MHoronoto4dHocTb B iOS

Cneundurka n nyydwme npakTnKn

CbepbaHk Bnagumup O3epoB



O yem 9 HE pacckaxy

Pa3nunyHble cnocobbl co3naHns NOoToKoB B I0S
Kak nonb3oBaTtbca GCD
Knaccunyeckune 3agaym n UHCTPYMEHTbI CUHXPOHU3aLnn

ACVHXPOHHOCTb Ha YPOBHEe si3blka nporpammmposaHuna (Async/
Await)



O yem 3TO BbICTYMNN1EHNE?

KpaTko: noToku B I0S

Lazy loading B ®oOHe

RunlLoop n 6y10KnpoBKa rnaBHOro NoToka
MunHMMn3auma puckos B MHOMOMOTOYHOM KoOAe

[lnHammnyeckasa npunoputesauns noToOKOB
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Thread 1 name: com.apple.uikit.eventfetch-thread

Thread 1: Message

1 libsystem_kernel.dylib 0x00000001a5a34020 mach_msg + 76

2 CoreFoundation Ox00000001a5bebaa8 __ CFRunLoopServiceMachPort + 220

3  CoreFoundation 0x00000001a5bel1940 __ CFRunLoopRun + 1428

4  CoreFoundation 0x00000001a5bel084 CFRunLoopRunSpecific + 480

5 Foundation 0x00000001a51t263d0 —[NSRunLoop+ 33744 (NSRunLoop) runMode:beforeDate:] + 232
6 Foundation 0x00000001a5f262a8 —[NSRunLoop+ 33448 (NSRunLoop) runUntilDate:] + 92

7 UIKitCore 0x00000001a9ded170 - [UIEventFetcher threadMain] + 156

8 Foundation 0x00000001a5f25034 —[NSThread main] + 40

9 -oundation 0x00000001a6060a8c _ NSThread start__ + 852

10 libsystem pthread.dylib 0x00000001a5975d50 _pthread _start + 128
11 Llibsystem _pthread.dylib Px00000001a597/dc88 thread_start + 8



Lazy loading B (poHe
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(: ... / TheApplication.app / Frameworks / Featurel.framework :)

V

func loadFeature(path: String) —> UIViewController A

let featureBundle = Bundle(path: path) -
featureBundle?. load() C KOHTpakT Ana Bcex guuen )

V

let featureEndpoint = featureBundle?.principalClass as? FeatureDelegate

featureEndpoint?.featureDidFinishlLoading()

let viewController = featureEndpoint?.createViewController()
return viewController

-
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Feature

Loader

x 3aBucumocTb oT NSBundle

x Co>KHO NPOTECTUPOBATL

w= Feature1.framework

principalClass:
FeatureDelegate

w= Feature2.framework

principalClass:
FeatureDelegate
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Feature
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0 [MpyHUMN eAUHON OTBETCTBEHHOCTU

«MHOronoTo4YHbIe apXUTEKTYPbI AOCTATOYHO CJTIOXKHbI, YTOObI NX
MO>XHO ObI/10 paccMaTpuBaTb Kak MPUYMHY M3MEHEHUs camMm Mo
cebe, a cnegoBaTelbHO, OHU AOJDKHbI OTAENATLCA OT OCHOBHOIO
Koaa».

YncTbin KoAa: co3gaHne, aHanma n pedaktopnHr — PobepT MapTuH
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RunLoop
n

ONOKUpPOBKA rnaBHoOro noToka
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Background
Thread

®

Feature list
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loadFeature()
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func setupCoreDataStack() {

let model = NSManagedObjectModel()
coordinator = NSPersistentStoreCoordinator(managedObjectModel: model)

context = NSManagedObjectContext(concurrencyType: .mainQueueConcurrencyType)
context?.persistentStoreCoordinator = coordinator
context?.mergePolicy = NSOverwriteMergePolicy

} /\

- p
context?.performAndWait <

}

- J
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o 3Haute ceou SDK

* [/IHCTPYMEHTbI MHOMONOTOYHOCTI

e [loTOKO-06€30MNacHOCTb CUCTEMHbIX KOMMOHEHTOB

e Cneundunka Gere-Data
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Background
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B DENDEND

sync

loadFeature()
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Input Source
(mach port)

RunLoop.Mode

Input Source
(custom)

RunLoop.Mode

RunLoop.Mode

(@

func run()

func run(mode: RunlLoop.Mode,
before: Date) —> Bool {

Observer

e Bxon / Bbixoa 13
RunLoop

e Cobupaetcs
obpaboTaTthb

InputSource

* RunLoop
cobupaeTcH
3aCHyTb /
NPOCHYTbCS
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func run{mode: RunLoop.Mode,| before: Date) —> Bool

Input Source 4

Input Source 1 Input Source 2 Input Source 3

_RunLoop. Mode | _RunLoop. Mode | _RunLoop.Mode | _RunLoop. Mode |
Default
UlTracking
q . .
GSEventReceive W™ GraphicsServices.framework

CommonModes = ... ]
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func run() GraphicsServices DispatchQueue.mailn

Run Loop

(@

func run(mode: RunLoop.Mode,
before: Date) —> Bool {

loadFeature()

(@

if 'lock.try() {
RunLoop.current.run(mode: .default,
before: .distantFuture)
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=

e PaboTaeT

OueHkKa pelueHus

o Cno)xHasa normka

e Mano nameHeHunu e HenpenckasyemocCTb

e HaknapgblBatOTCA CTpOrmne
orpaHn4yeHus

e Co30aHne BNOXXEHHOro umnkna
RunLoop
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Live lock

)

Thread 2

)

Thread 1
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MuyHnMmunsaumna puckosB
B MHOronoTo4yHoOM Kopae
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ﬁ’;@"' Feature K .framework

Bundle. load()

([

Thread

3arpyska
ONHaAMUNYECKOW
ONONNOTEKN

Background Bundle. load ()

Feature

Delegate i

Feature

Delegate

Koo dpnyeBoro
dbpernmBopKa
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Main Thread

(@

Background
Thread

(@

sync

Bundle. load()

FeatureDelegate
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0 Kputndyeckune cekumm

* YTOo nponcxoanT B KPUTUYECKOW CEKLINN?
* MUHUMN3NPYNTE pasmMep KPUTUNYECKOUN CEKLINN

e B KOMMOHEHTAaxX peann3ynTe «CepBePHYI0» BTOKNPOBKY
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class SomeClass { ®» class SomeClass {
func lock() { ... } 1 func doStuff() {
2 lock()
func doFirstStuff() { ... } 3 doFirstStuff()
func doSecondStuff() { ... } a doSecondStuff()
5 unlock()
func unlock() { ... } 0 ¥
¥ 7 ¥
A :
g 9 private extension SomeClass {
«KnmneHTckasa»
10 func lock() { ... }
6N10oKMpOBKa r -
«CepBepHas» |
‘*Jé 12 func doFirstStuff() { ...
6bnoknpoBka
\ y 13 func doSecondStuff() { ...
AE 14
\_ y 15 func unlock() { ... }

=
o
-



HAnHamunyeckas npuopurte3saluns
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Linux Darwin

Process1 I Task 1 B Task?2

Thread 1 Thread 2 Thread 3 Thread 1 Thread 2 Thread 3

«CBepxy-BHN3» «CHU3y-BBEpX»
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Ocob6eHHoCcTU NnaHnpoBaHuda B Mach

e Cxema nnaHunpoBaHus - «CHN3Yy-BBEpPX»

° YynTbIBatOTCA MHOIMO4YMCIIEHHbIE NapaMeTpPbl NJIaHNPOBaHUS
(osfmk/kern/thread.h)

* PearnpoBaHune Ha n3ameHeHune coctosHus cuctemol (osfmk/kern/
ledger.h)
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Feature list

Feature 1

Feature 2

Feature N

CPU

Background

Loader

Screen
Activity
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Feature list

Feature 1

Feature 2

Main Thread

(@

PRI

47

Background
Thread

(@

loadFeature()

36



Quality of Service Inference and Promotion

Onpepenset QoS nona 3apady B GCD, ecnun nmeetcs
npoTuBOpeYne M/y NpUopmUTETOM o4vepeam n onepavun.

[InHaMn4yeckn N3MeHsEeET NPUOPUTET o4Yepean, B cnyyae
BbISIBJIEHNSI 3aBUCUMOCTW.

PaboTaeT no ceoay npaBua.

He paboTaeT, ecnu 3aBUCUMOCTU «HEMNPO3pPaYHbIe».
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https://developer.apple.com/library/archive/documentation/Performance/Conceptual/EnergyGuide-iOS/PrioritizeWorkWithQoS.html
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0 MHOIronoTo4YyHoOCTb - 3TO:

YacTtb agpa OC n cuctemHble bubnmoTeku
Developer SDK

3a0a4n CUHXPOHMN3aLUnn

MexaHn3Mbl CUHXPOHU3aU, NPUMNTUBDI

Jlydline npakTnkin
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CcbiikKn  matepvanbil

Hoknan npo Lazy | oading B C6epbaHk OHnavH

Darwin-XNU GitHub

Grand Central Dispatch GitHub

The Mach Project

Mac OS X and iOS Internals (Jonathan Levin)

IOS App Reverse Engineering (Snakeninny, Hangcom)
YncTtbin Koa: co3pgaHne, aHanns n pedaktopuHr (MapTtuH P.)
Apple WWDC: 2015.718, 2016.720, 2017.706

QoS Inference and Promotion Rules
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https://www.youtube.com/watch?v=Ikc19b2T6eQ
https://github.com/apple/darwin-xnu
https://github.com/apple/swift-corelibs-libdispatch
http://www.cs.cmu.edu/afs/cs/project/mach/public/www/mach.html
https://developer.apple.com/videos/play/wwdc2015/718/
https://developer.apple.com/videos/play/wwdc2016/720/
https://developer.apple.com/videos/play/wwdc2017/706/
https://developer.apple.com/library/archive/documentation/Performance/Conceptual/EnergyGuide-iOS/PrioritizeWorkWithQoS.html

