OTtnagka 6e3 NCXoOaHUKOB

OmMmutpun KypkuH
Adviqgo
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YTo0Obl BUOETL DonbLUe




O yem nonaet peyb

o Korga MoxeT npuroanTbes oTnaaka 6e3 MCXOAHUKOB

O rlpI/IMepr NpakKTn4ecKoro npmmMmeHeHunA
o nextKeyResponder
o UlButton
o UlViewController.loadView

o [lonesHble npuemsbl



KoMy 3TO HYy>KHO?

o [nga npuknagHoro paspaboTymka
o bes rnybokoro BnageHns accemonepom
o [loHATHO He BCe, HO 3HAa4YNTENBLHO DOosbLUE, YEM HUYETO



bnbnmnortekn 6e3 NCXoaHNKOB

Mapkit GoogleAnalytics

UIKit

Fabric

AppsFlyer




HeobblyHOE noBeaeHue

NHorpa coBcem He paboTtaeT

[NapaeTt

BbINOMHAET Knto4YeBble AENCTBUA B MPON3BONIbLHOM Mopsiake
BbigaeT nuwHue HoTugurkaumm

O O O O



Ha Stackoverflow HUKTO TONKOM He 3HaeT

o CoBCEM HMYEro HeT
o OagHu ToNbKO BOMPOCHI
o MHoro wamaHcTBa ¢ HeCTabusibHbIM pPe3yrisTaTtoM



[lokymeHTauunsa He Bcerga MOXeT NOMOYb

o J[lokyMmeHTauuu CrimwKkomM MHoro. 3HaTb BCe He pearibHO, a HauTUu He
nony4vaercs
o [lokymeHTauum mano



Cnyx0a nogaep»Xkm 3aTto Aosro

o 3aBegute Radar, mbl pasbepemca. Korga HMbyab. Bo3aMoxHo.
o Ball 3BOHOK O4€eHb BaXXeH Ans Hac.
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TyT xopowo 6bl Nnogebaxntb

|

= Thread 1: signal SIGABRT

__cxa_get_globals_fast

imm = @x434C4E47432B2B

0Ox434C4ELT7432B2B0OO

_loadViewFromNibNamed:bundle:] loaded the

» B /A Inve..ation) @@ iPhone X | Running Investigation on iPhone X {} E @)
o B ®;| < Investigation ) () Thread 1) [ 4 default_terminate_handler()
Investigation PID 29959 @ ® 1 libc++abi.dylib'default_terminate_handler:
0x1132deabs <+0>: pushg %rbp
CPU 0% 0x1132deaé5 <+1>: movq %rsp, %rbp
& Memory CONE 0x1132deab8 <+4>: pushq %ri5
i 0x1132deaba <+6>:  pushg %rl4
[Z] pisk 4 KB/s 0x1132dea6be <+8>:  pushg %rbx
0x1132deabd <+9>: subq $0x418, %rsp i imm = @x418
@ Network Zero KB/s 0x1132dea74 <+16>: callg ©x1132ea2fc i
v () Thread 1 Queue: co...hread (serial) L e Festq Jrax, ey
) 0x1132dea7c <+24>: je 0x1132dea86 i <+34>
0 _pthread_kill ox1132dea7e <+26>: movq  (%rax), %rax
1 pthread_kill 0x1132dea81 <+29>: testq %rax, %rax
2 abort 0x1132dea84 <+32>: jne 0x1132dea94 ; <+48>
3 abort_message 0x1132dea86 <+34>: leaq ©Oxec®7(%rip), %rdi ; "terminating"
> A L) 0x1132dea8d <+41>: xorl %eax, %eax
2 0x1132dea8f <+43>: callqg ©0x1132de8ea ; abort_message
B -chic terninate() 0x1132dead% <+48>: movq  @x58(%rax), ¥rex
terminate(void (*)()) 0x1132dea98 <+52>: movq %rcx, %rdx
7 _cxa_rethrow 0x1132dea%b <+55>: shrq  $0x8, %rdx
8 objc_exception_rethrow 0x1132dea9f <+59>: movabsq $0x434c4es7432b2b, %rsi ;
9 CFRunLoopRunSpecific 0x1132deaa9 <+69>: ?mpq %rsi, %rdx
10 GSEventRunModal @x1132deaac <+72>: jne 0@x1132deach f <+‘-97>
0x1132deaae <+74>: movabsq $0x434c4e47432b2b00, %rdx ; imm =
iRReElcEtcoMEn 6x1132deab8 <+84>: incq  %rdx
FY 12 main PP S Y
13 start ED D>~ ¢ 20 o Investigation ) ([) Thread 1) [ 4 default_terminate_handler()
» () Thread 3 » [ Exception State Registers '-[UIviewController
» () Thread 4 » [ Floating Point Registers

» () com.apple.uikit.eventfetch-thread (6)

ZEE

» () General Purpose Registers

All S

"UselessView" nib but the view outlet was not
set.'
#%k First throw call stack:

__exceptionPreprocess

OvON0000A110AThanE nhin aveantinn thevaw o

(
@  CoreFoundation
0x00000001110d76Fb
+ 331
1 libobjc.A.dylib
All Output & ®

w30

11



Ho Tam Tonbko “goobliegoo”

» () com.apple.uikit.eventfetch-thread (6)

(
@ CoreFoundation
1110d76fb __ ionPr
+ 331
1 1libobjc.A.dylib
OvaAAAAAA110AThanrE nhir averantinn thraw 4
o Al All Output & e W O |

» [ General Purpose Registers

©@ 0 ® P> EW  Ainveation) @ iPhoneX  Running Investigation on iPhone X i = K2 O = O
B 2 Q A © o 38 < Investigation ) () Thread 1) [ 4 default_terminate_handler!*
¥ Investigation PID 29959 Q O - -

cPU 0%

() Memory 49 MB

] pisk 4KB/s

@ Network Zero KB/s

v () Thread 1 Qu~ -ial)

15 start E D WD s~ ¢ 2|0 o Investigation ) ([) Thread 1) [ 4 default_terminate_handler()
» () Thread 3 » ) Exception State Registers '-[uIviewController
» () Thread 4 » [ Floating Point Registers _loadViewFromNibNamed:bundle:] loaded the

"UselessView" nib but the view outlet was not
set.'
**x First throw call stack:

12



OH B 3TOM pa3bupaetcs!
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nextKeyResponder



Onuncanne npobnemsl

o ‘Tab’ nepeBoauT K criegyrowemy noso
o Kak nonyyutb ToXe camoe ansg ‘Next'?

Z X ¢ Vb nm &

space Next

0

iPhone X —12.2

15



PelleHna n3 HTepHeTa

o BbI3BaTb NpmBaTHbIN METOL,
o BsaTtb cnepytowee none no nepapxum UlView
o 3ajarb MaccuB nosien 1 nepemeLLaTbCa rno Hemy

16



OcobeHHOCTN NpMBaTHOroO MeToaa

v

| View

Safe Area
Second field
First field
Sixth field
Fifth field
View

F | Third field
F | Fourth field
> | i --|| Constraints

» [ Constraints

4 VvVVvVYVvyYy

VVDmmmm@_fi
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OcobeHHOCTN NpMBaTHOroO MeToaa

18



Otnagka. C yero Ha4yaTtb?

3 -[CNPostalAddressEditorView becomeFirstRe... in ContactsUl [l

‘ Swift Error Breakpoint

Exception Breakpoint...
OpenGL ES Error Breakpoint

Symbolic Breakpoint...

‘ Constraint Error Breakpoint i

Test Failure Breakpoint

T © Filter

3 -[WKWebView becomeFirstResponder] in WebKit [ ]
- ~tion) becomeFirstRe... in WebKit [
‘tResponder] in PDFKit —

Symbol

Module
Condition
Ignore

Action

Options

| Symbolic Breakpoint

becomeFirstResponder

Example: "libSystem.B.dylib"

0 C times before stopping
| Add Action |

| Automatically continue after evaluating actions

19



UTeHne cteka

v @ Thread 1 Queue: com.apple.main-thread (serial)

0 -[UlTextField becomeFirstResponder]

[=1 27 UlApplicationMain
28 main
29 start
30 start

20



UTeHne cteka

| 0 -[UITextField becomeFirstResponder]
' 1 -[UIKeyboardimpl handleTabWithShift:beforePublicKkeyCommands:]
' 2 -[UIKeyboardIimpl handleKeyCommand:repeatOkay:beforePublicKkeyCommands:]

~ | 3 -[UIKeyboardimpl handleKeyEvent:execut
| 4 -[UIKeyboardTaskEntry execute:]

' 5 -[UIKeyboardTaskQueue continueExecution

| 6 -[UlKeyboardimpl handleKeyEv{

handleKeyEvent.executionContext
handleKeyCommand:repeatOkay:beforePubl...

handleTabWithShift:beforePublicKeyCommands:

becomeFirstResponder

21



3arnsitHem BHYTpb. AHOTaUMK

0x10ae34d51
0x10ae34d53
0x10ae34dba
0x10ae34d6l
0x10ae34d67
5 Ox10ae34dba
51 0x10ae34déd
' Ox10ae34d6f
0x10ae34d76
0x10ae34d78
0x10ae34d7b
Ox10ae34d7e
0x10ae34d84
0x10ae34d8b
Ox10ae34d8e
0x10ae34d90
0x10ae34d97
0x10ae34d9e
0x10ae34dal
0x10ae34das

<+157>:
<+159>:
<+166>:
<+173>:
<+179>:
<+182>:
<+185>:
<+187>:
<+194>:
<+196>:
<+199>:
<+202>:
<+208>:
<+215>:
<+218>:
<+220>:
<+227>:
<+234>:
<+237>:
<+240>:

jmp
movq
movq
callqg
movq
testb
je
leaq
jmp
movqg
mov(q
callq
leaq
testq
je
movq
movq
movq
callqg
movq

0x10ae34déba
0xe98056 (%rip),
Oxe4ed87 (%rip),
*0xa32749 (%rip)
%rax, %rilb
%rlab, %rl4b
0x10ae34d78
oxe77e2a(%rip),
0x10ae34db9
%rl13, %rdi
%rl12, %rsi
*0xa3272c(%rip)
oxe773fd(%rip),
%rax, %rax
0x10ae34db9
oxe56bal(%rip),
0xa32712(%rip),
%ri13, %rdi
*%rls
0xe6t505(%rip),

%rdi
%rsi

%rbx

%rbx

%rsi
%rl4

%rsi

; <+182>
; (void *)0x000000010bd15f80:

"keyWindow"

(void *)0x0000000106d9e640:

; <+196>

" _previousKeyResponder"

; <+261>

(void *)0x0000000106d9e640:

"_nextKeyResponder"

; <+261>

"textInputTraits"

(void *)0x0000000106d9e640:

"isSinglelLineDocument"

UIwWindow

objc_msgSend

objc_msgSend

objc_msgSend

22




[UIView nextKeyResponder]

CeneKkTopbl U3 aHTOLWIA:

_rootForKeyResponderCycle"
_collectKeyViews:"

" topToBottomLeftToRightViewCompare:"
"sortUsingSelector:"

O O O O

23



[UIView _collectKeyViews]

CeneKkTopbl U3 aHTOLWN:

©)
©)
©)
©)
©)
©)

_requiresKeyboardWhenFirstResponder"
"addObject:"

"subviews"
"countByEnumeratingWithState:objects:count:”
" collectKeyViews:visibility Test:passingTest:"
"countByEnumeratingWithState:objects:count:"

24



collectKeyView

func collectKeyViews () -> [UIView] {
var keyViews = [UIView] ()
if requiresKeyboard /() {
if canBecomeFirstResponder ({
keyViews . append (self)
}
} else {

keyViews.append (contentsOf: subviews.flatMap { $0.collectKeyViews() })
}

return keyViews

25



MeTton oTbopa afieMeHToB

[UIResponder _requiresKeyboardWhenFirstResponder]

o _keyboardResponder
o conformsToProtocol
o "respondsToSelector:" "isEditable"

26



MeTon otbopa anemMeHToB

func requiresKeyboard() -> Bool {
guard self is UIKeyInput else { return false }
guard responds (to: #selector(getter: UITextView.isEditable))
return true

}

return (value (forKey: "isEditable") as? Bool) != false

else {

27



[lopagoKk anemMeHTOoB

o "bounds"
o "convertRect:fromView:"

28



[lopsaOoK arnemMeHToB

func sortedKeyViews () -> [UIView] {
return collectKeyViews () .sorted { [weak self] left, right in
let leftOrigin = left.convert(left.bounds.origin, to:self)
let rightOrigin = right.convert(right.frame.origin, to:self)
if leftOrigin.y !'= rightOrigin.y {
return leftOrigin.y < rightOrigin.y

}

return leftOrigin.x < rightOrigin.x

29



MeToauka

o bes3 accembnepa
o TonbkoO aHHOTaUMK
o Tonbko symbol breakpoints

30



CBoe pelleHune

extension UIView {
func nextResponder () -> UIView

func prevResponder () -> UIView

https://github.com/sclown/nextResponder

31


https://github.com/sclown/nextResponder

UlViewController.loadView



Onuncanne npobnemsl

override func loadView () {
table = UITableView()
view = table

:

override func loadView () {
view = UIView()

}




Onuncanune npobnemsbl. Crash

*** Terminating app due to uncaught exception
'NSinternallnconsistencyException’,
reason: -[UIViewController _loadViewFromNibNamed:bundle:]

loaded the "UselessView" nib but the view outlet was not set.’
*** First throw call stack:

34



3arnsitHem BHYTpb. CTek.

v m Thread 1 Queue: com.apple.main-thread (serial)

‘o1 0 objc_exception_throw

1 +[NSException raise:format:]
~1 2 -[UIViewController _loadViewFromNibNamed:bundle:]
~1 3 -[UIViewController loadView]

4 -[UIViewController loadViewIfRequired]

5 -[UIViewController view]

35



3arnsitHem BHYTpb. AHOTaUMK

0x11391eddb
0x11391edoe
0x11391ed1l
0x11391ed18
0x11391edlb
0x1139%91edle
0x11391ed23
0x11391ed26
0x11391ed2d
0x11391ed30
0x11391ed33
0x11391ed36

<+131>:
<+134>:
<+137>:
<+144>:
<+147>:
<+150>:
<+155>:
<+158>:
<+165>:
<+168>:
<+171>:
<+174>:

movq
movq
movq
callq
movq
callq
movq
movq
movq
movq
movq
callq

%rax, %rl4

%rl2, %rdi
0x1292b30(%rip), %rsi
*%rl3

%rax, %rdi
0x114486758

%rax, %rbx
0x1292b53(%rip), %rsi
%rl2, %rdi

%rl4, %rdx

%rax, %rcx

*%rl3

; "nibBundle"

; symbol stub for: objc_retainAutoreleasedReturnValue

" loadViewFromNibNamed:bundle:"

36



Bbi30Bbl MO aHHOTALUAM

"nibName"

"nibBundle”

"nibBundle”

" loadViewFromNibNamed:bundle:"

O O O O
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[Tounck UlViewController nibName

https://developer.apple.com/documentation/uikit/uiviewcontroller/1621487-nibname

nibName

The name of the view controller's nib file, if one was specified.

If the view controller class name ends with the word ‘Controller’, as in
MyViewController, it looks for a nib file whose name matches the class
name without the word ‘Controller’, as in MyView.nib.

38


https://developer.apple.com/documentation/uikit/uiviewcontroller/1621487-nibname

MeToauka

o KckaTb yNOMUHAHMS CUMBOIIOB B MHTEPHETE
o BbIxoa Ha onucaHne B obuLManbHON JOKYMEHTALUKN ABNSAETCA XOPOLLUM

pe3ynsraTtom
o Cpegu gamnoB npmBaTHbIX APl MOXHO HAaWTW AONONHUTENbHLIE CUMBOJIbI

39



UIButton



UlButton. OnucaHue npobnemsbl

SnapshotTesting

41



UlButton. OnucaHue npobnemsbl

SnapshotTesting

42



UlButton. OnucaHue npobnemsbl

let font

UIFont (name:

"Courier", size: UIFont.systemFontSize)

xibButton.titlelabel?.font = font

xibButton.setTitle("Interface builder made", for: .normal)

43



[lepBble pe3ynkTaThl OTNnagkm

override func layerWillDraw(_ layer: CALayer) ({
super.layerWillDraw (layer)

}

override func draw(_ layer: CALayer, in ctx: CGContext) {
super .draw(layer, in: ctx)

}

override func draw(_ rect: CGRect) {

super .draw (rect)

44



Cxema 3nemMeHTOB KHOMKWU

Button.layer.sublayers

delegate = <UIButtonLabel: 0x7fb6bc417620;
frame = (187 25; 0 0);
text = ‘Button’;
opaque = NO;
userlnteractionEnabled = NO;
layer = <_UlLabelLayer: 0x600000d23700>>

45



Kak oOHOBUTbL crnon?

Huyero He nomoraeT

button. setNeedsLayout ()
button.layoutIfNeeded ()

e — i — =t

button.setNeedsDisplay ()
button. setNeedsLayout ()
button. layoutIfNeeded()

button.
button.
button.
button.
button.
button.
button.
button.

isHighlighted = true
isHighlighted = false
titlelLabel?.setNeedsDisplay ()
titlelLabel?.setNeedsLayout ()
titleLabel?.layoutIfNeeded()
setNeedsDisplay ()
setNeedsLayout ()
layoutIfNeeded()

button. titlelLabel?.setNeedsDisplay ()
button. titlelLabel?.setNeedsLayout ()

0

46



OTnapgka. Bropon 3axon

@interface UlButtonLabel : UlLabel

Symbolic Breakpoint

Symbol
Module
Condition
Ignore

Action

Options

setText:

Evamnle:
CXd

0 C times before stopping
Add Action

Automatically continue after evaluating actions

47



Ctek c [UlLabel setText:]

1 0 -[UlLabel setText:]

"1 1 -[UIButton _updateTitleView]
"] 2 -[UIButton titleLabel]

3 ViewController.viewDidLoad()

48



UlButton. updateTitleView

[laHHble no state

/

O6HoBneHne ¢
setAttributed Text

.

O6HoBneHune c setText

49



Kak nony4ntb OOCTYMN K 3TUM AaHHbIM

0x10e42b678 <+471>: movq
0x10e42b67f <+478>: cmpw

0x1285bfl (%rip), %rax
$0x0,

(%$rl4d,%rax)

$0x0,

; UIButton. buttonFlags

0x1285bfl (%rip), %rax

%$rld , Srax)

Y10 3107

50



Anpecauua B accembnepe

%<reg>

3HaYeHWe U3 perucTpa

(Yo<reg>)

YTeHNne U3 NamMAaT No agpecy n3 pernctpa

const_offset(base, offset, multiplication)

YTeHue No agpecy
base + offset * multiplication + const_offset

$const_value

KOHCTaHTa

51



Anpecauua B accembnepe

Y%<reg>

3HayeHue u3 perucTpa

(Y%o<reg>)

YTeHUe U3 NaMATU No agpecy U3 perncrpa

const_offset(base, offset, multiplication)

YTeHue No agpecy
base + offset * multiplication + const_offset

$const_value

KOHCTaHTa

52



Anpecauua B accembnepe

Y%<reg>

3HayeHue u3 perucTpa

(Yo<reg>)

YTeHWe U3 NamMsaTu No agpecy U3 peructpa

const_offset(base, offset, multiplication)

YyTeHue no agpecy
base + offset * multiplication + const_offset

$const_value

KOHCTaHTa

53



Anpecauua B accembnepe

Y%<reg>

3HayeHue u3 perucTpa

(Yo<reg>)

YTeHWe U3 NamMsaTu No agpecy U3 peructpa

const_offset(base, offset, multiplication)

YTeHue No agpecy
base + offset * multiplication + const_offset

$const_value

KOHCTaAHTa

54



PaboTa ¢ perncrpamum

» [;) Exception State Registers

» [IJ Floating Point Registers

v B General Purpose Registers
rax = (unsigned long) Ox00000000000d0000
rbx = (unsigned long) 0x00007f8007¢c15df0O
rcx = (unsigned long) Ox0O000000002100279
rdx = (unsigned long) 0Ox0000000000000303
rdi = (unsigned long) 0x00007f8007c¢15df0
rsi = (unsigned long) O0x00007fff51e13351
rbp = (unsigned long) 0x00007ffee359d3a0
rsp = (unsigned long) Ox00007ffee359d388
r8 = (unsigned long) Ox00007fff89b938a0
r9 = (unsigned long) 0x4032000000000000

55



PaboTa ¢ pernctpamu

register read

General Purpose Registers:
rax = 0x00000000000d0000
rbx = 0x00007f8007¢c15df0

r8 = 0x00007fff890938a0 libsystem_pthread.dylib™_pthread_keys
r9 = 0x4032000000000000

r10 = 0x00007fff8675b438 (void *)0x000001150000001b

r11 = 0x00007fff46b4e60d UIKitCore -[UIButton updateTitleView]

r15 = 0x00007fff503b1780 libobjc.A.dylib’objc_msgSend
rip = 0x00007fff46b4e60d UIKitCore'-[UIButton _updateTitleView]

56



PaboTa ¢ pernctpamu

po $argl

<UIButton: 0x7f8007c15df0; frame = (50 144; 314 100); opaque = NO; autoresize =
RM+BM; layer = <CALayer: 0x60000335d7e0>>

arg1 arg2 arg3 arg4 argd argb arg”7 arg8
simulator rax rsi rdx rcx r8 r9 - -

iPhone x0 x1 X2 x3 x4 x5 X6 X7

57



PacyeT cMelweHuns

0x10e42b678 <+471>: movq Frax ; UIButton. buttonFlags

0x10e42b67f <+478>: cmpw ,srax)

0x1285bf1 + %rip = 0x1285bf1 + 0x10e42b678 = Ox10F6B1269

58



PacyeT cMelweHuns

UlButton

Ox10F6B1269

buttonFlags

59



ALpec CTPYKTYpbl B AaHHOM OOBbEKTE

0x10e42b678 <+471>: movq 0x1285bfl (%rip) , %rax ; UIButton. buttonFlags

0x10e42b67f <+478>: cmpw $0x0,|] (%rl4d, %rax)

/

%r14 + %rax

po (_buttonFlags*)($r14 + $rax)




UlButton. buttonFlags

struct {

}

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

reversesTitleShadowWhenHighlighted : 1;
adjustsImageWhenHighlighted : 1;
adjustsImageWhenDisabled : 1;
autosizeToFit : 1;

disabledDimsImage : 1;
showsTouchWhenHighlighted : 1;
buttonType : 8;
shouldHandleScrollerMouseEvent : 1;
titleFrozen : 1;
resendTraitToImageViews : 2;
animateNextHighlightChange : 1;
blurEnabled : 1;
visualEffectViewEnabled : 1;
suppressAccessibilityUnderline : 1;
requiresLayoutForPropertyChange : 1;
adjustsImageSizeForAccessibilityContentSizeCategory : 1;
disableAutomaticTitleAnimations : 1;

_buttonFlags;



UTeHune n PUBATHbLIX CTPYKTYP

struct UIButtonFlags{
unsigned reversesTitleShadowWhenHighlighted : 1;
unsigned adjustsImageWhenHighlighted : 1;
unsigned adjustsImageWhenDisabled : 1;
unsigned autosizeToFit : 1;
unsigned disabledDimsImage : 1;
unsigned showsTouchWhenHighlighted : 1;
unsigned buttonType : 8;

unsigned disableAutomaticTitleAnimations : 1;



YTeHne naHHbIX B OoTnaake

NSDictionary* printFlags (struct UIButtonFlags* flags) {
return Q@Q{
@Q"reversesTitleShadowWhenHighlighted": @ (flags->reversesTitleShadowWhenHighlighted),
@"adjustsImageWhenHighlighted": @ (flags->adjustsImageWhenHighlighted),

> po printFlags ((UIButtonFlags*)0x0075509483045)

63



3Ha4vyeHus B buttonFlags

buttonType : 8;
titteFrozen : 1;
requiresLayoutForPropertyChange : 1;

64



IToroBoe pelleHune

override func setUp() ({

UIView.setAnimationsEnabled (false)

override func tearDown () {

UlIView.setAnimationsEnabled (true)

65



[lonie3Hble npuembl

66



LLDB. BbluncneHnuns un pacneyatka

po $arg1, $r14, $rax

3Ha4YeHune 13 permucTpa

p/w 0x1285bf1 + $rip

BbluncneHue c pesynsratom B HEX

x 0x1285bf1 (me r, memory read)

YTEeHUe NamMAaTn no agpecy

67



[1lpoxoxaeHne sendMessage

objc _msgSend

! !

jmpq
br

*0x8 (%rll)

objc msgSend uncached
x17 - - -

! !

Called method

68



3aknodyeHune

o MoxHo oTnaxunBatbcs 6e3 3HaHus1 accembnepa

o B kavecTBe pesynsrarta MOXXHO MOSy4ynTb OpuUmanbHyO JOKYMEHTALMNIO O
TOM, KaK 4enCcTBOBaTb NMpaBUiibHO

o [lna cbopa cMMBONOB MOXHO MUCMONbL30BaTh AaMmbl npusaTHOro API

o AccemMbnep 4nTaTb He TakK YX U CrOXHO. XoTs bkl gaxe “co cnosapem”

69



