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I1n9a KOro 3ToT
aoknan




TeCTUpOBLUUKHA



Xcode

Instruments

1I0S, watchOS, tvOS, macOS, iPadOS



Kak 4yacTo Bbl ucnonb3yete Xcode Instruments?

*OMNPOLLEHO CTapatocb NpodUNNpoBaTb KaXKaylo 3agady
©® 1-2 pa3sa B MecsaL,

146 paBPaGOB @® MNpu noymnHke 6aros

Pa3HOMo YPOBHS Mcnonb3oBan Ha ApyromM NpoekTe, cemyac HeT

Hu pa3y He 3anycKarn
@® He 3Halo yTO 3TO
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https://developer.apple.com/library/archive/documentation/Performance/Conceptual/PerformanceOverview/DevelopingForPerf/DevelopingForPerf.html#//apple_ref/doc/uid/TP40001410-CH203-CJBEFGHG
https://developer.apple.com/library/archive/documentation/Performance/Conceptual/PerformanceOverview/DevelopingForPerf/DevelopingForPerf.html#//apple_ref/doc/uid/TP40001410-CH203-CJBEFGHG

Y3HaTb KaK NMpaBUJIbHO
N KQa4eCTBEHHO MepUTb
nepgPoMaHC NPUNOXKeHUS




Henaem
CBOU UHCTPYMEHT

UTO TaKkoe MHCTPpYMeHTbl Xcode
N KaK C HUMU paboTaTb
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Mpodunnupyem ABTOMaTU3NpyeMm

pea/ibHble KeUChl MHCTPYMEHTbI Ha CI
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3aaava:

[TOHATb, YTO NMpomncxoauT
B MPUNTOXXEeHUU
C TEXHUYECKOU CTOPOHDI

Y3HaeTe:

1. O BO3IMOXHOCTAX

C MHCTPYMEHTaMU
Xcode

2.0 npodmnnnpoBaHUMN
NPUNOXXeHUsA 6e3
MCXOOHOIro Koaa

Koraoa npymMeHaTb:

» YeM paHblue, TeEM
nyduie

» HUeM valle, TeM nyyule



O6Lwune pecypchbli

S~ C6epbaHk
OHNauH




OCHOBHbI€ rpynnbl

Core Data




BbibupaeM MHCTPYMEHT B +i

Standard Custom Recent

Blank Activity Monitor Allocations Core Animation Core Data Counters

Energy Log File Activity Game Leaks Metal System Network
Performance Trace

SceneKit System Trace System Usage Time Profiler Zombies

Zombies
Measures general memory usage while focusing on the detection of over-released "zombie" objects. Also provides statistics on
object allocations by class as well as memory address histories for all active allocations.

IvI


https://help.apple.com/instruments/mac/current/#/dev7b09c84f5



https://developer.apple.com/library/archive/samplecode/scenekit-2017/Introduction/Intro.html#//apple_ref/doc/uid/TP40017656

Keuc: narm B urpe

10S. NpoaHanm3npoBaTb
BbloenieHune NamMaTu

Estimate: 1

Priority: Minor 7




OTobOpaXkaeT CTaTUCTUKY
Mo annouMpPOBaAHMIO NMAaMATU
BO BpeM4 paboTbl NPUNOXXEeHUSA







Instruments W

000

® Track Filter All

Instruments

|oo:oo.ooo |oo:05.ooo 00:10.000 |oo:15.ooo |oo:2o.ooo |oo:25.ooo 00:30.000 00:35.000 00:40.000 |oo:45.ooo |oo:5o.ooo
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

All Heap & Anonymous VM

’ Dirty Size

Swapped Size

Resident Size

@ Allocations ) EH Statistics » Allocation Summary ® N
Graph Category  Persistentv # Persistent  # Transient Total Bytes #Total  Persistent/Total Bytes
¥  All Heap & Anonymou... ® 125,28 MiB 103399 1702233 1,28 GiB 1805 632
. All Heap Allocations 101,31 MiB 103 337 1701 260 972,85 MiB 1804597
__ All Anonymous VM 23,96 MiB 62 973 336,62 MiB 1035 |8
' [ cCGSlmageHandle © 38,48 MiB 31| 63 142,64 MiB o4 |
__ VM: CoreServices 5,78 MiB 1 3 23,12 MiB 4
. VM:I0Surface 5,72 MiB 3 7 15,57 MiB 10
_ VM: Stack 3,07 MiB 6 0 3,07 MiB 6
__ Malloc 276,00 KiB 2,96 MiB 11 (0] 2,96 MiB 11
; Malloc 272,00 KiB 2,92 MiB 11 7 4,78 MiB 18
; VM: Image 10 2,74 MiB 1 10 8,80 MiB 11
_ VM:ImagelO_PNG_Data 2,45 MiB 6 60 130,39 MiB 66
. Malloc 64,00 KiB 2,25 MiB 36 14 3,12 MiB 50
__ Malloc 1,02 MiB 2,05 MiB 2 0 2,05 MiB 2
. Malloc 2,00 MiB 2,00 MiB 1 K] 8,00 MiB 4
__ Malloc 1,94 MiB 1,94 MiB 1 (0] 1,94 MiB 1
. Malloc 928,00 KiB 1,81 MiB 2 (0] 1,81 MiB 2 .
. Malloc 248,00 KiB 1,70 MiB 7 0 1,70 MiB 7 No Detail
. Malloc 860,00 KiB 1,68 MiB p (0] 1,68 MiB p
__ Malloc 1,53 MiB 1,53 MiB 1 (0] 1,53 MiB 1
__ Malloc 736,00 KiB 1,44 MiB 2 (0] 1,44 MiB 2
. Malloc 732,00 KiB 1,43 MiB 2 0 1,43 MiB 2
. Malloc 32,00 KiB 1,41 MiB 45 198 7,69 MiB 243
. Malloc 700,00 KiB 1,37 MiB 2 0 1,37 MiB 2
; Malloc 1,35 MiB 1,35 MiB 1 (0] 1,35 MiB 1
. Malloc 620,00 KiB 1,21 MiB 2 0 1,21 MiB 2
. C3DNode 1,17 MiB 4 037 487 1,31 MiB 4524
. VM: CG backing stores 1,13 MiB 2 2 2,27 MiB 4
__ Malloc 580,00 KiB 1,13 MiB p 2 2,27 MiB 4
. Malloc 576,00 KiB 1,12 MiB 2 (0] 1,12 MiB p
. Malloc 64 Bytes 1,07 MiB 17 560 49 886 4,12 MiB 67 446
. VM:CG image 1,05 MiB 7 74 136,34 MiB 81
_ SCNNode 1011,50 KiB 4 046 487 1,11 MiB 4 533




000
@ 1] 7 MacBook Pro — Victoria ) &) fox2.app

m MacBook Pro — Victoria ) &) fox2.app

Options for: | @) Allocations ¢

All Allocations

v Discard unrecorded data upon stop
Discard events for freed memory

Only track VM allocations

Heap Allocations

Record reference counts
v Identify virtual C++ objects
Enable NSZombie detection

Recorded Types

Type String Search Action
B * is Contain... C Record
NS is Prefix C Ignore
CF is Prefix T Ignore
+|— Rules are evaluated top-to-bottom; later rules

override earlier ones.

¥ Global Options:

Time limit: 12  hours 3
Recording Mode: ‘® Immediate
Deferred
Close

D> <> <> L

Record

Instruments

vl

Run 1 of 1 | 00:00:48

HacTpoukmn
ana MHCTPYMEHTa:

- ObLwme: BpemMs paboThbl
MHCTPYMEHTA

- CneumndPUYHbIE: CO CBOEWU
cneumndPumuKom gna KOHKPETHOIO
MHCTPYMEHTA




I
NMTepauunu

MOXHO J1erko nepekso4yaTbca
MeXay 3aMepaMun B BEpXHeEU
naHenwm




000

O

7 MacBook Pro — Victoria ) (&) fox2.app

Instruments

Run 1 of 1 | 00:00:48

Job6aBneHue
MHCTPYMEHTOB

- BO3MOXXHOCTb
napannaenbHoOro
MCMNOSIb30OBaHWUSA

- AcknoyeHue: Te,
0na paboTbl KOTOPbIX
TpebyeTcsa peaibHbIN
neBauc

vl

® © ®@ ® ® @ @

m IJ =

® ®

Activity Monitor - Measures system and
process activity.

Advanced Graphics Statistics - Views graphics,
driver-specific counters. These metrics are low level and
OS/hardware dependent.

Allocations - Analyzes the memory life-cycle of process'
allocated blocks; can record reference counting events.

Bluetooth On/Off Log - Tracks when the Bluetooth
is enabled.

Brightness Log - Tracks the brightness level of
the display.

Carbon Events - Monitors events returned from
WaitNextEvent.

Cocoa Events - Monitors events sent to '[NSApp
sendEvent:]".

Cocoa Layout - Observe changes to
NSLayoutConstraint objects.

Core Animation FPS - Graphs the estimated Core
Animation frames per second.




00:20.000 00:25.000 00:30.000 00:35.000 00:40.000 00:45.000 00:50.000

All Heap & Anonymous VM

. Dirty Size

Swapped Size

Resident Size

All Heap & Ahonymous VM

CyMMa annouunpoBaHHOU
onepaunMoHHOU CUCTEMOU NaMATH
B “Ky4ye” n BUPTyaslbHOU NaMATU




00:00.000 00:05.000 00:10.000 00:15.000 00:20.000 00:25.000 00:30.000 00:35.000 00:40.000 00:45.000 00:50.000
|

[

Resident Size

Track

Bbi6paH TONIbKO OAUH
MHCTPYMEHT

(padumnK oTobparkaeT
announpoBaHMe NaMaTn




Allocation summary

[loka3aHug No BceM OAaHHbIM,
co6bpaHHbIM MUHCTPYMEHTOM 3a MNMPOroH
npoLlecca

. Allocations » EH Statistics » Allocation Summary
sraph Category Persistentv # Persistent # Transient Total Bytes # Total Persistent/Total Bytes
v All Heap & Anonymou... @ 125,28 MiB 103 399 1702 233 1,28 GiB 1805 632
All Heap Allocations 101,31 MiB 103 337 1701 260 972,85 MiB 1804 597
All Anonymous VM 23,96 MiB 62 973 336,62 MiB 1035
__ CGSImageHandle © 38,48 MiB 31 63 142,64 MiB 94
VM: CoreServices 5,78 MiB 1 3 23,12 MiB 4
VM: |IOSurface 5,72 MiB 3 7 15,57 MiB 10
VM: Stack 3,07 MiB 6 0 3,07 MiB 6
Malloc 276,00 KiB 2,96 MiB 1 0 2,96 MiB 11
Malloc 272,00 KiB 2,92 MiB 1 74 4,78 MiB 18
VM: Image 10 2,74 MiB 1 10 8,80 MiB 11
VM: ImagelO_PNG_Data 2,45 MiB 6 60 130,39 MiB 66
Malloc 64,00 KiB 2,25 MiB 36 14 3,12 MiB 50
Malloc 1,02 MiB 2,05 MiB 2 0 2,05 MiB 74
Malloc 2,00 MiB 2,00 MiB 1 3 8,00 MiB 4
Malloc 1,94 MiB 1,94 MiB 1 0 1,94 MiB 1
Malloc 928,00 KiB 1,81 MiB 2 0 1,81 MiB 7
Malloc 248,00 KiB 1,70 MiB 7 0 1,70 MiB 7
Malloc 860,00 KiB 1,68 MiB . 0 1,68 MiB 2
Malloc 1,53 MiB 1,53 MiB 1 0 1,53 MiB 1
Malloc 736,00 KiB 1,44 MiB 2 0 1,44 MiB 74
Malloc 732,00 KiB 1,43 MiB 2 0 1,43 MiB 74
Malloc 32,00 KiB 1,41 MiB 45 198 7,59 MiB 243
Malloc 700,00 KiB 1,37 MiB 2 0 1,37 MiB 7]
Malloc 1,35 MiB 1,35 MiB 1 0 1,35 MiB 1
Malloc 620,00 KiB 1,21 MiB 2 0 1,21 MiB 7]
C3DNode 1,177 MiB 4 037 487 1,31 MiB 4524
VM: CG backing stores 1,13 MiB 2 2 2,27 MiB 4
Malloc 580,00 KiB 1,13 MiB 2 2 2,27 MiB 4
Malloc 576,00 KiB 1,12 MiB 2 0 1,12 MiB 2
Malloc 64 Bytes 1,07 MiB 17 560 49 886 4,12 MiB 67 446
VM: CG image 1,05 MiB 7 74 136,34 MiB 81
SCNNode 1011,50 KiB 4 046 487 1,171 MiB 4 533




Keuc: narm B urpe

1OS. NMpoaHanusnpoBaTb pPabdboTy
CPU

Estimate: 1

Priority: Minor 7



OTobparkaeT call tree, kKoTopoe
MOKa3blBaET KOTMYECTBO
BpeMeHU, NoTpayeHHoe

Ha BbIMNO/IHEHUNE METOOO0B

B npoLiecce paboTbl
NPUNOXXEeHUNA







in Thread 0O
fox2 (66177 ) |
mm IN W 1h IMRm i) 4 WJJWl JINIWHD A mEE 11| (|

dispatch_wor e6b0c :

fox2 (66177 ) | | : i

1 L A

dispatch 6b0d

fox2 (66177 ) I

dispatch 6b16
fox2 (66177 ) I

dispatch

CPU Usage, Life Cycle, threads

padpmyeckoe oTobparkeHMe aaHHbIX, CO6paHHbIX
MHCTPYMEHTOM B pa3pe3e pa3HbIX acCNeKToB




Detail Panel

[Moka3bliBaeT OCHOBHYIO MHPOpMaLUIo
O KOHKPETHOM MHCTPYMEHTE, KOTOPbIN
Bbl MCMOJIb3yeTe

@©) Time Profiler ) Profile ) Root

Weightv  Self Weight Symbol Name
11.41 s 100.0% Os vfox2 (66177) @
5.93s 51.9% Os ' > CVDisplayLink::runlOThread Oxe6b7c
2.23s 19.5% 0s " >Main Thread Oxe69b7
752.00 ms 6.5% Os ﬁb_dispatch_workloop_worker_thread Oxe6b79
698.00ms 6.1% Os ;P_dispatch_workloop_worker_thread Oxe6b17
488.00 ms 4.2% Os _b HALC_ProxylOContext::IOThreadEntry Oxe6b68
376.00 ms 3.2% Os ﬁb_dispatch_worker_thread2 Oxe6b0d
358.00ms 3.1% Os ;P_dispatch_workloop_worker_thread Oxe6b16
270.00 ms 2.3% Os §_§>_dispatch_worker_thread2 Oxe6bO0c
163.00 ms 1.3% Os §_§>_dispatch_worker_thread Oxe6b30
64.00 ms 0.5% Os ;P_dispatch_workloop_worker_thread Oxe6b7a
57.00 ms 0.4% Os ﬁb_NSEventThread Oxe6b7b
34.00ms 0.2% Os EP_dispatch_worker_thread2 Oxe6b77

2.00ms 0.0% Os %_;P_dispatch_workloop_worker_thread Oxe6b78

Heaviest Stack Trace

11413 fox2 (66177)
5926 CVDisplayLink::runlOThread Oxe
€| 5926 thread_start

€| 1 _platform_memmove$VARIANT $Has




Inspectors panel

. Extended Detall
- Run Info

@© Time Profiler ) Profile ) Root [
Weightv  Self Weight Symbol Name Heaviest Stack Trace
11.41s 100.0% Os vfox2 (66177) @ 11413 fox2 (66177)
5.93s 51.9% Os » CVDisplayLink::runlOThread Oxe6b7c 5926 CVDisplayLink::runlOThread Oxe
2.23s 19.5% Os >Ms.a|n Thread 0xe69b7 @] 5926 thread_start
752.00 ms 6.5% Os »_dispatch_workloop_worker_thread Oxe6b79 e B e o VRS TR R e
698.00ms 6.1% Os »_dispatch_workloop_worker_thread Oxe6b17 @/ 1 _platform_memmove$VARIANT $Has'
488.00 ms 4.2% Os »HALC_ProxylOContext::IOThreadEntry Oxe6b68
376.00 ms 3.2% Os »_dispatch_worker_thread2 Oxe6b0d
358.00ms 3.1% Os »_dispatch_workloop_worker_thread Oxe6b16
270.00 ms 2.3% Os »_dispatch_worker_thread2 Oxe6bOc
153.00 ms 1.3% Os »_dispatch_worker_thread Oxe6b30
64.00ms 0.5% Os »_dispatch_workloop_worker_thread Oxe6b7a
57.00 ms 0.4% Os »_NSEventThread Oxe6b7b
34.00ms 0.2% Os »_dispatch_worker_thread2 Oxe6b77
2.00ms 0.0% Os »_dispatch_workloop_worker_thread Oxe6b78



I'1n10Cbl NepBOro ypoBHSA

v NpepoctaBnsaioT
neTain3mpoBaHHbIe AaHHbIe

v Buaar “wuumpe’”, yeM pyyHoe
TeCTUPpOBaHME

v’ MoMoraloT HauTn NpooérieMy m
CKa3aTb pa3paboTuuky, roe
KOHKPEeTHO OHAa BO3HUKI/A




MUMHyCbl NepBOro ypoBHSA

- [JaHHbIe He CTPYKTYPUPOBaAHbI, XaOTUYHDbI
- MHoro nuwiHero yHKLMOHaNna
- HY)XHO yMeTb NoJ1b30BaTbCHA

- TpebyeTca NnpaKTUKa

vl



UTO eC/Zin HaM 3TOIo HeaAoOCTATOUHO

.+ foTOBbIX MHCTPYMEHTOB Apple 6biBaeT
HeAOCTaTO4YHO

- MOXXHO caenatb MHCTPYMEHTbI 6onee
noapoO6HbIMU U VOAOOHbIMM

_,-JJ

—I—l —l—l ;

- _J ﬁ

vl






3apava: Y3HaeTe: YTo TaKoe sighpost

N KaK ero McnoJjib3oBaTb
CTPpYKTYpUPOBaATh

XaOTUYHbIN MOTOK AAaHHbIX
MonyuuTe: 60onee

CTPYKTYPUPOBaAHHbIE OaHHbIE

CMoXKeTe: COOTHEeCTU
: ™ TexHn4yeckmue m busHec-

Ny npoLuecchl Mexay cobom

P Koraga npMeHATb: XOTUM

° NTOKANM30BaTb
’ onpepeneHHoe cobbiTue




Pa3zMeTKa cobbiTniM signpost

Tun cobbiTUA

OaoHOMOMEeHTHO®e
(HaXkaTme Ha KHOMKY,
BO3HUVWKHOBEHME OLLUMNOKU

1 ap.)

MHTepBanbHoe
(ceTeBOM 3anpoc, 3arpy3kKa

OOKYMeHTa 1 gp.)

MCNoJib3yeM




MHTerpaumsa B NnpoekKT: Swift




bu3Hec-npoLuecc

S 18:41
} Carrier 2 3:30 PM () 4

OT4yéeT no ucrtopumn
24 Mow KapTbl

‘ CbEPBbAHK

Visa Gold

06 ocrarkax Ha cyerax

NO cocToANmO Ma 10.10.2016, xnwenr

HAosnaros Cepred Nowarosmy
nacnopr: cepun 40 05 womep 738815
suiaan; Oraenenmem Buytpennux aen Opexoso-bopucoso Oxwoe 8 ropoae Mocxea

aara svpavn: 25.10.2002, xoa noapasaeneuns 772-005

NAD COepbank COOBWALT®, NTO Y KNHEHTE HMEIOTCA ACACTBYIOWME CYeTa

8 012666,72P

Ocrarox 8 sanoTe cyera
Npoaykr Banwra x PO"

Cyer N°4081784043812317366 «Coxpanain On/I@aAns Nonnap 84,78 USD /5 087,28 RUB
Aara orxpermn: 27.07.2015 CLWA

KapTta HacTpouku A CTOOUS

Cuer N°4081784043812317366 «Ynpasnai On/1@hAns Ronnap 900,00 USD / 54 000,01 RUB
Nara orxpwrna: 27.07.2015 CLWA

[TononHUTbL KapTy

Cuer N'4081784043812317366 Standart MasterCard 117 153,53 RUB
Nara orxpernn: 27.07.2015

[1TnaTtéx nnu nepesop,

Cver N*40802381061255887412 HomuHanswi cyer 120 100,50 RUB
Aara orxperun: 20.06.2016
Brnaaeneu cuera: Wapees A3amar AJamMarosmy

benedmnumap cvera: Pomawxws Poman Pomanosmy

NHdopmMauus o KapTte

Canmwxona HM

COXPAHUTb UJIN OTMNPABUTD

Bbinucku 1 cnpasku BEPHYTbCS HA NMABHbIU




TeXxHU4YecKu#u npouecc

18:41

OTyYeT no ucropum

NMonyyeHune AaHHbIX
no cetu

T | bEPbAHK

06 ocrarkax Ha cyerax

NO COCTOAMMO Ma 10

Rosnaros Cepred Nonatosmy
cepmn 40 05 womep 738815

smem BuyTpennux aen Opexoso pucoso Dxwoe 8 ropoae Mocxea

NAD COepbank COOBWAET", NTO Y KNHEHTE HMEITCA ACACTBYIOWME CYeTa

Ocrarox 8 sanore cyerta
MNpoayxr

Cver N°4081784043812317366 «Coxpanan O
707.2015

Cuer N°4081784043812317366 «Ynpasnait Ou/I@Ans

Nara orxperua: 27.07,.2015

Cver N*'4081784043812317366 Standart Maste

Hara orxperrun: 27.07,. 2015

r N?40802381061255887412 HomuHansHwi

2 orxpeirun: 200




Cnab6oe 3BeHO:
OTOOGpaXKeHue fosblLlue, YeM ceTeBOU 3anpoc

Ioo:19.ooo
|

I | | I I I I I

. reload

OTobpaxeHue PDF ookymMmeHTa

@ .

MonyyeHue gaHHbIX

DopMmMpoBaHne OOKYMEHTA

‘ os_signpost ’ Summary: Intervals

Category / Name / Start Message / End Message
Vv *All *
Vv Statements
» [llonyyeHue gaHHbIX

» Co3pgaHue PDF pokyMmeHTa

b NrafArnawuwaiinaa DAL mnAwviinaa ALITA

e

Ioo:19.500
|

Count

I

v Duration

4 1.79 s
3 1.79 s
1T 174.70 ms
1 987.07 ms

1 o299 N2 s

Ioo:zo.ooo
|

I

Min Duration Avg Duration Std Dev Du... Max Durati...

75.89 us
174.70 ms
174.70 ms
987.07 ms

o299 N2 s

448.48 ms
597.94 ms
174.70 ms
987.07 ms

o299 N2 s

353.42 ms
305.83 ms

341.59 ms

1TMN0 272 rman

987.07 ms
987.07 ms
174.70 ms
987.07 ms

o299 N2 s



Cna6oe 3BeHO:
OTOOGpaXKeHue aosblLlue, YeM ceTeBOU 3anpoc







Keunc: otobpaxeHue
OOKYMEHTa

[MpoTecTnpoBaTb MEXaHMU3MDbI
OTOOpPaAXXEHUHA OOKYMEHTA
(PDFKit vs WKWebView)

Estimate: 5-8

Priority: Major ‘A



BknoyaeM signpost 38 +i
Custom  Recent ™ Filter
8 M = @ (=

Blank Activity Monitor Allocations Core Animation Core Data Counters

Energy Log File Activity Game Leaks Metal System MocklsAlive
Performance Trace

Blank

. A blank trace document that can be customized with instruments from the Library.

e )







WKWebKit

PDF

PDFKit

00:19.000
|

00:19.500
|

. reload

OTob6paxeHune PDF gokymeHTa

MonyyeHune gaHHbIX

PopMMpoBaHe JOKYMeHTa

@ os_signpost ) Summary: Intervals

Category / Name / Start Message / End Message Count

Vv *All*
v Statements
p lMonyyeHue gaHHbIX
» Co3paHue PDF pokymeHTa
» OtobpaxeHue PDF gokymeHTa

00:32.500 00:33.000
| |

. reload

OTtobpaxeHue PDF gokymeHTa

|3ms

Mony4yeHue gaHHbIX

dPopmmpoBaHMe JOKyMeHTa

‘ os_signpost) Summary: Intervals

Category / Name / Start Message / End Message Count

Vv *All*

v Statements

» lMony4yeHue gaHHbIX

- -..
[ ) TODON A / 10 k

00:20.000
|

v Duration Min Duration Avg Duration Std Dev Du... Max Durati...
4 1.79s 75.89 us 448.48ms 353.42ms 987.07 ms
3 1.79s 174.70ms 597.94ms 305.83ms 987.07 ms
1T 174.70ms 174.70ms 174.70 ms 02 174.70 ms
1T 987.07ms 987.07ms 987.07ms 341.59ms 987.07 ms
1 632.06ms 632.06ms 632.06ms 108.26 ms 632.06 ms
00:33.500

] | | | | ] ] ] | ]

v Duration Min Duration Avg Duration Std Dev Du... Max Durati...

4 477.15ms 208.42us 119.29ms 139.84ms 277.18 ms

3 476.94 ms 292ms 158.98ms 141.00ms 277.18 ms

196.84ms 196.84ms 196.84 ms /e 196.84 ms

/3




Keuc: popmmpoBaHue
PDF-QOKYMeHTa

10S. NpoaHanun3npoBaTb
noBegeHme NpuUioXXeHmd
NP Memory warning

Estimate: 5-8

Priority: Major A




Low Memory Warning

% @ Ecnv Mmano namatuy, iOS wWnét memory

C6epbaHK warning B 3anyLleHHOe NpPpUusioXXeHue
OHNanH

® CuctemMma NnpyuHyaAUTeNnbHO 3aBepLUaeT
npouecc NpunoXeHusd, ecyiv NaMaTb
NPOAO/IMKUT BblAENATbCS

@ [Onqa nonb3oBaTtena — crash,
A9 pa3paboTumkKka — He éyper
MHoOpMaLLIUN




TexXHn4YeckKkue aertanm

3aBepLUeHHas
onepauus

Y Hac eCcTb o4epenb c onepaumnamuy,
roe TekKyiulasa onepauusa = opmumuposaHme PDF-
AOKYMeTa




OcTaHOBKa o4yepeawn

npoao/HKaeT
BblIMO/IHEHME




CamMonpoBepKa cTaTyca

ornepauma Oo/HKHa
NpoBEepPUTb ceba Ha OTMEHY
N OCTAHOBUTbLCS

eC/iI He NPOBEepPATb —
MCMNOJTHEHME
NPOOOIKUNTCSA

Cancelled Not Cancelled




UrHopupyem Low Memory Warning

A

NMpoLuecc npoaomkaeTcs

s

S — e —




Pearmpyem Ha Low Memory Warning

A

*
OcTaHoOBKAa

npoLecca

Bo3HukHoBeHne MemoryWarn...

[MonyvyeHne gaHHbIX .

CospgaHune PDF gpokymMmeHTa -

®opmuposaHue PDF gokyme... - 3a 13 ms

[__;]

J[1IOKYMEeHT He 3arpy>xeH

A4 Y ) U ﬁ
ACHDBIN KITMEHTCKUMU ONMDbIT [ttt

NMOHATHO

All Heap & Anonymous \4\%




HacToTa NPoOBEepPKU CTaTyCa

KaK YacTo Haao
MNpoBepPATb Ha CTaTyC
Cancelled?

Ka)xabiv rpamMm C Ka)Xxabi KMnorpamMmm




[MocTpoKoBas NpoBepKa cTaTyca [MocTpaHWYHas NpoBepKa cTaTyca

18:41 il 18:41

Ha3BaHue crnpaBku Ha3BaHue crnpaBku

06 ocratkax Ha cyerax

no cocron 2 wa 10.10.2016, xnmenr

Aosnaros CepreR Aonarosmy

opT: cepun 40 05 womep 738815

N"4081784043812317366 «Co

24081784043812317366 «Ynpasnsit OW/I@hns flonnap 0,00 USD / 54 000,01 RUB N4081784043812317366 «¥ng

xperwa: 27.07.2015 CLUA ; wn: 27.07.2015

043812317366 Standart M3

)7 g

14081784

xpoirwa: 20.06.2016




Bpema opmMuposaHua PDF ¢ npoBepKOU cTaTyca

A

22 secC

A

25 sec

10000 cTpoOoK 226 CTpaHuUL,

[TOCTpaHMYHAA
NpoBEepPKa CTaTycCa



I'1110Cbl BTOPOro ypoBHS

v, signpost gponosnHsaeT
cyLllecTByoLiMe pelueHuns

v C HUM npoLulie nHTepnpeTupoBaTb
nosiydyaembie AaHHble

v' CaMbi NpoOCTOU BapUAHT
KacToMuU3aLuumM MHCTPYMEHTOB




MUMHYCbl BTOPOIro YpOBHS

- He caMoe yao6Hoe
MCMoJSib30OBaHMe

- Py4yHada pa3MeTKa OaHHbIX

- [MoTeHUumanbHble OLLUNOKHN
paboTbl, KaK cnepncreme
yeqioBeyeckoro dakropa

—




UTO eC/Zin HaM 3TOINo0 HeaAoOCTATOUHO

- Hy»XHO NpUNOXXUTb MHOIO0 YCU/IUMK YTO6bI 3aBeCcTHU signpost

+ XOTUM 4YTO6bI 6bI/10 NO ABOMHOMY KJ/IMKY U B KOCMOC #

: &( 4”’"“‘

gy
1 _.:.'_J:'_.

¥
@
S







3aaava: Y3HaeTe: KaK 2TO MOYXXHO
coenaTtb N Korga 3TO HYXXHO
nenaTb

CoenaTtb CBOWU
MHCTPYMEHT

Korga npnMeHsaTb: XOTUM
aBTOMATU3UNPOBATb JTIOTUKY -
aHanMn3npyem He camMuy,

a 33 CYeT MHCTPYMEHTa

'ToKa3biBaeM: Ha NpunmMmepe
unit-TecToB NpPoOeKTa
N CTOPOHHEN BUBNMNOTEKMU



Mpo unit-TecTbl B C6epb6aHK OHNaUH

unit-tecTtoB Ha 70 KOMaHA,
B NMpPoOeKTe pa3paboTku I0S

Korpga y Bac 6onbLuag KOMaHAa

(v Hac )
TeCTbl OMeHb Ba)XHbl




Mpo6nema Ha Ci




UTo Takoe unit-test?

Isolation

[TpoLuecc, NO3BONAOLLNN test()

es
NpoBepPUTb KOPPEKTHOCTDb 4..
MCXOOHOIMNo KoAa 3a CYeT

npoueayp UCnosib3oBaHUSA M
06pPaboOTKN

—



UT0 Takoe Mock?

MOKMU «noacoBbiBalOTCA»

TeCTUpyeMomMy ob6beKTy, YToObI .
MOXXHO 6bI/I0 MPOBEPUTD, -
4YTO TEeCTUPYEMbI O6BEKT
BbIMOSIHWUN TpebyeMble AeNCTBUA

feederOn()

9 NyCUYKa

)




UT0 Takoe Mock?

MOKMU «noacoBbIBAaOTCA»
TeCTUpPpyeMoMy OO6bEKTY, YTOObI
MOXHO 6bl/10 MPOBEPUTD,

YTO TECTUPYEMbIN OODBEKT
BbIMOSTHWU TpebyeMble encTBuaA

feederOn()

—



Mock objects for Objective-C
Stubs — return values for specific method invocations
Dynamic Mocks - verify interaction patterns

Partial Mocks — overwrite methods of existing objects



http://ocmock.org

Keuc: natumm
CTOPOHHIOIO NTNOY

10S. NMNodunkemntb OCMock m
memory leaks

Estimate: >13

>0

Priority: Critical




41
42
43
Ly
45
L6
47
48
49
o0
o1
52
93

95
06
o/
o8
99
60
o
62
63
64
65

@implementation - ModuleTests

- (void)setUp

{

[ super-setUp] ;-

self.testModule = ocMPartialMock ([SBOLModule newl); CO3,EI,aHl/Ie MOKQ3a

— (void)tearDown

{

self.testModule-=-nil; -
super - tearDownl;

}
“|[oitestoenokode. | Vcnonb3oBaHiie MoKz
{

//arrange—
SBFParamsStorageSettings - *kparamsStorageMock = ocMClassMock ([SBFParamsStoragaSettings classl]); -
ocMStub([self.sberAppMock paramsStoragal) .andrReturn(paramsStoragaMock); -
ocMstub(paramsStorageMock.demoMode) . andReturn(@(YES)) ;-

YHUNYTOXXEeHMe MOKa

OCMReject([self.transitionManagarMock resatStatel]);
OCMReject([self.appPermissionsServiceMock sendAnalyticsAftar:10]);-

//act -&& -assert
[self.testModule moduleAutkh

izationStateDidChange:vEs];




Ilony4yaem
unit-test OCMock library

MHnuUmnanmsnpyem Moku
- (1d)IinitWithClass:
(Class)aClass

Co3paHue MoKa
- (volid)setUp

3aBepLUeHUe TecCTa YHUUTOXXaeM MOKM
- (volid)tearDown - (vold)stopMocking

weM cobblTud, Korga YHUUYTOXXEHME
MPOUCXOONT MO3)Ke 3aBepLUeHNda TecTa

—



@ Track Filter | All Instruments

‘00202.855
Sy U

|oo:02.860 ‘00:02.865 |oo:02.87o |oo:02.875 |0(
| | | | | | | | | | | |

| ] ] ] ! | | | | | | | | l | | | | | | | | | | | | | | | | |

S

Mock HenpaBWNbHbIU
Class: OSTlogglepermission..
MOK
ol.
BpemMa YXU3HWM OOgHOIro TecCTa
Test  Name:-[0STToggleFacadeest testCardst...

@ MocklisAlive ) Peaynbtat

Bpemar OnucaHue pesynbraTa

00:02.985.366 Mok 9241915778591403200 c tunom OSTTogglePermission 3bin co3gaH B - [O3TToggleFacadeTest testOperationsAndStatementsEnabledWithKnifeSwitchDisabled] n npogonxaer
NO:N2 QRE A AAE Mov Q2410187 72EQ1ABARA82 ~ Tuniom OS T ToanlaParmiceinn Arin co2nau o T0OSTTonalcEarcradaeTacet tectCardS+ataementkKnifeSwitchEnablaedParmiccinneDicahledl u nnanonwastT naf



BbibpaeM MHCTPYMEHT

Choose a profiling template for: ¥ iPhone SE (12.1) ) . CbepbaHk

Custom  Recent [@ Filter
Blank Activity Monitor Allocations Core Animation Core Data Counters
Energy Log File Activity Game Leaks Metal System MocklsAlive
Performance Trace

Ll
—




Ctrano

[@ Track Filter

| Instruments
|OO:02.600
| |

|oo:02.650 |oo:02.7oo
| | | | | | | |

| | | | | | | |

|oo:02.750
| |

l | | | | | |

|oo:02.soo
| |

|oo:02.850
| |

Mock

Test

reload

‘ MockisAlive ' Pesynbtat

No Data

Mo3gpaBnsemM, MOKU He XUBYT fonblue ogHoro tecral
(BO3MOXHO MHCTPYMEHT HaCTPOEH HenpaBunbHO. [ OMKHbI UICNONb30BaTbCA cneLuuanbHble Bepcun 6ubunnotrekn OCMock
n knacca XCTestCase, koTopble OTrpaBnsioT cobbiTUsa signpost 4ns MHCTPyMeHTa)




File -> New -> Project -> kateropmga macOS -> Instruments package

Choose a template for your new project:

i0OS  watchOS  tvOS - Cross-platform ' ® Filter

Framework & Library

Other

&

AppleScript App Safari Extension Automator Action Contacts Action Generic Kernel

App Plug-in Extension
L
Image Unit Installer Plug-in Instruments 1 IOKit Driver Preference Pane
Plug-in - Package
Quartz Composer Quick Look Screen Saver
Plug-in Plug-In
~ Cancel ~ previous [T Next
T <?xml-version="1.0"-encoding="UTF-8" ‘7>
2 <package>
3 <id>none.HBInstrument</id>
4 <title>HBInstrument</title>
5 <owher>
6 <name>Victoria Kashlina</name>
7 </owner>
8
9 <!——-Instruments -Developer -Help: -https://help.apple.com/instruments/developer/mac/current/ -—>
10
11 <!——-MARK: ‘Schema ‘Definitions - —>
12 <!-- - Define point ‘and interval schemas needed to represent the input and output tables your package will use.

-—>



https://habr.com/ru/company/sberbank/blog/447594/

KOMMOHEHTbl MHCTPYMEHTA

Jlormka
i -
MHCTPYMEHTA
Output

[ pe,u,c:Ta BJIeHUNE




C

L [TpaBwmnio 1.
~ k=anguage -
I < (BbIMmoONHAOTCA ycnosumga 1)
ntegrated TOroA
(BbIMONHWUTL OencTeBmd 1)
Production

[1poaBwMno 2.

System

nporpamMMHasa cpepa
AN pa3padboTKu
3KCMNEepPTHbIX CUCTEM

—



CywHocTu B CLIPS

(deftemplate unitTest (cTpyKTYypa unit-tecra
(slot time (type INTEGER)) (aTpmbyT: BpeMda ctapTa
(slot signpost id (type INTEGER)) (aTpumbyT: peHTUDUKaTop
(slot testName (type STRING)) (aTpmbyT: UMA TecTa

Ko MHCTPYMEHTA

—



https://github.com/Regno/xcode-custom-instruments/blob/master/CustomInstruments/MockLife/MockLife/mock-life-rule.clp

Ponb signpost
MODELER :record-test-started

(os-signpost (subsystem "com.example") (korpa noBuM signpost)

(category "UnitTestLog") (c KaTeropueu)

(name "Test") (uMeHeM "Test")

(event-type "Begin") (trunom-meeHTa "Begin")

(message$ "Name:" (pnocTaeM paHHbIe:

?testName) ?nMma TecTa)
(time 7time) (?BpemMsa ctapTa TecTa)
(identifier ?identifier)) (?upeHTdunkKaTop))

—_ —_ T0

(assert (unitTest (zanucbiBaem nx (B unitTest
(time ?time) (BpemMa 7time)
(signpost-id ?identifier) (vheHTUdUKaTop ?identifier)
(testName 7testName))) (uMa TecTa ?testName)))

) )

—




[MpaBuno nHctpymeHTta: “ECJ1A”"

defrule RECORDER:zrecord-mock-started-before-unit-test-started

. (unitTest (time 7t1) (testName ?leakedTestName))

(mock (time 7t2) (signpost-id ?signpost-id) (mockedClass
mocEedCIass) (createdTestName “createdTestName

. (test (> 7t1 7t2))

Ecnu cyuwecTtByeT unitTest 1 mock
A, ecnun Npum 3TOM Haydasio TeCTa HACTyMNaeT No3)Ke CYLLeCTBYOLLLEero MoKa

—




‘® Track Filter J Instruments
|00:02.865
| , | |

‘00:02.870 ‘00:02.875 0l
| | | | | ! | | |-

| | ] | | | | ] | | | |

Mock t2 - Bpqu
CO30adHNA MOKQ - “assosiicgeierem:

tl - BpeMda Hayana TecTa

“n

Ha MOMEHT 3aBepLUIEHNS TeCTa €CTb ‘“Y>XKMBOW" MOK-OOBEKT



Ta6nuua co6bITUN

(table (table-id 7output) (side append))

. (table-attribute (table-id ?output) (has schema
detected-mocks-narrative))

Ecnu cywectsyeT Tabnuua ona XpaHeHUa pe3ybraToB
co cxeMoun detected-mocks-narrative

—



[MpaBuno MHCTpyMeHTa: “TO”

‘ (create-new-row 7“output)

. (set-column time 7t1)

(set-column-narrative description "MokK “-string”> ¢ TMNOM “:string
OblN1 co3aaH B "sstring’: U npoao/KaeT pab6ortaTtb B ":string
Heo6xoanMo yCTpaHUTb NPUYUHY YAEepPXXaHUA MOKa MeXay
TecTaMu, NM60 aBHO Bbi3BaTb stopMocking"”

?signpost-id 7mockedClass ?createdTestName ?leakedTestName )

To co3pgaéM HOBYIO 3aMmcb B Tabnuue
To 3ano/iH9eM HOBYIO 3aNnmcb BpeMEeHeEM
To fonosiHAeM HOBYIO 3aMNmMCb ONMMCaHUNEM

—




@ Track Filter | All Instruments

|oo:02.855 Ioo:oz.seo |oo:02.865 ‘00:02.870 |oo:02.875 |0(
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

&) (No graphs)

S

= = P = =t 1 =z ER =t R et e =

Mock

S S N A B B T B e e e .

Bpema OnmncaHume

T

@ Moc

) Pesynb
Bpemar OnucaHue pesynbrata

00:02.985.366 Mok 9241915778591403200 c tunom OSTTogglePermission 3bin co3paH B - [OSTToggleFacadeTest testOperationsAndStatementsEnabledWithKnifeSwitchDisabled] n npogonxae
0ONN092 QKA I EGA Mov Q241018772 EQ1ARARSAR ~ Tunionma OS T TonaleParmiceinn ARin co2nau o T0OST TacaleaEacradaTact tectCarcdS+tatamentkKnifeSwitechEnabledParmiccecinneDicabhled]l Uy nnonoanwaat naf



| 3

-
- [lnocbl TpeTbero ypoBHS«

f

v PewleHue, KoTopoe pabortaeT u3
KOPOOKMU

v Jlerko MacLutabupoBaTb Ha
60/1bLUYI0O KOMaHAY




MMUMHYCbI TPEeTbero ypoBHS

- Tpyao3aTpaTHoOe pelwleHune

- TpebyeT noaanepXXKu no Mepe
N3MEHEeHMA MNPOEeKTa

- He paKT, UTO MHCTPYMEHT
MCMNOJIb3yeT KaXXAblU YeH
KOMaHAbl

—



HO UTO, eCinu...

HaM Xo4yeTcH elle 6onbLue







3apava: Y3HaeTe: KaK 3TO Bce
MOYXXHO aBTOMATU3UNPOBATb

[TOHATb, KaK BCe Ha CI

aBTOMATU3UNPOBATb
| N Korga npMMeHSAITb: XOTUM

perynapHo npoBoanTb

npoBepKU be3

OOMONTHUTENbHbIX YCUNNWA




Keunc: aBToMmatTnsaums
MHCTPYMEHTA

10S. BCTpoOUTb MHCTPYMEHT
B NporoHbl Ha Cl

Estimate: 15

Priority: Minor <% {1



3anycK KOHcOoMu

INstruments -t Leaks -w ''Phone /' SberbankA.a

vl



3anycK KOHcOoMu

s
DR
Instruments -t Leaks -w 'IPhone 7' SberbankApp.app + |

'™
- tests -
= <y

¥

©
-~ -
e - ‘qt \k
’ .

NSKeyedArchive

Trace M- A

a—

Document g

vl



MHTepnpeTauuna pe3ybTaToB

Text
Results

Gy > - =

S

Private framework




OTo6parkeHue pesynbTaToB

'r

Stage Logs (Instruments result) Instruments

result
(® Shell Script -- ~/XcodeTraceReader -path /Users/cab-sa-ci000091/leaks.trace -binaryName Loyalty (self time 2s)

2S

+ /Users/cab-sa-c1000091/XcodeTraceReader —-path /Users/cab-sa-c1000091/leaks.trace -binaryName Lo
yalty

CoreData: annotation: Failed to load optimized model at path '/Applications/Xcode.app/Contents/A
pplications/Instruments.app/Contents/Frameworks/InstrumentsPackaging. framework/Versions/A/Resourc

2S

es/XRPackageModel.momd/XRPackageModel 9.0.omo' failed
. & B mogyne 'Loyalty' ectb 8 nporteyek namMaTu, CMOTpMU 3dK3eMmnnsapel ¢ Tunom: ["LTYScreenRouter",

LTYUserInfoService", "LTYBalanceService", "LTYLevelsService", "LTYLocationService', "LTYLocationS
ervice", "LTYPartnersService", "LTYMainViewController"].




[110Cbl YEeTBEPTOro YpoOBHA

v

byaoetr aBTOMaTU3MpoBaHO
M C nepunoanyecKMMm nporoHamm

Cpoenanuv oauvH pa3s — NoNyvYunum
AONIrOCPOYHbIN NPOodUT HA MHOorux pull-
request’ax

YMeHblLUeHue olUnb0oK B Koae

BbiaBneHue 6aros Ha paHHUX cTaauax
Pa3pPaboOTKN




MUWHYCbI YEeTBEPTOIro YPOBHSA

- Hy>XHbl HaBblkKn DevOps’a

- Puckum paboTbl ¢ npuBaTHbIMU dPpenMBOpPKaMH

- TpebyeTca MHOIro CUJ1 Ha NocneayrLyIo
noanepXXKy




y

7
Boisoabl & &

1. Py4yHOro nporoHa MoXeT He XBaTaTb

2. EcTb pononHuUTenbHblIe HI0OAHCbI, KOTOPbIe HEeNb34
yyecTb rnasamm

3. MHoro nonb3oBaTenem — 6onbLue YHUKaNbHbIX
KEeMUCcoB, KOTOPbl€ He BbIABUTb PYYHbIM MPOroHOM

4. YIcnonb3oBaHUE MHCTPYMEHTOB AOCTYNHO BCeM

5. ECTb BO3MOXHOCTb aBTOMaTU3MNPOBaTb NPOBEPKY



HeMHOro Cccbi/ioK s !

A N N B N B

https://help.apple.com/instruments/developer/mac/current/#/devcd5016d3]

(Instruments Developer Help)

https:/habr.com/ru/company/sberbank/blog/443414/

(Sighpost: Korga 6pemnKnonHTOB HegoOCTaTouyHO, AHTOH Bnacos, KawnmHa Bukropmsa)

https://developer.apple.com/videos/play/wwdc2018/405/

(WWDC, Measuring Performance Using Logging)

https://www.swiftbysundell.com/daily-wwdc/getting-started-with-signposts

(Getting started with signposts, John Sundell)
https://developer.apple.com/videos/play/wwdc2018/410/

(WWDC, Creating Custom Instruments)
https://habr.com/ru/company/sberbank/blog/447594/

(Custom instruments: korga signpost HegoctaToyHo, AHTOH Bnacos, KawnmHa Buktopus)

http://jamie-wong.com/post/reverse-engineering-instruments-file-format/
(Reverse Engineering Instruments’ File Format, Jamie Wong)


https://help.apple.com/instruments/developer/mac/current/#/devcd5016d31
https://habr.com/ru/company/sberbank/blog/443414/
https://developer.apple.com/videos/play/wwdc2018/405/
https://www.swiftbysundell.com/daily-wwdc/getting-started-with-signposts
https://developer.apple.com/videos/play/wwdc2018/410/
https://habr.com/ru/company/sberbank/blog/447594/
http://jamie-wong.com/post/reverse-engineering-instruments-file-format/
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