTOBaH1
BCl 3aJaHl OCHOBHI BJIACTHUBOCTI. BIiIMOBIIHWII TECT HA3UBAETHCA — Bajlgaris
(mepeBipka AOCTOBIPHOCTI). YCIIiIIHA BaJiJallig BKa3ye, IO CUCTEMA MPAIIOE SIK
Tpeoa.

/lpyea — 3HalTH cuTyailii, nporpamHe 3a0e3MeUYeHHs MOBOJUTHCS HE TaK,
HebakaHo abo He BiamoBiaae crnenudikaiii. OTke, MOIIyK MIOMHIIOK B IIbOMY CEHCI
NPU3HAYEHUN JJIs TOro, MO0 JIIKBIAyBaTH HeOa)kaHy IMOBEIIHKY CHUCTEMH, SIK
HalpuKiIaa, Kpax CHCTEeMH, HeOakaHa B3a€MOJisl 3 IHIIMUMHU CHCTEMaMH,
HEIpaBUJIbHI PO3paxyHKH, MOIIKOKEH] JaHl. BUKoHye 1€ 3aBIaHHS TECTyBaHHS
IMEHY€EThCS TECTYBaHHAM AedekTiB (detect testing).

TyT € ycniimHuM TecT, SIKU MOKa3ye 0 TOMUIKUA CUCTEMH, a00 K THIIUMHU
CJIIOBAMHM, 3HAXOJUTh Y CHCTEMI MOMWIKY (10 TOJAJIbIIMX BUIPABJIECHb SKOi, 1
MPUCTYIAIOTh).

Hampuknan oqun cnerudivyauii acekT oOpoOku moMusiok y Swift nmossirae y
TOMY, 1110 PYHKIIi HE TOKA3YIOTh SIKl IOMUJIKM BOHH MOXKYTb reHepyBaTH. DyHKII1s,
no3HaueHa sk throws, TeopeTHyHO HEe MOXe TeHepyBaTH MOMHIIKH a00 JeKibKa
MUJIBMOHIB TIOMHJIOK 1 II€ HE€ MOXKHA JI3HATHCS, IMOJWBUBIINCH HAa CUTHATYPY
¢byHkuii. BigcyTHICTh SIBHOTO mMepepaxyBaHHS Ta 0OpOOKH KOKHOI MOMMIIKH JIa€
pPO3pPOOHUKY THYYKICTh, aj€ CyTTEBHUM HEJOJIKOM € Te, M0 HE MOKHA IIBHJKO
J13HATHUCS, SIK1 TIOMUJIKM MOYKE BUKJIMKATH a00 PO3MOBCIOKYBATH (QYHKIIIIO.

OyHKINT HE MOKa3yITh CBOIX MOMHUJIOK, TOMY PEKOMEHAYEThCS HaJlaBaTH
AKych 1HOpMAIIio Tam, e e MoxumBo. Aje 3a gomomoror Quick Help ma OC
MacOS mo’xe AOMOMOITH HaAaTH JOAATKOBY iH(MOpMAIlI0 MPO MOMMIIKH, SKI

PO3POOHUK MOXE TeHEePYBaTH.
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3.6 TectyBaHHS 10AATKY

S nmpuainsto 0coOIMBY yBary sIKOCTI MPOAYKTY Ta PETEIBHOMY TECTYBAaHHIO
JUTSI BUSIBJICHHS P13HUX TUITIB MOMUJIOK: TEXHIYHUX, BI3yalbHUX, JIOTTYHUX TOIIO. Le
€ HEBIJ €MHOI0 YaCTHHOIO TIporecy CTBOpeHHs mporpam st macOS. Ilepen
MOYaTKOM po3poOKM aoAatkiB ansi macOS aHAMTUKH JOCHIIKYIOTh PUHOK,
KOHKYPEHTIB, IIJIbOBY ayJUTOPII0 Ta aKTyaibH1 TeHJeHIli. Ha oCHOBI MX JaHUX
BU3HAYAIOTHCSA KJIFOYOBI Tl Ta 3aBAaHHS Mporpamu, o (GOpMyIOTh CTpaTETiio
npoekTy. PerenpHa yBara a0 jAetalied Ha KOXXHOMY €Tamli € OCHOBOK JIJIst
JIOCSITHEHHSI YCIIIIHOTO pe3ynbTaTy. CTBOpeHHs noAaTkiB ajist macOS nependavae
noTpuMaHHs BUMOr Apple Ta cnenugiyHux 0cOOIMBOCTEN W€l MIaTPOpPMHU.
BaxnuBo 3a0e3neuuTd  CTaOUIbHICTH poOOTHM  GYHKIIA 1  BIJAMOBIIHICT
peamizoBaHOTO (PYHKITIOHATYy TIEPBICHOMY JM3aliHy Ta TPOEKTHUM BHUMOTaM.
TecTyBaHHS BIJITPA€ KIIOYOBY POJb, OCKUIBKM MOMWIKH YA HEIOJIKH Yy POOOTI
porpaMu MOXYTh TMPHU3BECTH JO BTPATH KOPUCTYBadiB. TOMy I[bOMY IpOIIECY
NPUALIAETECS OCOOMBA yBara, 1 TECTYBaJbHUK 3ay4a€TbCs 3 CAMOrO IMOYATKY
pPO3pOOKH — BiJl aHATI3Y HaBITAIIMHUX CXEM JI0 TIEPEeBIpKU MakeTiB iHTepdeiicy. Ha
3aBeplIaIbHOMY €Tarll MU MPOBOJMMO TECTYBaHHS ISl BUSIBJICHHSI TEXHIYHUX 1
Bi3yaJbHUX MOMMJIOK, BHOCUMO HEOOX1IHI BUIIPABJICHHS Ta JIOBOJIUMO JI0JATOK /10
noBHOT rotoBHOCTI. [licnsa 1mporo mporpama myounikyerbest B Mac App Store 13
MPaBUJIBHO TIATOTOBJICHUMHU OINMKMCAMH Ta METAaJaHUMH IS €()EKTUBHOTO

IIPOCYBAHHS.

3.7 BUCHOBKH 10 TPETHOI0 PO3IiTy

Po3poOka mporpamu — 11e CKJIaIHUNA MPOLIEC, IO OXOIUTIOE Oe3/114 eTalliB 1

noTpedye IUPOKOTO CHEKTpa 3HaHb 1 HAaBUYOK Yy cdepl MPOEKTYBaHHS,

MpOrpaMyBaHHA Ta TECTYBAHHS.
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PO3/11J)1 4 EKOHOMIYHE OBI'PYHTYBAHHSA ITPOEKTY

4.1 bizHec-JIaH PO3POOKH NMPOrPAMHOI0 3a0e3neYeHHs

VY cranii po3pobku Oi3HEC-TUIaHy Ha pOo3pOOKYy MPOTPaAaMHOTO 3a0e3TMEeUCHHS
noaatky 1t MacOS 3 Ha3Boro MacTranscript.

Jlanuif OAATOK TpPU3HAYCHWM M 3BUYAWHUX KOPUCTYBadiB, TaKOX
MIXOMUTh 1 JJIs KOMIIaHIM, 13 MOXJIMBICTIO PO3IIMPEHHS (YHKI[IOHATY Ta
OTpUMaHHS BiJ Horo BukopucranHa. MovieTranscript — 1e a0maTok s

TPAHCKPUOYBaHHS aya10 3 MOKJIUBICTIO pelaryBaHHs, TAKOX MICTUTH 1HIII KOPUCHI

GyHKITI.

4.2 Pe3rome

[Tocnoyru, ki HATAIOTHCS, MOJATAIOTh Y CTBOPEHHMX BIAMOBIIHUX T0JaTKax
u1st 00poOku ayzio Ta iHpopmaTuzauii BignosigatoTe neBHuM KBEJ/IAM, a came:

— KBEJI 62.01 (koM t0oTepHe MporpaMmyBaHH);

— KBE]I 62.02 (koHcynbTaIlii 3 nutanb iHQopMaTu3ailii);

— KBE/I 58.29 (BuaaHHs 1HILIOTO POTrPaMHOro 3a0€3MeUeHHs).

[{ineoBa ayauTOpis NPOAYKTY BKIIOUYAE€ KOPUCTYBAYiB, SIKI PETYJISAPHO
MPaIoTh 3 MyJIbTUMEI1a — (paillaMu, KOMIaHii 1 JII0/IU, K1 MalOTh CIIyXOBi abo
1HII1 Baau. BU3HaueHHs MIbOBOT ayAUTOPIi TOTIOMOXKE Yy TPOCYBaHHI MPOIYKTY Ta
po3po0IIi eheKTUBHOT peKIIAMHOI KaMTIaHii.

[Ipu peamizauii npoexkTy cepennst IiHa ctaHoBUTH 950000 rpH, a dac
peanizaiii Bix 6 70 9 micsiB. 3arajipbHuM, HA MOKO TyMKY, MOXHa MPUITYCTUTH,
BPaxOBYIOUH, 10 cepeiHd 1iHa cTaHOBUTH 950000 rpH, TO TaKHii MPOEKT MOXKE MaTH
pi3HI BapiaHTU NOpUOYTKY 3aJ€KHO Bl BUTpAT 1 Mapxki. SKmio, Hampukian

npuOyTKOBICTh cKIaaae 20%, To npudytok Mmoxe 0ytu: 950000x20%=190 000 rpH.
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4.2.1 MapkeTuHr

Jlna toro, mo6 3aJ0BOJILHUTH MOTPEON KOPUCTYBadiB MOTPIOHO 3poOHUTU
3py4uHuM iHTepdeiic. barato Oyae nmpu3HadyeHo came po3poOIli 3pyUHOTO JAU3aNHY.
OxpeMo nu3aiiHy, IBUIKOAIS Ta HAJIIWHICTD € YK€ BaXJIMBUMHU MyHKTaMu. [lum
MMOBUHHA 3alMaTHCs KoMaH1a OekeH 1 Ta G)POHTEH/I, 1 HE MEHII BYKJTMBUM € TaKOXK,
yuTabenbHICTh KoJy. ToMy motpiOHiI ¢axiBil, a came (senior). [onoBHUM
HEJIOJIIKOM € BEJIMKAa KOHKYPEHTHICTh Ha PUHKY.

[IpocyBanHsiM nogaTky Oyne 3aiiMaTHCh KOMaHja 13 mpomoytepiB. Ilicis
3aKIHYEHHS peaiizailii po3poOKU MPOEKTY OyIyTh CTBOPEHHI peKJIaMH Ha PI3HUX
caiiTax, 1 Ti3HIIIE HAaNeBHO, Oy/le CTBOPEHWM BIIACHUM CaWT, JJIs MEPeriisimy

1H(OopMaIlli PO 3aCTOCYHOK Ta MOTO CKauyBaHHS.

4.2.2 HopMaTHUBHO-IIPABOBi HIOAHCH

KOpunnunuii cratyc @OIT (bizuunuii mianpueMers TpPeThoi rPyIin).

ITepeBaru ®OII:

— HU3bKE JCPKMUTO;

— po3mip mTpadis;

— CIIpOIIleHA JIIKBIAAIlis;

— po0oTa 1o cxXemi €JUHOTO TOJIATKY.

Henonixu ®OIT:

— MOJJIMBUHU apellT MarHa;

— 0oOMeKeHHs 10 BUJaM JisSJIbHOCTI;

— mimita goxomiB OOIT.

BpaxoByrouu Bci HE0JIKH, a Takoxk nepeBaru BeaeHHs GOl onucani Buie,
X04 1 MPUBATHA MiANPUEMHUIIbKA opMa BeJeHHS O13HECY € TPEKpacCHUM BUOOPOM
uist OlnbiIocTi (Bi3uyHUX 0ci0, $KI 3I1MCHIOTh, (Hampukian, y cdepi IT
TEXHOJIOT1H), 1151 CTPYKTypa € XOPOIIUM BUOOPOM JjIsi KOMIIAHIM 1 cTapTariB, sKi

IUTAHYIOTh POCTH UM MalOTh BUCOKI Oi13HEC-TIJIaHU 1 MOTEHIIIiHI 3000B’ 13aHHSI.



68

4.2.3 Cxaananns piHaHCOBOTO OIOIKETYy

Jlnsa 3abesnedeHHs (iHaHCyBaHHSA MPOeKTy po3mipom 1500000 rpH
nepeadavacThCss MOKIMBICTh 3aJTy4CHHS IHBECTOPIB a00 KPEIUTHUX KOIIITIB.

Butpatun Ha mnpoekT ouiHIOETBCA po3mipoM y 950000 rpH, a mepuuit
npuOyTOK OUIKY€ETHCS Yepes Pik.

Oco0a, sika 3aiMaEThCS MPOEKTOM, € (HI3UYHOI0 0COO0I0 MIANPUEMIIEM 3-01
TPYIH OTIOJIaTKYBaHHSI.

ITogaTtox Ha MpuOYTOK cTaHOBUTH 3% ab0 5% 3anexHO B CyMH JOXOAY, 1
cTaHoBUTH 1027.66 rpH Ha MiCAIIb.

TepMmiH criaTd MOAATKIB CTaHOBUTH 10 KajgeHJapHUX JHIB 3TIIHO 3

noJiokerasaMm [1.295.3 KITV.

4.2.4 OuiHka MOKJINBUX PU3HUKIB NMPOEKTY

MOo>XIJIMBICTH MPOBAy MPOEKTY Yepe3 CUIIbHY KOHKYpEHIIiio icHye. Ha Moo
JYMKY, OJHUM 13 CIOCOO1B 3MEHILIEHHSI LIbOI'0 PU3UKY MOKHA BUTPATUTH T0AATKOBI
KOLITH Ha pEKJIaMy MNPOAYKTY. SIKIIO BUHHUKIM 30UTKH, TO iX MOXHa MOKPUTH

[UISIXOM TIBUIIEHHS I[IHM HA BHYTPIIIHIO MOKYTIKY JTOJATKY.
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BUCHOBKHA

ITin yac BUKOHaHHA KBamidiKaIiiHOI poOOTH MHOI OYyJIM BHBUCHI CydacH1
TEXHOJOT1] TPaHCKpUOYBaHHS ayJio, sIKi 3HAYHO CHPOINYIOTH poOOUl MpolecH Ta
MIBUIYIOTH iX e)eKTUBHICTh. Lle m03BoJsie aBTOMATU3yBaTH PyTHHHI 3aBIaHHS,
CKOPOYYIOYH Yac, HEOOX1THUM 111 0OpOOKHU BEIMKUX 00CATIB iHGOopMaIlii. 3aBIsSKU
BUKOPHCTAHHIO TaKWX TEXHOJIOTIM MOXXHA JOCATTH 3HAYHOI €KOHOMIl Hacy Ta
3MEHIIUTA WMOBIPHICTh TTOMHJIOK, IO € acCHeKTOM i mpodecioHaniB y cdepi
KYPHaJIICTUKH, M€]l1a Ta OCBITH.

MoxxHa 3poOUTH BUCHOBOK, HIO0 JAOUUIBHIIIE MiAIOpaTH TUN J00aBKU
BIIMOBIHO 710 cHenu(ikyu MOCTaBICHUX 3aBJaHb. BuOIp TEXHOJOTIM 1 MiIXO/IIB,
30KpeMa aJITOPUTMIB TPAHCKPUOYBaHHS, 3aJIEKUTh B BUMOT JI0 TOYHOCTI,
IIBUIKOCTI Ta IHTErPalIiHUX MOKIIMBOCTEH 3 IHIIUMU CUCTEMAMHU.

Jlns HanrcaHHS KBamidiKaiiHol poOOTH BUKOPUCTAHO OIEPaIliiiHy CUCTEMY
MacOS, inTerpoBany MoBY nporpamyBanHs Swift Ta cepenoBuie po3pooku Xcode.
Ili IHCTpYMEHTH JO3BOJMIIM €(PEKTHBHO PO3POOUTH J0JATOK 13 HEOOXIJTHHM
(GyHKIIOHAJIOM, a TaKOoX 3a0e3MeYuTH 3pYYHUH Ta IHTYITMBHO 3pO3yMUIHI
1HTEpPEiC 11 KOPUCTYBaUiB.

Takox y IuIIoMi KJIIEHTY CTBOPEHO YaCTHHY JOJATKy, sKi 3a0e3mnedye
B3a€EMOJIIIO 111 OOpoOKM ayaio-(aiiiB, iX TpaHCKpUOYBaHHS Ta MOJANbIIOL
00poOKku TekcTy. Po3poOka 1€l yacTMHM BUMarajga 3acTOCyBaHHS MPUHITUIIIB
00’€KTHO-OpPIEHTOBAHOTO TMpOTpaMyBaHHs Ta IHTErpamii 3 pPi3HOMaHITHUMH
610mioTexkaMu Ji71st poOOTH 3 ayJ110- Ta TEKCTOBUMHU JTAHUMH.

3aranom, po0OoTa A03BOJIMIIA OTPUMATH TJIMOOKE PO3YMIHHS TIPOIIECY
PO3pOOKU JOAATKIB JJIsi TpAaHCKpUOYBaHHS ayaio Ta iX ONTUMI3AIil JJIsI peaTbHUX

YMOB BUKOPUCTaHHS.
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JOIJATOK A
Peanizauia nporpamu MovieTranscript

A.1 ComboColorWell

// ComboColorWell.swift

//

// Created by Oleksandra Zhyrova on 16-09-24.
// Copyright © 2024 zho. All rights reserved.
//

import Cocoa

@available (OSX 10.12, *)
@available (OSX 10.12, *)
Qavailable (OSX 10.12, *)
class ComboColorWell: NSControl {

// MARK: - public vars
@IBInspectable var color: NSColor {
get {

return comboColorWellCell.color
}
set {
comboColorWellCell.color = newValue
}
}

@IBInspectable var allowClearColor: Bool {
get {
return comboColorWellCell.allowClearColor
}
set {
comboColorWellCell.allowClearColor = newValue
}
}

// MARK: - private vars
private var comboColorWellCell: ComboColorWellCell ({
guard let cell = cell as? ComboColorWellCell else {
fatalError ("ComboColorWellCell not wvalid") }
return cell

}
// MARK: - Overridden functions
override func resignFirstResponder () -> Bool {

comboColorWellCell.state .off
return super.resignFirstResponder ()

}
// MARK: - init & private functions

override init (frame frameRect: NSRect) {
super.init (frame: frameRect)
doInit ()



required init? (coder: NSCoder) ({
super.init (coder: coder)
doInit ()

}

private func doInit () {
cell = ComboColorWellCell ()
}

}

@available (OSX 10.12, *)

extension ComboColorWell: NSColorChanging {
func changeColor (_ sender: NSColorPanel?) {

if let sender = sender {
comboColorWellCell.colorAction (sender)

}
}
Qavailable (OSX 10.12, *)
class ComboColorWellCell: NSActionCell {
enum ControlArea {

case nothing

case color

case button

enum MouseState {
case outside
case over (ControlArea)
case down (ControlArea)
case up (ControlArea)

}
// MARK: - public vars

var color = NSColor.black {
didSet {
controlView?.needsDisplay = true
}
}

var allowClearColor = true
// MARK: - public functions

func mouseEntered(with event: NSEvent) ({
if isEnabled {
mouseMoved (with: event)
}
}

func mouseExited(with event: NSEvent) {
if isEnabled {
mouseState = .outside
}
}

func mouseMoved (with event: NSEvent) {
if isEnabled {
mouseState = .over (controlArea (for: event))
}
}

@objc func colorAction(_ sender: ColorProvider) {

action(for: sender.color)

}

private func action(for color: NSColor) {

72
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self.color = color
if let control = controlView as? NSControl {
control.sendAction (control.action, to: control.target)

}
}

// MARK: - private vars
private lazy var mouseTracker = {
return MouseTracker (mouseEntered: { self.mouseEntered(with: $0) 1},
mouseExited: { self.mouseExited(with: $0) 1},
mouseMoved: { self.mouseMoved(with: $0) })

O

private var mouseState = MouseState.outside {

didSet {
if mouseState != oldValue {
handleMouseState (mouseState)
controlView?.needsDisplay = true

}

private let imageInset = CGFloat(3.5)

// MARK: - overrided vars
override var controlView:

didSet {
// add a tracking area to let our mouse tracker handle

NSView? {

significant events
controlView?.addTrackingArea (NSTrackingArea (rect: NSZeroRect,

[ .mouseEnteredAndExited,
.mouseMoved,
.activeInKeyWindow,
.inVisibleRect],
owner: mouseTracker,
userInfo: nil))

options:

}

override var state: NSControl.StateValue {

didSet {
// handle the new state

handleStateChange ()

}

// MARK: - overrided functions

override func setNextState() {
// disable next state default setting, called mainly by the default

cell mouse tracking
return

}

override func draw(withFrame cellFrame:
// helper functions

NSRect, in controlView: NSView)

func fill (path: NSBezierPath, withColor color: NSColor =

.controlColor) {
color.setFill ()
path.fill ()

}
Fill the passed path with the passed gradient.

func fill (path: NSBezierPath, withGradient gradient: NSGradient) {



74

gradient.draw(in: path, angle: 90.0)
}

// hard coded colors and gradients
let buttonGradient: NSGradient = {
NSGradient (starting: NSColor (red: 17, green: 103, blue: 255),
ending: NSColor (red: 95, green: 165, blue: 255))!

O

NSColor.black.withAlphaComponent (0.25) .setStroke ()
// give some space to the control rect for anti aliasing
let smoothRect = NSInsetRect (cellFrame, 0.5, 0.5)

// the bezier path defining the control

let path = NSBezierPath (roundedRect: smoothRect, xRadius: 6.0,
yRadius: 6.0)

path.lineWidth = 0.0

if state == .on {
// on state always draws a selected button
fill (path: path, withGradient: buttonGradient)
} else {
switch mouseState {
case .outside,
.up:
fill (path: path)
case let .over (controlArea):
switch controlArea {
case .button:
// mouse over button draws a darker background
fill (path: path, withColor:
NSColor.lightGray.withAlphaComponent (0.25))
default:
fill (path: path)
}
case let .down (controlArea):
switch controlArea {
case .button:
// clicked button draws selected
fill (path: path, withGradient: buttonGradient)
default:
fill (path: path)

imagelLiteral (resourceName: "ColorWheel") .draw (in:
NSInsetRect (buttonArea (withFrame: cellFrame, smoothed: true), imagelnset,
imagelInset))
NSBezierPath.clip(colorArea (withFrame: cellFrame))
if color == .clear {
fill (path: path, withColor: .white)
let area = colorArea (withFrame: cellFrame)
let blackPath = NSBezierPath()
var point = area.origin

blackPath.move (to: point)
point = NSPoint(x: area.width, y: area.height)
blackPath.line (to: point)
point.x = area.origin.x
blackPath.line(to: point)
blackPath.close ()
path.addClip ()
fill (path: blackPath, withColor: .black)
} else {
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fill (path: path, withColor: color)

path.setClip ()
path.stroke ()
if !isEnabled {
fill (path: path, withColor: NSColor (calibratedWhite: 1.0, alpha:

0.25))
}
switch mouseState {
case let .over (controlArea),
let .down (controlArea):
switch controlArea {
case .color:
imagelLiteral (resourceName: "CircledDownArrow") .draw(in:
popoverButtonArea (withFrame: cellFrame, smoothed: true))
default:
break
}
default:
break

override func startTracking(at startPoint: NSPoint, in controlView:
NSView) -> Bool {
switch controlArea (for: startPoint, in: controlView) {
case .color:

mouseState = .down(.color)
case .button:

mouseState = .down (.button)
default:

mouseState = .outside

}

return true

}

override func stopTracking(last lastPoint: NSPoint, current stopPoint:
NSPoint, in controlView: NSView, mouselIsUp flag: Bool) {
if !flag {
mouseState = .outside
return
}
switch controlArea (for: stopPoint, in: controlView) ({
case .color:

mouseState = .up(.color)
case .button:

mouseState = .up(.button)
default:

mouseState = .up(.nothing)

override func continueTracking(last lastPoint: NSPoint, current
currentPoint: NSPoint, in controlView: NSView) -> Bool {
mouseState = .down (controlArea (for: currentPoint, in: controlView))

return true

}

// MARK: - private functions
/**

Handle mpuse state here, currently we're only interested in mouse ups.
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*/
private func handleMouseState( state: MouseState) {
switch state {
handleMouseUp (in: controlArea)
mouseState = .over (controlArea)
default:
break
}
}
/**
Handle mouse up clicks here.
*/

private func handleMouseUp (in controlArea: ControlArea) {
switch controlArea {
case .button:
// toggle on and of state
state = (state == .on ? .off : .on)
case .color:
// switch state off
state = .off
if colorsPopoverVisible ({
// popover already visible, just bail out
return
}
// we need the control view to show the popove relative to it
guard let view = controlView else { break }
// create a popover
let popover = NSPopover ()
popover.animates = false
popover.behavior = .semitransient
// make ourself its delegate
popover.delegate = self
// create a Color grid and set it as the popover content

popover.contentViewController = ColorGridController (color: color,
target: self,
action:

#selector (colorAction(_ :)),
allowClearColor: allowClearColor)

// show the popover

popover.show (relativeTo: popoverButtonArea (withFrame:
view.bounds), of: view, preferredEdge: .minY)

// update the visible flag

colorsPopoverVisible = true

default:
mouseState = .over (controlArea)

}
/**

Handle state change here.
*/
private func handleStateChange () {
let colorPanel = NSColorPanel.shared
switch state {
case .off:
if colorPanel.isVisible,
colorPanel.delegate === self {
colorPanel.delegate = nil
}
case .on:
if let window = controlView?.window,
window.makeFirstResponder (controlView) ({
colorPanel.delegate = self
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colorPanel.showsAlpha = allowClearColor
colorPanel.color = color
colorPanel.orderFront (self)

}
default:

break

}

/**
Get the rect of the control that displays the selected color.
*/
private func colorArea (withFrame cellFrame: NSRect, smoothed: Bool =
false) -> NSRect {
var rect = smoothed ? NSInsetRect(cellFrame, 0.5, 0.5) : cellFrame
rect.size.width -= rect.size.height
return rect

}
/**
Get the rect of the control that displays the color panel button.
*/
private func buttonArea (withFrame cellFrame: NSRect, smoothed: Bool =
false) -> NSRect {
var rect = smoothed ? NSInsetRect (cellFrame, 0.5, 0.5) : cellFrame
rect.origin.x += (rect.width - rect.height)
rect.size.width = rect.height
return rect

}

/**
Get the rect of the control where a down arrow button should be drawn.
*/
private func popoverButtonArea (withFrame cellFrame: NSRect, smoothed:
Bool = false) -> NSRect {
let buttonSize = CGFloat (15.0)
let rect = colorArea(withFrame: cellFrame, smoothed: smoothed)
return NSRect (x: rect.width - (buttonSize + imagelInset),
y: ceil ((rect.height - buttonSize) / 2),

width: buttonSize, height: buttonSize)
}

/**
Get the area of the control where a mouse event has occurred.
*/
private func controlArea(for event: NSEvent) -> ControlArea {
guard let controlView = controlView else { return .nothing }

return controlArea (for: controlView.convert (event.locationInWindow,
from: nil), in: controlView)

}
/**

Get the area of the control where a point lies.
*/
private func controlArea (for point: NSPoint, in controlView: NSView) ->
ControlArea {
if colorArea (withFrame: controlView.bounds) .contains (point) {
return .color
} else if buttonArea (withFrame: controlView.bounds) .contains (point) {
return .button
} else {
return .nothing



// handle Color panel delegate events here.
Qavailable (OSX 10.12, *)
extension ComboColorWellCell: NSWindowDelegate {
func windowWillClose(_ notification: Notification) {
state = .off
controlView?.needsDisplay = true

}
@available (OSX 10.12, *)
extension ComboColorWellCell: NSPopoverDelegate {
func popoverWillClose( notification: Notification) {
colorsPopoverVisible = false

}

}
NSColor) {
doColorAction (color) }

class MouseTracker: NSResponder {

let mouseEnteredHandler: (_ : NSEvent) -> ()
let mouseExitedHandler: (_ : NSEvent) -> ()
let mouseMovedHandler: ((_ : NSEvent) -> ())?
/**

The designated initializer.
Requires handlers for the entered and exited events.
Moved event handler is optional.

*/
init (mouseEntered enteredHandler: @escaping (_ event: NSEvent) -> (),
mouseExited exitedHandler: @escaping (_ event: NSEvent) -> (),
mouseMoved movedHandler: (( event: NSEvent) -> ())? = nil) {

mouseEnteredHandler = enteredHandler
mouseExitedHandler = exitedHandler
mouseMovedHandler = movedHandler
super.init ()

required init? (coder: NSCoder) ({
fatalError ("init (coder:) has not been implemented")

}

override func mouseEntered(with event: NSEvent) {
mouseEnteredHandler (event)

}

override func mouseExited(with event: NSEvent) ({
mouseExitedHandler (event)

}

override func mouseMoved (with event: NSEvent) {
mouseMovedHandler? (event)

}
/**
A controller for a grid view to show and select colors.
*/
@available (OSX 10.12, *)
class ColorGridController: NSViewController {

// MARK: - public vars

/**

The color we want to show as selected in the grid.
*/

var color = NSColor.black {



didSet {
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// try to select the color in the grid view.
(view as? ColorGridView) ?.selectColor (color)

}
/**

Set this to false if you don't want the popover to show the clear color

in the grid.
*/
var allowClearColor =
didSet {
// propagate setting to the grid view.
(view as? ColorGridView)?.allowClearColor

true {

}
}
// MARK: - private vars
/**
The target that will receive the action message,
when color has been chosen.
*/
private weak var target:
/**
The action that will be sent to the target,
color has been chosen.
*/
private var action:

/**

AnyObject?

only

Selector?

= allowClearColor

only it neither is nil,

it neither is nil, when

The delegate that will be notified when color has been chosen.

Deprecated approach.
*/
private weak var delegate: ColorGridViewDelegate?

// MARK: - init & overrided functions
init () {

super.init (nibName: nil, bundle: nil)

convenience init (delegate:
self.init ()
self.delegate =

ColorGridViewDelegate)

delegate

convenience init(color: NSColor,
allowClearColor: Bool = true) {
self.init ()
self.color = color
self.target = target
self.action = action

self.allowClearColor = allowClearColor

required init? (coder: NSCoder) ({
fatalError ("init (coder:)

}

override func loadView() {
// create here our color grid
let colorGrid = ColorGridView ()
view = colorGrid
colorGrid.delegate = self
colorGrid.allowClearColor =
colorGrid.selectColor (color)

allowClearColor

target: AnyObject,

{

action: Selector,

has not been implemented")
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}
}
// conform to the ColorGridViewDelegate protocol.
@available (OSX 10.12, *)
extension ColorGridController: ColorGridvViewDelegate {
/**
Handle the color choice.
*/
func colorGridview(
NSColor) {
self.color = color
view.window?.performClose (self)
if let target = target,
let action = action {
let = target.perform(action, with: self)

colorGridview: ColorGridView, didChoose color:

}

delegate?.colorGridvView (colorGridvView, didChoose: color)

}
/**
Add ColorProvider conformance to NSPanel
*/
@available (OSX 10.12, *)
extension ColorGridController: ColorProvider {}
/**
The protocol for a delegate to handle color choice.
*/
@available (OSX 10.12, *)
protocol ColorGridvViewDelegate: AnyObject {
func colorGridvView(_ colorGridView: ColorGridview, didChoose color:
NSColor)
}
/**
A grid of selectable color view objects.
*/
@available (OSX 10.12, *)
class ColorGridView: NSGridView ({
// MARK: - public vars
weak var delegate: ColorGridViewDelegate?

/**
An array of NSColor arrays, meant to be presented as columns in the
grid.
*/
var colorArrays: [[NSColor]] = [[NSColor(red: 72, green: 179, blue: 255),

NSColor (red: 18, green: 141, blue: 254),
NSColor (red: 12, green: 96, blue: 172),
NSColor (red: 7, green: 59, blue: 108),
.whitel],

[NSColor (red: 102, green: 255, blue: 228),

NSColor (red: 36, green: 228, blue: 196),
NSColor (red: 20, green: 154, blue: 140),
NSColor (red: 14, green: 105, blue: 99),

NSColor
[NSColor (red: 122, green: 255, blue: 62),
NSColor (red: 83, green: 212, blue: 42),

red: 205, green: 203, blue: 203)1],

NSColor (red: 13, green: 97, blue: 2),

(
(
(
(
(
(
(
NSColor (red: 32, green: 166, blue: 3),
(
(
(
(
(
(
(

NSColor (red: 128, green: 128, blue: 128)],
[NSColor (red: 255, green: 255, blue: 85),
NSColor (red: 249, green: 222, blue: 40),
NSColor (red: 245, green: 173, blue: 9),
NSColor (red: 253, green: 128, blue: 8),
NSColor (red: 76, green: 76, blue: 76)],



[NSColor (red: 253, green: 129, blue: 122),
NSColor (red: 251, green: 76, blue: 62),
NSColor (red: 230, green: 0, blue: 14),

(

NSColor (red: 164, green: 0, blue: 2),
.black],

[NSColor (red: 252, green: 116, blue: 185),
NSColor (red: 232, green: 67, blue: 151),

(
(
NSColor (red: 189, green: 14, blue: 104),
NSColor (red: 133, green: 1, blue: 76),
.clear]] {
didSet {
setupGrid()

}

}

/**
Set this to false if you don't want the popover to show the clear color
in the grid.

*/
var allowClearColor = true {
didSet {
if let colorView = colorView(for: .clear) {
colorView.isHidden = !allowClearColor
}
}
}
// MARK: - public functions
/**
Try to select the element in the grid that represents the passed color.
*/
@discardableResult func selectColor( color: NSColor) -> Bool {

if let colorView = colorView(forT color) {
colorView.selected = true
return true

}

return false

}
// MARK: - init & overrided functions

init () {
super.init (frame: NSZeroRect)

rowSpacing = 1.0
columnSpacing = 1.0

setupGrid()

}

convenience init (in view: NSView) {
self.init ()

// make sure to disable autoresizing mask translations
translatesAutoresizingMaskIntoConstraints = false

// add the grid view programmatically (macOS 10.12 doesn't play well
with IB instantiated grids)
view.addSubview (self)

// hook the borders of the grid to the parent view
view.addConstraints ([NSLayoutConstraint (equalAttribute: .top,
for: (self, view)),
NSLayoutConstraint (equalAttribute: .bottom,



NSLayoutConstraint (equalAttribute:

NSLayoutConstraint (equalAttribute:

for: (self, view)),
for: (self, view)),
for: (self, view))])

}

required init? (coder: NSCoder) ({

fatalError ("init (coder:) has not been implemented")

}

// MARK: - private functions
/**
Build the colors grid here.
*/
private func setupGrid() {
// start with an empty grid

(0. .<numberOfRows) .forEach { removeRow(at: $0) }

// get colors as arrays of ColorView objects

let views = colorArrays.map {

return $0.map { ColorView(color: $0,

}

in: self) }

// Treat each array in views as a column of the grid

views.forEach { addColumn (with: $0) }
setPadding (5.0)

// set grid elements size and placement
(0. .<numberOfColumns) .forEach {

let column = self.column(at: $0)
column.width = 35
column.xPlacement = .fill

(0. .<numberOfRows) .forEach {

let row = self.row(at: $0)
row.height = 20
row.yPlacement = .fill

}
/‘k‘k

Set top, bottom, left and right margins as padding.

*/
private func setPadding(_ padding: CGFloat)
guard numberOfRows > 0 else { return }

row(at: 0).topPadding = padding
row (at: numberOfRows - 1) .bottomPadding

guard numberOfColumns > 0 else { return

let firstCol = column(at: 0)

let lastCol = column(at: numberOfColumns

firstCol.leadingPadding padding
lastCol.trailingPadding = padding

{

= padding

}

- 1)

.trailing,

.leading,
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/**
Try to find the element in the grid that represents the passed color.
*/
private func colorView (for color: NSColor) -> ColorView? {
for (columnIndex, colorArray) in colorArrays.enumerated() {

if let rowIndex = colorArray.firstIndex(of: color) {
return column (at: columnIndex) .cell (at: rowlIndex) .contentView
as? ColorView
}
}
return nil

}

/**

User has selected a color, tell it to the delegate.

*/

fileprivate func colorSelected( color: NSColor) {
delegate?.colorGridvView (self, didChoose: color)

}

}
/**
A view to represent a color in a grid.
*/
@available (OSX 10.12, *)
class ColorView: NSView {

// MARK: - public vars
let color: NSColor

var selected = false {
didSet {
needsDisplay = true
}

}
// MARK: - private vars

private weak var colorGridvView: ColorGridvView?
// MARK: - init & overrided functions

init (color: NSColor, in colorGridView: ColorGridView) ({
self.color = color
self.colorGridView = colorGridView
super.init (frame: NSZeroRect) // NSRect (origin: NSPoint (x: 0, y: 0),
size: NSSize (width: 50, height: 30)))
}

required init? (coder decoder: NSCoder) {
fatalError ("init (coder:) has not been implemented")

}

override func draw( dirtyRect: NSRect) {

guard let context = NSGraphicsContext.current?.cgContext else {
return }

if color == .clear {
NSColor.white.setFill ()
} else {

color.setFill ()
}

context.fill (dirtyRect)
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if color == .clear {
NSColor.red.setStroke ()
context.beginPath ()
context.move (to: dirtyRect.origin)
context.addLine (to: CGPoint (x: dirtyRect.width, vy:
dirtyRect.height))
context.strokePath ()
}
if selected {
NSColor.white.setStroke ()
} else {
NSColor.gray.withAlphaComponent (0.5) .setStroke ()
}
context.stroke (dirtyRect, width: selected ? 2.0 1.0)
}
override func mouseDown (with event: NSEvent) ({
selected = true
}
override func mouseDragged (with event: NSEvent) {
let point = self.convert (event.locationInWindow, from: nil)
selected = bounds.contains (point)
}
override func mouseUp (with event: NSEvent) ({
if selected {
colorGridView?.colorSelected(color)
}
}
}
// MARK: - Protocols & Extensions
/**
handy protocol for classes that have a color var
*/
@objc protocol ColorProvider {
var color: NSColor { get set }
}
/**
Add ColorProvider conformance to NSPanel
*/
extension NSColorPanel: ColorProvider ({}
/**
Add equatable conformance to MouseState enum
*/
@available (OSX 10.12, *)
extension ComboColorWellCell.MouseState: Equatable {
static func == (lhs: ComboColorWellCell.MouseState, rhs:

ComboColorWellCell.MouseState)
switch lhs {
case .outside:
switch rhs {
case .outside:
return true
default:
return false

-> Bool {

}

case let .over (leftArea):
switch rhs {

case let .over(rightArea):
return leftArea == rightArea
default:

return false

}

case let .down (leftArea):



switch rhs {
case let .down(rightArea):
return leftArea == rightArea
default:
return false
}
case let .up(leftArea):
switch rhs {
case let .up(rightArea):
return leftArea == rightArea
default:
return false

}
}

extension NSLayoutConstraint ({

public convenience init (equalAttribute: NSLayoutConstraint.Attribute,

for items: (NSView, NSView?),
multiplier: CGFloat = 1.0,
constant: CGFloat = 0.0) {

self.init(item: items.O,

attribute: equalAttribute,

relatedBy: .equal,

toltem: items.1,

attribute: (items.l != nil) ?
equalAttribute
.notAnAttribute,

multiplier: multiplier,

constant: constant)

}
}

extension NSColor {

convenience init (red: Int, green: Int, blue: Int, alpha: CGFloat
self.init (calibratedRed: CGFloat (red) / 255, green: CGFloat (green)

255, blue: CGFloat (blue) / 255, alpha: alpha)
}

}
class myTextView: NSTextView {}

A.2 Double+Extension

// Double+Extension.swift
// MovieTranscript

// Created by Oleksandra Zhyrova on 18.11.2024.
// Copyright © 2024 zho. All rights reserved.

extension Double ({
func checkIsEqual (toDouble pDouble : Double,
includingNumberOfFractionalDigits : Int) -> Bool {

let denominator : Double = pow(10.0,

Double (includingNumberOfFractionalDigits))
let maximumDifference : Double = 1.0 / denominator
let realDifference : Double = fabs(self - pDouble)

if realDifference >= maximumDifference {
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return false
} else {
return true

}

A.3 NSImage+Extension

NSImage+tExtension.swift
MovieTranscript

Created by Oleksandra Zhyrova on 18.11.2024.
Copyright © 2024 zho. All rights reserved.

extension NSImage {

Bool {
do {
try pngData?.write(to: url, options: options)
return true
} catch {
print (error)
return false
}
}
}
A.4 String+Extension
// String+Extension.swift
// MovieTranscript
//
// Created by Oleksandra Zhyrova on 18.11.2024.
// Copyright © 2024 Bright. All rights reserved.
//
extension String {
var withoutFileExtension: String {
get {
var components = self.components (separatedBy:

var pngData: Data? ({

guard let tiffRepresentation = tiffRepresentation,
NSBitmapImageRep (data: tiffRepresentation) else { return nil }
.png, properties:

return bitmapImage.representation (using:

}

func pngWrite (to url: URL, options: Data.WritingOptions

guard components.count > 1 else { return self }

components.removelast ()
return components.joined (separator:
}
}
var fileExtension: String {
get {

let components = self.components (separatedBy:

'")

let bitmapImage

86
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guard components.count > 1 else { return "" }
return components.last ?2? ""

A.5 EpisodeProject+CoreDataProperties

// EpisodeProject+CoreDataProperties.swift
// MovieTranscript
//
// Created by Oleksandra Zhyrova on 10/17/24.
// Copyright © 2024 zho. All rights reserved.
//
import Foundation
import CoreData
extension EpisodeProject {
@nonobjc public class func fetchRequest () ->
NSFetchRequest<EpisodeProject> {
return NSFetchRequest<EpisodeProject>(entityName: "EpisodeProject")
}
@NSManaged public var guidIdentifier: String?
@NSManaged public var videoDescription: String?
@NSManaged public var videoURL: String?
@NSManaged public var thumbnailURL: String?
@NSManaged public var creationDate: NSDate?
@NSManaged public var modifiedDate: NSDate?
@NSManaged public var styleFontFamily: String?
@NSManaged public var styleFontWeight: String?
@NSManaged public var styleFontColor: String?
@NSManaged public var styleFontSize: String?
@NSManaged public var framerate: Float
@NSManaged public var videoDuration: Float
@NSManaged public var styleFontShadow: Intlé6
@NSManaged public var arrayForCaption: NSOrderedSet?
}
// MARK: Generated accessors for arrayForCaption
extension EpisodeProject {
@objc (insertObject:inArrayForCaptionAtIndex:)
@NSManaged public func insertIntoArrayForCaption( value: CaptionLine,
at idx: Int)
@objc (removeObjectFromArrayForCaptionAtIndex:)
@NSManaged public func removeFromArrayForCaption (at idx: Int)
@objc (insertArrayForCaption:atIndexes:)
@NSManaged public func insertIntoArrayForCaption(_ values: [CaptionLine],
at indexes: NSIndexSet)
@objc (removeArrayForCaptionAtIndexes:)
@NSManaged public func removeFromArrayForCaption (at indexes: NSIndexSet)
@objc (replaceObjectInArrayForCaptionAtIndex:withObject:)
@NSManaged public func replaceArrayForCaption(at idx: Int,
with value: CaptionLine)
@objc (replaceArrayForCaptionAtIndexes:withArrayForCaption:)
@NSManaged public func replaceArrayForCaption (at indexes: NSIndexSet,
with values: [CaptionLine])
@objc (addArrayForCaptionObject:)
@NSManaged public func addToArrayForCaption(_ value: CaptionLine)
@objc (removeArrayForCaptionObject:)
@NSManaged public func removeFromArrayForCaption(_ value: CaptionLine)
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@objc (addArrayForCaption:)

@NSManaged public func addToArrayForCaption( values: NSOrderedSet)
@objc (removeArrayForCaption:)

@NSManaged public func removeFromArrayForCaption( values: NSOrderedSet)

A.6 CaptionLine+CoreDataProperties

//

// CaptionLine+CoreDataProperties.swift

// MovieTranscript

//

// Created by Oleksandra Zhyrova on 10/17/24.
// Copyright © 2024 zho. All rights reserved.

import Foundation
import CoreData
extension CaptionLine ({
@nonobjc public class func fetchRequest () -> NSFetchRequest<CaptionLine>
{

return NSFetchRequest<CaptionLine> (entityName: "CaptionLine™)

@NSManaged public var guidIdentifier: String?
@NSManaged public var caption: String?
@NSManaged public var startingTime: Float
@NSManaged public var endingTime: Float
@NSManaged public var episodeProject: EpisodeProject?
}
import AVFoundation
import Speech
extension CaptionLine
{
static func createCaptionLine (captionLineMetaInfo : CaptionLineMetaInfo)
-> CaptionLine
{
let description = NSEntityDescription.entity (forEntityName:
"CaptionLine", in: Helper.context!)
let cap = Captionline(entity: description!, insertInto:
Helper.context!)
cap.guidIdentifier = NSUUID() .uuidString
cap.caption = captionLineMetaInfo.caption
cap.startingTime = captionLineMetalInfo.startingTime
cap.endingTime = captionLineMetalnfo.endingTime
return cap

}

class CaptionLineMetaInfo {

var caption: String

var startingTime: Float

var endingTime: Float

init (caption: String, startingTime: Float, endingTime: Float) {
self.caption = caption
self.startingTime = startingTime
self.endingTime = endingTime

}

class VideoCaptionProcessor {
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private let recognizer = SFSpeechRecognizer (locale: Locale(identifier:
"en-UsS") ) !
private let videoFileURL: URL
init (videoFileURL: URL) {
self.videoFileURL = videoFileURL
}
func processCaptions (completion: @escaping ([CaptionLineMetaInfo]?,
Error?) -> Void) {
extractAudioSamples { [weak self] audioFileURL, error in
guard let self = self
else { return }

if let error = error {
completion(nil, error)
return

}
guard let audioFileURL = audioFileURL else {
completion(nil, NSError (domain: "AudioFileExtraction", code:
-1, userInfo: [NSLocalizedDescriptionKey: "Failed to extract audio file"]))
return
}
self.recognizeSpeech (from: audioFileURL, completion: completion)
H}
private func extractAudioSamples (completion: @escaping (URL?, Error?) ->
Void) {
let asset = AVAsset(url: videoFileURL)
asset.loadTracks (withMediaType: .audio)
{ traks, error in
print ("traks: \ (traks), error: \(error)")

guard let audioTrack = asset.tracks (withMediaType: .audio).first
else {
completion(nil, NSError (domain: "AudioTrack", code: -1,
userInfo: [NSLocalizedDescriptionKey: "No audio track found"]))
return
} do |

let outputURL =
FileManager.default.temporaryDirectory.appendingPathComponent ("extractedAudio
.m4a")
if FileManager.default.fileExists (atPath: outputURL.path) {
try FileManager.default.removeltem(at: outputURL) }

let exportSession = AVAssetExportSession(asset: asset,
presetName: AVAssetExportPresetAppleM4A) !

exportSession.outputFileType = .m4a
exportSession.outputURL = outputURL
exportSession.timeRange = CMTimeRange (start: .zero, duration:

asset.duration)
exportSession.exportAsynchronously {

if exportSession.status == .completed {
completion (outputURL, nil)
} else {

completion(nil, exportSession.error)

}
} catch {
completion(nil, error)

}
private func recognizeSpeech (from audioFileURL: URL, completion:
@escaping ([CaptionLineMetalInfo]?, Error?) -> Void) {
let request = SFSpeechURLRecognitionRequest (url: audioFileURL)
request.shouldReportPartialResults = false
recognizer.recognitionTask (with: request) { result, error in
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if let error = error {
completion(nil, error)
return }
guard let result = result else {
completion(nil, NSError (domain: "SpeechRecognition", code: -
1, userInfo: [NSLocalizedDescriptionKey: "No recognition result"]))
return }
var captionLineMetaInfos = [CaptionLineMetalnfo] ()
for segment in result.bestTranscription.segments {
let caption = segment.substring
let startingTime = Float (segment.timestamp)
let endingTime = startingTime + Float (segment.duration)
captionLineMetaInfos.append (CaptionLineMetalInfo (caption:
caption, startingTime: startingTime, endingTime: endingTime)) }
completion (captionLineMetaInfos, nil)

Forod

A.7 VerticallyCenteredTextFieldCell

// VerticallyCenteredTextFieldCell.swift
// MovieTranscript

// Created by Oleksandra Zhyrova on 10/17/24.
// Copyright © 2024 zho. All rights reserved.
//
import Cocoa
class VerticallyCenteredTextFieldCell: NSTextFieldCell {
func adjustedFrame (toVerticallyCenterText rect: NSRect) -> NSRect {
// super would normally draw text at the top of the cell
var titleRect = super.titleRect (forBounds: rect)
let minimumHeight = self.cellSize (forBounds: rect) .height
titleRect.origin.y += (titleRect.height - minimumHeight) / 2
titleRect.size.height = minimumHeight
return titleRect
}
override func edit (withFrame rect: NSRect, in controlView: NSView, editor
textObj: NSText, delegate: Any?, event: NSEvent?) {
super.edit (withFrame: adjustedFrame (toVerticallyCenterText: rect),
in: controlView, editor: textObj, delegate: delegate, event: event)
}
override func select (withFrame rect: NSRect, in controlView: NSView,
editor textObj: NSText, delegate: Any?, start selStart: Int, length
sellLength: Int) {
super.select (withFrame: adjustedFrame (toVerticallyCenterText: rect),
in: controlView, editor: textObj, delegate: delegate, start: selStart,
length: sellength)
}
override func drawInterior (withFrame cellFrame: NSRect, in controlView:
NSView) {
super.drawlnterior (withFrame: adjustedFrame (toVerticallyCenterText:
cellFrame),
in: controlView)
}
override func draw(withFrame cellFrame: NSRect, in controlView: NSView) {
super.draw (withFrame: cellFrame,
in: controlView)

}
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A.8 MovieTranscriptWindow

MovieTranscriptWindow.swift
MovieTranscript

Created by Oleksandra Zhyrova on 10/17/24.
Copyright © 2024 zho. All rights reserved.

import Cocoa
class MovieTranscriptWindow: NSWindow {

//

override func keyDown (with event: NSEvent) {

#if DEBUG

print ("Intercepted keyDown: \ (event)")

#endif

if event.keyCode == 49 && event.characters
AppDelegate.movieVC () ?.playPauseClicked

} else {

super.keyDown (with: event)

Py

A.9 VideoPreviewContainerView

VideoPreviewContainerView.swift
MovieTranscript

Created by Oleksandra Zhyrova on 10/18/24.
Copyright © 2024 zho. All rights reserved.

import Cocoa
class VideoPreviewContainerView: NSView {

var guid: String-?

func addSubImageView (capturedGUID: String?, imageView:

VideoPreviewImageView) {

}

if let cap = capturedGUID ({
if (self.guid == cap) {
self.addSubview (imageView)

}

class VideoPreviewImageView: NSImageView {}

A.10 TimelineOverallView

TimelineOverallView.swift
MovieTranscript

Created by Oleksandra Zhyrova on 10/18/24.
Copyright © 2024 zho. All rights reserved.

import Cocoa

(self)

{
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class TimelineOverallView: NSView {
override func awakeFromNib () {
let nc = NotificationCenter.default
nc.addObserver (self, selector:
#selector (scrollViewWillStartLiveScroll (notification:)), name:
NSScrollView.willStartLiveScrollNotification, object: nil)
nc.addObserver (self, selector:
#selector (scrollViewDidLiveScroll (notification:)), name:
NSScrollView.didLiveScrollNotification, object: nil)
nc.addObserver (self, selector:
#selector (scrollViewDidEndLiveScroll (notification:)), name:
NSScrollView.didEndLiveScrollNotification, object: nil)
}
var scrollViewIsScrolling = false
var lastEndManualScrollTime: TimeInterval?
@objc func scrollViewWillStartLiveScroll (notification: Notification) {
scrollViewIsScrolling = true
#if DEBUG
print ("scrollViewWillStartLiveScroll: \ (#function) ")
#endif
}
@objc func scrollViewDidLiveScroll (notification: Notification) {
scrollViewIsScrolling = true
#if DEBUG
// print ("scrollViewDidLiveScroll: \ (#function) ")
#endif
}

@objc func scrollViewDidEndLiveScroll (notification: Notification) {

scrollViewIsScrolling = false
lastEndManualScrollTime = Date () .timeIntervalSincel970
#if DEBUG
print ("scrollViewDidEndLiveScroll: \ (#function) ")
#endif

}

// MARK: - Keyboard Handling

override var acceptsFirstResponder: Bool {
return true

}

override func becomeFirstResponder () -> Bool {
return true

}

override func resignFirstResponder () -> Bool {
return true

}

override func keyDown (with event: NSEvent) {

if event.keyCode == 49 && event.characters == " " {
AppDelegate.movieVC () ?.playPauseClicked (self)
} else {

interpretKeyEvents ([event])
}
}
override func mouseDown (with event: NSEvent) {
window?.makeFirstResponder (self)

}

A.11 SidebarEpisodeTableCellView

// SidebarEpisodeTableCellView.swift
// MovieTranscript



93

//

// Created by Oleksandra Zhyrova on 11/20/24.

// Copyright © 2024 MyOrganization. All rights reserved.

//

import Cocoa

class SidebarEpisodeTableCellView: NSTableCellView ({
@IBOutlet var episodePreview: NSImageView!
@IBOutlet weak var videoFileNameTextField: NSTextField!
@IBOutlet weak var lastModifiedDateTextField: NSTextField!

override func awakeFromNib () {
if #available (macOS 10.14, *) {
} else {

videoFileNameTextField.font = NSFont.systemFont (ofSize: 14,
weight: .bold)
}
}
override var backgroundStyle: NSView.BackgroundStyle {
willSet {
if newValue == .dark {
videoFileNameTextField.textColor = NSColor.white
lastModifiedDateTextField.textColor = NSColor.white
} else {
videoFileNameTextField.textColor = NSColor.labelColor
lastModifiedDateTextField.textColor = NSColor.labelColor

P}

A.12 CaptionExportViewController

// CaptionExportViewController.swift
// MovieTranscript

// Created by Oleksandra Zhyrova on 11/20/24.
// Copyright © 2024 zho. All rights reserved.
//
import Cocoa
class CaptionExportViewController: NSViewController ({
override func viewDidLoad () {
super.viewDidLoad ()
}
@IBAction func exportASSClicked( sender: NSButton) {
AppDelegate.movieVC () ?.saveASSToDisk (self)
}
@IBAction func exportSRTClicked( sender: NSButton) {
AppDelegate.movieVC () ?.saveSRTToDisk (self)
}
@IBAction func exportFCPXMLClicked( sender: NSButton) {
AppDelegate.movieVC () ?.saveFCPXMLToDisk (self)
}
@IBAction func exportTXTClicked( sender: NSButton) {
AppDelegate.movieVC () ?.saveTXTToDisk (self) 1}

A.13 MainSplitViewController

//
// MainSplitViewController.swift
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// MovieTranscript
//
// Created by Oleksandra Zhyrova on 11/11/24.
// Copyright © 2024 MyOrganization. All rights reserved.
//
import Cocoa
class MainSplitViewController: NSSplitViewController {
var minimumPaneWidths: [CGFloat] = [85, 450, 450]
override func viewDidLoad() {
super.viewDidLoad ()
// Do view setup here.
}
override func splitView( splitView: NSSplitView, effectiveRect
proposedEffectiveRect: NSRect, forDrawnRect drawnRect: NSRect, ofDividerAt
dividerIndex: Int) -> NSRect {
return NSZeroRect

A.14 ViewController

// ViewController.swift

// Caption

//

// Created by Oleksandra Zhyrova on 11/12/24.

// Copyright © 2024 zho. All rights reserved.

//

import Cocoa

import AVKit

import AVFoundation

class MyTextField: NSTextField {

override func setFrameOrigin(_ newOrigin: NSPoint) {

print ("**** MyTextField.setFrameOrigin: \ (newOrigin)")
super.setFrameOrigin (newOrigin)

}

override func setFrameSize( newSize: NSSize) {
print ("**** MyTextField.setFrameSize: \ (newSize)")
super.setFrameSize (newSize)
}
}
@objc class MovieViewController: NSViewController, NSTableViewDelegate,
NSTableViewDataSource, NSTextFieldDelegate,
NSWindowDelegate {
@IBOutlet weak var playerView: AVPlayerView!
@IBOutlet weak var timeLabel: NSTextField!
@IBOutlet weak var progressView: NSView!
@IBOutlet weak var progressViewColorLineBox: NSBox!
@IBOutlet weak var subtitleTrackContainerView:
SubtitleTrackContainerView!
@IBOutlet weak var videoPreviewContainerView: VideoPreviewContainerView!
@IBOutlet weak var waveformPreviewContainerBox: CaptionWaveformBox!
@IBOutlet weak var timelineScrollView: NSScrollView!
@IBOutlet weak var timelineOverallView: TimelineOverallView!
@IBOutlet weak var captionPreviewLabel: MyTextField!
@IBOutlet weak var volumeSlider: NSSlider!
@IBOutlet weak var speedSlider: NSSlider!
@IBOutlet weak var playPauseImageView: NSImageView!
@IBOutlet weak var captionBottomConstraint: NSLayoutConstraint!
@IBOutlet weak var customHintContainerView: NSView!
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@IBOutlet weak var welcominglLabel: NSTextField!
@IBOutlet weak var guidancelabel: NSTextField!
@IBOutlet weak var openFileOrRelinkButton: NSButton!
var episode: EpisodeProject!
//MARK: - View Controller Lifecycle
override func viewDidLoad () {
super.viewDidLoad ()
if #available (OSX 10.11, *) {
timeLabel.font = NSFont.monospacedDigitSystemFont (ofSize: 15,
weight: .regular)
} else {
timeLabel.font = NSFont.systemFont (ofSize: 15)
}
if #available (OSX 10.14, *) {
timelineScrollView.appearance = NSAppearance.init (named:
.darkAqgqua)
timelineScrollView.backgroundColor = .controlBackgroundColor
} else {
timelineScrollView.backgroundColor
20/255, green: 20/255, blue: 20/255, alpha: 1)
}

NSColor.init (calibratedRed:

playerView.wantslLayer = true
customHintContainerView.wantsLayer = true
captionPreviewLabel.wantslLayer = true
customHintContainerView.layer?.zPosition = 1
captionPreviewLabel.layer?.zPosition = 1

#1f DEBUG

print ("customHintContainerView.layer is: \ (String(describing:
customHintContainerView.layer)), captionPreviewLabel.layer is:
\ (String(describing: captionPreviewLabel.layer))")

fendif

AppDelegate.subtitleVC () ?.dismantleSubtitleVC ()

AppDelegate.subtitleVC () ?.configurateSubtitleVC ()

subtitleTrackContainerView.wantsLayer = true

subtitleTrackContainerView.layer?.backgroundColor =
NSColor.clear.cgColor

videoPreviewContainerView.wantsLayer = true

videoPreviewContainerView.layer?.backgroundColor =
NSColor.black.cgColor

waveformPreviewContainerBox.wantsLayer = true

waveformPreviewContainerBox.layer?.backgroundColor =
NSColor.blue.cgColor

}

override func viewDidAppear () {
self.view.window?.delegate = self
self.playerView.postsFrameChangedNotifications = true

}

@objc func frameDidChangeNotification(_ sender: Any) {

refreshFontRelativeSize ()
}
// MARK: - Buttons and IBActions
@IBAction func openFile( sender: Any) {
if self.episode == nil {
Helper.displayInteractiveSheet (title: "Create a Project", text:
"To import a video, you need to create a project. Click on your newly created
project in the sidebar, then import a video to create captions.",
firstButtonText: "Create Project", secondButtonText: "Dismiss") { (result) in
if result {
AppDelegate.sourceListVC () ?.addNewProject ()
AppDelegate.sourcelListVC () ?.updateSelectRow (index: 0)
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return

}
if self.episode.videoURL != nil ¢{
if FileManager.default.fileExists (atPath: self.episode.videoURL!)

Helper.displayInteractiveSheet (title: "Create new project?",
text: "The current project already has an associated wvideo. Would you like to
create a new project instead?", firstButtonText: "Create New Project",
secondButtonText: "Cancel", callback: { (firstButtonClicked) in

if (firstButtonClicked) {
AppDelegate.sourceListVC () ?.addNewProject ()
AppDelegate.sourcelListVC () ?.updateSelectRow (index: 0)

})
} else {
handleRelinkVideo ()
}

return

}
Helper.displayOpenFileDialog { (hasFile, result, path) in

if 'hasFile {
return

}
if let id = self.episode.guidIdentifier {

Helper.removeFilesUnderURL (urlPath:
"~/Library/Caches/com.zho.MovieTranscript/audio thumbnail/\ (id)")
Helper.removeFilesUnderURL (urlPath:
"~/Library/Caches/com.zho.MovieTranscript/video thumbnail/\ (id)")
self.dismantleOldMovieVC ()
}
if self.episode == nil {
AppDelegate.sourcelListVC () ?.updateSelectRow (index: 0)
}
self.episode.arrayForCaption = []
self.episode.videoDescription = result!.lastPathComponent

self.playVideo (result!)
}

}
func playVideo( videoURL: URL) {

self.episode.videoURL = videoURL.path
AppSandboxFileAccess () ?.accessFileURL (videoURL,
persistPermission: true,
with: {
self.episode.player = AVPlayer (url: videoURL)
self.customHintContainerView.isHidden = true
AppDelegate.mainWindow () ?.shareResultsButton.isEnabled = true
self.episode.player?.addObserver (self, forKeyPath: "rate",
options: [.new], context: &MovieViewController.playerPlayrateContext)
self.playerView.player = self.episode.player
self.episode.player?.addObserver (self, forKeyPath: "status",

options: [.new], context: &MovieViewController.playerReadinessContext)
})
}
func updatePersistedFramerate () {
if self.episode != nil {
if let tracks = self.episode.player?.currentlItem?.asset.tracks {
if !'tracks.isEmpty {
let framerate = tracks[0].nominalFrameRate
self.episode.framerate = framerate

AppDelegate.fontVC () ?.configureAllMetadata ()



private var processor : VideoCaptionProcessor?
@objc func updatelLoadVideo () {
self.updatePersistedFramerate ()

let updateUIBlock: () -> Void = { [self] in
self.episode.videoDuration =

Float (CMTimeGetSeconds ((self.episode.player?.currentItem?.asset.duration)!))

self.populateThumbnail ()
self.configureOverallScrollView ()
self.configurateRedBar ()
self.configureVideoThumbnailTrack ()
refreshFontToReflectStyleChanges ()
self.configurateFontPreviewListener ()
AppDelegate.fontVC () ?.configureAllMetadata ()
if let desc = self.episode.videoDescription ({
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AppDelegate.setCurrentEpisodeTitle (desc.withoutFileExtension)

if self.episode.arrayForCaption?.count ?2? 0 <= 0 {

let videoURL = URL (fileURLWithPath: self.episode.videoURL!)
let processor = VideoCaptionProcessor (videoFileURL: videoURL)

processor.processCaptions { [self] captions, error in
DispatchQueue.main.async {
if let error = error {

print ("Error: \ (error.localizedDescription)")

} else if let captions = captions {

for line in captions {

\(line.startingTime), End: \ (line.endingTim )
let captionLine

CaptionlLine.createCaptionlLine (captionLineMetaInfo: line )
print ("captionLine: \ (captionLine)"™)

print ("Caption: \ (line.caption), Start:
e)"

self.episode.addToArrayForCaption (captionLine)

}

self.episode.creationDate = NSDate ()
try! Helper.context?.save()

updateUIBlock ()

}
_Processor = processor
}
else
{
updateUIBlock ()
}
}

func configurateFontPreviewListener () {

episode.addObserver (self, forKeyPath: "styleFontColor", options:

[.new], context: &MovieViewController.fontPreviewTrackContext)
episode.addObserver (self, forKeyPath: "styleFontFamily",

[.new], context: &MovieViewController.fontPreviewTrackContext)
episode.addObserver (self, forKeyPath: "styleFontShadow",

[.new], context: &MovieViewController.fontPreviewTrackContext)

episode.addObserver (self, forKeyPath: "styleFontSize", options:

[.new], context: &MovieViewController.fontPreviewTrackContext)
episode.addObserver (self, forKeyPath: "styleFontWeight",
[.new], context: &MovieViewController.fontPreviewTrackContext)

}



func refreshFontToReflectStyleChanges () {
var postScriptName = "Helvetica"
let size = self.episode.styleFontSize ?? "53"
guard let arrayofSubs =
NSFontManager.shared.availableMembers (ofFontFamily:
self.episode.styleFontFamily ?7? "Helvetica"),
let floatSize = Float(size) else { return }
for i in 0..<arrayofSubs.count {
if let nameOfSubFamily = arrayofSubs[i][1l] as? String {

if nameOfSubFamily == self.episode.styleFontWeight ({
postScriptName = arrayofSubs[i][0] as? String 2?7
"Helvetica"
break

}
guard let desiredFont = NSFont.init (name: postScriptName, size:
CGFloat (floatSize)) else { return }
self.captionPreviewLabel.font = desiredFont
self.captionPreviewLabel.textColor = NSColor (hexString:
self.episode.styleFontColor 27? "#ffffff")
if self.episode.styleFontShadow != 0 {
let shadow: NSShadow = NSShadow ()
shadow.shadowBlurRadius = 1.07
shadow.shadowOffset = NSMakeSize(1l, 1.5)
shadow.shadowColor = NSColor.black.withAlphaComponent (0.75)
self.captionPreviewLabel.shadow = shadow
} else {
self.captionPreviewlLabel.shadow = nil
}
refreshFontRelativeSize ()
}
var videoRect: CGRect {
get {
guard let item = self.playerView.player?.currentlItem, let track
item.asset.tracks (withMediaType: .video).first else {return CGRect.zero}
let trackSize = track.naturalSize
let videoViewSize = self.playerView.bounds.size
let trackRatio = trackSize.width / trackSize.height
let videoViewRatio = videoViewSize.width / videoViewSize.height
var newSize: CGSize
if (videoViewRatio > trackRatio) {

newSize = CGSize (width: trackSize.width *
videoViewSize.height / trackSize.height, height: videoViewSize.height)
} else {

newSize = CGSize (width: videoViewSize.width, height:
trackSize.height * videoViewSize.width / trackSize.width);
}
let newX = (videoViewSize.width - newSize.width) / 2;
let newY = (videoViewSize.height - newSize.height) / 2;
return CGRect (x: newX, y: newY, width: newSize.width, height:
newSize.height)
}
}
func refreshFontRelativeSize () {
guard let asset = self.playerView.player?.currentItem?.asset else
{return}
let videoFrame = videoRect
if isAudioOnly {

captionBottomConstraint.constant = 14
} else {
let margin = CGFloat (40)
let diffHeights = (playerView.frame.height - videoFrame.height)
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/



if diffHeights > 0 {

captionBottomConstraint.constant = margin + 14 + diffHeights

} else {
captionBottomConstraint.constant = margin + 14

}
let shrinkingPercentage = videoFrame.size.width /
asset.tracks[0] .naturalSize.width
let size = self.episode.styleFontSize 2?2 "53"
let sizeFloat = CGFloat (Float (size) ?? 53)
let shrunkFontSize = sizeFloat * shrinkingPercentage
guard let oldFont = self.captionPreviewLabel.font else {return}
let newFont = NSFont (descriptor: oldFont.fontDescriptor, size:
shrunkFontSize)
self.captionPreviewLabel.font = newFont
}
var isAudioOnly: Bool ({
get {
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guard let asset = self.playerView.player?.currentlItem?.asset else

{ return false }

if asset.tracks (withMediaType: .video).count == 0 { return true }

return false

}
var isVideoOnly: Bool {
get {

guard let asset = self.playerView.player?.currentItem?.asset else

{ return false }

if asset.tracks (withMediaType: .audio) .count == 0 { return true }

return false

}
func populateThumbnail () {
if (self.episode.thumbnailURL == nil) {
if isAudioOnly { return }
let sourceURL = self.episode!.videoURL!
let asset = AVAsset (url: URL(fileURLWithPath: sourceURL))
let imageGenerator = AVAssetImageGenerator (asset: asset)
let time = CMTimeMake (value: 1, timescale: 1)
do {
let imageRef = try imageGenerator.copyCGImage (at: time,
actualTime: nil)
let thumbnail = NSImage (cglmage: imageRef, size:
NSSize (width: imageRef.width, height: imageRef.height))

self.applicationDataDirectory () .appendingPathComponent ("thumbnails")
try FileManager.default.createDirectory(at:
self.applicationDataDirectory () .appendingPathComponent ("thumbnails"),
withIntermediateDirectories: true, attributes: nil)
let destinationURL =

self.applicationDataDirectory () .appendingPathComponent ("thumbnails") .appendin

gPathComponent ("\ (NSUUID() .uuidString) .png")
let result = thumbnail.pngWrite(to: destinationURL)
print ("Writing thumbnail: \ (result)")
self.episode.thumbnailURL = destinationURL.path
} catch {
print (error)

}
func saveTXTToDisk(_ sender: Any) {
Saver.saveEpisodeToDisk (self.episode, type: .txt)
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func saveSRTToDisk(_ sender: Any) {
Saver.saveEpisodeToDisk (self.episode, type: .srt)

func saveFCPXMLToDisk( sender: Any) {

Saver.saveEpisodeToDisk (self.episode, type: .fcpXML)
}

func saveASSToDisk(_ sender: Any) {
Saver.saveEpisodeToDisk (self.episode, type: .ass)

}

func dismantleSetTimelinelLengthToZero () {

self.timelineOverallView.setFrameSize (NSSize (width: 0, height:
self.timelineOverallView.frame.size.height))
}
func dismantleOldMovieVC () {

self.timelabel.stringValue = "00:00:00,000"
welcomingLabel.stringValue = "Welcome to\nMovieTranscript"
guidancelabel.stringValue = "To create captions, click on the

button on the toolbar to open an existing video or audio file."
dismantleSetTimelinelengthToZero ()
openFileOrRelinkButton.image = NSImage (named: "import")
customHintContainerView.isHidden = false
AppDelegate.mainWindow () ?.shareResultsButton.isEnabled = false
AppDelegate.setCurrentEpisodeTitle (nil)
AppDelegate.mainWindow () ?.relinkMode = false
captionBottomConstraint.constant = 14
self.captionPreviewLabel.stringValue = ""
self.playerView.player?.safelyRemoveObserver (self, forKeyPath:

"status")

volumeSlider.floatValue = 1

speedSlider.floatValue = 1

self.videoPreviewContainerView.guid = nil

NotificationCenter.default.removeObserver (self)

self.playerView.player?.safelyRemoveObserver (self, forKeyPath:
"rate")

if (episode != nil) {

self.episode.player?.safelyRemoveObserver (self, forKeyPath:

"rate")

episode.safelyRemoveObserver (self, forKeyPath: "arrayForCaption")
if let arr = self.episode.arrayForCaption?.array as?
[CaptionLine] {
for line in arr {
line.safelyRemoveObserver (self, forKeyPath: "caption")
line.safelyRemoveObserver (self, forKeyPath:
"startingTime")
line.safelyRemoveObserver (self, forKeyPath: "endingTime")

}

episode.safelyRemoveObserver (self, forKeyPath: "styleFontColor")
episode.safelyRemoveObserver (self, forKeyPath: "styleFontFamily")
episode.safelyRemoveObserver (self, forKeyPath: "styleFontShadow")
episode.safelyRemoveObserver (self, forKeyPath: "styleFontSize")
episode.safelyRemoveObserver (self, forKeyPath: "styleFontWeight")

for view in videoPreviewContainerView.subviews {
view.removeFromSuperview ()

for view in waveformPreviewContainerBox.contentView!.subviews {
if (view.tag != -1) {
view.removeFromSuperview ()

}

self.subtitleTrackContainerView.subviews = []
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self.videoPreviewContainerView.subviews = []
self.progressView.setFrameOrigin (NSPoint (x: 0, y:
self.progressView.frame.origin.y))

}

func setupForRelinkVideo () {
AppDelegate.mainWindow () ?.relinkMode = true
openFileOrRelinkButton.image = NSImage (named: "link")
welcomingLabel.stringValue = "Relinking Is\nRequired"
guidancelLabel.stringValue = "To relink your video, click on the

button on the toolbar. Then, you will be able to continue working on the
project."

}

func handleRelinkVideo () {

Helper.displayInteractiveSheet (title: "Video deleted or moved", text:
"The video associated with this captioning project cannot be found. It may

have been deleted or moved. Please relink the video.", firstButtonText:
"Relink Video", secondButtonText: "Cancel") { (shouldRelink) in
if (shouldRelink) {
Helper.displayOpenFileDialog (callback: { (hasSelected,

fileURL, filePath) in
guard let newURL = fileURL else {return}
self.episode.videoURL = newURL.path
if FileManager.default.fileExists (atPath: newURL.path) {
self.playVideo (newURL)
} else {
Helper.displayInformationalSheet (title: "Relinking
failed", text: "Unable to relink to your newly selected media.")
}
)

}
func configurateMovieVC () {
if self.episode == nil {
return
}
self.episode.modifiedDate = NSDate ()
NotificationCenter.default.addObserver (self, selector:
#selector (frameDidChangeNotification( :)), name:
NSView. frameDidChangeNotification, object: self.playerView)
if let url = self.episode.videoURL {
if FileManager.default.fileExists (atPath: url) {
self.playVideo (URL (fileURLWithPath: url))
} else {
setupForRelinkVideo ()
}
} else {
self.episode.player = AVPlayer ()
self.playerView.player = self.episode.player
self.episode.player?.addObserver (self, forKeyPath: "rate",
options: [.new], context: &MovieViewController.playerPlayrateContext)
print ("Can't configurate movie VC")

}

var pointsPerFrameScaleFactor: CGFloat = 45
var timelinelengthPixels: CGFloat
get {
let player = self.episode.player!
return
CGFloat (CMTimeGetSeconds ( (player.currentlItem?.asset.duration)!)) *

pointsPerFrameScaleFactor
}
}
var timelLineSegmentHeight: CGFloat {



return 64

}
// MARK:

}

private
private
private
private

func correspondingTimeAtEvent (

- Custom Timeline
func configureOverallScrollView() {
self.timelineOverallView.setFrameSize (NSSize (width:
timelinelengthPixels + 100,
self.timelineOverallView.frame.size.height))

static
static
static
static

var textT

var fontPreviewTrackContext =
var playerPlayrateContext = 5

height:

rackContext = 0

var playerReadinessContext

let location =
self.subtitleTrackContainerView.convert (event.locationInWindow, from: nil) .x
print (location)
let percentage = Float (location / self.timelinelLengthPixels)
let timePoint = percentage * self.calculatedDuration
return timePoint

//

}

let draggingMargin:

Float = 0.25

event:
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1

= 6

NSEvent) -> Float {

func correspondingCaptionAtLocation (timePoint: Float) -> (linel:

CaptionLine?,

line2:

CaptionLine?,

cursorType: CursorType) {

if let eparr = episode.arrayForCaption?.array as? [CaptionLine] {
if eparr.count < 2 {
return (nil,

}

nil, .normal)

for i in 0..<eparr.count - 1 {
let captionlLine = eparr[i]
let captionLineNext = eparr[i + 1]
let diffStarting = timePoint - captionLine.startingTime
let diffEnding = timePoint - captionLine.endingTime

let

captionLine.endingTime)
// let diffNextStartThisEnd =
captionLine.endingTime)
if diffThisNext < 0.1 && abs(diffEnding) < 0.1 {

return

(captionLine,

capt

diffThisNext = abs(captionLineNext.startingTime -

(captionLineNext.startingTime -

ionLineNext, .resizeLeftRight)

} else if timePoint > captionline.endingTime && timePoint <
captionLineNext.startingTime + draggingMargin && timePoint >=

captionLineNext.startingTime {
(captionLineNext,
} else if timePoint > captionLineNext.startingTime &&

<= draggingMargin {

abs (diffStarting)

diffEnding:

return

print ("
return

.resizeRight,
(captionLine,

diff
nil,

} else if abs(diffEnding) <=

}

}
}

print ("
return
else {

// return

.resizeleft,
(captionline,

// print (".passing,
\ (diffEnding)")

for i in 0..<eparr.count ({
let captionlLine = eparr[i]
if timePoint > captionline.startingTime && timePoint <
captionlLine.startingTime + draggingMargin {

(captionLine,

diffE
nil,

nil, .resizeRight)

Starting:\ (diffStarting)")
.resizeRight)

draggingMargin {

nding:\ (diffEnding) ")
.resizeleft)

nil, .selection)

diffStarting:\ (diffStarting),

.resizeRight)

} else if timePoint < captionLine.endingTime && timePoint >

return (captionLine, nil,
captionLine.endingTime - draggingMargin {
return (captionLine, nil,

.resizeleft)



103

} else if timePoint > captionLine.startingTime +

draggingMargin && timePoint < captionline.endingTime - draggingMargin {
return (captionLine, nil, .moveTime)
}
}
}
return (nil, nil, .normal)

}

enum CursorType {
case resizeLeftRight
case resizeRight
case resizeleft
case moveTime
case normal

}

var cachedDownLinel: CaptionLine?

var cachedDownLine2: CaptionLine?

var cachedOperation: CursorType?

func trackingMouseDown (with event: NSEvent) {
let timePoint = correspondingTimeAtEvent (event)
let cache = correspondingCaptionAtLocation (timePoint: timePoint)
cachedDownLinel = cache.linel
cachedDownLine2 = cache.line2
cachedOperation = cache.cursorType

}

let errorAvoidanceThreshold: Float = 0.3

func restoreOriginalPointer () {
self.view.window?.enableCursorRects ()
NSCursor.arrow.set ()

}

var calculatedDuration: Float {
get {

return
Float (CMTimeGetSeconds ((self.episode.player!.currentItem?.asset.duration)!))

}

}

func addObserverForCaptionLine(_ captionLine: CaptionLine) {
captionLine.addObserver (self, forKeyPath: "caption", options: [.new,
.initial], context: &MovieViewController.textTrackContext)
captionLine.addObserver (self, forKeyPath: "startingTime", options:
[.new, .initial], context: &MovieViewController.textTrackContext)
captionLine.addObserver (self, forKeyPath: "endingTime", options:
[.new, .initial], context: &MovieViewController.textTrackContext)

}
override func observeValue (forKeyPath keyPath: String?, of object: Any?,
change: [NSKeyValueChangeKey : Any]?, context: UnsafeMutableRawPointer?) ({

guard context == &MovieViewController.textTrackContext || context ==
&MovieViewController.fontPreviewTrackContext || context ==
&MovieViewController.playerPlayrateContext || context ==

&MovieViewController.playerReadinessContext else {
super.observeValue (forKeyPath: keyPath, of: object, change:
change, context: context)
return
}
if context == &MovieViewController.fontPreviewTrackContext {
self.observeFontStyleChangedValue (forKeyPath: keyPath, of:
object, change: change)
} else if context == &MovieViewController.playerPlayrateContext {
if keyPath == "rate" {
if let player = self.playerView.player {
if player.rate > 0 {
self.playPauseImageView.image = NSImage (named:
"tb pause")
} else {
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self.playPauseImageView.image = NSImage (named:

"tb play")
}
}
}
} else if context == &MovieViewController.playerReadinessContext {
guard let player = self.playerView.player else {return}
if player.status == .readyToPlay {

self.updatelLoadVideo ()
// episode.player?.play()

}
func observeFontStyleChangedValue (forKeyPath keyPath: String?, of object:

Any?, change: [NSKeyValueChangeKey : Any]?) {
refreshFontToReflectStyleChanges ()
}
var videoThumbnailTrackCacheRoot =
("~/Library/Caches/com.zho.MovieTranscript/video thumbnail" as
NSString) .expandingTildeInPath as String
let thumbnailPerSeconds: Floated = 2
func configureVideoThumbnailTrack () {
if isAudioOnly {
return
}
let computedGUIDForTask = NSUUID() .uuidString
videoPreviewContainerView.guid = computedGUIDForTask
self.videoPreviewContainerView.setFrameSize (NSSize (width:
timelinelLengthPixels, height:
self.videoPreviewContainerView.frame.size.height))
guard let asset = self.episode.player?.currentlItem?.asset else
{return}
let videoThumbnailTrackCacheFolder =
"\ (videoThumbnailTrackCacheRoot) /\ (self.episode.guidIdentifier ?? "unknown")"
let urlForCreation = URL(fileURLWithPath:
videoThumbnailTrackCacheFolder, isDirectory: true)
do { try FileManager.default.createDirectory(at: urlForCreation,
withIntermediateDirectories: true, attributes: nil) }catch { print(error) }

guard let duration = self.episode.player?.currentlItem?.asset.duration
else { return }

let totalSeconds = CMTimeGetSeconds (duration)

var secondIndex: Floated = 1

var imageIndex: Int = 0

if (totalSeconds.isNaN) {

return
}
let numberOfThumbnails = Int (totalSeconds / self.thumbnailPerSeconds)

let widthOfThumbnail = self.timelinelLengthPixels /
CGFloat (numberOfThumbnails)
let imageGenerator = AVAssetImageGenerator (asset: asset)

imageGenerator.maximumSize = CGSize (width: 320, height: 240);
while (secondIndex < totalSeconds) {
let screenshotTime = CMTime (seconds: Double (secondIndex),
preferredTimescale: 1)
let capturedIndex = imagelndex

let tentativePath =
"\ (videoThumbnailTrackCacheFolder) /\ (capturedIndex) .jpg"
if FileManager.default.fileExists (atPath: tentativePath) {
let taskTolLoadImage = DispatchWorkItem {
let loadedImage = NSImage.init (contentsOfFile:
tentativePath)
let taskToPlacelIntoView = DispatchWorkItem ({
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let imageView = VideoPreviewImageView (frame:
NSRect (x: widthOfThumbnail * CGFloat (capturedIndex), y: 0, width:
widthOfThumbnail, height: self.timelineSegmentHeight))
imageView.imageScaling = .scaleProportionallyUpOrDown
imageView.imageFrameStyle = .grayBezel
imageView.image = loadedImage

self.videoPreviewContainerView.addSubImageView (capturedGUID:
computedGUIDForTask, imageView: imageView)

}

DispatchQueue.main.async (execute: taskToPlaceIntoView)

}

DispatchQueue.global (qos: .userInitiated) .async (execute:
taskToLoadImage)
} else {
DispatchQueue.global (qos: .userInitiated) .async {
do {
imageGenerator.generateCGImagesAsynchronously (forTimes: [NSValue (time:

screenshotTime) ], completionHandler: { (timel, image, time2, result, error)
in
if result == .succeeded {
let image = NSImage (cglmage: image!, size:
NSSize (width: image!.width, height: image!.height))
let taskToSave = DispatchWorkItem {
image.saveAsFile (with: .jpeg, withName:
tentativePath)
}
DispatchQueue.global (gos:
.userInitiated) .async (execute: taskToSave)
let task = DispatchWorkItem {
let imageView =
VideoPreviewImageView (frame: NSRect (x: widthOfThumbnail *
CGFloat (capturedIndex), y: 0, width: widthOfThumbnail, height:
self.timelLineSegmentHeight))
imageView.imageScaling =
.scaleProportionallyUpOrDown
imageView.imageFrameStyle = .grayBezel
imageView.image = image

self.videoPreviewContainerView.addSubImageView (capturedGUID:
computedGUIDForTask, imageView: imageView)
}
//
self.accumulatedMainQueueTasks.append (task)
DispatchQueue.main.async (execute: task)
} else {
print ("Failed with: \ (String(describing:
error))")
}
1)

} catch {print ("Error: \(error)")}

}
secondIndex += self.thumbnailPerSeconds
imageIndex += 1

}
let offsetPixelInScrollView: CGFloat = 8
let redBarOffsetInScrollView: CGFloat = 8
func configurateRedBar () {
let interval = CMTime (value: 1, timescale: 30)
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self.episode.player?.addPeriodicTimeObserver (forInterval: interval,
queue: DispatchQueue.main, using: { (progressTime) in

let seconds = CMTimeGetSeconds (progressTime)

let timeCode = Helper.secondFloatToString(float: seconds)

self.timelabel.stringValue = timeCode

//lets move the slider thumb

if let duration = self.episode.player?.currentItem?.duration {
let durationSeconds = CMTimeGetSeconds (duration)

let percent = CGFloat (seconds / durationSeconds)
let originPoint = NSPoint (x: self.timelinelLengthPixels *
percent + self.offsetPixelInScrollView - self.redBarOffsetInScrollView, y:
self.progressView.frame.origin.y)
if (originPoint.x.isNaN || originPoint.y.isNaN) {
return
}
self.progressView.setFrameOrigin (originPoint)
}
var matched: Bool = false
self.episode.arrayForCaption?.enumerateObjects ({ (element, index,
stop) in

if let captionlLine = element as? CaptionLine {
if let s = self.episode.player?.currentTime () .seconds {
let sec = Float(s)

if sec > captionlLine.startingTime && sec <
captionLine.endingTime {
self.captionPreviewLabel.stringValue =
captionLine.caption 22 ""
matched = true

})
if matched == false {
self.captionPreviewLabel.stringValue = ""
}
let rightHandSideInView = self.progressView.frame.origin.x >
self.timelineScrollView.contentView.bounds.origin.x +
self.timelineScrollView.contentView.bounds.size.width
let leftHandSideInView = self.progressView.frame.origin.x <
self.timelineScrollView.contentView.bounds.origin.x
if !self.timelineOverallView.scrollViewIsScrolling &&
(rightHandSideInView || leftHandSideInView) {
#1f DEBUG
// print ("The plavhead is no longer in view.
self.timelineScrollView.bounds:\ (self.timelineScrollView.bounds),
self.progressView.frame:\ (self.progressView. frame),
self.timelineScrollView.contentView.bounds:
\ (self.timelineScrollView.contentView.bounds)")
#endif
// Time to scroll to make the new timestamp visible!
var targetFrame = self.progressView.frame
if (self.progressBarPanGestureRecongnizer.state == .began ||
self.progressBarPanGestureRecongnizer.state == .changed) ({
// We only scrub a little to make the playhead visible if
the user is manually dragging the playhead
targetFrame.size.width = 2 *
(self.progressView.frame.size.width)
targetFrame.origin.x -= self.offsetPixelInScrollView

self.timelineScrollView.contentView.scrollToVisible (targetFrame)
} else {
if let stopTime =
self.timelineOverallView.lastEndManualScrollTime ({
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let differenceBetweenScrollerEndtimeAndCurrentTime =
Date () .timeIntervalSincel970 - stopTime

if differenceBetweenScrollerEndtimeAndCurrentTime < 3
{

// Bailing auto-scrolling since user Jjust
initiated manual scroll gesture. This gives them an opportunity to manually
change the playhead position.

return

} else {

// Once the 3 second grace period expires, we re-
enable auto scrolling.

self.timelineOverallView.lastEndManualScrollTime
= nil

}

}

// We scrub to populate more of the timeline when video
playback naturally led the playhead to progress

targetFrame.size.width =
self.timelineScrollView.frame.width

targetFrame.origin.x -= self.offsetPixelInScrollView

self.timelineScrollView.scroll (to: targetFrame.origin,
animationDuration: 0.15)

}
} else {

// print ("The playhead is in view.
self.timelineScrollView.bounds:\ (self.timelineScrollView.bounds),
self.progressView.frame:\ (self.progressView. frame),
self.timelineScrollView.contentView.bounds:

\ (self.timelineScrollView.contentView.bounds)")
}
})
}
@IBAction func clickedOnNewTimelineIndex( sender:
NSClickGestureRecognizer) {
handleNewTimelinelLocation (sender: sender)
}
var shouldResumePlayingAfterPanEnds = false
@IBOutlet weak var progressBarPanGestureRecongnizer:
NSPanGestureRecognizer!
@IBOutlet weak var timelineClickGestureRecongnizer:
NSClickGestureRecognizer!
@IBAction func pannedToNewTimelineIndex(_ sender: NSPanGestureRecognizer)
{
if sender.state == .began {
if let player = playerView.player ({
if player.rate > 0 {
shouldResumePlayingAfterPanEnds = true
playerView.player?.pause ()
} else {
shouldResumePlayingAfterPanEnds = false
}
}
} else if sender.state == .ended || sender.state == .cancelled ||
sender.state == .failed {
if shouldResumePlayingAfterPanEnds {
playerView.player?.play ()
}
}
if sender.state == .began || sender.state == .changed {
progressViewColorLineBox.fillColor = NSColor.yellow
progressViewColorLineBox.needsDisplay = true
} else {
progressViewColorLineBox.fillColor = NSColor.red
progressViewColorLineBox.needsDisplay = true
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}

handleNewTimelineLocation (sender: sender)
}
func handleNewTimelineLocation (sender: NSGestureRecognizer) {
if (self.episode == nil || self.episode.player == nil ||
self.episode.player?.currentItem == nil) {
return

}

let location = sender.location(in: timelineOverallView) .x -
self.offsetPixelInScrollView
let percent = location / self.timelinelengthPixels
if let duration = self.episode.player?.currentItem?.duration {
let totalSeconds = CMTimeGetSeconds (duration)
let value = Floato64 (percent) * totalSeconds
let timeScale =
self.episode.player?.currentItem?.asset.duration.timescale ?2? 1
let exactTime = CMTime (seconds: value, preferredTimescale:
timeScale)
self.episode.player!.seek(to: exactTime, toleranceBefore:
CMTime.zero, toleranceAfter: CMTime.zero)
}
}

// MARK: - Buttons in the middle HUD
@IBAction func volumeChanged(_ sender: NSSlider) {
self.playerView.player?.volume = sender.floatValue

}
@IBAction func speedChanged( sender: NSSlider) {

self.playerView.player?.rate = sender.floatValue

}

@IBAction func rewindByOneFrame ( sender: Any) {

if let item = self.playerView.player?.currentItem {
item.step (byCount: -1)

}

@IBAction func rewindByFiveSeconds(_ sender: Any) {
movePlayheadBySeconds (-5)
}

func movePlayheadBySeconds (_ seconds: Double) {
if let = self.episode.player?.currentlItem?.duration, let

currentTime = self.episode.player?.currentTime ().seconds {

let value = currentTime + seconds

let timeScale =
self.episode.player?.currentlitem?.asset.duration.timescale ?2? 1

let exactTime = CMTime (seconds: value, preferredTimescale:
timeScale)

self.episode.player!.seek(to: exactTime, toleranceBefore:
CMTime.zero, toleranceAfter: CMTime.zero)

}

}
@IBAction func playPauseClicked( sender: Any) {
if let player = playerView.player {
if player.rate > 0 {
self.playerView.player?.pause ()
} else {
self.playerView.player?.play ()

}

@IBAction func forwardByFiveSeconds (_ sender: Any) {
movePlayheadBySeconds (5)
}

@IBAction func forwardByOneFrame ( sender: Any) {
if let item = self.playerView.player?.currentItem {
item.step (byCount: 1)



}
}
// MARK:

}
@IBAction
}
@IBAction
}
@IBAction
}
@IBAction
}
@IBAction
}

- Right HUD toolset
@IBAction func reveallInSubtitleEditor( sender: Any) {

func

func

func

func

func

joinTwoCaptions( sender: Any) {

deleteSelectedCaptions( sender: Any) {

trimRight ( sender: Any) {

trimLeft ( sender: Any) {

bladeInMiddle( sender: Any) {

A.15 OpaqueNSScroller

OpaqueNSScroller.swift

MovieTranscript

Created by Oleksandra Zhyrova on 11/28/24.
Copyright © 2024 zho. All rights reserved.

import Cocoa

class OpaqueNSScroller:
override func draw (

//

NSScroller {
dirtyRect: NSRect) {

super.draw (dirtyRect)

NSColor.clear.setFill ()

dirtyRect.fil1 ()

// whatever style you want here for knob if you want
.dark

knob$S

tyle

A.16 CaptionWindowController

CaptionWindowController.swift

MovieTranscript

Created by Oleksandra Zhyrova on 2/16/19.
Copyright © 2024 MyOrganization. All rights reserved.

import Cocoa
class CaptionWindowController: NSWindowController, NSWindowDelegate {
weak var splitViewController: MainSplitViewController!

@IBOutlet
@IBOutlet
@IBOutlet
@IBOutlet
@IBOutlet

weak
weak
weak
weak
weak

var
var
var
var
var

currentTitle: NSTextField!
contentSettingsSegmentedControl: NSSegmentedControl!
importToolbarItem: NSToolbarItem!
importToolbarButton: NSButton!

shareResultsButton: NSButton!
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var relinkMode: Bool = false {
didSet {
if relinkMode == true {
importToolbarItem.label = "Relink"
importToolbarButton.image = NSImage (named: "link")
AppDelegate.openOrRelinkMenulItem() ?.title = "Relink Video or
Audio..."
} else {
importToolbarItem.label = "Import"
importToolbarButton.image = NSImage (named: "import")
AppDelegate.openOrRelinkMenultem() ?.title = "Open Video or
Audio..."

}

required init? (coder: NSCoder) ({
super.init (coder: coder)
shouldCascadeWindows = true

}

override func awakeFromNib () {
super.awakeFromNib ()
shouldCascadeWindows = true

}

override func windowDidLoad () {
super.windowDidLoad ()
window?.titleVisibility = .hidden
self.window?.delegate = self
shouldCascadeWindows = true
if let svc = contentViewController as? MainSplitViewController {

self.splitViewController = svc

}
@IBAction func toggleSidebarList( sender: Any) {
splitViewController.splitViewItems[0].isCollapsed =
IsplitViewController.splitViewItems[0].isCollapsed
}
@IBAction func addNewProjectClicked( sender: Any) {
AppDelegate.sourcelListVC () ?.addNewProject ()
}
@IBAction func importVideoFootageClicked( sender: Any) {
let movieVC = splitViewController.splitViewItems[l].viewController
as! MovieViewController
movieVC.openFile (self)
}
@IBAction func shareResultsButtonClicked( sender: NSButton) ({
if let vc = storyboard?.instantiateController (withIdentifier:
"ExportCaptions") as? NSViewController {
self.contentViewController?.present (vc, asPopoverRelativeTo:
sender.bounds, of: sender, preferredkEdge: NSRectEdge.max¥, behavior:
.transient)
}
}
@IBAction func contentSettingsSidebarClicked( sender:
NSSegmentedControl) {
contentSettingsSidebarHandler (index: sender.selectedSegment)
}
func contentSettingsSidebarHandler (index: Int) {
if index < 2 {
if let tabView = AppDelegate.sideTabVC () ?.tabView, let selected =
tabView.selectedTabViewItem {
if tabView.indexOfTabViewItem (selected) == index {
// collapse sidebar
splitViewController.splitViewItems([2].isCollapsed =
!'splitViewController.splitViewItems([2].1isCollapsed
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if (splitViewController.splitViewItems[2].isCollapsed) {
contentSettingsSegmentedControl.setSelected(false,
forSegment: 0)
contentSettingsSegmentedControl.setSelected(false,
forSegment: 1)
} else {
contentSettingsSegmentedControl.setSelected (true,
forSegment: index)
}
} else {
AppDelegate.sideTabVC () ?.tabView.selectTabViewItem(at:
index)
splitViewController.splitViewItems[2].isCollapsed = false
contentSettingsSegmentedControl.setSelected (true,
forSegment: index)
}
}
P}

// SidebarViewController.swift

A.17 SidebarViewController

// MovieTranscript
//
// Created by Oleksandra Zhyrova on 3/10/19.
// Copyright © 2024 MyOrganization. All rights reserved.
//
import Cocoa
class SidebarViewController: NSViewController, NSTableViewDelegate,
NSTableViewDataSource {
@IBOutlet weak var tableView: NSTableView!
var episodeProjects: [EpisodeProject] = []
@IBOutlet var contextMenu: NSMenu!
@IBOutlet weak var visualEffectsView: NSVisualEffectView!
@IBAction func duplicateClicked( sender: Any) {
}
@IBAction func deleteAtIndex(_ sender: Any) {
if tableView.selectedRow >= 0 {
deleteHelper (row: tableView.selectedRow)
}
}
func deleteHelper (row: Int) {
let project = episodeProjects[row]
/*1f project != nil*/ do {
Helper.displayInteractiveSheet (title: "Delete Project", text:
"Are you sure you want to delete this project? This will remove all subtitles
associated with the video \ (project.videoDescription ?? ""). While the video
itself won't be deleted from your disk, the deletion of this project and
associated subtitles is not recoverable.\n\nIf you would like to preseve a
copy of the associated subtitle, cancel the deletion, and export the subtitle
as a SRT or FCPXML tile.", firstButtonText: "Delete Project",

secondButtonText: "Cancel") { (result) in
if result {
var newRow = row + 1

if newRow > self.episodeProjects.count - 1 {
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newRow = row - 1
}
if newRow < 0 || self.episodeProjects.count <= 0 {
self.addNewProject ()
newRow = 0
}
if let id = project.guidIdentifier {
Helper.removeFilesUnderURL (urlPath:
"~/Library/Caches/com.zho.MovieTranscript/audio thumbnail/\ (id)")
Helper.removeFilesUnderURL (urlPath:
"~/Library/Caches/com.zho.MovieTranscript/video thumbnail/\ (id)")

}

// tableView.selectRowIndexes (IndexSet (integer:
newRow), byExtendingSelection: false)

if let index = self.episodeProjects.firstIndex (of:

project) {

self.episodeProjects.remove (at: index)
project.player?.pause ()
project.player?.replaceCurrentItem(with: nil)
project.player = nil
AppDelegate.subtitleVC () ?.dismantleSubtitleVC ()
AppDelegate.movieVC () ?.dismantle0OldMovieVC ()
AppDelegate.movieVC () ?.configurateMovieVC ()
AppDelegate.subtitleVC () ?.configurateSubtitleVC ()
AppDelegate.fontVC () ?.dismantleOldFontVC ()
AppDelegate.fontVC () ?.configurateFontVC ()

}

Helper.context?.delete (project)

self.tableView.reloadData ()

self.updateSelectRow (index: self.tableView.selectedRow)

}

}

@IBAction func deleteClicked(sender: Any) {
let row = tableView.clickedRow
deleteHelper (row: row)

}

static func removeFilesUnderURL (urlPath: String) {
let cacheURL = (urlPath as NSString) .expandingTildeInPath as String
guard URL (string: cacheURL) != nil else {return}
let fileManager = FileManager.default
do {

try fileManager.removeltem(atPath: cacheURL)
} catch {

print (error)
}

}

@IBAction func exportFCPXMLClicked( sender: Any) {
let episode = episodeProjects[tableView.clickedRow]
Saver.saveEpisodeToDisk (episode, type: .fcpXML)

}

@IBAction func exportSRTClicked( sender: Any) {

let episode = episodeProjectg[tableView.clickedRow]
Saver.saveEpisodeToDisk (episode, type: .srt)

}

@IBAction func exportASSClicked( sender: Any) {
let episode = episodeProjects[tableView.clickedRow]
Saver.saveEpisodeToDisk (episode, type: .ass)

}
@IBAction func exportTXTClicked( sender: Any) {

let episode = episodeProjects[tableView.clickedRow]
Saver.saveEpisodeToDisk (episode, type: .txt)
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func selectActiveContextMenuRow () {

if tableView.selectedRow != tableView.clickedRow ({
updateSelectRow (index: tableView.clickedRow)

}

}

@IBAction func showInFinderClicked(_ sender: Any) {
showEpisodeInFinder (row: tableView.clickedRow)

}

func showActiveVideoInFinderClicked( sender: Any) {
showEpisodeInFinder (row: tableView.selectedRow)

}

func showEpisodeInFinder (row: Int) {
let episode = episodeProjects[row]

if let url = episode.videoURL ({

NSWorkspace.shared.activateFileViewerSelecting ([URL (fileURLWithPath: url)])
}
}
@IBOutlet weak var duplicateClicked: NSMenulItem!
override func viewDidLoad () {
super.viewDidLoad ()
if #available (OSX 10.14, *) {
self.visualEffectsView.material = .sidebar
} else {
self.visualEffectsView.material

.light
}
fetchDBData ()
tableView.delegate = self
tableView.dataSource = self
tableView.allowsEmptySelection = false
tableView.selectionHighlightStyle = .sourcelist
}
func fetchDBData () {
do {
let fetchRequest: NSFetchRequest<EpisodeProject> =
EpisodeProject.fetchRequest ()
fetchRequest.sortDescriptors = [NSSortDescriptor (key:
"modifiedDate", ascending: false)]
episodeProjects = try Helper.context!.fetch (fetchRequest)
} catch {
print ("Can't fetch persistence store with: \ (error)")
}
for episode in episodeProjects {
if episode.guidIdentifier == nil {
episode.guidIdentifier = NSUUID() .uuidString
}
episode.addObserver (self, forKeyPath: "videoURL", options:
[.new], context: nil)
episode.addObserver (self, forKeyPath: "thumbnailURL", options:
[.new], context: nil)
episode.addObserver (self, forKeyPath: "videoDescription",

options: [.new], context: nil)
}
#if DEBUG
print ("Fetch DB data has succeeded.")
#endif

}
override func observeValue (forKeyPath keyPath: String?, of object: Any?,
change: [NSKeyValueChangeKey : Any]?, context: UnsafeMutableRawPointer?) ({
if let project = object as? EpisodeProject, let index =
episodeProjects.firstIndex (of: project) {
tableView.reloadData (forRowIndexes: IndexSet (integer: index),
columnIndexes: IndexSet (integer: 0))

}
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}

var firstLaunch = true
override func viewDidAppear () {
if (episodeProjects.count == 0) {
addNewProject ()
}
if firstLaunch {
#if DEBUG
print ("Setting selected row to the first row on launch.")
#endif
updateSelectRow (index: 0)
firstLaunch = false

}
func addNewProject () {
let description = NSEntityDescription.entity (forEntityName:
"EpisodeProject", in: Helper.context!)
let episode = EpisodeProject(entity: description!, insertInto:
Helper.context!)
episode.guidIdentifier = NSUUID() .uuidString
episode.creationDate = NSDate ()
episode.modifiedDate = NSDate ()
episode.styleFontShadow = 1
episodeProjects.append (episode)
fetchDBData ()
tableView.insertRows (at: IndexSet (integer: 0), withAnimation:
.slideDown)
tableView.reloadData (forRowIndexes: IndexSet (integer: 0),
columnIndexes: IndexSet (integer: 0))
}
func tableView( tableView: NSTableView, viewFor tableColumn:
NSTableColumn?, row: Int) -> NSView? {
if let view = tableView.makeView (withIdentifier:
NSUserInterfaceltemIdentifier (rawValue: "SidebarEpisodeTableCellView"),
owner: self) as? SidebarEpisodeTableCellView {
let episode = episodeProjects[row]
view.videoFileNameTextField.stringValue =
episode.videoDescription ?? "New Project"
let formatter = DateFormatter.init ()
formatter.dateFormat = "MMM dd, yyyy"
if let date = episode.modifiedDate as Date? {
view.lastModifiedDateTextField.stringValue =
formatter.string (from: date)
}
if let url = episode.thumbnailURL, let image =
NSImage (contentsOf: URL (fileURLWithPath: url)) {

view.episodePreview?.image = image
} else {
view.episodePreview?.image = NSImage (named: "bunny")

}
return view
}
return nil
}
func tableViewSelectionDidChange( notification: Notification) {
updateSelectRow (index: tableView.selectedRow)
}
func updateSelectRow (index: Int) {

Helper.appWindow () .makeKeyAndOrderFront (self)

#if DEBUG
print ("The state of various VCs: \ (String(describing:
AppDelegate.movieVC())), \(String(describing: AppDelegate.subtitleVC())),

\ (String (describing: AppDelegate.fontVC()))")
#endif
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if (AppDelegate.movieVC() == nil || AppDelegate.subtitleVC() == nil
| | AppDelegate.fontVC () == nil) {
Timer.scheduledTimer (withTimeInterval: 0.15, repeats: false) {

(timer) in

#if DEBUG
print ("We're giving loading the row a second try after the
timer.")
self.updateSelectRow (index: index)
fendif
}
return

}
tableView.selectRowIndexes (IndexSet (integer: index),
byExtendingSelection: false)

if index < 0 {

return
}
for project in episodeProjects {

if let player = project.player {

player.pause ()
}

}
AppDelegate.subtitleVC () ?.dismantleSubtitleVC ()

let project = episodeProjects[index]
AppDelegate.movieVC () ?.dismantleOldMovieVC ()
AppDelegate.movieVC () ?.episode = project
AppDelegate.movieVC () ?.configurateMovieVC ()
episodeProjects.swapAt (index, 0)
tableView.moveRow (at: index, to: 0)
tableView.reloadData (forRowIndexes: IndexSet (integersIn:
0..<episodeProjects.count), columnIndexes: IndexSet (integer: 0))
AppDelegate.subtitleVC () ?.episode = project
AppDelegate.subtitleVC () ?.configurateSubtitleVC ()
AppDelegate.fontVC () ?.dismantleOldFontVC ()
AppDelegate.fontVC()?.episode = project
AppDelegate.fontVC () ?.configurateFontVC ()

#if DEBUG
print ("Selected: \ (project)")
#endif
}
func sortLocalArrayCache () {
episodeProjects.sort { (epl, ep2) -> Bool in

if let ml = epl.modifiedDate, let m2 = ep2.modifiedDate {
return ml.compare (m2 as Date) ==
ComparisonResult.orderedDescending
}
return false
}

}
func tableView( tableView: NSTableView, shouldSelectRow row: Int) ->

Bool {
if row < 0 {
return false
}
return true

}
func numberOfRows (in tableView: NSTableView) -> Int {

return episodeProjects.count

}
func tableView( tableView: NSTableView, heightOfRow row: Int) -> CGFloat

return 66
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A.18 SubtitlesViewController

// SubtitlesViewController.swift
// MovieTranscript

// Created by Oleksandra Zhyrova on 11/26/24.
// Copyright © 2024 zho. All rights reserved.

import Cocoa
import AVKit
@objc class SubtitlesViewController: NSViewController, NSTableViewDelegate,
NSTableViewDataSource, NSTextFieldDelegate,
CaptionDetailTableCellViewDelegate {
@IBOutlet weak var transcribeTextField: NSTextField!
@IBOutlet weak var resultTableView: NSTableView!
weak var episode: EpisodeProject! {
didSet {
if episode != nil && episode.arrayForCaption != nil {
episode.arrayForCaption?.enumerateObjects ({ (obj, index,
stop) in
if let line = obj as? CaptionLine {
self.addObserverForCaptionLine (line: line)

})
1}
}
@IBAction func deleteRow(_ sender: NSMenulItem) ({
let row = resultTableView.clickedRow
if let correspondingCaption = episode.arrayForCaption?.object (at:
row) as? CaptionLine ({
episode.removeFromArrayForCaption (correspondingCaption)
Helper.context?.delete (correspondingCaption)
resultTableView.reloadData ()
}
}

func addObserverForCaptionLine (line: CaptionLine) {

line.addObserver (self, forKeyPath: "caption", options: [.new],
context: nil)

line.addObserver (self, forKeyPath: "endingTime", options: [.new],
context: nil)

line.addObserver (self, forKeyPath: "startingTime", options: [.new],

context: nil)
}
override func observeValue (forKeyPath keyPath: String?, of object: Any?,
change: [NSKeyValueChangeKey : Any]?, context: UnsafeMutableRawPointer?) ({
var matchedIndex: Int?
if let captionLine = object as? CaptionLine ({
episode.arrayForCaption?.enumerateObjects ({ (obj, index, stop) in
if let captionMatch = obj as? CaptionLine {

if captionlLine == captionMatch {
matchedIndex = index
stop.pointee = true
}
}
})
}
if matchedIndex != nil {
self.resultTableView.reloadData ()
// self.resultTableView.reloadData (forRowIndexes:

IndexSet (integer: index), columnIndexes: IndexSet (integer: 0))
}
}
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override func viewDidLoad() {
super.viewDidLoad ()

}

func dismantleSubtitleVC () {
self.episode = nil
self.resultTableView.reloadData ()

}

func configurateSubtitleVC () {
self.resultTableView.delegate = self
self.resultTableView.dataSource = self
self.transcribeTextField.delegate = self
self.resultTableView.reloadData ()
self.transcribeTextField.stringValue = ""

}

// MARK: - TextField Controls

func control(_ control: NSControl, textShouldBeginEditing fieldEditor:

NSText) -> Bool {
if (episode.player == nil) {
return true

}

if (control == transcribeTextField) {
episode.player?.pause ()
if let last = episode.arrayForCaption?.lastObject as?
CaptionLine, let time = episode.player?.currentTime () {
let currentTimeFloat = Float (CMTimeGetSeconds (time))
if (currentTimeFloat < last.startingTime) {
last.startingTime = (currentTimeFloat - 2) > 0 ?
currentTimeFloat - 2 : O
last.endingTime = currentTimeFloat
} else {
let timeDelta = currentTimeFloat - last.startingTime
if timeDelta > 7 {
last.startingTime = (currentTimeFloat - 2) > 0 2
currentTimeFloat - 2 : 0
}
last.endingTime = Float (CMTimeGetSeconds (time))

}

return true

}
@IBAction func captionTextFieldDidChange( sender: NSTextField) {

if (episode == nil || episode.player == nil) {
sender.stringvValue = ""

Helper.displayInformationalSheet (title: "A video is required

before adding captions.", text: "Please open a video first, then add captions
to the video.")
return
}
if (sender == transcribeTextField) {
episode.player?.play ()
if sender.stringValue == "" {
if let last = episode.arrayForCaption?.lastObject as?
CaptionLine, let time = episode.player?.currentTime () {
last.startingTime = Float (CMTimeGetSeconds (time))
}
} else {
if let last = episode.arrayForCaption?.lastObject as?

CaptionLine {
last.caption = sender.stringValue
}
sender.stringValue = ""
var new: CaptionLine!
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if let lastEndingTime = (episode.arrayForCaption?.lastObject
as? CaptionLine) ?.endingTime {
let description =
NSEntityDescription.entity (forEntityName: "CaptionLine", in: Helper.context!)
new = CaptionLine (entity: description!, insertInto:
Helper.context!)
new.guidIdentifier = NSUUID() .uuidString
new.caption = ""
new.startingTime = lastEndingTime
new.endingTime = lastEndingTime // this is likely wrong,
although better than 0 for integrity
self.addObserverForCaptionLine (line: new)
} else {
let description =
NSEntityDescription.entity (forEntityName: "CaptionLine", in: Helper.context!)
new = CaptionLine (entity: description!, insertInto:
Helper.context!)
new.guidIdentifier = NSUUID() .uuidString
new.caption = ""
new.startingTime =
Float (CMTimeGetSeconds ( (episode.player?.currentTime ()) !))
new.endingTime = new.startingTime // this is likely
wrong, although better than 0 for integrity
self.addObserverForCaptionLine (line: new)
}
episode.addToArrayForCaption (new)
}
self.resultTableView.reloadData ()
if resultTableView.numberOfRows > 0 {

self.resultTableView.scrollRowToVisible (resultTableView.numberOfRows - 1)
}
}
}
// MARK: - Table View Delegate/Data Source
func numberOfRows (in tableView: NSTableView) -> Int ({
if episode == nil || episode.arrayForCaption == nil ({
return O
}
return episode.arrayForCaption?.count ?? 0
}
func tableView( tableView: NSTableView, viewFor tableColumn:
NSTableColumn?, row: Int) -> NSView? ({
if let cell = tableView.makeView(withIdentifier:
NSUserInterfaceltemIdentifier (rawValue: "CaptionCell"), owner: self) as?
CaptionDetailTableCellView {
let correspondingCaption = episode.arrayForCaption?.object (at:
row) as? CaptionLine
cell.startTimeField?.stringValue =
"\ (correspondingCaption!.startingTimeString)"
cell.endTimeField?.stringValue =
"\ (correspondingCaption!.endingTimeString)"

if let cap = correspondingCaption!.caption {
cell.captionContentTextField?.stringValue = cap
} else {

cell.captionContentTextField?.stringValue = ""
}
cell.captionContentTextField?.isEditable = true
cell.delegate = self
return cell
}
return nil

}
func tableView( tableView: NSTableView, heightOfRow row: Int) -> CGFloat

return 71



let rowIndex = resultTableView.row(for: cell)
if let cl = episode.arrayForCaption?.object (at: rowIndex)
CaptionLine {
cl.caption = cell.captionContentTextField.stringValue

//

}

@IBAction func captionChanged(_ sender: NSTextField) {
let row = resultTableView.row(for: sender)
if let ep = episode.arrayForCaption?.object (at: row)

ep.caption =
}

}
func textFieldEdited(

sender.stringValue

sender: Any) {
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as? CaptionLine

if let cell = sender as? CaptionDetailTableCellView {

}
}
}

@IBAction func doneButtonClicked( sender:
self.resignFirstResponder ()
self.transcribeTextField.resignFirstResponder ()
NSApp.mainWindow? .makeFirstResponder (AppDelegate.movieVC () )

A.19 CaptionDetailTableCellView

CaptionDetailTableCel
MovieTranscript

Created by Oleksandra
Copyright © 2024 zho.

import Cocoa

class CaptionDetailTableCellView:

}

1lView.swift

Zhyrova on 11/20/24.
All rights reserved.

Any)

NSTableCellView {

@IBOutlet weak var startTimeField: NSTextField!
@IBOutlet weak var endTimeField: NSTextField!
@IBOutlet var captionContentTextField: NSTextField!
var delegate: CaptionDetailTableCellViewDelegate?

@IBAction func textFieldEdited( sender: Any)

delegate?.textFieldEdited(sglf)

}

protocol CaptionDetailTableCellViewDelegate {

}

//
//

//
//

func textFieldEdited(

sender: Any)

A.20 FontViewController

FontViewController.swift

MovieTranscript

Created by Oleksandra
Copyright © 2024 zho.

Zhyrova on 11/20/24.
All rights reserved.

{

{

as?
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//

import Cocoa

class FontViewController: NSViewController ({
weak var episode: EpisodeProject?
@IBOutlet weak var videoName: NSTextField!
@IBOutlet weak var videoPath: NSTextField!
@IBOutlet weak var videoDurationField: NSTextField!
@IBOutlet weak var videoFramerateField: NSTextField!
@IBOutlet weak var fontFamilyButton: NSPopUpButton!
@IBOutlet weak var fontWeightButton: NSPopUpButton!
@IBOutlet weak var fontSizeButton: NSComboBox!
@IBOutlet weak var fontShadowButton: NSPopUpButton!
var fontColorButton: Any?
@IBOutlet weak var colorContainerView: NSView!

let allFontNames = NSFontManager.shared.availableFontFamilies
var fontPostScriptArray: [String] = []

let allFontSizes = [24, 36, 48, 53, 64, 72, 90]

override func viewDidLoad () {

super.viewDidLoad ()
if #available (0OSX 10.12, *) {
let button = ComboColorWell (frame: NSRect(x: 0, y: 0, width: 80,
height: 23))
fontColorButton = button
button.target = self
button.action = #selector(colorChanged(_:))
button.allowClearColor = false
self.colorContainerView.addSubview (button)
} else {
let well = NSColorWell (frame: NSRect(x: 0, y: 0, width: 80,
height: 23))
fontColorButton = well
well.target = self
well.action = #selector(colorChanged( :))
self.colorContainerView.addSubview (well)
}
configurateAllFonts ()

}
func dismantleOldFontVC () {

if episode != nil {
episode?.safelyRemoveObserver (self, forKeyPath:
"videoDescription")

episode?.safelyRemoveObserver (self, forKeyPath: "videoURL")
episode?.safelyRemoveObserver (self, forKeyPath: "videoDuration")
episode?.safelyRemoveObserver (self, forKeyPath: "framerate")

}
func configurateFontVC () {
restoreFontSettings ()
configureAllMetadata ()
}
func configureAllMetadata () {
if let up = episode?.videoURL ({
let url = URL(fileURLWithPath: up)
self.videoName.stringValue = url.lastPathComponent

self.videoPath.stringValue = url.path
} else {
self.videoName.stringValue = ""
self.videoPath.stringValue = ""
}
self.videoDurationField.stringValue = "\ (episode?.videoDuration ?? 0)
seconds"
self.videoFramerateField.stringValue = "\ (episode?.framerate ?? 0)

fpS"
}
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private static var metadataObserverContext = 2

func configurateAllFonts () {
fontFamilyButton.removeAllItems ()
fontFamilyButton.addItems (withTitles: allFontNames)
updateSubFamily (saveNewSelection: false)
fontSizeButton.removeAllItems ()
fontSizeButton.addItems (withObjectValues: allFontSizes)
fontSizeButton.selectItem(at: 3)

}

func updateSubFamily (saveNewSelection: Bool) {
fontWeightButton.removeAllItems ()
if let selectedFamily = fontFamilyButton.titleOfSelectedItem ({

if let arrayofSubs =
NSFontManager.shared.availableMembers (ofFontFamily: selectedFamily) {
var resultingSub:[String] = []
fontPostScriptArray = []
for i in 0..<arrayofSubs.count {
if let nameOfSubFamily = arrayofSubs[i][1l] as? String {
resultingSub.append (nameOfSubFamily)
}
if let nameOfPostScript = arrayofSubs[i][0] as? String {
fontPostScriptArray.append (nameOfPostScript)
}
}
fontWeightButton.addItems (withTitles: resultingSub)
}
}
if saveNewSelection {
self.episode?.styleFontWeight = fontWeightButton.title
}

}

func restoreFontSettings () {
fontFamilyButton.selectItem(withTitle: self.episode?.styleFontFamily

?? "Helvetica")
updateSubFamily (saveNewSelection: false)
fontWeightButton.selectItem (withTitle: self.episode?.styleFontWeight
?? "Regular")
fontSizeButton.stringValue = self.episode?.styleFontSize 27?2 "53"
fontShadowButton.selectItem(at: Int(self.episode?.styleFontShadow 27
1))
if #available (0OSX 10.12, *) {
if let well = fontColorButton as? ComboColorWell {
well.color = NSColor (hexString: self.episode?.styleFontColor
?? "#ffffff") 2? NSColor.white
}
} else {
if let well = fontColorButton as? NSColorWell ({
well.color = NSColor (hexString: self.episode?.styleFontColor
2?2 "HLfffff") ?7? NSColor.white
}
}

}

@IBAction func fontNameChanged(_ sender: NSPopUpButton) {
updateSubFamily (saveNewSelection: true)
self.episode?.styleFontFamily = sender.title

}

@IBAction func fontSubFamilyChanged( sender: NSPopUpButton) {
self.episode?.styleFontWeight = sender.title

}

@IBAction func fontSizeChanged( sender: NSComboBox) ({
self.episode?.styleFontSize = sender.stringValue

}

@IBAction func shadowChanged( sender: NSPopUpButton) {

self.episode?.styleFontShadow = Intlé6 (sender.indexOfSelectedItem)
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}
@IBAction func colorChanged( sender: Any) {

if #available (OSX 10.12, *) {
if let well = sender as? ComboColorWell {
self.episode?.styleFontColor = well.color.hexString
}
} else {
if let well = sender as? NSColorWell {

self.episode?.styleFontColor = well.color.hexString

A.21 ResizablelnputContainerView

// ResizableInputContainerView.swift
// MovieTranscript
//
// Created by Oleksandra Zhyrova on 11/20/24.
// Copyright © 2024 zho. All rights reserved.
//
import Cocoa
class ResizableInputContainerView: NSView ({
var hasConfigured: Bool = false
override func draw(_ dirtyRect: NSRect) {
super.draw (dirtyRect)
if 'hasConfigured ({

configure ()
}
}
func configure () {
for view in self.subviews {
if view.tag != 1 && self.frame.width > 140 {
view.setFrameSize (NSSize (width: self.frame.width - 130,

height: view.frame.height))
}
}
b}

A.22 AppDelegate

//

// AppDelegate.swift

//

//

// Created by Oleksandra Zhyrova on 08/29/24.

// Copyright © 2024 zho. All rights reserved.

//

import Cocoa

@NSApplicationMain

class AppDelegate: NSObject, NSApplicationDelegate {
@IBOutlet weak var darkMenultem: NSMenultem!
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@IBOutlet weak var lightMenultem: NSMenulItem!
@IBOutlet weak var followSystemMenultem: NSMenulItem!
@IBOutlet weak var openOrRelinkMenuItem: NSMenulItem!
static func mainStoryboard() -> NSStoryboard? ({
if #available (0OSX 10.13, *) {
return NSStoryboard.main
} else {
return NSStoryboard(name: "Main", bundle: nil)

}
static func openOrRelinkMenultem() -> NSMenultem? {
if let delegate = NSApp.delegate as? AppDelegate {
return delegate.openOrRelinkMenultem
}
return nil
}
static func setCurrentEpisodeTitle( title: String?) {
if let window = NSApp.mainWindow?.windowController as?
CaptionWindowController {
window.currentTitle.stringValue = title ?? "MovieTranscript"
}
}
static func mainWindow () -> CaptionWindowController? ({
return NSApp.mainWindow?.windowController as? CaptionWindowController
}
static func sourcelListVC () -> SidebarViewController? {
if let splitVC = NSApp.mainWindow?.contentViewController as?
MainSplitViewController, let sourcelListVC =
splitVC.splitViewItems[0].viewController as? SidebarViewController {
return sourceListVC
}
return nil
}
static func movieVC () -> MovieViewController? {
if let splitVC = NSApp.mainWindow?.contentViewController as?
MainSplitViewController, let movieVC =
splitVC.splitViewItems[1l].viewController as? MovieViewController {
return movieVC
}
return nil
}
static func sideTabVC () -> SideTabViewController? {
if let splitVC = NSApp.mainWindow?.contentViewController as?
MainSplitViewController, let tabVC = splitVC.splitViewItems[2].viewController
as? SideTabViewController {
return tabVC
}
return nil
}
static func subtitleVC () -> SubtitlesViewController? ({
if let tabVC = AppDelegate.sideTabVC(), let subVC =
tabVC.tabViewItems[0] .viewController as? SubtitlesViewController {
return subVC
}
return nil
}
static func fontVC() -> FontViewController? {
if let tabVC = AppDelegate.sideTabVC(), let fontVC =
tabVC.tabViewItems[1l] .viewController as? FontViewController ({
return fontVvC
}
return nil
}

@IBOutlet weak var dividerAboveAppearance: NSMenultem!
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@IBOutlet weak var appearanceSubmenu: NSMenultem!
func applicationWillFinishLaunching( notification: Notification) {
if #available (OSX 10.14, *) {

if let pref = UserDefaults.standard.value (forKey:
"AppearancePreference") as? Int {

if pref == 0 {
useDarkAppearance (self)
} else if pref == 1 {
uselLightAppearance (self)
} else if pref == 2 {

followSystemAppearance (self)
}

} else {
useDarkAppearance (self)

}

} else {
dividerAboveAppearance.isHidden = true
appearanceSubmenu.isHidden = true

}
}
@objc func saveAll() {

self.saveEverything(self)
}

func applicationDidFinishLaunching( aNotification: Notification) {

Timer.scheduledTimer (timeInterval: 30, target: self, selector:
#selector (saveAll), userInfo: nil, repeats: true)
}
func applicationWillTerminate( aNotification:
do {
let fetchRequest: NSFetchRequest<EpisodeProject> =
EpisodeProject.fetchRequest ()

Notification) {

let episodeProjects = try Helper.context!.fetch (fetchRequest)
for proj in episodeProjects {
if proj.videoURL == nil {
Helper.context!.delete (proj)
}
}
} catch {
print (error)
}
saveEverything (self)

}

func applicationShouldHandleReopen(_ sender:
hasVisibleWindows flag: Bool) -> Bool {

if flag == false {

NSApplication,

for window in sender.windows {
if (window.delegate?.isKind (of:
CaptionWindowController.self)) == true ({

window.makeKeyAndOrderFront (self)
}

return true

}

func applicationShouldTerminateAfterLastWindowClosed (
NSApplication) -> Bool {

return true

sender:

}

@IBAction func openNewWindow( sender: Any) {

AppDelegate.sourcelListVC () ?.addNewProject ()
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}

@IBAction func openVideoFile( sender: NSMenultem) {
AppDelegate.movieVC () ?.openFile (self)

}

@IBAction func saveSRTFile( sender: NSMenulItem) ({
AppDelegate.movieVC () ?.saveSRTToDisk (self)

@IBAction func saveTXTFile(_ sender: Any) {
AppDelegate.movieVC () ?.saveTXTToDisk (self)

}

@IBAction func saveFCPXMLFile( sender: Any) {
AppDelegate.movieVC () ?.saveFCPXMLToDisk (self)

}

@IBAction func saveASSFile(_ sender: Any) {
AppDelegate.movieVC () ?.saveASSToDisk (self)

}

@IBAction func saveEverything( sender: Any) {
saveAction (nil)

}

@IBAction func useDarkAppearance(_ sender: Any) {
if #available (OSX 10.14, *) {
NSApp.appearance = NSAppearance (named: .darkAqua)

UserDefaults.standard.setValue (0, forKey: "AppearancePreference")

darkMenulItem.state = .on
lightMenulItem.state = .off
followSystemMenultem.state = .off
}
}
@IBAction func uselightAppearance( sender: Any) {

if #available (0OSX 10.14, *) {
NSApp.appearance = NSAppearance (named: .aqua)
UserDefaults.standard.setValue (1, forKey: "AppearancePreference")

darkMenultem.state = .off
lightMenulItem.state = .on
followSystemMenultem.state = .off
}
}
@IBAction func followSystemAppearance( sender: Any) {

if #available (0OSX 10.14, *) {
NSApp.appearance = nil
UserDefaults.standard.setValue (2, forKey: "AppearancePreference")

darkMenultem.state = .off
lightMenultem.state = .off
followSystemMenultem.state = .on
}
}
// MARK: - Core Data stack

lazy var applicationDocumentsDirectory: URL = {

// The directory the application uses to store the Core Data store
file. This code uses a directory named "Test.OldCoreData" in the user's
Application Support directory.

let urls = FileManager.default.urls (for:
.applicationSupportDirectory, in: .userDomainMask)

let appSupportURL = urls[urls.count - 1]

return appSupportURL.appendingPathComponent ("Caption")

PO
lazy var managedObjectModel: NSManagedObjectModel = {

// The managed object model for the application. This property is not
optional. It is a fatal error for the application not to be able to find and
load its model.

let modelURL = Bundle.main.url (forResource: "Caption", withExtension:
"momd") !
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return NSManagedObjectModel (contentsOf: modelURL) !
HO)
lazy var persistentStoreCoordinator: NSPersistentStoreCoordinator = ({

// The persistent store coordinator for the application. This
implementation creates and returns a coordinator, having added the store for
the application to it. (The directory for the store is created, if
necessary.) This property is optional since there are legitimate error
conditions that could cause the creation of the store to fail.

let fileManager = FileManager.default

var failError: NSError? = nil
var shouldFail = false
var failureReason = "There was an error creating or loading the

application's saved data."
// Make sure the application files directory is there
do {
let properties = try (self.applicationDocumentsDirectory as
NSURL) .resourceValues (forKeys: [URLResourceKey.isDirectoryKey])
if ! (properties[URLResourceKey.isDirectoryKey]! as
AnyObject) .boolValue ({
failureReason = "Expected a folder to store application data,
found a file \(self.applicationDocumentsDirectory.path)."
shouldFail = true
}

} catch {
let nserror = error as NSError
if nserror.code == NSFileReadNoSuchFileError
do {

try fileManager.createDirectory(atPath:
self.applicationDocumentsDirectory.path, withIntermediateDirectories: true,
attributes: nil)

} catch {
failError = nserror
}
} else {
failError = nserror

}
}
// Create the coordinator and store
var coordinator: NSPersistentStoreCoordinator? = nil
if failError == nil {
coordinator = NSPersistentStoreCoordinator (managedObjectModel:
self.managedObjectModel)
let url =
self.applicationDocumentsDirectory.appendingPathComponent ("Caption.sglite")
do {
try coordinator!.addPersistentStore (ofType:
NSSQLiteStoreType, configurationName: nil, at: url, options: nil)
} catch {
failError = error as NSError

}
if shouldFail || (failError != nil) {
// Report any error we got.
var dict = [String: AnyObject] ()
dict [NSLocalizedDescriptionKey] = "Failed to initialize the
application's saved data" as AnyObject
dict [NSLocalizedFailureReasonErrorKey] = failureReason as
AnyObject
if failError != nil {
dict [NSUnderlyingErrorKey] = failError
}
let error = NSError (domain: "YOUR ERROR DOMAIN", code: 9999,

userInfo: dict)
NSApplication.shared.presentError (error)
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abort ()
} else {
return coordinator!

O
lazy var managedObjectContext: NSManagedObjectContext = {
let coordinator = self.persistentStoreCoordinator
var managedObjectContext = NSManagedObjectContext (concurrencyType:
.mainQueueConcurrencyType)
managedObjectContext.persistentStoreCoordinator = coordinator
return managedObjectContext
HO)
// MARK: - Core Data Saving and Undo support
@IBAction func saveAction(_ sender: AnyObject!) {
// Performs the save action for the application, which is to send the

save: message to the application's managed object context. Any encountered
errors are presented to the user.

if !'managedObjectContext.commitEditing () {

NSLog ("\ (NSStringFromClass (type (of: self))) unable to commit
editing before saving")

}
if managedObjectContext.hasChanges {
do {
try managedObjectContext.save ()
} catch {
let nserror = error as NSError
NSApplication.shared.presentError (nserror)

}
func windowWillReturnUndoManager (_ window: NSWindow) -> UndoManager? {
// Returns the NSUndoManager for the application. In this case, the
manager returned is that of the managed object context for the application.
return managedObjectContext.undoManager
}
func applicationShouldTerminate( sender: NSApplication) ->
NSApplication.TerminateReply {
// Save changes in the application's managed object context before
the application terminates.
if !'managedObjectContext.commitEditing () {

NSLog ("\ (NSStringFromClass (type (of: self))) unable to commit
editing to terminate")

return .terminateCancel

}

if !managedObjectContext.hasChanges {
return .terminateNow

}
do {

try managedObjectContext.save ()
} catch {

let nserror error as NSError

// Customize this code block to include application-specific
recovery steps.

let result = sender.presentError (nserror)
if (result) {
return .terminateCancel

}

let question = NSLocalizedString ("Could not save changes while
quitting. Quit anyway?", comment: "Quit without saves error question
message")

let info = NSLocalizedString("Quitting now will lose any changes
you have made since the last successful save", comment: "Quit without saves
error question info");
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let quitButton = NSLocalizedString ("Quit anyway", comment: "Quit
anyway button title")
let cancelButton = NSLocalizedString("Cancel", comment: "Cancel
button title")
let alert = NSAlert ()
alert.messageText = question
alert.informativeText = info
alert.addButton (withTitle: quitButton)
alert.addButton (withTitle: cancelButton)
let answer = alert.runModal ()
if answer == NSApplication.ModalResponse.alertFirstButtonReturn {
return .terminateCancel
}
}
// If we got here, it is time to quit.
return .terminateNow
}
// MARK: - Menu Bar Items
@IBAction func togglePlaybackPausing(_ sender: Any) {
AppDelegate.movieVC () ?.playPauseClicked (sender)
}

@IBAction func revealVideoInFinderClicked(_ sender: Any) {
AppDelegate.sourcelListVC () ?.showActiveVideoInFinderClicked (self)

}

@IBAction func projectNavigatorClicked( sender: Any) {
AppDelegate.mainWindow () ?.toggleSidebarList (self)

}

@IBAction func captionEditorClicked( sender: Any) {
AppDelegate.mainWindow () ?.contentSettingsSidebarHandler (index: 0)

}

@IBAction func styleEditorClicked( sender: Any) {
AppDelegate.mainWindow () ?.contentSettingsSidebarHandler (index: 1)

}

@IBAction func focusOnPlayer( sender: Any) {
NSApp.mainWindow?.makeFirstResponder (AppDelegate.movieVC())

}

@IBAction func replaceCaptionsWithSRT( sender: Any) {

} —

// SwiftHEXColors.swift

//

// Copyright (c) 2014 SwiftHEXColors contributors

//

// Permission is hereby granted, free of charge, to any person obtaining a
copy

// of this software and associated documentation files (the "Software"), to
deal

// in the Software without restriction, including without limitation the
rights

// to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
// copies of the Software, and to permit persons to whom the Software is

// furnished to do so, subject to the following conditions:

// The above copyright notice and this permission notice shall be included in
// all copies or substantial portions of the Software.

// THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
// IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
// FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
THE

// AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
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// LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING

FROM,

// OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN

// THE SOFTWARE.

#if o0s(10S) || os (tv0s)
import UIKit
typealias SWColor

#else
import Cocoa
typealias SWColor

fendif

private extension Int ({
func duplicatedbits () -> Int {

return (self << 4) + self

UIColor

NSColor

}
}

/// An extension of UIColor (on 10S) or NSColor (on 0SX) providing HEX color

handling.
public extension SWColor {
var fcpxString: String {
let string = NSString(format:"%$.6f %$.6f %.6f $.6f",
self.redComponent, self.greenComponent, self.blueComponent,
self.alphaComponent)
return string as String
}
var hexString: String {
guard let rgbColor =
usingColorSpaceName (NSColorSpaceName.calibratedRGB) else {
return "FFEFFFE"
}
let red = Int(round(rgbColor.redComponent * OxFF))
let green = Int (round(rgbColor.greenComponent * 0OxFF))
let blue = Int(round(rgbColor.blueComponent * OxFF))

let hexString = NSString(format: "#%02X%02X%02X", red, green, blue)

return hexString as String

}
/‘k‘k

Create non-autoreleased color with in the given hex string. Alpha will

be set as 1 by default.

- parameter hexString: The hex string, with or without the hash

character.
- returns: A color with the given hex string.

*/

convenience init? (hexString: String) {
self.init (hexString: hexString, alpha: 1.0)
}

private convenience init? (hex3: Int, alpha: Float) {

self.init (red: CGFloat ( ((hex3 & 0xF00) >> 8).duplicatedbits() ) /

255.0,
green: CGFloat( ((hex3 & 0xOF0) >> 4).duplicatedbits() ) /

255.0,
blue: CGFloat( ((hex3 & O0x00F) >> 0).duplicatedbits() ) /

255.0,

alpha: CGFloat (alpha))
}
private convenience init? (hex6: Int, alpha: Float)
self.init (red: CGFloat ( (hex6 & OxXFF0000) >>

blue: CGFloat( (hex6 & O0x0000FF) >>
CGFloat (alpha))
}
/**

{

16 ) / 255.0,
green: CGFloat( (hex6 & O0x0O0FFO00) >> 8 ) / 255.0,

0 ) / 255.0,

alpha:

Create non-autoreleased color with in the given hex string and alpha.
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- parameter hexString: The hex string, with or without the hash
character.
- parameter alpha: The alpha value, a floating value between 0 and 1.
- returns: A color with the given hex string and alpha.
*/
convenience init? (hexString: String, alpha: Float) {
var hex = hexString
// Check for hash and remove the hash
if hex.hasPrefix ("#") {
hex = String(hex[hex.index (after: hex.startIndex)...])
}
guard let hexVal = Int (hex, radix: 16) else {
self.init ()
return nil
}
switch hex.count {
case 3:
self.init (hex3: hexVal, alpha: alpha)
case 6:
self.init (hex6: hexVal, alpha: alpha)
default:
// Note:
// The swift 1.1 compiler is currently unable to destroy
partially initialized classes in all cases,
// so it disallows formation of a situation where it would have
to. We consider this a bug to be fixed
// in future releases, not a feature. -- Apple Forum
self.init ()
return nil

}
/**
Create non-autoreleased color with in the given hex value. Alpha will be
set as 1 by default.
- parameter hex: The hex value. For example: 0xff8942 (no quotation).
- returns: A color with the given hex value
*/
convenience init? (hex: Int) {
self.init (hex: hex, alpha: 1.0)
}
/**
Create non-autoreleased color with in the given hex value and alpha
- parameter hex: The hex value. For example: 0xff8942 (no quotation).
- parameter alpha: The alpha value, a floating value between 0 and 1.
- returns: color with the given hex value and alpha

*/
convenience init? (hex: Int, alpha: Float) {
if (0x000000 ... OxXFFFFFF) ~= hex {
self.init (hex6: hex, alpha: alpha)
} else {

self.init ()
return nil



