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dHpneKc

OnTMmnsaunsa BpeMeHu
3anycka 10S-npunoXxeHnn

Hukonaw Jlnxorpya
PykoBoguTtenb rpynnbl pa3pabotkn Angekc.Kapt anga i0S



AKTyarbHOCTb



It's really clear that the
MOsSt precious resource
we all have Is time

Steve Jobs



3a4yeM coKpallaTb BPpeMSA 3anycka?

BaXkHOe KOHKYpEeHTHOEe NpenmMyLLecTBO
Brninaet Ha retention, HacTpoeHue nonb3oBaTeneun, OLUeHKY B CTOpEe
MakcumanbsHoe Bpems 3anycka 20s, npu npeBbILLEHNN CUCTEMA

OCTaHaBlMUBAET 3arpysky
> AKTyanbHO Anga crnabblX YyCTPOUCTB



AKTYanbHOCTb

Bce bonblie npunoXxeHnn ctanknBaeTcs ¢ Nnpobnemown
ONUTENBHON 3arpy3kn n3-3a HEBO3MOXHOCTU KOMNMNAUMnM swift B
cTaTnyeckme omnbnnoTeku



AKTYanbHOCTb

WWDC 2016: Optimizing App Startup Time

> Apple BnepBble sBHO 0603Ha4mMna npobnemy, packpbina
TEXHUYECKNE AeTanun, Aana BO3MOXHOCTb NPodouUnmpoBaHus
pPaboTbl CUCTEMHOrO 3arpy34yuka



[ 1naH

1. 3aMepbl BpeEMEHU 3arnycka
2. OnTnMmnsauyumsa pre-main
3. OnTummsaumnga after-main

4. KOHTponb pesynkraTta



1. 3amMepbl BpeMeHN 3anycka



UTO ecTb Bpemsa 3anycka?

Bpemsi oT HaXkaTtua nonb3oBaTerieM Ha UKOHKY NMPUNoXXeHust Ao
MOMEHTA, KOraa Nonb3oBaTenb MOXET Nofib30BaThbCS
MPUNOXXEHNEM

> 3arpyska Ul
) 3arpyska gaHHbix, obHoBrneHne Ul ¢ nony4eHHbIMWN aHHBbIMW

) ... (3aBUCUT OT NPUNOXKEHUNA)
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XONoAdHbIN U TENNbIN 3aNyCKU

XornoaHbIn - HET obpasa NPUNoXXeHus
B Kewle aapa i0S

> [laBHO He 3anycKkanocb Unun He
3anyckanocb nocre nepesarpysku

Tennbin - ecTb 0Opa3 NPUNOXKEHNSA B
Kewe aapa i0S

> HepaBHO 3anyckanochb

2 333MC

1 203McC

Tennbin XOnoaHbIN
IPhone 5s
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pre-main

[10 Hayana BbINONHEHNA PYHKLUMM Mmain cucTtemMa BbINMONHAET NMOATOTOBKY
obpa3sa NnpuUroXeHust B NnamMmsiTu:

) 3arpyska guHamMmundeckmx onbnmorek
) UcnpasneHue ykasaTteneu, cBa3blBaHME

> co3aaHune Objective-C koHTeKCTa

> BbI30B +load 1 KOHCTPYKTOPOB rnodanbHbIX NePEeMEHHbIX C++

12



X0104HbIN 3anycK 1 pre-main

rebase/binding time
initializer time

dylib loading time []
[] ObjC setup time []

0.11s

Tennbin

0 200 400

600

0.73s

300
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UTO 3amMepaTb?

Bpemsi oT HaxaTnsa Nonb3oBaTeNIeM Ha UKOHKY MPUoXeHus Ao
MOMEHTA, KOoraa nosib3oBaTerib MOXET NOfb30BAaTbCS
NPUNOXEeHNEM

> YuuTbiBaTb pre-main

>  Y4uTbiBaTb XONOAHbIN 3anyCK

14



3amep pre-main

DYLD_PRINT_STATISTICS

V¥ Environment Variables

Name Value

DYLD_PRINT_STATISTICS 1




DYLD PRINT _STATISTICS

Total pre—-main time: 677.82 milliseconds (100.0%)

dylib loading time: 520.33 milliseconds (76.7%)

rebase/binding time: 54.31 milliseconds (8.0%)
ObjC setup time: 43.16 milliseconds (6.3%)
initializer time: 59.99 milliseconds (8.8%)

slowest intializers :
libSystem.B.dylib : 4.35 milliseconds (0.6%)
TestApp : 74.83 milliseconds (11.0%)
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ObjC setup time: 43.16 milliseconds (6.3%)
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3amep after-main

c Havyana didFinishLaunching

> He yyuntbiBaeTca Bpema co3gaHusa UlApplication,
UlApplicationDelegate

C Ha4yana main @

9
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3amep after-main

[1obaBnsiem B NpoeKkT main.swift

B nepBOW CTpoKe 3aMepseM BpeMS

let start = Date().timeIntervalSincel970

let argc = Int(CommandLine.argc)

fileprivate let argv =
UnsafeMutableRawPointer(CommandLine.unsafeArgv)

.bindMemory(to: UnsafeMutablePointer<Int8>.self, capacity: argc)

UIApplicationMain(CommandLine.argc, argv, nil, NSStringFromClass(AppDelegate.self))



3amep after-main

[1obaBnsiem B NpoeKkT main.swift

B nepBOW CTpoKe 3aMepseM BpeMS

let start = Date().timeIntervalSincel970

let argc = Int(CommandLine.argc)

fileprivate let argv =
UnsafeMutableRawPointer(CommandLine.unsafeArgv)

.bindMemory(to: UnsafeMutablePointer<Int8>.self, capacity: argc)

UIApplicationMain(CommandLine.argc, argv, nil, NSStringFromClass(AppDelegate.self))



Ba>XHOCTb MHOXXECTBEHHbIX 3arnyckoB

1300

975

650

325

3

9

10 11

21%

12 13 15 16 17 18 19 20

S
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ABTOMATUYECKME 3arnyCKn

Llibimobiledevice
) npaAMoe B3anmMogencTeme ¢ YCTPOUCTBOM

> He Tpebyer jailbreak
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ABTOMATUYECKME 3arnyCKn

libimobiledevice

$1device 1d -1
$1deviceinstaller —u elbbc7t0353933938929c3279fcob/7f51faclc02 -1 SomeApp.app

$1devicedebug —u elbbc7t0353933938929c3279fcbb/f51faclc®2 run com.some.app

$1devicediagnostics restart



ABTOMATUYECKME 3arnyCKn

libimobiledevice

$1device 1d -1
$1deviceinstaller —u|elbbc7t0353933938929c3279fcob/7f51faclc02 -1 SomeApp.app

$1devicedebug —u elbbc7t0353933938929c3279fcbb/f51faclc®2 run com.some.app

$1devicediagnostics restart



ABTOMATUYECKME 3arnyCKn

libimobiledevice

$1device 1d -1
$1deviceinstaller —u elbbc7t0353933938929c3279fcob/7f51faclc02 -1 SomeApp.app

$1devicedebug —u|elbbc7t0353933938929¢c3279fcbb/f51faclc®2 run com.some.app

$1devicediagnostics restart



ABTOMATUYECKME 3arnyCKn

libimobiledevice

$1device 1d -1
$1deviceinstaller —u elbbc7t0353933938929c3279fcob/7f51faclc02 -1 SomeApp.app

$1devicedebug —u elbbc7t0353933938929c3279fcbb/f51faclc®2 run com.some.app

$1devicediagnostics restart



ABTOMATUYECKME 3arnyCKn

Libimobiledevice + DYLD PRINT STATISTICS

$idevicedebug |—e DYLD_PRINT_STATISTICS=1\
—u elbbc7t0353933938929c3279fcob7f51faclcO2 run test.app

Total pre-main time: 52.85 milliseconds (100.0%)
dylib loading time:  7.21 milliseconds (

o) =
H [
o°

rebase/binding time:  3.22 milliseconds (6.



CObopka ans TectoB

Penn3Hasa KoHurypauma ¢ ontmumMmmnsaymnamm
) OTKIKOYEHbI accepTbl U PYHKLUMOHaNbHOCTL Ans aebara

> He pnobasnsetca libswiftSwiftOnoneSupport.dylib

exit (@) nocne 3aBepLUeHUs 3arpy3kun, ecnu
processInfo.environment ["DYLD_PRINT_STATISTICS"]

= n1l
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OpraHunsaumusa ckpunTta

Ha Kaxxgoun ntepauyun:

1. 1devicedliagnostics restart, goxaaTbca 3arpysku
2. 1devicedebug run - xonoaHbIN 3anyck

3. 1devicedebug run - Tennbin 3anyck

4. ObpaboTaTb BbIBOA, COXPAHUTbL NOr
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pre-main: nepesarpyska vs nepeycrtaHoBKa

[lepesarpyska

[lepeycTaHOBKa

Tennbin

dyld

B rebase&bind

B objc-setup

[] initialization

225

450

675

900

34



OpraHun3sauuns ckpunTa

Ha kaxxgon ntepauyun:

1. 1deviceinstaller -1

2. 1devicedebug run - xonoAHbIN 3anyckK
3. 1devicedebug run - Tennbin 3anyck

4. ObpaboTtaTtb BbIBO, COXPaHUTb NOr
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3anycku Ha pasHbIX YCTPOUCTBaAX

4 470
| Tennbin B XonoaHbin
> 2 333
é’ 2 199 1 930
® 1203
1038 1014 385

721

533

IPhone 5 IPhone 5s IPhone 6 IPhone 6s IPhone 7
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[TlycTOM NpoekT Ha swift



[TycTon npoekT: Objective-C, iIPhone 5s

Total pre—-main time: 19.40 milliseconds (100.0%)

dylib loading time: | ©.72 milliseconds (3.7%)
rebase/binding time: 1.14 milliseconds (5.8%)
ObjC setup time: 5.02 milliseconds (25.9%)
initializer time: 12.51 milliseconds (64.4%)

slowest intializers :
LibSystem.B.dylib : 10.27 milliseconds (5
CoreFoundation : 0.66 milliseconds (3.4%



[TycTon npoekT: swift, IPhone 5s

Total pre—-main time: 232.19 milliseconds (100.0%)

dylib loading time: 209.33 milliseconds (90.1%)
rebase/binding time:  7.98 milliseconds (3.4%)
ObjC setup time:  8.49 milliseconds (3.6%)
initializer time: 6.37 milliseconds (2.7%)
slowest intializers :
libSystem.B.dylib : 3.14 milliseconds (1.3%)

39



[TycTon npoekT: swift, IPhone 5

Total pre-main time: 837.72 milliseconds (100.0%)

dylib loading time: |789.01 milliseconds (94.1%)

rebase/binding time: 15.41 milliseconds (1.8%)
ObjC setup time: 13.52 milliseconds (1.6%)
initializer time: 19.57 milliseconds (2.3%)

slowest intializers :
libSystem.B.dylib : 5.56 milliseconds (0.6%)



Cnucok 3arpyxaembix onbnmotek

Logging | | Malloc Stack

All Allocation and Free History

| Dynamic Linker API Usage
Dynamic Library Loads




Cnucok 3arpyxaembix onbnmotek

[1na npoekTta Ha Objective C 3arpyxaetcs camo rnpunoxeHume + 146
CUCTEMHbIX OMONNOTEK

[1na npoekTta Ha swift gononHUTENbLHO 3arpyxatotcs 9 bndnnoTek mna
baHana npunoXenus, T.H. swift standard libraries

dyld: loaded: /private/var/containers/Bundle/Application/
AE358ED8-8FE3-4E90-88C8-FC602FDEA528/Empty.app/Frameworks/libswiftCore.dylib

dyld: loaded: /private/var/containers/Bundle/Application/
AE358ED8-8FE3-4E90-88C8—-FC602FDEA528/Empty.app/Frameworks/ LibswiftUIKit.dylib




Swift npogomkaeTr akTUBHO
Da3BMBATbLCS, HE 0becnevymBaeT
oOpaTHY0O COBMECTUMOCTb U HE
ABNAEeTCH YacTbio 10S

B otnn4yune ot ObjectiveC



BbiBOOb

3arpy3ka CUCTEMHbIX BMONMOTEK ONTUMUN3NPOBAHA

bubnunortekn n3 baHana npunoxeHus, B T.4. swift standard libraries,
rpy34aTCAa OO0NMro

ITtoboe npunoxeHusa Ha swift obyaet rpyantbcsa Ha iPhone 5
MUHUMYM CEKYHAY NPW XONI0QHOM 3anycke

Co BpemeHeM swift standard libraries cTaHyT YacTbio CUCTEMbI U
npobnema NcYesHeT
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2. ONnTMmnsaums pre-main



Ha 4ToO TeoOpEeTUYECKN MOXKHO NOBIMUATL?

YMEHbLUUTb YNCIO 3arpyaemMbix AUHaAMU4YeCKnX omnbnmnorek

YMeHbLUnTb ncnonb3oBaHue Objective-C:
> Wcnonb3oBaTb swift
[lepeHecTn kog +load B +initialize

N36aBUTbCA OT CTAaTUYECKUX C++ NEPEMEHHBIX CO CITOXHbIMM
KOHCTPYKTOpaMu
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Ha 4TO NpakTU4YeCcKn MOXXHO NOBNUATL?™

YMEHbLUUTb YNCIO 3arpyaemMbix AUHaAMU4YeCKnX omnbnmnorek

YMEHbLUNTb pasmep bnHapHOro dpamnna nNpunoXXeHus nyTem
BblIHOCa CUMBOJIOB B AMHaAMUYECKne DnMbnmoTeku
> TPY3UTb NeHnBO 4Yepes dlopen

> YMeHblmnTca rebase&bind, objc-setup

*B FOTOBOM MPOEKTE Ha swift
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TecTtoBbiN: Podfile

use frameworks!

use frameworks! n3-3a nogos target :0riginalApp do

Ha swift pod 'AlamofireObjectMapper'
pod 'Alamofirelmage’

pod 'FacebookLogin’

pod 'ObjectMapper’

MHOIO NOoAO0B, NMNOCTaBJIAEMbIX

NCXOOHbIMU dbaniamu
a Cb pod 'PhoneNumberKit"

pod 'UIImageEffects’
pod "pop’

pod 'KissXML'

pod 'MTDates’

pod 'Punycode-Cocoa’
pod 'YandexSpeechKit'
pod 'YandexMapKit'




TecToBbIN: PYHKUMNOHANBHOCTL

func handleDirectionsRequest( request: MKDirectionsRequest) A
//.«.. ncnonb3yet MapKit n3 10S SDK

}

func presentMap() {
//.«.. ncnonb3yet YandexMapKit

}

func startSpeechRecognition() {
//.«.. ncnonb3yet YandexSpeechKit m AVFoundation

}



TecToBbIN. Bpemsa 3anycka

Total pre-main time: 741.74 milliseconds (100.0%)

dylib loading time:| 627.80 milliseconds (84.6%)

rebase/binding time: 28.87 milliseconds (3.8%)
ObjC setup time: 36.00 milliseconds (4.8%)
initializer time: 49.04 milliseconds (6.6%)

slowest intializers :
LibSystem.B.dylib : 4.57 milliseconds (0.6
OriginalApp : 28.50 milliseconds (3.8

)
)

oV

oV

Tectobiit | _
Mycrori | |



Alamofire.framework
u M H a M M LI e C KM e 6 M 6” M OTe KM Alamofirelmage.framework
AlamofireObjectMapper.framework
Bolts.framework
FacebookCore.framework
FacebookLogin.framework
FBSDKCoreKit.framework
FBSDKLoginKit.framework

KissXML.framework

[lobaBmnmncb ona Kaxxgoro noga, coobmpaemMmoro m3
MCXOOHbIX panrnoB

MTDates.framework
ObjectMapper.framework
PhoneNumberKit.framewark
pop.framework
Punycode_Cocoa.framework

V¥ Vv ¥y vV Y Y Y Y Y vV Y Y Y Y Y

UllmageEffects.framework

[lobaBunucb HoBble bMbnunoTekn swift standard magetiects ramenort
I | b ra rl eS libswiftCore.dylib

libswiftCoreAudio.dylib
libswiftCoreGraphics.dylib
libswiftCorelmage.dylib
libswiftCoreLocation.dylib
libswiftCoreMedia.dylib
libswiftDarwin.dylib
libswiftDispatch.dylib
libswiftFoundation.dylib
libswiftMapKit.dylib
libswiftObjectiveC.dylib
libswiftQuartzCore.dylib
libswiftUIKit.dylib
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cocoapods-amimono

$gem 1install cocoapods—amimono

[TnarnH gnsa cocoa pods

[TaTunT ckpunTbl U Xcconfig-n cocoapods:

> JINHKyeT 0O0beKTHble paunbl, OCTaBLUKECA nocre coOopKu Noaos,
HernocpeacTBEHHO B OMHaPHbIV dhann NMPpUNoXeHus

> Ybupaet NMHKOBKY ¢ bubnmnotekamu noaos, youpaer mnx
BCTpanBaHue
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cocoapods-amimono

plugin 'cocoapods—amimono'
use frameworks!

target :StaticPodsApp do
[106aBnUTL plugin 8 Podfile pod ‘AlamofireObjectMapper’
. . pod 'YandexSpeechKit'

[obaBuTtb post install B Podfile bod 'YandexMapKit'

end

post_install do |installer|
require 'cocoapods—amimono/patcher’
Amimono: :Patcher.patch!(installer)
end




TecToBbIN. Bpemsa 3anycka
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initializer time: 49.04 milliseconds (6.6%)

slowest intializers :
LibSystem.B.dylib : 4.57 milliseconds (0.6
OriginalApp : 28.50 milliseconds (3.8

)
)

oV
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Tectobiit | _
Mycrori | |



[ locne cocoapods-amimono

Total pre-main time: 413.13 milliseconds (100.0%)
dylib loading time: |320.20 milliseconds

=
o\

(

rebase/binding time: 28.71 milliseconds (
ObjC setup time: 21.40 milliseconds (

(

= U1 O
m Lo m
o
N— S 0\0

initializer time: 42.80 milliseconds
slowest i1ntializers :

LibSystem.B.dylib : 4.68 milliseconds (1.1%)
StaticPodsApp : 39.18 milliseconds (9.4%)




cocoapods-amimono: HegoCTaTKN

[lponyckaeT nHTerpauuio NoaoBs, noctaBnaemMbiX framework-amu
> WX npuxoautca obaBnaTb BPYYHYIO
HeT KOHTpOons Kakue rnoabl BMEPXNTb B OMHAPHbLIN dpans

NPUNOXEHUNA, d KaKUEe HET

[IponyckaeT TapreTbl, Ha3BaHUA KOTOPbIX coaepXxart " lest”
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[ locne cocoapods-amimono
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swift standard libraries

B nycTtom npoekTe
libswiftCore.dylib

libswiftCoreGraphics.dylib

libswiftCorelmage.dylib
libswiftDarwin.dylib
libswiftDispatch.dylib
libswiftFoundation.dylib
libswiftObjectiveC.dylib
libswiftQuartzCore.dylib
libswiftUIKit.dylib

B TecToBOM NpoekTe

iIbswiftAVFoundation.dylib
iIbswiftCore.dylib
iIbswiftCoreAudio.dylib
IbswiftCoreGraphics.dylib
IbswiftCorelmage.dylib
IbswiftCorelLocation.dylib
IbswiftCoreMedia.dylib
libswiftDarwin.dylib
libswiftDispatch.dylib
libswiftFoundation.dylib
IbswiftMapKit.dylib
IbswiftObjectiveC.dylib
IbswiftQuartzCore.dylib
IbswiftUIKit.dylib
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swift standard libraries

B TecToBOM NpoekTe

libswiftAVFoundation.dylib
- libswiftCore.dylib
libswiftCoreAudio.dylib
-~ libswiftCoreGraphics.dylib

B nycTtom npoekTte

' libswiftCore.dylib

libswiftCoreGraphics.dylib
 libswiftCorelmage.dylib

/ libswiftCorelmage.dylib

libswiftCorelLocation.dylib
libswiftCoreMedia.dylib
- libswiftDarwin.dylib
~ libswiftDispatch.dylib

libswiftDarwin.dylib

~ libswiftDispatch.dylib
libswiftFoundation.dylib
~ libswiftObjectiveC.dylib
libswiftQuartzCore.dylib
- libswiftUIKit.dylib

- libswiftFoundation.dylib

libswiftMapKit.dylib
- libswiftObjectiveC.dylib
_ libswiftQuartzCore.dylib
- libswiftUIKit.dylib




swift standard libraries

1mport CorelLocation B *.swift
#1import <CorelLocation/CoreLocation.h> B bridging header

[TpuBoasaT kK pobasnenuto libswiftCorelLocation.dylib B
OaHa1 NPUNOXEHUS
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HekoTopble b1MbNMoTeEKM
SDK cTout

MCMNONb30BaTb TOMbKO B
Objective C

*[NMoka 6nbnunoTtekn swift He cTaHyT YacTbO CUCTEMBI



Objective C 0bepTKn

ObepHyTb CorelLocation B Objective-C ¢ Takmm xe nHtepdencom,
HO ApYrMm npeguKcom

> CLWLocationManger, CLWLocation, CLWHeading n 1.4.

Micnonb3oBaTtb B SWift TONMbKO 3T 00epPTKU

> Toraa libswiftCorelLocation.dylib He fobaBnseTcs
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Objective C 0bepTKn

CorelLocation MOXeT MMNOPTUPOBATLCH B 3arofioBOYHbIX dpannax
3aBUCUMOCTEN

> WX TOXXe HYy>XHO 00epHYyTb nnn ncnonb3oBaTb ToNbKo B Objective C

CorelLocation MOXeT UMNOPTUPOBATLCA KaK 3aBUCUMOCTb APYrnx
ononunortek SDK

> Hanpumep, MapKit
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swift standard libraries

import AVFoundation

import CorelLocation

Import MapKit

& ~ € y \ y
f N\ N\ - N\ [ N\

libswiftAVFoundation.dylib

libswiftCoreMedia.dylib

libswiftCoreAudio.dylib

libswiftCorelLocation.dylib

libswiftMapKit.dylib
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initializer time: 42.80 milliseconds
slowest i1ntializers :

LibSystem.B.dylib : 4.68 milliseconds (1.1%)
StaticPodsApp : 39.18 milliseconds (9.4%)




Objective C 0bepTKn

Total pre-main time: 294.30 milliseconds (100.0%)

dylib loading time: |210.64 milliseconds (71.5%)

rebase/binding time: 22.18 milliseconds (7.5%)
ObjC setup time: 19.08 milliseconds (6.4%)
initializer time: 42.38 milliseconds (14.4%)

slowest 1intializers :
libSystem.B.dylib : 4.32 milliseconds (1.4%)
RemoveSwiftLibsApp : 39.59 milliseconds (13.4%)

ey _
NMycror  [—
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Ha cTapTe OOIMKHbI
3arpy>XaTtbCsi TONbKO
HeobXoOonMble CMMBOJSbI

Bce ocTanbHOE MOXHO 3arpy»aTtb JIEHUBO



YMeHbLUeHME pa3mepa bnHapHoro dgpanna

B paccmatpmBaemMom npumepe KapTa U pacrno3HaBaHMe 3ByKa He
BKJTHOYAIOTCA Ha cTapTe

> MoxHo koHBepTUpoBaTh YandexSpeechKit u YandexMapKit B
OVNHaMn4eckne bnbnmnoTekn n NneHmnBo 3arpyxatb Yepes dlopen

HensbexxHo ymeHbLINT rebase&bind, obj startup, initialization

69



static lib -> dynamic lib

Co3nartb otaenbHbIn Tapret «Cocoa Touch Framework»

B co3gaHHbI TapreT
> HobaButb pod co ctatnyeckom omubnmortekon B Podfile

> [llpunmnHkoBaTb HeagocTawLwme 3aBUCUMOCTH

70



static lib -> dynamic lib

[1ns ocHOBHOro TapreTta

)
)
)
)

YbpaTb pod co ctatnyeckon bubnmotekom B Podfile
[1o6baBuTb HOBBLIN framework B «embedded binaries»
[lepeHecTn pecypchl

Cpenatb Objective-C obepTkn anst NeHMBON 3arpy3kn CMMBOJSIOB
ONONNOTEKN
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dlopen: 3arpy3ka onbnmorteku

#import <dlfcn.h>

NSString *xframeworksPath = [[NSBundle mainBundle] privateFrameworksPath];
NSString *xdyLib = @"SomeFramework.framework/SomeFramework";

NSString xpath = [NSString stringWithFormat:@"%@/%@", frameworksPath, dyLib];
const char xpathStr = [path cStringUsingEncoding:NSASCIIStringEncoding];

void xhandle = dlopen(pathStr, RTLD LAZY);



disym: doyHKUMM 1 rnobanbHble NepeMeHHbIe

void (sksomeFuncPtr)(int) =/dlsym(handle, "SomeFunc");
someFuncPtr(5);

NSString * autoreleasing xsomeGlobalVarPtr =
(NSString *__autoreleasing x)dlsym(handle, "SomeGlobalVar");

NSLog (@"%@", *someGlobalVarPtr);



disym: doyHKUMM 1 rnobanbHble NepeMeHHbIe

void (sksomeFuncPtr)(int) = dlsym(handle, "SomeFunc");
someFuncPtr(5);

NSString * autoreleasing xsomeGlobalVarPtr =
(NSString *__autoreleasing x)dlsym(handle, "SomeGlobalVar");

NSLog (@"%@", *someGlobalVarPtr);



disym: doyHKUMM 1 rnobanbHble NepeMeHHbIe

void (sksomeFuncPtr)(int) = dlsym(handle, "SomeFunc");
someFuncPtr(5);

NSString * autoreleasing xsomeGlobalVarPtr =
(NSString *__autoreleasing x)dlsym(handle, "SomeGlobalVar");

NSLog (@"%@", *someGlobalVarPtr);



disym: doyHKUMM 1 rnobanbHble NepeMeHHbIe

void (sksomeFuncPtr)(int) = dlsym(handle, "SomeFunc");
someFuncPtr(5);

NSString * autoreleasing xsomeGlobalVarPtr =
(NSString *__autoreleasing x)dlsym(handle, "SomeGlobalVar");

NSLog(@"%@", | *ksomeGlobalVarPtr);



dlsym: Kknaccbl

#import <SomeFramework/SomeFramework.h>

Class someClass = (__bridge Class)dlsym(handle, "OBJC_CLASS_$ SomeClass");
SomeClass xsomeObj = [[someClass alloc] initWithParameter: param];
[someObj someMethod];



dlsym: Kknaccbl

#import <SomeFramework/SomeFramework.h>

Class someClass = |(__bridge Class)dlsym(handle, "OBJC_CLASS_$ SomeClass");
SomeClass xsomeObj = [[someClass alloc] initWithParameter: param];
[someObj someMethod];



dlsym: Kknaccbl

#import <SomeFramework/SomeFramework.h>

Class someClass = (__bridge Class)dlsym(handle, "OBJC_CLASS_$ SomeClass");
SomeClass xsomeObj = [/[someClass alloc]|initWithParameter: param];
[someObj someMethod];



dlsym: Kknaccbl

#import <SomeFramework/SomeFramework.h>

Class someClass = (__bridge Class)dlsym(handle, "OBJC_CLASS_$ SomeClass");
SomeClass *xsomeObj = [[someClass alloc] |initWithParameter: param];
[someObj someMethod];



dlsym: Kknaccbl

#import <SomeFramework/SomeFramework.h>

Class someClass = (__bridge Class)dlsym(handle, "OBJC_CLASS_$ SomeClass");
SomeClass xsomeObj = [[someClass alloc] initWithParameter: param];
[someObj someMethod];



Objective C 0bepTKn

Total pre-main time: 294.30 milliseconds (100.0%)

dylib loading time: 210.64 milliseconds (71.5%)

rebase/binding time: [22.18 milliseconds (7.5%)
ObjC setup time: [19.08 milliseconds (6.4%)
initializer time: |42.38 milliseconds (14.4%)

slowest 1intializers :
libSystem.B.dylib : 4.32 milliseconds (1.4%)
RemoveSwiftLibsApp : 39.59 milliseconds (13.4%)

O6eptkv [ _
Mycror  —— ]




YMeHbLUeHME pa3mepa bnHapHoro dgpanna

Total pre-main time: 263.41 milliseconds (100.0%)

dylib loading time: 210.72 milliseconds (79.9%)
rebase/binding time: |16.89 milliseconds (6.4%)
ObjC setup time: |17.47 milliseconds (6.6%)
initializer time: |18.32 milliseconds (6.9%)

slowest intializers :
libSystem.B.dylib : 4.18 milliseconds (1.5
LazyLibs : 12.19 milliseconds (4.6

oV

)
)

oV

diopen __
Mycror  —  E




dlopen

Taknum e obpasom MOXHO 3arpyxatb AMHaAMUYeCKne
OnbnNMoTekn U3 NogoB U COOCTBEHHbIE MOAYIN
MPUNOXEHUS

34



B dylib rebase&bind objc-setup M initialization

OpurnancHei [ .
_

amimono

objc 0bepTKn

dlopen

NyCTOWU



3. OnTumnsaumsa after-main



HY>XHO Ha cTapTe genartb
KakK MO)XXHO MeHbLLe
DAOOTHI




Ha 4to 006paTUTb BHMMAHME B NEPBYIO o4epeab

N30bITOYHOE cOo30aHne CYLLHOCTEN Ha cTapTe
N30bITOYHbIN Ul

MHuunanusauyms, Heobs3aTenbHaa ans nokasa craptosoro Ul

38



VIHbeKUunsa 3aBUCUMOCTEN

class RootViewController {

init(searchFacade: SearchFacade, routingFacade: RoutingFacade)| {

let searchFacade: SearchFacade = SearchFacadeImpl(...)

let routingFacade: RoutingFacade = RoutingFacadeImlp(...)

let rootVC = RootViewController(searchFacade: searchFacade,

routingFacade: routingFacade)



VIHbeKUunsa 3aBUCUMOCTEN

Ha cTtapTe npnnoXxeHusa nogcmcTeMbl MOUCKA U MapLUpyTU3aLIMM He
aKTUBHbI, HO dhacaabl 3TUX NOACUCTEM BCE PaBHO CO30at0TCH

3aBMCMMOCTU (pacagoB Nomcka n MapLUpyTU3aunm Toxe
co3aaloTCH

B utore Ha ctapte NnpunoXxeHnsa co3garTcsa BoobLle Bce
BO3MOX>XHbl€ CYLLIHOCTU

90



VIHbeKUunsa 3aBUCUMOCTEN

B ntore Ha ctapTe npunoxeHusa co3garoTcsl BOoOLLe Bce
BO3MOXHbI€ CYLLIHOCTU

> HononHuTenbHOE NPOLECCOPHOE BPEMS

> CrnoXXHOCTb NpoduUnMpoBaHns
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VIHbeKkuna neHmBbIX 3aBUCUMOCTEN

OdopMUTbL 3aBUCUMOCTMU CYLLLHOCTEN B NPOTOKOSIbI
B KOHCTpyKTOpPE NpUHMMATL peanu3auunto NpoTokona

B peanunsaunn ucnonb3oatb Lazy var

92



VIHbeKkuna neHmBbIX 3aBUCUMOCTEN

protocol RootViewControllerDeps A
var searchFacade: SearchFacade { get }
var routingFacade: RoutingFacade { get }

class RootViewController {
init(deps: RootViewControllerDeps) | {



VIHbeKkuna neHmBbIX 3aBUCUMOCTEN

protocol RootViewControllerDeps A
var searchFacade: SearchFacade { get }
var routingFacade: RoutingFacade { get }

class RootViewControllerDepsImpl: RootViewControllerDeps A
lazy var |searchFacade: SearchFacade = { return SearchFacadeImpl(...) }()
lazy var |routingFacade: RoutingFacade = { return RoutingFacadeImpl(...) }()



Composition Root

class ApplicationDeps: SearchFacadeImplDeps, RoutingFacadeImplDeps,
RootViewControllerDeps {

lazy var searchFacade: SearchFacade =
{ return SearchFacadeImpl(deps: self) }()

lazy var routingFacade: RoutingFacade =
{ return RoutingFacadeImpl(deps: self) }()

Llazy var rootViewController: RootViewController =
{ return RootViewController(deps: self) }()



Composition Root

class ApplicationDeps: SearchFacadeImplDeps, RoutingFacadeImplDeps,
RootViewControllerDeps {

lazy var searchFacade: SearchFacade =
{ return SearchFacadeImpl(deps: self)) }()

lazy var routingFacade: RoutingFacade =
{ return RoutingFacadeImpl(deps: self) }()

Llazy var rootViewController: RootViewController =
{ return RootViewController(deps: self) }()



VIHbeKkuna neHmBbIX 3aBUCUMOCTEN

Ha ctapTe co3gatoTca TONMbKO HY>XHble CYLLIHOCTW
>  YMeHbLUAaeT BpeMs 3anycka

) YnpouwaeT npodounmpoBaHune

He ncnonb3yetca pednekcus, resolve nposepseTcs
KOMMUIATOPOM

) YnpolwlaeT pedaKkToOpUHr
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Ontnmunzaumsa Ul

Cokpatutb view-tree, cozgaBaemMoe Ha cTapTe

) IeHnBoe co3daHne KOHTEMHEPHbIX VieW-KOHTPOepoB
> INeHnBOe co3adaHne NMyCcTbiX KOHTEMHEPHbIX View

) JIeHMBOEe cOo30aHue View He coaepXallnx KOHTeHTa

98



ObblYHOE co3aaHne ViIeW-KOHTPOI1epOB

let containerController = ContainerViewController()
let navController = UINavigationContoller()

override func viewDidLoad() {
super.viewDidLoad ()

navController.1isNavigationBarHidden = true
navController.pushViewController(containerController, animated: false)

self.addOverlayController(navController)



JleHnBOEe co3naHue View-KOHTPOmNEepPOB

let contentController = ContentViewController()

lazy var |navController: UINavigationController = {
let res = UINavigationController()

res.1sNavigationBarHidden = true
res.pushViewController(self.containerController, animated: false)

self.addOverlayController(res)
return res

+()



JleHnBOEe co3naHue View-KOHTPOmNEepPOB

let contentController = ContentViewController()
lazy var navController: UINavigationContoller = { ... }

override func viewDidLoad() {
super.viewDidLoad ()

self.addOverlayController(contentController)



B AHpekc.KapTtax

JleHnBO co3naroTcS
> UlINavigationController

> SplitViewController (Ha iPad)
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[ lpoyne ontummnsaumm Ul

> JleHnBagq 3arpyska LwpngToB
> ['padouky, reHepmpyemyro nporpaMmmMHO, OTPMUCOBATbL B aCCeTh
> TeKCT TaKkKe oTpucoBaTb B aCCETb

> CnoxHbin autolayout nepeBectn Ha ppenmbl
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Heobsas3atenbHasi Ha ctapte paboTa

Llenb - Kak MOXHO ObicTpee pa3bnokupoBaTb Ul Ana nonb3oBartens

[Toka Ul He 3arpy>keH - BbIMOMNHATb TONIbKO HEODXOAMMbIE
nencteungd, npodne otnoxuntb Ha 0.1-0.3c
> 3aBUCUT OT NPUNOXKEHUS

> Wcnonb3oBaTb NPOdUNUPOBLLUK

105



B AHpekc.KapTtax

OTnoxunu Ha 0.3c

> CUHXpOHM3ALNIO 3aKnaaokK

> OTtobpaxeHune 3aknagok Ha KapTe

> 3arpysky KoHuUrypaumm npunoxeHus
> HacTpouky aygmnoceccum

)
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4. CoxpaHeHune pesynbraTa



Continuous integration

BcTponTb BbI30B cKpunTa ¢ aBTto3anyckamu B CI
CobupaTtb CTaTUCTUKY 3aMNyCKOB

ObecnevnTb OOCTYMN K CTAaTUCTUKE

108



JlormpoBaHne co3gaHna 3aBUCUMOCTEN

fileprivate func trackCreation<T>( <creator: () —> T ) —> T {

let className = "\(T.self
let res = creator()

// ««. NOFNPOBaHUE
return res



JlormpoBaHne co3gaHna 3aBUCUMOCTEN

fileprivate func trackCreation<T>( <creator: () —> T ) —> T {

let className = "\(T.self
let res = creator()

// ««. NOFNPOBaHUE
return res

lazy var some: SomeClass = {|return self.trackCreation |{
return SomeClass(deps: self)

Fr()



JlormpoBaHue cnucka 3arpykaembix 6MbnmnoTtek

var count: UInt32 = 0
let imagesNamesPointer =|objc_copyImageNames(&count)
var names: [String] = []

for 1 in 0..<count {
let namePointer = imagesNamesPointer?.advanced(by: Int(i)).pointee
if let name = (namePointer.flatMap { String(cString: $0) }) {
names.append(name)

}



MHdpopmauums o npouecce 4yepes sysct

#import <sys/sysctl.h>

int mib[] = { CTL_KERN, KERN_PROC, KERN_PROC_PID, | getpid() |};
struct kinfo_proc kp;

size t len = sizeof(kp);

sysctl(mib, 4, &kp, &len, NULL, 0)



Bpemsa ctapta 4yepe3 sysctl

#import <sys/sysctl.h>

int mib[] = { CTL_KERN, KERN_PROC, KERN_PROC_PID, getpid() };
struct kinfo_proc kp;

size t len = sizeof(kp);

sysctl(mib, 4, &kp, &len, NULL, 0)

struct timeval start _time =| kp.kp proc.p starttime;



3aMepbl NONb30BATENLCKUX 3arMyCKOB

3amepsiTb NOSTHOE BPeMS 3arnycka OT HaXKaTust Ha UKOHKY
npunoxeHua yepes sysctl n gettimeofday

OTI'IpaBJ'IFITb B CUCTEMbI aHAJIUTUNKU TOJTHOE BPEMA 3allyCKa
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3aknyeHne



AHOeKc.KapTbl - XONOAHbIN, 5S

[] dylib loading time rebase/binding time
[] ObjC setup time initializer time
[1 before didFinishLaunching time [  didFinishLaunching time

Mocne onTuMmM3auunii . _ 1.6s, =-30%

0 625 1250 1875 2500

(1

[10 onTuMmM3aynmn
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AHOeKc.KapTbl - XonogHbIX 3anyck

4 470
[ o onTvmmn3auuni B Mocne ontmunsaumn
3 148
> 2 333 030
3 1620 245

1 014 385

695 607

IPhone 5 IPhone 5s IPhone 6 IPhone 6s IPhone 7
-29% -30% -31% -31% -31%
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AHpeKkc.KapTbl - Tennbln, 35S

- dylib loading time rebase/binding time
L] ObjC setup time initializer time
before didFinishLaunching time [ didFinishLaunching time

=

1.2s

[10 onTuMmn3aynmn

[locne onTummnsauunm

0 300 600 900 1200
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AHOeKkc.KapTbl - Tennbiv 3anyck

2 195
[0 Oo ontummsayumn [ Mocne onTnmusaumn
g 1 347
% 1203 1088
s 752 721
: 676 -

354 2873

IPhone 5 IPhone 5s IPhone 6 IPhone 6s IPhone 7
-39% -37% -37% -51% -47%
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OnTnMmmnsaums 3anycka - UTepaLnoHHbIN NPOoLIEeCC

onTUMmM3auna pre-main

onTuMmmsaumnsa after-main

3aMepbl BpeMeHU
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CcCbIIKU

[lpmepbl U3 goknaaa

WWDC 2016 "Optimizing App Startup Time"

libimobiledevice

[Joknag [lo4yTtbl Mail.Ru
cocoapods-amimono

syscitl
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https://github.com/likhogrud/launch-time-optimization
https://developer.apple.com/videos/play/wwdc2016/406/
http://brewformulas.org/Libimobiledevice
https://habrahabr.ru/company/mailru/blog/307778/
https://github.com/Ruenzuo/cocoapods-amimono
https://developer.apple.com/legacy/library/documentation/Darwin/Reference/ManPages/man3/sysctl.3.html

Cnacmbo 3a BHMMaHue

Hukonawu Jinxorpyn
PykoBoguTtenb rpynnbl pa3dpabotkn Angekc.Kapt anga i0S

53 likhogrud@yandex-team.ru
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