


[TpodbannnHr B npumepax

Nwem OyTbinlouHOE ropsibiluKo B ckopocTtu Ul

ApTtyp bappeTanHoB
GDG lead, Vyng



«PaboTaeT, U XOpoLlUO»



«PaboTaeT ; * XOpoLlOo»



Vyng Messaging

| @0 ® ®0 "%
3 Veronica, Veronica, Veronica, Uno
Siddhant +5 Siddhant Siddhant +5 Suosanto
ycai riygii

i'll believe that when i see it. you always
flake!

* Hy>XHO 60sibLLIe MecceHa>KepPOoB!

* Hepensa mecceHaKepoB. KonMmyecTBoO
cnangoB C YaTukamMn yBenn4mBaeTcs B 2
pasa

or maybe something healthy, like
salad?
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e BnnaHme Hano)xeHus



[1naH

 OTpucoska: 101

* [lonck npobnem
 AHANN3 Pa3MeTKN
 BnnaHmne Hano)xeHus

e YnanéHHoe HabnwaeHme



CkopocTtb Ul



Y10 >Ke BuoaTt nroan?
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e «ObpaTHasa cBA3b»



Y10 >Ke BuoaTt nroan?
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e Bpemsa nosiBneHnsa oxxmgaembiX gaHHbIX



Y10 >Ke BuoaTt nroan?

e «ObpaTHasa cBA3b»

e Bpemsa nosiBneHnsa oxxmgaembiX gaHHbIX

* FPS - KONIM4YeCcTBO KaapoB B CEKYHAOY
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Kagpbl peLuaroT BCE

10 kagpoB B cekyHOy
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Kagpbl peLuaroT BCE

10 kKagpoB B cekyHAy

e 24 Kappa B cekyHAay
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Kagpbl peLuaroT BCE

10 kKagpoB B cekyHAy

e 24 Kaapa B cekyHOy

* 60 KagpoB B ceKkyHay ot o fg



Kagpbl peLuaroT BCE

10 KagpoB B cekyHOy
24 Kagpa B cekyHAay
60 KagpoB B cekyHAOy

120 KagpoB B cekyHAy
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0 KaapoB B ceKyHAay






16 MmcC

~ 1000 mc / 60 kKagpoB
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Choreographer and VSync
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Choreographer and VSync

e BBOAO

VSync

VSync

VSync

Time

15



Choreographer and VSync

e BBOAO

 AHNMaLUNI

Time

15



Choreographer and VSync

e BBOAO
 AHNMaLUNI

e Co3naHune View

Time
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Choreographer and VSync

e BBOAO
 AHNMaLUNI
e Co3naHune View cPU

 OTpucoska View

Time
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Display Lists
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Display Lists

rebuild

K3l onepauumn peHaepuHra ’\
A

l ___

DisplayList A

APl 11 (Android 3.0)
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Display Lists

rebuild

K3l onepauumn peHaepuHra ’\
A

. '

* He coaep>XUT JIOTNKU

APl 11 (Android 3.0)
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Display Lists

rebuild

K3l onepauumn peHaepuHra

v

* He coaep>XUT JIOTNKU

* Kaxxgon View - no Display List! | !

APl 11 (Android 3.0)

https://www.youtube.com/watch?v=v9S5EO7CLjo
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Display List

Save 3

DrawPatch

Save 3

ClipRext 20.00, 4.00, 99.00, 44.00, 1
Translate 20.00, 12.00

Drawlext 9, 18, 9, 0.00, 19.00, Ox1/7e898
Restore

RestoreToCount O

17



Buffer updates

16 mcC
16 mcC

Build frame Build frame

16 mcC

Build frame
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Dropped frames

16 mcC

T\

Build frame Build frame

i oraw? Nopel

Dropped
Frame

16 MmcC
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[TpnYUnHLI
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[TpnYUnHLI

e [leaTenbHOCTb B rNMaBHOM MOTOKE
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[TpnYUnHLI

e [leaTenbHOCTb B rNMaBHOM MOTOKE

e |10
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[TpnYUnHLI

e [leaTenbHOCTb B rNMaBHOM MOTOKE
¢ IO

e «[lopormne» onepauumn
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[TpnYUnHLI

e [leaTenbHOCTb B rNMaBHOM MOTOKE
e |O
* «[loporne» onepaunn

* [1Tpobnembl pasmMeTKn

e bonblasa BNOXXEeHHOCTb

20



[TpnYUnHLI

e [leaTenbHOCTb B rNMaBHOM MOTOKE
¢ IO
* «[loporne» onepaunn

* [1Tpobnembl pasmMeTKn
 bonblas BNO>XXEHHOCTb

e Hano)xeHune
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[TpnYUnHLI

e [leaTenbHOCTb B rNMaBHOM MOTOKE
¢ IO
* «[loporne» onepaunn

* [1Tpobnembl pasmMeTKn
 bonblas BNO>XXEHHOCTb
e HanoXeHue

e [lpo3payHoCTb
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[TpnYUnHLI

e [leaTenbHOCTb B rNMaBHOM MOTOKE
¢ IO
* «[loporne» onepaunn

* [1Tpobnembl pasmMeTKn
 bonblas BNO>XXEHHOCTb
e HanoxxeHwne
e [lpo3payHoCTb

e bonbLloe KoNM4yecTBO view

20



CJ/I0)KHOCTU pa3MeTKW



MHCTPYMEHTHI

* Profile GPU rendering
* HierarchyViewer
 Debug GPU overdraw
e Syslrace

e TraceView

22



CNO>XXHOCTU pa3MeTKn

OuepumBaem npobdbremy




MHCTPYMEHTHI

* Profile GPU rendering
o Gfxinfo

» SysTrace

24



[Mpodounnupyem otpucosky GPU

M oM ... =B %ilfal 87% W 18:05 2B %[ 87% W 18:05
< DEVELOPER OPTIONS Q
on «
Prevent automatic routing of audio to USB peripherals. -
MONITORING
Strict mode
Make screen flash when apps perform long operations on O
main thread.
Show CPU usage O ¢ GPU rendering profile

Screen overlay showing current CPU usage.

O off

GPU renderi rofile
S . (®  oOnscreen as bars

APPLICATIONS () Inadb shell dumpsys gfxinfo

Do not keep activities O

Clear every activity as soon as the user leaves it.

CANCEL

Limit background processes
Standard limit

Show all ANRs O

Show app not responding dialog for background apps.
Inactive apps

Force allow apps on external

Makes any app eligible to be written to external storage, O
regardless of manifest values




[Tpodpunmpyem otpucosky GPU

=B %ilCu 86% M 18:11

Android Architecture &
1.6K members

Pinned Message
http://telegra.ph/Android-Architecture-12-24

e R i Tt e

NPOUCXOLUNO B CEpPBUCE, KaK B
PENo3UTOPUN CEPBUC 3aNUXHYTb? -

me6 Knumos

Dmitriy

NPUMeEp: y BacC Ha Ui eCTb KHOMKa-nepek...
[Mpe3eHTep nonyyaet us view true

unu false, B MHTepakTope ecTb

MeToabl add n remove.. Bpoae 6bl
NOHAN, cnacubo!

N

Me6 Knumos

Konstantin lvanov
A eCnu HY>XHO YTOObl B3aUMOAEUCTBME C...

[ToueMy-TO A noaymarn, 4YTo cepBuUC
JOJKEH 06LLaTbCA C OCTalIbHbIMU
yepes UHTepaKTop, BeAb OH Bpoae

KakK UCTOYHUK AaHHbIX, Kak 6a3sa
AaHHbIX UK TUNa Toro. A Kak
npaBuUIbHO? 2117

Vadim

MOXXeT eCTb Kakon-H1byab NPOEeKT
B KOTOPOM UCMONb30BaHa

d PO ..

peanuaaLus websocket u clean | |
architecture ? .

|

neb6. Knumaos ,

online

O, npuwno 1513
A YTO TYT TAaKOro? 1313
Ila Hn4ero, Ha caMoM gene 1s.13 ./
Ok. Pasiey
- P 1814 W
BugmMmo npob6nemMbl C MUHTEPHETOM 1314 ./

Ho pa6oTaeT o4eHb A0Nr0 MO OLLYLLEHUSM. ..
18:14

Eweé n He oTnpaBnsaeTcs... 1314
bbiBaeT 18:14

Hy>xHo 60nbLue coobuieHnn! 1515
3aueM? 1g:15 W/

A noyemy 6bl U HET? 1515

Bcé paBHo Tenerpam pynmr &

CornaceH g5

| ST e L — = r— ——

=B %I 86% M 18:16
R
e GA’ ApTyp2 [
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NHdpopmaLma npocdomninpoBaHUS

https://developer.android.com/studio/profile/inspect-gpu-rendering.html
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NHdpopmaLma npocdomninpoBaHUS

o OXXunagaHue rnaBHoOro NoToka

https://developer.android.com/studio/profile/inspect-gpu-rendering.html
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NHdpopmaLma npocdomninpoBaHUS

o OXXunagaHue rnaBHoOro NoToka

* Measure/layout/animation/input handling

https://developer.android.com/studio/profile/inspect-gpu-rendering.html
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NHdpopmaLma npocdomninpoBaHUS

o OXXunagaHue rnaBHoOro NoToka
* Measure/layout/animation/input handling

 O6HoBneHune DisplayLists (onDraw())

https://developer.android.com/studio/profile/inspect-gpu-rendering.html

21



NHdpopmaLma npocdomninpoBaHUS

O>XkmoaHue rraBHoro noTtoka
Measure/layout/animation/input handling
O6HoBneHue DisplayLists (onDraw())

[lepenaya nzobpaxxeHuu (bitmaps) 8 GPU

https://developer.android.com/studio/profile/inspect-gpu-rendering.html
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NHdpopmaLma npocdomninpoBaHUS

O>XkmoaHue rraBHoro noTtoka
Measure/layout/animation/input handling
O6HoBneHue DisplayLists (onDraw())
[lepepnayva nsobpaxeHnn (bitmaps) 8 GPU

OTobpaxxeHune DisplayLists Ha akpaH

https://developer.android.com/studio/profile/inspect-gpu-rendering.html
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NHdpopmaLma npocdomninpoBaHUS

O>XkmoaHue rraBHoro noTtoka
Measure/layout/animation/input handling
O6HoBneHue DisplayLists (onDraw())
[lepepnayva nsobpaxeHnn (bitmaps) 8 GPU

OTobpaxxeHune DisplayLists Ha akpaH

CmeHa bydpepa GPU

https://developer.android.com/studio/profile/inspect-gpu-rendering.html

21



[MTpodbunmpyem otpucoesky GPU

5555555555555555

 OpaHxeBbln — cMmeHa bydpepa GPU

e TEMHO-3eNnEHbIN - OXKNOaHne, NokKa
raBHbIV NMOTOK OCBOBOONTCS

23



GPU monitor

A GPU

66.99 ms

60.00 ms
54.00 ms 1
48.00 ms
42.00 ms
36.00 ms 1
30.00 ms 1
24.00 ms 1
18.00 ms

12.00 ms
6.00 ms

0.00 ms

+ 3 L

B Misc Time [12.89 ms]
Swap Buffers [8.63 ms]
- Command Issue [3.41 ms]
Sync [19.33 ms]
‘ - Draw [0.28 ms]
. Measure/Layout [0.04 ms]

25s

- Animation [0.12 ms]
| | BB input Handling [0.03 ms]
. VSync Delay [0.00 ms]

* 1o Android Studio 3.0

| m |
i

30s 35s 40s

https://developer.android.com/studio/profile/am-gpu.html
BoamoxxHasi npunydnHa: https://stackoverflow.com/a/36345160/3675659
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Gfxinfo

> adb shell dumpsys gfxinfo
<your.package> framestats

30



Gfxinfo

———PROFILEDATA——
Flags, IntendedVsync,Vsync,0ldestInputEvent,NewestInputEvent,HandleInputStart,AnimationStail
t,SwapBuffers, FrameCompleted,
2,196978643966,196978643966,0,0,196978643966,196978643966,196978643966, 196978643966, 19698:
2,196996337153,196996337153,0,0,196996337153,196996337153, 196996337153, 196996337153, 19700
2,197013999742,197013999742,0,0,197013999742,197013999742,197013999742,197013999742,19701¢
2,197031486814,197031486814,0,0,197031486814,197031486814,197031486814,197031486814,19703¢
1,197031486814,197031486814,9223372036854775807,0,197032285543,197032295633,197032388007, -
2,197067206581,197067206581,0,0,197067206581,197067206581,197067206581,197067206581, 19707
0,197048998972,197065665638,9223372036854775807,0,197071444749,197071454719,197071583412,
0,197084563403,197084563403,9223372036854775807,0,197085578387,197085586794,197086071360, -
250224,0,0,197102250224,197102250224,197102250224,197102250224,19710¢
250224 ,9223372036854775807,0,197104257318,197104258189,197105445527,

> adb She” dumpsys ng'ﬂfO )30621,9223372036854775807,0,197124075023,197124083260,197124173556,

109628,9223372036854775807,0,197143825323,197143833941,197143935470, .

<y0 u r_ paC kag e> fra m eStatS 709128,9223372036854775807,0,197161853330,197161862548,197162164339,
323216,9223372036854775807,0,197181762541,197181773116,197182383614,

¥, 1Y/7192002404, 197192002464 ,9223372036854775807,0,197199699946,197199708469,197199856161,
0,197210622732,197210622732,9223372036854775807,0,197216425082,197216434540,197216524219,
0,197228084873,197228084873,9223372036854775807,0,197233375667,197233464820,197233553482,
0,197246098625,197246098625,9223372036854775807,0,197249619367,197249626400,197249763089, -
0,197263885794,197263885794,9223372036854775807,0,197270953316,197270962750,197271120338,
0,197282026187,197282026187,9223372036854775807,0,197287118521,197287128621,197287430272,
0,197299387924,197299387924,9223372036854775807,0,197303282018,197303291459,197303688829,
0,197317325887,197317325887,9223372036854775807,0,197321422256,197321433676,197321560137,
0,197335066807,197335066807,9223372036854775807,0,197338213996,197338225656,197338286943,
0,197353105500,197353105500,9223372036854775807,0,197355812157,197355823090,197355877666,
0,197370664828,197370664828,9223372036854775807,0,197376126613,197376137718,197385202138,

30



Gfxinfo

———PROFILEDATA——-

Flags, IntendedVsync,Vsync,0OldestInputEvent,NewestInputEvent,HandleInputStart,AnimationStal
t,SwapBuffers, FrameCompleted,
2,196978643966,196978643966,0,0,196978643966,196978643966,196978643966, 196978643966, 19698:
2,196996337153,196996337153,0,0,196996337153, 196996337153, 196996337153, 196996337153, 19700¢
2,197013999742,197013999742,0,0,197013999742,197013999742,197013999742,197013999742,19701¢
2,197031486814,197031486814,0,0,197031486814,197031486814,197031486814,197031486814,19703¢

> adb shell dumpsys gfxinfo B Frame Complete

<your.package> framestats

Time in millisecor

B Issue Draw Commands

B Sync Start
B Sync Queued
B Draw Start
B Perform Traversals Star
0 Animation Start
B Handle Input Start
1
|I
I
!

B VSync




ArpernposaHHble OAaHHbIE

 Total frames rendered: 1836

» Janky frames: 1344 (73.20%)

e 90th percentile: 31ms

e 95th percentile: 40ms

« Number Slow Ul thread: 187

« Number Slow bitmap uploads: 17

« Number Slow issue draw commands: 1145
31



online

¢ (g) 2PTYP2 moot

O, npuwno g3
A YTO TYT TaKoro? g3

[la Huyero, Ha caMoM gene (313 ./
Ok.Pas's) 5.1, »

B1AMMO Npo6nemMbl C UHTEPHETOM {514 ./

Ho pa60TaeT O4Y€eHb A0Jro No OoWyUuleHUAM...
18:14

EWeé n He oTnpaBnseTca... 1214
bbiBaetr 314

Hy>Ho 6onblue coobueHnn! 1515
3auyeM? 18:15 ¥/
A noyemy 6bl U HET? 1315
Bcé pasHo Tenerpam pynut &

CornaceH 1315

P O.. =B %L 86% M 18:16

HWYTO HE ngeasibHO
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d b O ..

online

GG:" Ghipe me S,

O, npywno 513
A YTO TYT TaKoro? g3

[la Huyero, Ha caMoM gene (313 ./

£
Ok. Paa@' 18:14 W/

BuMAMMO Npo6nemMbl C UHTEPHETOM 1514 ./

Ho pa60TaeT O4Y€eHb A0Jro No OoWyUuleHUAM...
18:14

Eweé un He oTnpaBnsaeTca... 1514
bbiBaeT 314

Hy>xHO 60nbLue coobuieHnn! 1415
3avyeM? 1815 W/

A noyemy 6bl U HET? 1315

Bcé paBHo Tenerpam pynut & .

CornaceH 1315

- R . T .

=B NIfa 86% M 18:16

HWYTO HE ngeasibHO

I
W

&

3aKkpeniéHHoe coobueHue
http://telegra.ph/Android-Architecture-12-24

> - NOR & Wit RS

Android Architecture
1.7K y4aCTHMKOB

N METOANKAMM pa3obpaTbCA. o3

Alexander Rodobolsky

Kak nyJwe pasbuBaTtb
DataSource'bl: No TUNY XxpaHunuLia
(db, preferences, api) unu B cBazke
TUMN AaHHbIX + TUN XpaHUUWa? ;-

Alexander Rodobolsky
Kak nyywe paséusatb DataSource'bl: no Tuny xp...

PacnpocTpaHéHHOe pelLleHue: peno3nuTopuu
no puyam, Kaxxabli perno3uTopuin BHYTpU
cebs y)ke ynpaBnsieT UICTOYHUKaMU AaHHbIX
(db/prefs/api). 10:25

https://github.com/Gaket/Earthquakes
/blob/master/app/src/main/java/ru/inno
[earthquakes/repositories/earfhquakes
/EarthquakesRepository.java: |L.F ks 10 |

GitHub

Gaket/Earthquakes
Demo application showing alert &
Earthquakes. Built using Clean
Architecture and MVP approa

32



HWYTO HE ngeasibHO

AatBEBRO - 200 WM 78% 8 14:45 O - Q@0 WL 79%1m 14:41

d PO .. =B %L 86% M 18:16

< G;’ (HDRe m S, - i Android Architecture

1.7K y4aCTHMKOB

Mou Homep B Mockee e

online

| . 3akperniéHHoe coobueHne

O, NPULLINO 1513 http://telegra.ph/Android-Architecture-12-24

w N MeToaMKaMM pa3obpaTbCs. - -
A YTO TYT TAaKoro? 313 I

a Hu4ero, Ha caMoM gene 131
A A 8:13 W/ Alexander Rodobolsky

Kak nyJwe pasbuBaTtb
DataSource'bl: N0 TUNY XpaHuUnuLLa
(db, preferences, api) unu B cBsizke
TUMN AaHHbIX + TUN XpaHunuwa? -

Ok. Pasd) 15.14

B1AMMO Npo6nemMbl C UHTEPHETOM {514 ./

Ho pa6oTaeT 04eHb 00 NO OLLYLEHUSM. ..
18:14 Alexander Rodobolsky
Kak nyywe paséuatb DataSource'bl: no Tuny xp...

PacnpocTpaHéHHOe peLLeHune: peno3nTopum
bbiBaeT 1514 no ¢puyam, Kaxkabl peno3nTopuit BHYTpU

3 cebs y)xe ynpaBnsieT UCTOYHUKaMM JaHHbIX
Hy>xHO 60nbLue coobuieHnn! 515 (db/prefs/api). I

EWeé n He oTnpaBnseTca... 1214

3a4eM? 1g:15 https://qithub.com/Gaket/Earthquakes
/blob/master/app/src/main/java/ru/inno
A nodemy 6bl U HET? 1515 /earthquakes/repositories/earthquakes
/EarthquakesRepository.java

18:15 W/ GitHub

Bcé paBHo Tenerpam pynut &

Gaket/Earthquakes
CornaceH g5 Demo application showing ale

Earthquakes. Built using Clean
Architecture and MVP approac

Conversation with Mon H@illep B Mocksé = Tia 88

(+) hype an SMS mess




TyT HOpMasibHO, TaM HEe O4Y€eHb...

Av+EBRO - QO Wid78%m 1445 AvL+EBRO - 2Q 0O WX 78%m 14:47

T Android Architecture
9y 1.7K y4aCTHUKOB

& louck X

I . 3akpennéHHoe coobueHune YATbI
http://telegra.ph/Android-Architecture-12-24

" 24 bespans ' >

Y Ao

e Stas CeeTta Tumyp Baap Cepéra Denis Nek
Alexander Rodobolsky Zemlyakov Ky3bMuHa €TAUHOB
Kak nyJwe paséuBaTtb HEJABHEE
DataSource'bl: No TUNYy XxpaHunuuia n
(db, preferences, api) nnu B cBsiske CnaBa Vyng
TUMN AaHHbIX + TUN XpaHUNUWa? ;- | l Gin(e) 81488

Alexander Rodobolsky

Kak nydwe pas6usatb DataSource'bl: no Tvny Xxp... {.ﬁ <2 Android Architecture
PacnpocTpaHEHHOE peLleHune: perno3nTopum °
no ¢puyam, Kaxkablt peno3uTopuii BHyTpU > npuBeT a V¥

cebs y)Ke ynpaBnseT UCTOYHUKAMU AaHHbIX

(db/prefs/api). 10:25 ‘| 2 3 4 5 6 7 8

https:/github.com/Gaket/Earthquakes

/blob/master/app/src/main/java/ru/inno -

/earthquakes/repositories/earfhquakes n L y K € H I W X
/EarthquakesRepository._iavaq . T_{” ‘

Situk ® bl B anpon 3
Gaket/Earthquakes

Demo application showing alert %o &
Earthquakes. Built using Clean
Architecture and MVP approa

44 4 4y CMMWUTDb

7123 °f &  Pyccku

1



«86% [lonb3oBaTtenen yoansaoT meaJieHHble
NPUIO>KEHUS cpa3y NocJsie YCTaHOBKW».

—Nimbledroid

http://blog.nimbledroid.com/2015/09/03/why-you-should-care-about-app-performance.html|



“What gets measured gets managed”

— Peter Drucker, Writer, Management Consultant



CNO>XXHOCTU pa3MeTKn

Hierarchy Viewer
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A — O %% Tree Overview &3

[ |
Property Value
Accessibility
Drawing
Layout
Padding

Events
Measurement 0 o s o .
\‘ ° 2

Q Windows | "2 View Properties 53 2% Tree View §
Focus
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Theme
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3anyck Hierarchy Viewer

RN RO E ":’

1. Tools -> Android -> Erable-ADB | SaveasPNG
i ¥ .| Capture Layers
“:: Load View Hierarchy  %8H
2. Tools -> Android -> Android Device # Display View %D
Monitor (&) Invalidate Layout
‘L¥ Request Layout 8L
3. 3anyck NnpoguInpoBKu "2 Dump DisplayList

" Profile Node

33



3anyck Hierarchy Viewer

LR NOE 5

1. Tools -> Android -> Enable-ADB | SaveasPNG
. . ! Capture Layers
iAtegration
“:: Load View Hierarchy  %8H
2. Tools -> Android -> Android Device ¥ Display View #D
Monitor () Invalidate Layout

‘L Request Layout 8L
*:: Dump DisplayList
“ Profile Node

3. 3anyck npodunmpoBKn

33
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LiBETHbIE KPY>XOUYKU

e Measure
e | ayout

e Draw

ConstraintLayout
@f4ebd78

id/controllerMessagelnputButtonLayout

o N
o 1
L A
' .

40



LiBETHbIE KPY>XOUYKU

o 3eneHbin - bbicTpee 50%
o Xéntbin - MmeaneHHee 50%

 KpacHbIu - caMbli MeOTIEHHbIN

ConstraintLayout
@f4ebd78

id/controllerMessagelnputButtonLayout

7 ™
'«- \
" . . "

4



Bce otTHOCUTEesNIbHO

1 view
Measure: 0,023 ms
Layout: 0,001 ms

Draw: 0,426 ms

0.5 mcC

FrameLayout "
@b663021

1 view
Measure: 0,023 ms
Layout: 0,001 ms
Draw: 0,426 ms

000

| 'NavigationMenuuemView | AppCompatChecked TextView
@9bae07 @1b96b34

id/design_menu_item_text

000

ViewStub
@8d4adbd

id/design_menu_item_action_area_stub

000 1



Bce otTHOCUTEesNIbHO

138 views

Measure: 4,461 ms

138 views
Measure: 4,461 ms

Layout: 1,026 ms

Layout: 1,026 ms 20 MC

Draw: 14,723 ms




300 cnapTaHLeB

327 Views
Measure: 21,420 ms

Layout: 17,690 ms | 20 mc

327 views

DraW: 3,863 ms Measure: 21,420 ms

Layout: 17,690 ms
Draw: 3,863 ms




Pa3 aKpaH4uK, OBa 3KpPaH4YMK...

.~ -

L L | S— a—
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-
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|
]
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!
|
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1
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Pa3 aKpaH4YuK, OBa 3KpPaH4YMK...

498 views

Measure: 4,101 ms

498 views
Measure: 4,101 ms

Layout: 106,855 ms |120 mc R

Draw: 9.173 ms R

’ @8cd1956

id/plainControllerTouchinterceptor

}-!
3}
-




To push or not to push?

31 views

3 1 Vl eWS Measure: 0,427 ms

Layout: 4,818 ms

Draw: 0,923 ms

Measure: 0,427 ms

L ayout: 4,818 ms 6 MC T

@5b2025e

id/plainControllerTouchinterceptor

Draw: 0,923 ms




To push or not to push?

void setCurrentChatView(..) {
.. // [IOOrOTOBKa TpPaH3aKUUK
router.pushController(transaction);

}

AHanornyHo fragmentTransaction.add()

31 views
Measure: 0,427 ms
Layout: 4,818 ms
Draw: 0,923 ms

GestureFrameLayout
@5b2025e

id/plainControllerTouchinterceptor




ViewStub

<ViewStub
android:id=«@+id/groupAvatarImagel”
android:inflatedId="@+id/groupAvatarImagel”

android:layout=«@layout/complex layout”
// width, height/>

setVisibility(int)
inflate()
49



ViewStub vs Dynamic

50



ViewStub vs Dynamic

 Bca pasmeTka B 0gHOM MecCTe

50



ViewStub vs Dynamic

 Bca pasmeTka B 0gHOM MecCTe

* [lpoLye yCTaHOBUTb NO3NLINIO B pa3MeTKe

50



ViewStub vs Dynamic

 Bca pasmeTka B 0OHOM MeCTe
* [lpoLye yCTaHOBUTb NO3NLINIO B pa3MeTKe

* BUOHO B NpeanpocMoTpe

50



ViewStub vs Dynamic

Bca pa3dmeTka B OO0HOM MeCTe
[lpoLle ycTaHOBUTL NO3MLNIO B pa3MeTKe
BunoHO B npennpocMoTpe

Pa3smep - O

50



ViewStub vs Dynamic

Bca pasmeTka B OOHOM MECTE

[lpoLle ycTaHOBUTL NO3NLUMIO B pa3MeTKe
BunoHO B npennpocMoTpe

Pa3smep - O

[TycTblie onDraw/onLayout/onMeasure

50



JInLLHMe KOHTEenHepb.LI




JInLLHMe KOHTEenHepb.LI

118 views
Measure: 72,332 ms
Layout: 0,854 ms

Draw: 27,291 ms




Lint check

e Android >
Lint >
Performance

" ViewsSimple (2,700 itemn:

Android . itemis

Android > Lint > Correctness 100 item:

Android > Lint > Correctness > Messages = (fcimi:

Android > Lint > Internationalization |/ ifern:

Android > Lint > Internationalization > Bidirectional Text - fems

Android > Lint > Performance (| 04- items

2 Framelayout can be replaced with <merge> tag (1 item

Caapp (1 item

' This '<Framelayout>' can be replaced with a '<merge>" tag
Inefficient layout weight (1 item

= Missing baselineAligned attribute (2 items

P P up

= Unused resources (1 620 items

nP

Useless parent layout (2 items

Android > Lint > Security (| item

Android > Lint > Usability ' ifem:s

Android > Lint > Usability > Icons (= items
Android > Lint > Usability > Typography 5 items
Class structure = item:

nnp.q—q‘:nn 'AA- -nl“n S ur

53



OnTtumnsauma?

118 views 118 views
Measure: 22,386 ms Measure: 72,332 ms
Layout: 0,308 ms Layout: 0,854 ms
Draw: 14,480 ms Draw: 27,291 ms

ChangeHandlerFrameLayout ChangeHandlerFrameLayout
@52bcf79 ©@52bcf79

id/controllerContainer id/controllerContainer




TecTnpyuTte Ha cnabbix ycTpoucTBax

¢ OMYSIATOP
Macbook Pro 2017

e 280 views

e ~11ms

280 views
Measure: 3,958 ms
Layout: 3,343 ms
Draw: 3,468 ms

PhoneWindow$DecorView

@7a7221c

0O



TecTnpyuTte Ha cnabbix ycTpoucTBax

OMYJIATOP
Macbook Pro 2017

e 280 views

~11 ms

280 views
Measure: 3,958 ms
Layout: 3,343 ms
Draw: 3,468 ms

PhoneWindow$ DecorView
@7a7221c

Samsung
Galaxy J2

167 views

~ 96 ms

YA S
Measure: 49,382 ms
Layout: 13,764 ms
Draw: 32,738 ms

" PhoneWindow$DecorView
@70d405b

0O



IloBepsin, HO NpPoBepPAn

@Override

protected void onDraw(Canvas canvas) {
super.onDraw(canvas);
SystemClock.sleep(1000);

h
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IloBepsin, HO NpPoBepPAn

@Override
protected void onDraw(Canvas canvas) {
super.onDraw(canvas);

SystemClock.sleep(1000);

h

7 VIiews
Measure: 0,309 ms

Layout: 0,066 ms
Draw: 0,815 ms




Takoe pa3Hoe Bpems

of



Takoe pa3Hoe Bpems

e Wall clock time

or



Takoe pa3Hoe Bpems

e Wall clock time

e [hread time




Hierarchy Viewer - thread time

@Override

protected void onDraw(Canvas canvas) {
super.onDraw(canvas);
fib(39);

}

public static int fib(int n) {
if (n==0 || n==1) A
return 1;
} else {

7 views return fib(n - 1) + fib(n - 2);
Measure: 0,056 ms }

Layout: 438,744 ms }
Draw: 436,637 ms

53



Display lists

Root (ConversationListitemView 0x85463300)
(Translate (left, top) 0, 869)
(ClipRect 0, 0, 1080, 212)
RenderNodeOp [1080.00 x 212.00] (ColorDrawable 0x86660880)
RectOp [1080.00 x 212.00]
/RenderNode(ColorDrawable 0x86660880)
RenderNodeOp [1080.00 x 212.00] (FrameLayout 0x85464480)
(ClipRect 0, 0, 1080, 212)
RenderNodeOp [1080.00 x 212.00] (ColorDrawable 0x86660c00, empty)
/RenderNode(ColorDrawable 0x86660c00)
RenderNodeOp [1080.00 x 212.00] (LinearLayout 0x85464800)
(ClipRect 0, 0, 1080, 212)
RenderNodeOp [1080.00 x 212.00] (RippleDrawable 0x86660f80, empty)
/RenderNode(RippleDrawable 0x86660f80)

59



Display lists

Root (ConversationListltemView 0x85463300) A8 -2 O P ¥
(Translate (left, top) 0, 869) | Save as PNG '
(ClipRect 0, 0, 1080, 212) | Capture Layers
RenderNodeOp [1080.00 x 212.00] (ColorDrawable 0x8666C )

RectOp [1080.00 x 212.00] “:: Load View Hierarchy  dH
/RenderNode(ColorDrawable 0x86660880) # Display View D

RenderNodeOp [1080.00 x 212.00] (FrameLayout 0x854644
(ClipRect 0, 0, 1080, 212)
RenderNodeOp [1080.00 x 212.00] (ColorDrawable Oxot
/RenderNode(ColorDrawable 0x86660c00)
RenderNodeOp [1080.00 x 212.00] (LinearLayout 0x85464

(ClipRect 0, 0, 1080, 212)
RenderNodeOp [1080.00 x 212.00] (RippleDrawable 0x86660f80, empty)
/RenderNode(RippleDrawable 0x86660f80)

&) Invalidate Layout

£¥ Request Layout 3L
*:: Dump DisplayList

“ Profile Node

59



Hierarchy Viewer. 3aknio4yeHue

o0



Hierarchy Viewer. 3akno4yeHue

* 10 namepeHnn — 10 yHUKanbHbIX PE3YNLTATOB

o0



Hierarchy Viewer. 3akno4yeHue

* 10 namepeHnn — 10 yHUKanbHbIX PE3YNLTATOB

o KpacHbIn != nnoxo

o0



Hierarchy Viewer. 3akno4yeHue

* 10 namepeHnn — 10 yHUKanbHbIX PE3YNLTATOB
o KpacHbIn != nnoxo

° OI'ITVIMI/I3aLI,VIVI HY>KHO NnoAgreep>Xaarb HYACJ1aMI

o0



Hierarchy Viewer. 3akno4yeHue

* 10 namepeHnn — 10 yHUKanbHbIX PE3YNLTATOB
o KpacHbIn != nnoxo
e ONTMM3aunm Hy>KHO NoATBeEPXXAaThb Yncnamm

* MeTpnKn CHUMAKOTCSA TONMbKO BPYYHYIO...

o0



HeMHOro o rprycTHOM

Hierarchy Viewer Is no longer being developed

o



View Tree

7 PhoneWindow$DecorView
v |Jll LinearLayout

G TONO

O FramelLayout

v [l action_bar_root (FitWindowsLinearLayout)

: taction_mode_bar_stub (ViewStub)

%, action_mode_bar_stub (ViewStubCompat)
v O content (ContentFramelLayout)
7/ drawerLayout (DrawerLayout)

TN By ] v

= mainRootView (CoordinatorLayout)

O controllerContainer (ChangeHandlerFramelLayout)

™ CoordinatorLayout

7 ConstraintLayout
v O mainBackgroundLayout (ChangeHandlerFramelLayout)
O plainControllerContainer (GestureFramelLayout)

m— . | A1t

Ab plainControllerLoadingView (AppCompatTextView) - "loading..."
7. plainControllerDivider (View)
O FramelLayout
7/ ConstraintLayout
\ 4 plainChatControllerRecycler (RecyclerView)
7, messageViewContainer (ConstraintLayout)
7 messageViewBubbleContainer (ConstraintLayout)
7/ contactAvatar (ContactAvatarView)
v O contactAvatarContainer (FramelLayout)
M contactAvatarCircle (AppCompatimageView)
M contactAvatarRing (AppCompatimageView)
Ab contactAvatarLetter (AppCompatTextView) - "C"
M contactAvatarimage (AppCompatimageView)
M contactAvatarimageBorder (AppCompatimageView)
7, messageViewBackground (MessageBackgroundView)
Ab messageViewTxt (AppCompatTextView) - "Nougat is sweet!"
Ab messageViewTimeText (AppCompatTextView) - "12:00 AM"
Ab itemChatDateText (AppCompatTextView) - "09-Feb-2018"
7, messageViewContainer (ConstraintLayout)
7/ messageViewBubbleContainer (ConstraintLayout)
7/ contactAvatar (ContactAvatarView)
v O contactAvatarContainer (FramelLayout)
M contactAvatarCircle (AppCompatimageView)
M contactAvatarRing (AppCompatimageView)
Ab contactAvatarlLetter (AppCompatTextView) - "C"
M contactAvatarimage (AppCompatimageView)
M contactAvatarimageBorder (AppCompatimageView)
7, messageViewBackground (MessageBackgroundView)
Ab messageViewTxt (AppCompatTextView) - "What's happening here?"
Ab messageViewTimeText (AppCompatTextView) - ""
Ab itemChatDateText (AppCompatTextView) - "18-Jan-2018"
7, messageViewContainer (ConstraintLayout)

- Y mAnne e~ \limavaiDi AN aAantainar (INAanatrvaint]l Aviaci+)
= N+ NMaoccaraoc 29 O: VVarcinn Cantral B Toarminal

Layout Inspector

6505551212||  Chelny ndian | [+91364716¢

Contact 5/

What's happening here?

4

What's happening here?

4

Nougat is sweet!

4

Properties Table Q #- -l

» accessibility
» drawing

» events

» focus

» layout

¥ measurement
getMeasuredHeightA11136
getMeasuredWidthAn720
mMeasuredHeight 1136

mMeasuredWidth 720

mMinHeight 0
mMinWidth 0
v methods

getFilterTouchesWhe false
getFitsSystemWindov false
getScrollBarStyle() INSIDE_OV

getTag() null
getTransitionName() null
getVisibility() VISIBLE
isActivated() false
isClickable() false
isEnabled() true

isFocusablelnTouchM true
isHapticFeedbackEna true

isHovered() false
isinTouchMode() true

isPressed() false
isSelected() false

isSoundEffectsEnable true

v padding
mPaddingBottom 0
mPaddingLeft 16
mPaddingRight 16
mPaddingTop 200

mUserPaddingBotton O
mUserPaddingeEnd 16
mUserPaddinglLeft 16
mUserPaddingRight 16
mUserPaddingStart 16
v properties

=1 Cradle Coancenla



CNO>XXHOCTU pa3MeTKn

Overdraw



[Tpodbomnnupyem otpucosky GPU

0O W4 66%m 14:48 U@ - OX0O ¥4 47%m 20:09

Developer options @

On &

Force use of GPU for 2d drawing

Show GPU view updates

Flash views inside windows when drawn ;
with the GPU

Show hardware layers updates

Flash hardware layers green when they B
update

Debug GPU overdraw
Off

Debug non-rectangular clip operations
Off

Force 4x MSAA
Enable 4x MSAA in OpenGL ES 2.0 apps

Disable HW overlays
Always use GPU for screen compositing

Simulate color space

[ SR Y B |

4 O im




Cnoun. Photoshop? He TonbkKo

U o Eow@lPF - 9320 €4 47%m 20:09

JO20) JOROX .

Bigi Sveta Dijl Digidustay +320335320 ! PerformanceDemo
001 ’

4X+ Overdraw

1X Overdraw

Dance

LetiSitryisSmstatifirst

https://www.youtube.com/watch?v=T52v50r-JfE

05



OTpucoBKa BUOKETOB

 onMeasure() - >xenaembln pasmep
* onLayout() - dakTn4eckmnmn pasmep, NoNoXXeHne

 onDraw() - oTpucoBka B Display Lists

o6



Hy n 4yto?

Relative Layout

* [lepepuncoBbliBKa MHOIo pas

|

2x Layout passes

List View |4x Layout passes

8x Layout passes

16x Layout passes

g Grid Layout
e« KackaaHbl BbI3OB
requestLayout()
View 4 View 5
View 6

https://medium.com/google-developers/simplify-complex-view-hierarchies-5d3586 18b06f

o



Hierarchy View — Photoshop

03



Hierarchy View — Photoshop

 [lpocTas Busyannsauus

03



Hierarchy View — Photoshop

* [lpocTaa Budyannsaumus

e Jlerko HanNT™V NULWHWMe cCnowv

03



Hierarchy View — Photoshop

S 2 OB T
| Save as PNG |
| Capture Layers

“:: Load View Hierarchy  $8H

* [lpocTaa Budyannsaumus . .
& Display View 36D

e Jlerko HanNT™V NULWHWMe cCnowv

(N Invalidate Layout

£¥ Request Layout 8L
*:: Dump DisplayList

“ Profile Node

03



Cnovi BUoOKeTosB

DigiRewards  DigiJust4U Sveta Diji  +320335320
KL 001

Layers

Normal vy Opacity: 100% V¥
=== |g/contactAvatarimage

id/contactAvatarLetter
id/contactAvatarRing
id/contactAvatarCircle
id/plainChatControllerRecvcler
id/plainControllerDivider
id/plainControllerLoadingView
id/plainControllerContainer

CoordinatorLavout

.

DecorView

OOom({l v




Cnovi BUoOKeTosB

Layers

AT - 100 o 'y id/plainControllerLoadingView

wmm==_|d/contactAvatarimage

id/contactAvatarLetter

N — id/plainControllerContainer

id/contactAvatarCircle

id/plainChatControllerRecvcler

CoordinatorLavout

id/plainCantrollerDivider

r

3 id/plainControllerLoadingViggy

o (ENET) DecorView

id/plainControllerContainer
i

CoordinatorLavout

DecorView

O OSF | ¥




Cnovi BuoKertos

<LinearLayout
android:background=«@color/white">

<FramelLayout
android:background=«@color/white">

<android.support.v7.widget.RecyclerView
android:background=«@color/white">

70



Y o ol [P

:
:

I1o n nocne

QX O V4 47%m 20:09
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o e [P

Ilo n nocne

QX O V4 47%m 20:09

JiJust4l #320335320
001

ARG U B - O % 4 100%0 20:18

JOROR ROROR

J0 DigiRewards Digidust4l  Sveta Diji #3203353820 28882

KL 001
Horizontal mms

a Let's try sms at first

reply N r(_ﬂ

/1



ABaTapku. Benocunen

e Overdraw - KpacHbI

(2



ABaTapku. Benocunen

e Overdraw - KpacHbI 9

giJust4U

(2

Sveta Diji +32038532C
KL 001

(2



ABaTapku. Benocunen

e Overdraw - KpacHbIN D @ @

® Peanmsaull/lﬂ 4 CJ104 gidust4U Sveta DI]I +32088532(
001

(2



ABaTapku. Benocunen

e Overdraw - KpacHbIU @ @ @

® Peanmsaull/lﬂ 4 CJ104 gidust4U Sveta Dlji +32088532(

001
e 4 2 MC Ha OTPUCOBKY m

(2



ABaTapku. [ oToBoe peLlueHune

2 views
Measure: 0,230 ms
Layout: 0,166 ms
Draw: 50,313 ms

@cc2a223 @562bf52
id/groupAvatarimage 1 id/avatar

73



ABaTapku. [ oToBoe peLlueHune

 bnbnmnorteka ot Tango Agency

2 views
Measure: 0,230 ms
Layout: 0,166 ms
Draw: 50,313 ms

@cc2a223 @562bf52
id/groupAvatarimage 1 id/avatar

73



ABaTapku. [ oToBoe peLlueHune

 bnbnmnorteka ot Tango Agency

 CTaTbs O pelweHnn”

2 views
Measure: 0,230 ms
Layout: 0,166 ms
Draw: 50,313 ms

ContactAvatarView IR AvatarView
@cc2a223 @562bf52

id/groupAvatarimage 1 id/avatar

*https://medium.com/tangoagency/avatar-view-for-android-apps-c00097e85ab8

73



ABaTapku. [ oToBoe peLlueHune

 bnbnmnorteka ot Tango Agency

 CTaTbs O pelweHnn”

2 views
Measure: 0,230 ms
Layout: 0,166 ms

* Overdraw - CUHUK oo 50313 e

ontactAvatarView AvatarView
@cc2a223 @562bf52

id/groupAvatarimage 1 id/avatar

*https://medium.com/tangoagency/avatar-view-for-android-apps-c00097e85ab8

73



ABaTapku. [ oToBoe peLlueHune

 bnbnmnorteka ot Tango Agency

 CTaTbs O pelweHnn”

2 views
Measure: 0,230 ms
Layout: 0,166 ms

* Overdraw - CUHUK oo 50313 e

id/groupAvatarimage 1 id/avatar

*https://medium.com/tangoagency/avatar-view-for-android-apps-c00097e85ab8

73



[lpuBeT, Kan!

74



[lpnBeT, Kan!

* /lHorga rotoBoe pelleHne ny4ylle
e Ho Benocunenbl ObiBaOT HEMJTOXUMW

* [ naBHOE - N3MEPATD!

74



Scalpel

Scalpel

Sc:mppl =
~ OIJI“D.P

One Fish Two Fis

h
Red Fish

Bl‘"-' Fish

Lorem ipsum

11l
- !

Dolor sit




Scalpel

Scalpel

* He Hy>kHO PoTOLLOMNA



https://github.com/gaket/scalpel

Scalpel

Scalpel

* He Hy>kHO PoTOLLOMNA

* TpebyeT nobaBneHns cneunanbHyto
ViewGroup



https://github.com/gaket/scalpel

Scalpel

Scalpel

* He Hy>kHO PoTOLLOMNA

* TpebyeT nobaBneHnsa crneunanbHyo
ViewGroup

* PelleHne:
https.//github.com/gaket/scalpel



https://github.com/gaket/scalpel

Overdraw
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Overdraw

e Jlerko npoBepuTh

/0



Overdraw

e Jlerko npoBepuTh

e Jlerko ncnpaBsuTb

/0



Overdraw

e Jlerko npoBepuTh
e Jlerko ncnpaBsuTb

e He cTouUT BNagaTb B KPANHOCTN

/0



OTcTynatb HeKyOa

[lozaon MockBa



Android vitals
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Android vitals

Distribution of Ul render time

8K
6K
[%]
:
S 4K
w
2K
0

Missed Vsyncs (2)

21.04%

Only daily sessions impacted

10 16 22 28 36-38 48 - 53 73-77 97-101 121-125  250-300 550 - 600
Render time (ms)

Slow bitmap uploads (2)

6.33%

High input latency (2)

0.52%

Slow Ul thread (2)

39.80%

Slow draw commands (2)

60.28%

Rows per page: 5 v Page1 < >
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Android vitals

Distribution of Ul render time Only daily sessions impacted
Slow Ul rendering o
6K
0.19% 0.13% 1.56% S
Last 30 days Previous 30 days Bad behavior threshold - »
’ 10 16 22 28 36-38 48 - 53 73-77 97-101 121-125  250-300 550 - 600

Render time (ms)

Missed Vsyncs (2) High input latency (2) Slow Ul thread (2) Slow draw commands (2) Slow bitmap uploads (2)

21.04% 0.52% 39.80% 60.28% 6.33%

Rows per page: 5 v Page1 < >
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Android vitals

Distribution of Ul render time Only daily sessions impacted
Slow Ul rendering o
6K
0.19% 0.13% 1.56% S
Last 30 days Previous 30 days Bad behavior threshold - »
’ 10 16 22 28 36-38 48 - 53 73-77 97-101 121-125  250-300 550 - 600

Render time (ms)

Missed Vsyncs (2) High input latency (2) Slow Ul thread (2) Slow draw commands (2) Slow bitmap uploads (2)

21.04% 0.52% 39.80% 60.28% 6.33%

/N App version

2018012303 (2 Rows per page: 5 v Page1 < >
Distribution of Ul render time Only daily sessions impacted
4K
3K
(%]
QE) 2K
©
Iy
1K
0 PR —— -
10 16 22 28 36-38 48 - 53 73-77 97-101 121-125  250-300  550-600
Render time (ms)
Missed Vsyncs (2) High input latency (2) Slow Ul thread (2) Slow draw commands (2) Slow bitmap uploads (2)

20.68% 0.42% 35.35% 67.12% 2.15% -q

Rows per page: 5 v Page1 < >




Android vitals

Slow Ul rendering

0.19%
Last 30 days

0.13%

Previous 30 days

1.56%

Bad behavior threshold

Slow rendering over time

— |Impeete Bsebbiirevioitbthcesificlehce interval
2.00%

/N App version

Show confidence interval D

1.50%
1.00%

0.50%

/TN

Feb 15,2018 Feb 22,2018

Mar 1,2018

Mar 8, 2018

Distribution of Ul render time Only daily sessions impacted

8K
6K
[%]
:
S 4K
w
2K
0

10 16 22 28 36-38 48 - 53 73-77 97-101 121-125  250-300 550 - 600
Render time (ms)

Missed Vsyncs (2)

21.04%

High input latency (2)

0.52%

Slow Ul thread (2)

39.80%

Slow draw commands (2)

60.28%

Slow bitmap uploads (2)

6.33%

9 Rows per page: 5 v Page1 < >

of Ul render time Only daily sessions impacted

10 16 22 28 36 -38 48 - 53 73-77 97-101 121-125 250-300 550-600
Render time (ms)

ncs (@ High input latency (2)

3% 0.42%

Slow Ul thread (2)

35.35%

Slow draw commands (2)

67.12%

Slow bitmap uploads (2)

2.15%
/8

Rows per page: 5 v Page1 < >




Frozen Frames

Frozen frames over time Show confidence interval []

—— |mpacted sessions with confidence interval == Bad behavior threshold

12.00%

/)

10.50%

9.00%

7.50%

Mar 8, 2018 Mar 15, 2018 Mar 22,2018 Mar 29, 2018




Render time

I ted Number 90th 99th s
mpacte ottom
App version of ercentile ercentile
™ App sessions @ . @ g @ g @ quartile @
sessions (ms) (ms)
2018012303 (2.1.0.17) 0.08% ~5K 48 - 53 121-125 2.85% A
Distribution of Ul render time Only daily sessions impacted
4K
3K
%]
S
2K
©
Ty
1K
0 — — -
10 16 22 28 36 -38 48 - 53 73-77 97-101 1271 -125 250 - 300 550 - 600
Render time (ms)
Missed Vsyncs (2) High input latency (2) Slow Ul thread (2) Slow draw commands (?) Slow bitmap uploads (?)

20.68% 0.42% 35.39% 67.12% 2.15%

Rows per page: 5 v Page1 < >




Render time anomaly

Distribution of Ul render time Only daily sessions impacted
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3a Kagpom

e Syslrace

* TraceView (CPU Monitor)



«At Instagram we’ve spent the last year reimagining
and redesigning our Android app to work better for
our users».

— Instagram Engineering blog

https://engineering.instagram.com/building-a-better-instagram-app-for-android-cO8f973662b



CTOMUT JIN OBUYMHKA BblOESIKW

e ONTMMM3aunn - He Bcerna

* Pyka Ha nynbce - obs3aTtenbHO!



Startup in California,
We are making ringtones fun again :)

* Remote positions
* Senior Android Developer
* Senior Back-End Developer (Nodeds, React)

Details:

Telegram: @gaket, @travelernote
https://www.linkedin.com/in/gaket/
artur@vyng.me



https://www.linkedin.com/in/gaket/
mailto:artur@vyng.me




[TpodbhannnHr B npnmepax

ApTtyp bapgpeTtouHos, Vyng
Telegram: @gaketo, @travelernote

Facebook: https://www.facebook.com/gakett

LinkedIn: https://www.linkedin.com/in/gaket
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