fupexc ) 360

30MOU-
anokanurnicuc
B [enemMocTe:

Kak Mbl NpoBOAMINN HArpy3o4yHoe
TEeCTUpPOBaHNEe BUOEOKOHMPEPEHLCBA3N

\ CmupHoB MBaH
(M= Hnekc 360




O cebe

—
My cnocobbl Harpy3nTb

TenemocCT Tak, YToObl crnomaTb

CmupHoB /1BaH

Pa3pabaTtbiBato 6akeHA
Anpekc Tenemocra riHpeke 360
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UTo Takoe
AHOeKkc
TenemocCT

« CepBUC BNOEO3BOHKOB

» J1o 1000 aKTMBHbIX y4aCTHMKOB BO BCTpeYe
o JlecaTKkn Tbica4 3puUTeENen TpaHcnsaUnmn

» 3anyuwieH B 2020 roay
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oBOAWNU H

30YHOEe TecTupoBaHuUe BuaeokoHdepeHLCBA3N



O yeMm a paccKkaxy

Kak Mbl NpoBOAUM Harpy3o4Hoe Kak Mbl pa3paboTtanu
TecTupoBaHue TenemocTa COOCTBEHHbIN MHCTPYMEHT A1
TECTUPOBAHUA

Kak Mbl nccnegyem
pe3ynbraThl TECTUPOBAHUA

AHOEKC 360 / 3ombu-anokanuncuc B TenemocTe: Kak Mbl NTPOBOAMUNN HAarpy3o4YyHoe TecTUupoBaHuUe BUOEOKOHdEPEHLCBA3N



KOHTpOmnb KayecTBa B lenemocTe

@ © 6

* Unit-TecThl Py4yHoe Harpyso4dHoe

« VIHTErpaLOHHbIE TecTpoBaHue TecTpoBaHue

TECTbI
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Py4HOe TecTupoBaHue

TecTupoBaHue TesieMocTa

M amo...

...CHACMbE 0AS 0BOUX,
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Py4HOe TecTupoBaHue

< @ C @ telemost.yandex.ru Anpekc TenemocTt o & N : ’? (zB 319

YT106bI NPUrNacuTb ApYyrux y4acTHUKOB,
OTrNpPaBbTE UM CCbIJIKY Ha BCTpe4y

o o

Bcrpeua N° 5867 1459 745143 @&

| lvan Smirnov
w 1

[leMoHcTpauus 8 vyacthHuku 1 P Yar
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Py4HOe TecTupoBaHue

@ C @ telemostyandex.ru Anpekc TenemocT o 8

b |
<
()
éL

Ivan Smirnov &

L 3 \o

JleMoHcTpaums &2 YyactHukn 2 P» Yar
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Py4HOe TecTupoBaHue

@ ¢ @& telemostyandex.ru AHpexc TenemocT = & N : = Y

) l J ]
M - "R = AR - "R\

Ivan Smirnov & Ivan Smirnov &

AY A

;‘l
$O T AN
Ivan Smirnov &

W

)I./.\ A

Ivan Smirnov &

/ : e )

y lvan Smirnov & ' Ivan Smirnov &

A A

[eMoHCTpaums 0 vyacthukn M » Yar
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Py4HOe TecTupoBaHue

Hy>XeH HOBbIN UHCTPYMEHT, KOTOPbIU NO3BOJIUT:

3aroHATb HYXHOe YnpasnsaTb CMoOTpeTb Ha BCTpeyy
KONMMUYECTBO Y4aCTHUKOB- 6oTamu rmasamm aTux OOTOB

O0TOB BO BCTpeEYy
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KOHTpOmnb KayecTBa B lenemocTe

@ © 6

* Unit-TecThl Py4yHoe Harpyso4dHoe

« VIHTErpaLOHHbIE TecTpoBaHue TecTpoBaHue

TECTbI
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Harpy3o4yHoe TecTupoBaHue

1. Y6eauTbcs, YTO CEepBUC

1. 3anyckaem BO BCTpedy
cTabuneH nog Harpy3Kkou

1000 yyacTHUKOB

2. BblaBuUTb y3Kne mecTa

2. AHanusnpyem METPUKU U NOrn, 1N NbiITaeMCH
B [1O/nHQpacTpykType

caeriatb BbIBOA O MOJ1b30BATEJIbCKOM OrlbITE

. .) AHAEKC 360 /
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Harpy3o4yHoe TecTnpoBaHue

User
HTTP Telemost Backend

HTTP

User

User
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Harpy3o4yHoe TecTnpoBaHue

~

Telemost Backend
A

User

Media Server
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Harpy>xaem 03keHa
TenemocTa

& APACHE

/ Meter”



Harpyxaem
npu nomowin JMeter

HTTP
Request—»
<€—Response
User 1
o APACHE HTTP
M ™ Request—>»
eter <€—Response
User 2
HTTP
D Request— Harpy»aeMblii KOMNOHEeHT
<€<—Response——
Usern
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Harpyxaem
npu nomoLm JMeter

il Response Times Over Time
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Harpy»xaem
npy nomowm JMeter

1. [lo3BonseTr adpPeKTUBHO 1. He no3BongaeT nepepaBatb Meguna-gaHHble
Harpy3utb HTTP-aHONOWHTLI
2. He nonydunnockb Harpy3anTb BCE KOMMOHEHThI

2. VIHCTpymeHTbl ang aHanmaa
pe3ynsLTaToB TECTUPOBAHUS 3. He gaet domabek
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KopuaopHoe
TeCTUpoBaHUE

1. Harpyxaem Bce KOMMNOHEHThI 1. HeBoamoxHo cobpaTtb 1000 yyacTHUKOB

B «D0OEBbLIX» YCNOBUAX
2. HeB0O3MOXHO cobupaTb BCTpeun

2. [lonydyaem punobek TaK 4YacTo, KaK Mbl 3TOr0 XOTUM
OT Nnonb3oBaTeneu
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Pa3paboTka
COOCTBEHHOIO MHCTPYMEHTA

Uero He xoTum

1. 3anyckaTb BO BCTpevy 1. lloTpaTtnTb MHOro BpeEMEHU Ha pa3paboTKy
0o 1000 smpTyanbHbIX y4aCTHUKOB

2. Noppgepxky WebRTC Ha nx ctopoHe

3. YnpasneHue BUPTyaribHbIMW
y4YaCTHMKaMM BCTPEUU

4. 3anucb BCTpeYn
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OxnoaHus
OT BUPTYarbHOro y4acTHUKa

3axoOuTb BO BCTPeYy OTnpaBnaTte BUageo/ayamo

Knukatb Mo KHOMKaMm BbixoguTb N3 BCTpeun
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Zombieland

Zombieland

CrteHp
KopoTtku URL ID
KonunyectBo

MpooomKUTENBHOCTD
(MUHYTBI)

bes Bugeo |

bes 3ByKa |

SanycrTuTb!
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Zombieland

Zombieland

BbiknounTb 3BYK || BkounTb 3BYK || BbiknounTb BUOeo || Bkiountb BUOeo

Nmsa Ccbinka Bpems cTtapTa Bpems 3aBepLueHuUs CraTtyc Oencreusa

September 29, 2024 at

05:19:46 PM

September 29, 2024 at .
L NLINE Edit| St
= 05:19:46 PM ° it] Stop

~ . ] ~s A~ R

3oMbuk Z - 6009 VCN Video

3oM6uK Q - 5428 VN ity ONLINE Edit| Stop
30MGHIK A - 7487 veN Septeonéiz ;2'5324 at ONLINE Edit| Stop
30M6uK K - 5870 Septeonéfgég'lfﬁm at ONLINE Edit| Stop
3oMbuk A - 3527 VCN Septec:r;?fgzz?’ch(:24 ) ONLINE Edit| Stop
30M6MK | - 5665 VN Se'oteorgzzrzég';ﬁzdl at ONLINE Edit| Stop
30M6uK B - 1351 VeN Septeorgz‘gﬁ';& 24 at ONLINE Edit| Stop
3oM6uK Z - 1038 VCN Septeows'azjj’;ﬁ 24at ONLINE Edit | Stop
30M6uk U - 5639 VN September 29, 2024 at ONLINE Edit| Stop
El S
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Zombieland: selenoid

)[ Selenoid }

WebDriver client »  WebDriver proxy )[ Selenoid }




Zombieland: selenoid

i ™ ‘" ™
. Browser _ Chrome

- Zombieland U hitps://telemost.yandex.ru
\ J . J
'd ™y
. Chrome
hitps:/fielemost.yandex.ru
Y ‘\-, M A
Spring Boot Application p N
' ™y
—» Selenoid . Chrome
[ RemotaWabDriver ] L ) hitps://telemost.yandex.ru
A A
' ™y
5 Chrome
hitps:/ftelemost.yandex.ru
A A
Postgres
I""""'---_ _---""".J
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Zombieland: gonrme ceccum

MpooonXKWTeneHOCTh 5
(MWUHYTLI)

"'sessionTimeout" : "5m"
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Zombieland: y 3omMbu ecTb rmasa

[Togkntovyaemcsa no VNC (Virtual Network Computing)

"enableVNC" : true

3anucbiBaem BMOeO

"enableVideo" : true
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Zombieland:
RemoteWebDriver

[NlogHnmaem bpay3ep, coxpaHsaeM sessionld

RemoteWebDriver driver = new RemoteWebDriver(gridUrl, options);
String sessionld = driver.getSessionld().toString();

[lepenoakniovyaeMcs K ceccum

RemoteWebDriver driver = new RemoteWebDriver(seleniumGridUrl, capabillities) {

{

setSessionld(sessionld);

]
%
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Zombieland:
RemoteWebDriver

driver.get("https://telemost.yandex.net/}/12345678890");

WebElement button = driver.findElement(

By.xpath("//input[contains(@class, Textinput-Control*)]")

button.click();
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Zombieland:
aCUHXPOHHbIE 3anpochbl

Zombieland Ul Backend Selenoid Chrome

POST /zombies

OTKPbITb CECCHKO

sessionld ﬂ
<

HDOHTH No CCblJIKE

200 OK ﬂ
<

BOWMTM BO BCTPEYY

200 OK ﬂ
<

200 OK

Zombieland Ul Backend Selenoid Chrome
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Zombieland:
aBToMaTun3aunss 30mMou

Chrome

Zombie

OTKPbITb CCbIJIKY

>

BOMTU BO BCTPeEYy

>

npDBE‘CTM BO BCTpe4ye N MUHYT

MOKMHYTb BCTPEYY

>

Chrome

Zombie
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Zombieland:
Cron-Tacku

Zombieland Ul Backend Selenoid Chrome

POST /zombies

>

coxpaHsiem B b/l

«

200 OK
<
loop [Kaxxayto cekyHay]
yutaet U3 b
alt [CREATE_SESSION]
OTKPbITb CECCUID
sessionld
D |

[JOIN_TO_CONFERENCE]

BOMTU BO BCTPEYyY

|
Zombieland Ul Backend Selenoid Chrome
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Zombieland:
yrnpaBneHne COCTOSAHUEM

O—O0—O0—0—=0

NEW SESSION_CREATED ONLINE STOPPED SESSION_STOPPED

/ / / /

.and()

.source(NEW)

target(SESSION CREATED)
.event(CREATE_SESSION)

.action(new CreateSessionAction(), errorAction())
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Zombieland:
cLeHapuu

scenario_id -+ event v step_number ~ pause =
61fa2598-0568-4.. CREATE_SESSION 0 0
61fa2598-0568-4.. JOIN_CONF 1 600
61fa2598-0568-4.. LEAVE_CONF 2 0
61fa2598-0568-4.. STOP_SESSION 3 0
[Jsession_id ~ [[Jscenario_id + [[Jnext_step ¢+ [[Jnext_step_at + [([Jcommand * [([Jcommand_at
aHROcDovL1syYT.. 61fa2598-0568-4.. 0 2024-10-07 11:47.. <null> <null>
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Zombieland:
KOMaHabl

—O———O—

ONLINE / STOPPED

[]session_id + [[Jscenario_id *+ [[Jnext_step ¢ [([Jnext_step_at | [[Jcommand *+ [[Jcommand_at
aHROcDovL1syYT.. 61fa2598-0568-46.. 2 2024-10-07 12:50:.. MUTE_AUDIO 2024-10-07 12:20:49.

L |
L |
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Zombleland:
nogMeHAeM BebKamepy

e XOTUM MNOAMEHATH HACTOSLLEE YCTPOUCTBO:
"--use-fake-device-for-media-stream"

* He TpeboBaTthb paspellueHna oCcTyna K Kamepe n MUKPOMOHY:
"--use-fake-uil-for-media-stream"

 [lyTb 0o ayamodanna:
"--use-file-for-fake-audio-capture=/home/selenium/audio_file.wav"

» [yTb oo BUOeodamna:
"--use-file-for-fake-video-capture=/home/selenium/video_file.mjpeg»
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Zombieland:
doannbl C Meana

* Motion JPEG (.mjpeg) < ffmpeg -i original.mp4 video.mjpeg >
 YUVAMPEG2 (.y4m)

dopmart ayamno:
* .WaVv <ﬁmpeg -y -1 original.mp4 -f wav -vn audio.wav>
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Zombleland:
Buageogannbl

SR

oCnIomb 4750084 3

BB [esomcrpages 2 Yactwen 3 » Har
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Zombleland:
Buageogannbl

R

:;:J_t

- 30M6UKE-4156 & : A 30M6MKZ-9554 & T

lvan Smirnov &
L v '

Jat,

T
_~

3ombuk K - 0982 &

™
|

3ombuk A-9811 & 3ombuk W - 9551 & 3ombuk F - 9609 &

DeMoHcTpaums 8¢ vyactHukn 11
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Zombieland:
nMeHa 30MOUNKOB

TpeboBaHUSA K UMEHU 30MOU:

* Hn3kaa BepOATHOCTb KOMN3NK

e YenoBekovyntaemMoCcTb

locTbzomb-9975200 &
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Zombieland:
nMmeHa 30MOUNKOB

26 * 10" = 260000 kombmHaummn




Zombieland:
nMeHa 30MOUNKOB

gt \ :;_'

3oM6UK V - 3477 3om6uK F - 1638

r -

30Mbuk Z - 4276 3ombuk L - 1118 3OM6W( Z - 0617

[leMoHCcTpauus & YyacTtHukn 6 P Yar
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Zombieland:
nMmeHa 30MOUNKOB

HTTP Telemost Backend

room_id: 55b3e100-3113-4195-a929-ce7290561d84 A

peer_id: 9ec07f54-875b-48fb-8ba3-80ach897d0ef g

User

User
Media Server
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Zombieland:
yY3HaTb TO, YTO CKPbITO

Kak MOXXHO AocTtatb MOEHTUAUKATOPI:

<div iId="room_id" style="visibility: hidden">

1. Jo6aBUTbL B pa3MeTKy CTpaHULbI 55b3e100-3113-4195-a929-ce7290561d84
</div>

2. Hantun B norax LogEntries logEntries = driver.manage().logs().get("browser");
String jsCode = """

3. 3anpocuUTbL Npy nomowm JavaScript (function() { window.__ store.getState().conference.room_id); }();

driver.executeScript(jsCode);
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Zombieland: npodunb Harpy3kun n cueHapun

3om6m (1-1000 KMyT CnpaT KmyT
LUTYK) MPOXOaAT KHOMKY BO BCTpe4e KHOMKY
MO CChblJKe N MUHYT

Ha BCTpevy
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Zombieland:
npouecc TECTUPOBAHUA

| 3anyck 3ovGn e HaGniozeHve auy  Avanis
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Zombleland:
METPUKN N apTedaKThl

WebRTC crarsi
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Zombieland: METPUKNA

* TaumunHrun: 50p, 75p, 99p
e RPS: 2XxX, 4xX, 5xX

@ AHOEKC 360 /

3 3anp./c

2 3anp./c

nrJ

Duration

1 3anp./c

0 3anp./c
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Zombieland: normn 6akeHaa

Cobupaem B ClickHouse CTpoum rpauku

1130000067225190
peer_65a926ea696dc2664fcOcca3baa7e504
peer_alcc611fca8894ee02ffef081f49cf88
peer_be26883ab24b40532bad89f1cee96bff
peer f4734d55fee79beSedade6e80cc233ch
peer_2e69e5d961eba8de22dclfc3579eb104
peer_16d1f0199c1cff800ff9249ef39c8ac0
peer_e08bb8alacell2d5fb0cb6dc9csfec241
peer_36f6a252c2a9f8fe0dbale3389f38elc
peer_e8b9c3bd63e571a5e358a813a755f43c¢
peer_23e96daf5b23630105defa9e156579d5
peer_49116e03ed726878a730f23537ba9c00
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WebRTC: peer-to-peer

Backend
@ AHOEKC 360 / 3omMbu-anokanuncuc B TenemocTe : KakK Mbl poson‘ HHHHHHH




WebRTC: peer-to-peer

@<

¢

Backend
@ AHOEKC 360 / 3omMbu-anokanuncuc B TenemocTe : KakK Mbl poson‘ HHHHHHH




WebRTC Stats

WebRTC stat
WebRTC stat _ .
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Server
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WebRTC Stats:
raje NOCMOTPETDL
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WebRTC Stats:
NnakeTbl JaHHbIX
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WebRTC Stats:
CETEBbIE MOTEPU
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WebRTC Stats: roundTripTime

roundTripTime
0.03

*’\"*hl\ W r“ﬁ l“'v MW Hu“w’*J’”

0.01
12000 PM 12100PM 12200 PM 12300 PM 122400 PM

O AHOEKC 360 / 3ombu-anokanuncuc B TenemocTe: Kak Mbl NTPOBOAMUNN HAarpy3o4YyHoOe TECTUPOBaAHNE BUOEOKOHMEPEHLCBA3N



WebRTC Stats: audio
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WebRTC Stats: video
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WebRTC Stats

outbound-rtp: iInbound-rtp: remote-inbound-rtp:
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Zombieland: WebRTC Stats
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Zombieland: WebRTC Stats

'qfi Ncxopawme Bugeo: paspelleHme Vv

WebRTC Stat
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Zobmieland: yTo nony4mnnocb

MHCTpYMEHT Ognga py4yHoro [Topoepxky WebRTC
N Harpy3o4yHOro TeCTMpoBaHuA

BO3MOXXHOCTb 3anncb BUOEO
VYNpaBnaTb 30MOUKaMu n nogaepxka VNC
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3aknyeHune

NwuTe MiHBecTupyiiTe MHorga ctout
CyLLleCTByoLLME B pa3paboTky MOCMOTPETH
MHCTPYMEHTHI COOCTBEHHbIX Ha NpuBbIYHbIE
nod CBOU 3agaqn MHCTPYMEHTOB MHCTPYMEHTDI

nog Apyrum yrriom
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