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Cl opnAa nepdopmaHc-xapakTepucTukK. 3aBTpa

FALCON HEAVY TEST FLIGHT

https://twitter.com/SpaceX/status/960980119312453632/photo/1

+ 00:08:03
STAGE 2

ITELEMETRY

>

Mbl XO0TM 0obnTbCA
aBTOMaTUN4YEeCKOU
MHOropa3oBou

N MNOCTOAHHON PabOThHI
MO YNYyYLIEHUIO
nepdopMaHcC-
XapaKTepucTuK



CpaBHeHue
PYHKUNOHaNbHbIX 6aroB

N perpeccnm nepgpopmaHc-
XapaKTePUCTUK



1.1 DOyHKUMOHaNbHbIE barn
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1.2 TecTnpoBaHme PyHKLMOHaNbHbIX baroB

A
Ka4ydeCTBO
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MN1OXO 3000 - .....................................................
: >

0O PukKca  nocne oukca  TeCcTOBble
NPOroHbI



1.3 Perpeccunmn neppopmaHc-XapakKTePUCTUK

A

Ka4deCTBO
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1.4 TecTnpoBaHue perpeccunu

R
KayecTBOo
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ECn Bbl HE MOYXeTe 3TO
M3MEPUTb Bbl HE CMOXXETE
9TO YNIYYULINTDb



2.1 VIamepeHne nep@opMaHC XxapakTepucTuk

YTO Mbl XOTUM U3MEPATL?

> CKOpOCTb cTapTa > [loTpebnenHne RAM

NPUNOXKEHUA
P > [loTpebneHne Tpapdprka

> CKOpPOCTb OCHOBHbIX 5
> [loTpebneHne baTapenku
cueHapueB paboThl
> KonnydecTtBo Npoby>XaeHuu
> [1naBHOCTb cKposina
NPUNOXeHNA

> [1naBHOCTb aHMMaUUN
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2.2 V13amepeHne nep@opMaHC XxapakTepucTuk

[Tpobnembl N3AMepeHunAa:

> ['eTeporeHHaAa mHoroAgepHocTb (big.LITTLE apxutekTypa)
> [POTTAMHI YaCcTOTbl AQEP
> VIaMeHeHne xapakTepucTmk padoTbl NPpU NOBLILLEHNN TEeMNepaTypbl

> PasnnyHbie ycnosmAa cO0pKM NPUNOXKEHUN
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2.3 BHMMaHue, BOnpoc

OpgHaXabl, Mbl CTONKHYINCH 1. Ha aTOM areHTe ncnosb3oBasicA
C nepuognd4ecKMmMm aHoManmAamMn gcc onA cOOpKM HAaTUBHOIO Koaa,
BpemMmeHu cTtapTa Android Ha ocTanbHbIX clang

bpay3sepa.

AHan3 NPUBES Hac K TOMY YTO 2. lpobnema ocTanach

BCE aHOMaJibHble pe3yibTaThbl HepasrajaHHon N ucHeana
nokasbiBatOT COOPKU C OOHOro Npn NepeHasinBke areHta

N TOrO XXe areHrTa.
3. Ha aTOM areHte ncnosib3oBarsncs

JDK 1.7, Ha ocTanbHbIX y>Xe

f?
B yem mo)keT ObITb Nnpobniema’ o6HOBUM 00 1.8
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2.4 OHepronoTpedbneHne

> Yem 3amepATb?

> Kak 3aMepuTb C 0OCTaTOYHOMU
TOYHOCTbIO 1 YaCTOTOU CbeEMaA
METPUK?

> Kak BblOenunTb BIMAHNE
KOHKPETHOro NpunoXeHmna?

> Kak KoOMneHcunpoBaTb
3aBNCMOCTb MOLLHOCTW
OT TemMnepaTypbI?

https://store.artlebedev.ru/postcards/grandpa-pihto/ llen [luxTo.




2.5 Pasbpoc 3amepoB aHepronoTpedbneHnA
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2.6 KocBEeHHOE n3mepeHmne aHepronoTpedbneHn

HepHaAa Kowka
B YEPHOU KOMHATE

‘|
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2.7 KOCBEHHOE N3mepeHne aHepronoTpebneHnA

>

/proc/[pid]/stat cooep>XMUT NONE3HYIO MHpOoPMaLMIO
No 3arpy3ke npoteccopa

OKCNEPUMEHTbI NOKa3bIBalOT YCTONYMBYIO KOPPENALMIO
CPU-TnkoB 1 notpebnaemomn batapemnkon

MMmeloT orpaHnyeHme no Yyactote 0OHOBIEHMA NHoOPMaLNK

Mo>kem nponycTuTb perpeccun Bbi3BaHHble paboTon GPS,
paguomMmonyna v T..4.
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2.8 Crnocobbl namepeHna aHepronoTpebreHnd

MacwTabupyemocTb

M TOYHOCTb

(1ocob OHHOC 3anycka TecTOB

CPU Tnkun Bbicokas
Fuel Gauge Bbicokan Huskasn

BHewWHMe MOHUTOPLI
(HHoekc.BonbTa)

_—y N

https://github.com/yandex-load/volta

O4yeHb BbiICOKanA




2.9 JXU3HEHHbIVN LMK MPUNO0XEHUA

YTo HY>KHO coenathb

4YTOObI YAYYLLNTL

He gonyctunu
N Mbl perpeccmmn?

Kak BbIrnaanT
HoOBaA BepcuA

A 4TO NpouncxoauT
C HAaCTOALMMU

nepdopmaHcC NO CpaBHEHUIO nosib3oBaTenAMn?
XapakKTepUCcTUKn? C npeablayLwen?
nccnenoBaHue paspaboTka TeCTUPOBaHMe production
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| lepp-TecTnpoBaHume
KakK 4yacTb

Continuous Integration



3.1 VIHppacTpyKTypa nepmp-TecTtmpoBaHmA

Pepma
VCTPOWUCTB

> MOOUNbHbIE
YCTPOUCTBA

> YCTPOUCTBA
N3MepeHna

> LWIKadbl

High Level ClI

>

3anyck
CpaBHEHUA

PErynApHbIN
NPOroH

MOUCK
aHoOManni

nepg-bmnceKT

Low Level CI

> Kannbposka
YCTPOUCTB

> MOHUTOPWUHI
> 3anyCcK TeCTOB

> ovyepegn
cbopok
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3.2 ®epma MOOUNbHbIX YCTPOUCTB

>

>

CepBepHble CTONKU
1o nAaTn 1U blade server B cTouke
PCI-E USB KoHTpoOnnepobl

[10 8 yCTpOUCTB C NpAMbIM NMOAKJ/TIOYEHNEM K CEPBEPY
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3.3 Pepma yCTPOUCTB: 3a Kynmcamu




3.4 YcTpoucTBa Unm x86 aMyNIATOpP.LI

> [lo Hawmm 3amepam ancnepcnA 3Ha4YeH 3aMePOB CKOPOCTU
Ha x86 Bbllle YeM Ha ycTpoucTBax oT 1.5 0o 3 pas

> CKOPpOCTb NporoHa Tecta Ha X86 amMynATope MOXET ObITb Kak
Bbille, TaK M HMXKE YEM Ha peasZibHOM YCTPOUCTBE

> KonmnyecTBO NporoHoB bygeT pacTtu oT 3 A0 4 pas

> CTtommocTb: TenedoH - 10-15 kP, dev-board - oT 6kP, XxocT - ?
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3.5 Pe>xum cpaBHeHMA cOOPOK

— CompareB Build 24704005 (31-ro map., 2018 21:57) %~  Backtoresultslist = Configuration

Filter by Benchmark v~  Metric v  Story v  Agentpool v  Label v = Changetype v  Reliability (p-value) v

Group by all benchmark/metric = benchmark/metric/story = benchmark/metric/pool = benchmark/page/pool = metric

All results

Selector name Agent pool Label p-value

browser zombie android-

long_page_interaction.long_page_interaction/energy_consumption_indented_load/https://www.yout... shamu single process 0.04042780
long_page_interaction.long_page_interaction/energy_consumption_indented_normalized_load/https... gi‘a’;’lﬁer zombie android- single process 0.01454817
long_page_interaction.long_page_interaction/energy_consumption_mwh_final/https://market.yande... ls’i::;ier zombie android- single process 0.04042780
long_page_interaction.long_page_interaction/energy_consumption_mwh_final/https://news.yandex.r... ks’i‘;;ier zombie android- single process 0.04042780
long_page_interaction.long_page_interaction/energy_consumption_mwh_final/https://ria.ru/radio_br... ks’ﬁgxier zombie android- single process 0.02476731
long_page_interaction.long_page_interaction/fuel_gauge_energy_consumption_mwh_load/https:/w... ls)igxier zombie android- single process 0.04042780
long_page_interaction.long_page_interaction/fuel_gauge_energy_consumption_mwh_scroll/https://r... gigxlsler zombie android- single process 0.04042780

long_page_interaction.long_page_interaction/energy_consumption_indented_load/https://www.youtube.com

Power consumption samples, indented by the story run. Samples are taken from “load" interactions.

Builds

New comparison

Median diff

-3.99%

-2.87%

-1.4%

-2.34%

-2.13%

-3.99%

-3.29%

mWh
tCom.pare test Mann-Whitney U-test
ype:
Direction: lower is better 4.5
p-value: 0.04042780 4.25 4
Mean values:
reference: 4.25 (£0.15, 3.55%) 4.25 s
single_process: 4.12 (%0.15, 3.65%) 4 B :
Difference: -2.98% A
4 :
Median values: I I o
reference: 4.27 3.75 0
single_process: 4.1 0 5 10 3.75 4 4.25 4.5 mWh 3.75
Difference: -3.99% . ; 0
single_process -»- reference single_process @ reference

Reference

Open HTML

Ref. mean

4.25 mWh

0.78 mWh

67.95 mWh

42.11 mWh

51.53 mWh

4.25 mWh

29.97 mWh

Direc
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3.6 CTaTnctmnyeckaa 3HA4YMMOCTb N3MEPEHNN

long_page_interaction.long_page_interaction/energy_consumption_indented_normalized_scroll/https://market.yandex.ru/

Power consumption samples, indented by the story run, normalized on the time of the samples. Samples are taken from "scroll” interactions.

mWh
Eom.pare = Mann-Whitney U-test
ype:
Direction: lower is better 1.1 1.1 =
p-value: 0.00000060 1 v 100 - '
o | f | :
. o ‘ | l ! l ' ”
Mean values: ' l ‘I-- ) “| " |.‘ | | I'g® ‘ " .|I!!l || Ll I / lv
. o . - "I l “ | ) “' "l | ' l 8 ‘ S Tl I . 1
reference: 1 (£0.05, 5%) ’ 'l ¢ 1 ' o) l ||. " TV (™ [
‘ Il 1 : ,.
single_process: 0.98 (+£0.05, 5.1%) l | I I ) | Bt 50
Difference: -1.46%
o 0.9 :
Median values: . B
reference: 1 0.8 0 [ I I
Difference: -1.4%
single_process -+ reference single_process @® reference 0 Reference

[Tony4yeHmnAa cTaTUCTUYECKU 3HAYUMbIX Pe3ynibTaToB gaXke B yCNoBUAX
Korga oueHnBaemMble N3MEeHEeHUA MEeHbLUEe OUCrnepcmn n3mepaemMomn
METPUKI

25


https://performance.browser.yandex-team.ru/compare/5b20234a5409a40112053712/5b210afd5409a401196b1be7

3.7 PerynAapHble NporoHbl Nepg-TeCcToB

PerynApHbIA NporoH nepd-TeCTOB C Bu3yannsaumen Ha gawbopaax

custo, chromium, chrome ~  master v  android_nexus_5x v  ya_start_with_url.cold.startup_pages w native_start_loading_browser

about:blank

Reset zoo m
http://www.rbc.ru/

1000 v http://yandex.ru

800 (15

600

Apr, 23 Apr, 30 May, 7 May, 14 May, 21 May, 28
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3.8 ABTOMaTU4eCKMN geTekT aHoOMainn

O6Hapy>keHne aHoManuni ¢ NoOMOLLbIO bucekTa a1 BbiABIEHUA
KOMMMUTOB, Bbi3BaBLUNX PErPECCUIO

Reset zoom
http://www.rbc.ru/

Commit a@cdeef2cbba3e50063814140df7cfdd4d5adbed
View all at this commit

Mman 17-ro, 2018, 23:56

Build 26001525 Agent zomb-browser-android-direct-009d7ba4807035c6

custo 827.00 (+9.90)
Delta: 14% (0.1466)

Issue: -

Detected at man 21-ro, 2018, 11:02

Advanced settings + | Bisect
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3.9 llep®-bncekT Kak oOCcHOBA
MallCcTadbmnpoBaHUA

Sicctor: Y. S1ac ks 71 cold i gea/Live SUaP GRbs brousecsummay PeKypCUBHbIN
NporoHa
nepd-obmncekTa

C BblABJIEHNEM
Habopa aHoOManun

Bisect chart

900

850

800

N\ O\ N\ N <\ D N\ O\ N ) ) ) N
O & &P @ & % e @ &P O° & S v
N & Q < 2 Q N, A\ 2 N Q
> S A0 5 % o2 Y D < & & & P
% ) & p Y D A\ Q. & & 'Y S o
9 2 S W ) & 2 D 1% £ % e Y

Bisect mean Bisect range Dashboard mean
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MOHUTOPUHI OAaHHbIX

rnocsie Bbinycka
MPUITOXKEHUA



4.1 ITHdppacTpykTypa cbopa oaHHbIX

KnmneHTtckune [lepBu4yHan [aHHble onA PpoHTEHL,
6nbNnoTeku obpaboTtka (YT) aHannaa (Clickhouse)
> Onarpamma
>  KJINEHTHI > MapReduce onAa > MOOroToB- PENN3OB
nnAa i0S npen-obpaboTkKu NIeHHble OaHHble
| > TMPUEMOYHbIE
n Android OaHHbIX 0n1Aa PPOHTEHOa
KapTbl
> o4yacoBoe > BbINOJIHEHUE
> Cpesbl
obHOBJIEHME 3anpocoB
No criekam
/1oros K OaHHbIM

> cpesbl No

aKCrneprMeHTam

30



4.2 VIHppacTpyKTypa

[Ipobniemsbl

> OO6BbEM OO0MNONHUTENbHbIX
NaHHbIX HA KITMEHTCKOM
VCTPOUCTBE

> OO0bEM Tpadmka mexay
KJIMEHTOM U CEPBEPOM

> OOBbEM XpaHUIMLLA HaA cepBepe

> Ob6bEM onepaunn gnA
06paboTKN AaHHbIX

> CKOpOCTb aHanIn3a OaHHbIX
MO KACTOMHbIM 3anpocam

. 'pobnembl

PelweHnA

>

>

>

>

[lnckpeTmnsaunA
Arperauma Ha KIIMEeHTe
CemMnninpoBaHue

[ lpeppacyeThl

31



4.3 ArperaumAa gaHHbIX

name: «HowkFastisMyApp»,
buckets: |
{min: 5, max: 10, count: 2},
{min: 10, max: 15, count: 5},
{min: 15, max: 20, count: 1}],
sum: 55

;

avg = sum / sum(bucket.count)

0-10

5-10

10-15

15-20

>20
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4.4 Arperauma oaHHbIX: bakeTbl

8
7
6
5
2
4
3
2
1
[5135; 5576)
I o Series 1: 0.0% (€
. . .--__

>

>

PaBHOMepHOe
pacnpeneneHue

OKCNMoOHeHUMarnibHoe
pacrnpeneneHne

DPUKCUpOBaHHbIV
Habop 3HaYEeHUI
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4.5 Arperauma gaHHbIX. [lpobnemsbl

[Ipobnembl

>

Bbli60op rpaHuvLbl nocnegHero
bakeTa

banaHc meXxay TOYHOCTbIO CheEMA
METPUK N 06bEMOM OaHHbIX/
BbIYUCTUTENIBHOWU CNOXXHOCTbIO
06paboTKM

PaboTa ¢ ructorpammamm
C (pnkKcmpoBaHHbIM HABOPOM
3Ha4YEeHUN

PelweHnA

>

>

3aknaabiBaTb BbICOKYIO
rpaHuuy nocnepgHero bakera

OKCNMoOHeHUMarbHble
N KACTOMHbIE rpaHuLbl
bakeToB
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4.6 [lpnemka Bepcun. YTo Mbl XOTUM

J%)1 1) Releases Acceptance v Stability v Components v  Extras v Help

$ Checking version 18.7.0.817 & against base 18.6.0.683 EXE (using logs till 2018-08-09)

[Energy Consumption] General Histograms Responsible: ”
" ABRO.CPU.BrowserProcessTotal.Background (+10.28%) [+10.28% from the best version 17.11.0.530] Owners: “ m .:

.” ABRO.CPU.BrowserProcessTotal.Foreground (-7.02%) [-7.02% from the best version 17.9.0.524] Owners: ‘_ m .:
[Energy Consumption] Other Histograms Responsible: ”
.” ABRO.CPU.BrowserProc.BackgroundTime.Startup (-4.31%) [-4.31% from the best version 18.1.0.507] Owners: A E
" ABRO.CPU.BrowserProc.BackgroundTime.UntilUiVisible (+8.76%) [+8.76% from the best version 18.6.0.683] Owners: A E
" ABRO.CPU.BrowserProc.MainTime.Startup (-1.51%) [-1.51% from the best version 18.6.0.683] Owners: A E
" ABRO.CPU.BrowserProc.MainTime.UntilUiVisible (+0.44%) [+0.44% from the best version 18.6.0.683] Owners: A B

rgress | neural | improve
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4.7 I'lpnemka sepcuin. ['lpobnemsil

[Tpobnembl PelleHunA
> EpOomMHaAa KymynAaTmBHaA MeTpuka > CpepgHee + meanaHa/aHanms
MOXXET ObITb C/INLLKOM NepceHTUNeEN

YyBCTBUTENIbHOU UNNA

y > BblpaBHMBaHMeE No rpadpukam
HeOoCTaTO4YHO YYBCTBUTENBHOW

packaTKu
> Bblbop nepunoga cpaBHEHUA

> Cross join ayantopun
B/INAET Ha pe3ynbTaThbl

> CTtabunusauma mMeTpuk Tpebyet
BPEMEHM
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4.8 AHaNM3 gaHHbIX: NEPCEHTUNU

ms

2500

2250

2000

1750

1500

1250

1000

750

500

250

24. Sep

26. Sep

28. Sep

Tuesday, Oct 2, 2018
Hits: S
Infinites: 0

e Average: 964.54

e 90 %: 2074

e 75 %: 1492
50 %: 655

30. Sep

2. Oct

4. Oct

Davs

6. Oct

8. Oct

10. Oct

12. Oct

14. Oct

—— g e e i1

16. Oct
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4.9 ['lpnemka akcnepmmeHTa B production

)
N

Version Spec Trial Copy Info
18.6.0.683 prod - all ¥  unified_media_pipeline=enabled_old (base unified_media_pipeline=disabled_old)

18

ver 18.6.0.683  Resetzoom
hits 96.2M
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to 2018-08-09
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4.10 ['lpocMOTp JaHHbIX NO cpe3am

cpu_cores

cpu_type

ram

gpu

screen

0S_major

cpu_cores=1
+6.03%
2498 /939107 (0.27% of required)

cpu_type=aarch64
-14.87%
140514 /939107 (14.96% of required)

ram=0.5
-4.55%
17645 /939107 (1.88% of required)

gpu=Adreno (TM) 405
-13.98%
38426 / 939107 (4.09% of required)

screen=3.9
-0.68%
49724 / 939107 (5.29% of required)

0S_major=4
+0.52%
264102 / 939107 (28.12% of required)

cpu_cores=2
-1.30%
38462 / 939107 (4.10% of required)

cpu_type=armv7|
-5.49%

ram=1
-3.78%
374305 /939107 (39.86% of required)

gpu=PowerVR SGX 544MP
+3.18%
19299 / 939107 (2.06% of required)

screen=4.6
-7.60%

0S_major=5
-7.68%
334522 /939107 (85.62% of required)

cpu_cores=4
-7.64%

cpu_type=armv8|
-7.72%

ram=2
-10.30%
716752 / 939107 (76.32% of required)

gpu=Mali-450 MP
-15.73%
35240 / 939107 (8.75% of required)

screen=7.4
+10.23%
47294 / 939107 (5.04% of required)

0S_major=6
-14.11%
513188 /939107 (54.65% of required)

cpu_cores=8
-5.93%

cpu_type=x86
-10.42%
16490 / 939107 (1.76% of required)

ram=3
-5.61%
554993 / 939107 (59.10% of required)

gpu=Mali-T720
-11.13%
395287 / 939107 (42.09% of required)

screen=9.4
-4.44%
117715 /939107 (12.53% of required)

0Ss_major=7
-6.91%
732590 /939107 (78.01% of required)
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4.11 ['lpocMOTpP OaHHbIX NO cpe3aM. [1pobnemsl

[Ipobnembl

> Cnuckn mopeneun gesancos/CPU/ > PukcunposaHHble Ton-X
GPU o4yeHb 06BbEMHDI C Nepnognvyecknm
M NOCTOAHHO N3MEHAIOTCA OOHOBJIEHMEM

> Cpesbl ¢ ManbiM KOJINYECTBOM > ABTOpACYET OTK/IOHEHUN

XUTOB MOIyT LUYMETb )
> 3aMeHa npepgpacyéeTa

> AOOuTuBHaA (ANA He3aBUCUMOIO) Ha NocTpacyeT
MO0 MyNbTUNNNKATUBHAA
(Mpy ncnonb3oBaHUK C ApPYyrmMMin
cpe3amMu) CTOXKHOCTb pacyeToB

40



4.12. [1Byropboe pacnpeneneHune StartTime

IBRO.StartupTime.Cold.Main.iPhone @

Version Spec  Trial

\ S ) Copy Info
18.11.1.303prod ~ | all ¥ | all ~ | L0l
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5 f
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3
X
25
2
1.5
! [90; 98)
» Series 1: 0.6% (25863)
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4.13 BHMMaHwue: sonpoc!

Yem obycnoBneHbl ABa NMKa Ha BCEX rMcTorpamMmmax
BpeMeHu ctapTta Ha i0S?

1. i10S 11 pana 3Ha4ynTenbHbIN BYCT NPON3BOAUTENBHOCTH

2. MockBa n CaHkT-lleTepbypr pasnnyaroTcA HE TONIbKO
NPON3HOLLEHNEM HEKOTOPbLIX C/IOB HO M CKOPOCTbIO
3anycka rnpunoXXeHuA

3. YcTpoucTtea 0o iPhone 6s 3Ha4YNTENTbHO Xy>Xe HOBbIX
YCTPOUCTB
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%

4.14 Apple A8 -> A9 (20HM -> 14 HM

Version Spec Trial Copy Info
18.11.1.303 prod ~ model=iPhone 6 (base model=iPhone 6s) ¥ all ~
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9 [Median: 555-603
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4TO HAM CTOUT OOM
NOCTPOUTD...



5.1 )KXM3HEHHbIUN LMK MPUNOXEHUA

[1poroH PerynapHbin [1poroH COop OaHHbIX
CpaBHEHUW NPOroH CpaBHEHUW N3 peabHbIX
nepg-TecToB NPUNOXXEHNW
[leTekT
aHOMannn
nccnegosaHve  paspaboTka TECTMPOBAHME production
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5.2 Co3pnaHne NMHPPaCTPYKTYPbl Nepd-TeCcToB

> OpOuH XOCT 1 0OQHO YCTPOUCTBO — XopollaAa 6a3a anAa crapTa
> Bbibop oeBancoB n nx kannmbposka — 80% ycnexa

> Kaxkablh KOMMUT OO/MKEH coaep)XaTb Bce Heobxoammoe asif
nporoHa TecTa

> CHavana pe>xxmm cpaBHEHUA, NOTOM perynfapHble MPOroHb!

> CeTb — 060NbLION NCTOYHUK LWYyMa M yrpo3a
BOCMPOU3BOAMMOCTU pe3yibTaToB
Heobxoanmo nnbo MokaTb, MO0 NpensannucbiBaTb TPaPPUK
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5.3 ['lpokcnpoBaHMe CeTeBoro B3amMooencTemaA

XOCT

WebPageReplay | -

> adb reverse port forwarding
$adb reverse tcp:8080 tcp:8080
$adb reverse tcp:8081 tcp:8081

https://github.com/catapult-project/catapult/blob/master/web_page_replay_go/README.md
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5.4 CO0p OaHHbIX OT peasibHbIX MOoNb30BaTENEN

KnneHTckKaA 4acTb
> ArpervpynTte OaHHble Ha K/IMEHTEe
> CeMnnpynTe KIMEHTOB AJ1A CHMXXEHMA 00 beMOB

> HayHuTe c orpaHn4yeHHOro Habopa NpPocTbIX METPUK
(BpemAa cTtapTa)
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5.5 CH0op OaHHbIX OT peasibHbIX MOoNb30BaTENEN

CepBepHanA 4yacTb
> 3anycTuTe perynapHble npegpacyeTtbl B MapReduce
> CoxpaHAaunTe pesynbTaThl npenpacyetTos (MongoDB etc.)
> [logHnmunTe npocton ppoHTeH (Node.JS, Flask)

> cnonb3ynte JS-6mbnnoteku onAa sndyanndaunm (Higcharts)
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6.1 BHMMaHwue: Bonpoc!

[locne 3T0oro goknaaa:

1. Mbl yCOBEpPLLUEHCTBYEM CBOIO TEKYLLYIO CUCTEMY KOHTPOA
nepdopmMaHc-XxapakTepucTMK BOCMOJIb30BaBLLNCbL COBETaMU

2. Mbl co3paanm HOBYIO CUCTEMY KOHTPONA nepdopMaHc-
XapakKTepuUCTUK U yiyyLlnmMm npon3BoaUTEeNbHOCTb HaLLEro
MPUNOXEHUA

3. On, gpoknap y>e 3akoH4yuncAa? A a sce npocnan... JlagHo,
NOTOM Yy3Halo y cocefa 0 YeM e LWJia peyb :-)
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