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Ton Hepenu
HOBUHKMN

Moé eugeo

MHe NOHpaBuNochL
Bugeo or gpy3en
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Buaeo 3arpy»KeHo U roToBUTCA K
nyénukaumm

Ha3eaHue

TuMOUNAUHr

Knioyeeble Cnoea

npupoaa

MUKHUK

wnans!

&, 3arpyauTs daiins!
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CoxXpaHuTb
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Buaeo B Lumdpax

Ncxopawmin Tpaduk oo 80 '6/ceK

3arpyaetca 5 Tb Bnageo B aeHb
BxogAwmm Tpadumk oo 2 6/cek

CoxpaHaem 3 * 2 Tb B OeHb
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Hal_u BUAEO napH

A

e Vi TS | O | s § A, o)

paHC(I)OpMaLI,MFI — 60 cepBepoB

43 B, e o [ WOW oSS0 iy "SR | — s |
2 ; Paspaya u 3arpy3Ha 30 CepBepOB
< 1 ; : -
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C yero sce Ha4yasnocb

* Pewnnu genatb BUOEO
Ha OK B 2011

» 3anycTtunu Ha
nnartgopme cepsuca
Buoeo@mail.ru

* A cepBuUC cTan pacTu...

g 0,JHOK/TACCHUKMU 9



HoBble TpeboBaHust — HoBasi nnaTtgopma

- HapeXHocTb

- Bo3obOHoBRsAemas
3arpy3ka B1maeo

- BocnpousseaeHue Bnaeo
C NrdOoro MoMeHTa
BpPeMeHM

* [logoepxka MOOUIbHBLIX
YCTPOUCTB

«  3JKkcnnyatauyusa - noboBb K
Java

,O( O[JHOKTACCHUKM 10



Bungeo nsHyTpu

d— | —F

upload temp
server storage

transformation
server

download persistent
server storage

i
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3arpyska

| |
d— | —F

upload temp
server storage

TpeboBaHuA:
- Bo3obOHoBnAemasn 3arpy3ka Buaeo
* OTKa30yCcTPOUUYUBOCTL MNpu rnotepe cepsepa nnu AL

- [apaHTna ob6paboTkm BMOEO NOCNE 3arpy3ku

g OHOK/TAaCCHUKM



3arpyska. banaHcupoBka

DNS-GSLB
vu.mycdn.ny

NobaeuTe BUOED

g 0JHOKTACCHUKM




3arpyska. banaHcupoBka

DNS-GSLB
vu.mycdn.ny

NobaeuTe BUOED
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3arpy3ka. banaHcupoBka

DNS-GSLB 1Ll 1

vu.mycdn.ny

NobaeuTe BUOED
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PacnpeneneHHana 3arpysKa

3.

~

)

AL 1
4 )
- Al 3
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storage B
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temp
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temp
storage
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Fallover 3arpy3ka
AL 1
h

X
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Al 2
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temp
storage

Al 3

.

2 |

Last-known-byte | ‘E
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Buaeo KoHBeENeEpP

‘——)ﬁm——)j[:?

upload temp
server storage

transformation
server

download persistent
server storage

i
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TpaHcdopmaumnga

TpeboBaHus: I .
« [lpeobpasoBaHne BUOEO B =
YHUDULMPOBAHHbLI hopmaT stt:g;e
(BOCNpomn3BeageHMe Ha pasHbIX
bpaysepax n nnatdopmax)
’ Evfggfpxa-rb 4 kayecTBa transformation
T—»I server
* OTKa3o0yCcTpPOUUYUBOCTb U I Il
MacLTabnupyemocTb persistent
storage

g OHOK/TAaCCHUKM



Bbibop dpopmaTta B1UAeo

Browser/Device Market Share HTMLS5 Video Flash Video
Chrome 36% v IV 4
Firefox 16% v L 4
Internet Explorer 9+ 14% v IV 4
Safari 4% v v
Opera 1% v IV 4
0S 7% v p &
Android 7% v p 4
Internet Explorer 8 7% R LV 4
Other (feature phones) 8% p 4 p 4

g 0JHOKTACCHUKM



BHYTpeHHUN doopmMaT BMOEO

z FLV

H.263
MP3

g OA4HOKJTACCHUKK



O4yepenb Ha TpaHcKoaAupoBaHME

& Transform

r server 1
temp
upload storage
server .. T~/ D
"""" Transform
server 2

Transformation
queue

g OHOK/TAaCCHUKM 22



Ouyepenb Ha TpaHCKO,EI,I/IpOBaHI/Ie

Transform
server 1

e
3
3
.
5
5
G
e
3

o,
L)
L]
L]
]
Y
a,y

Transform
server N

candidate 2
/
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Ouyepenb Ha TpaHCKO,EI,I/IpOBaHI/Ie

: Transform
i ] server 1
temp
upload storage
server
ﬁ Transform
server 2

. gd Transform

server N

/
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TpaHcpopmauma Buaeo

AL 1 -
auz
3
Al
temp
. storage
‘AU N
o N
==
Transformation
S queue,

g 0,JHOK/TACCHUKMU

ffmpeg
mpdparser

AU 1 -
auz E
3 =
ns
persistent
storage

J

MP4, H.264, ACC

426x240
640x360
853x480
1280x720
+preview
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TpaHcdopmauna. Koppekums anmnHbl

478
428
378~
328 -
278
228
175 & ‘

{

128

15% Bunageo
TpeoytoT
KOppeKLunn

,O‘ O[JHOKTACCHUKM

16:00 20:00 0:00



XpaHeHne B1aeo

Zookeeper

transformation

server
/
ad 1

OBS

2 | B

2 | B
storage storage storage storage storage storage
\_ 2 N AN N+1 N+2 N+M J

1
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[TpoLiecc 0bpaboTkm BUOEO

‘——)ﬁm——)%

upload temp
server storage

transformation

} . server
gh- 4—F

download persistent
server storage
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Pasgaya KOHTeHTa

TpeboBaHus:

« Otpava Buaeo ¢ nrobdoro MOMeHTa BpeMeHun nniu
cMelleHus

- Bblcokaga Harpyska ~150Gbps

* OTKa3oyCcTpoOM4MBOCTb

g OHOK/TAaCCHUKM

| i .

download persistent
server storage



Seek. Video pseudo-streaming

I L Ly

6 Mb vo0a0 v1 a1 vim am vN aN

g OHOK/TAaCCHUKM 30



Video pseudo-streaming

MooV
L P

v0a0 v1 a1 vim am vN aN
start time HTTP HTML
parameter byte-
in the range
request request

URL

g 0,JHOK/TACCHUKMU 31



__Moov

Fast start vo0a0 v1 a1t

start time
parameter
in the
request

URL

OAHORJ1ACCHUKHU

-

vim am

o

vN aN

HTTP

byte-

range
request

HTML

5|
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Pa3gadya KOHTeHTa

YTO4YHeHue TpeboBaHUM:
* [lceBOO-CTPUMMUHT

*  KawunpoBaHMe TONbLKO NPOCMOTPEHHON YacTn BUOEOD

PelweHue:
*  KawwnposaTtb BMOeo cermeHTtamu no 256K6

- Java (off-heap, shared memory, nio)

g OHOK/TAaCCHUKM
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TpeboBaHMe K KaLLy

download
server

1-1 ypoBeHb Kawla FRAM = 26GE Bm

2-n ypoBeHb Kawwa | SSD =418 Ba

g OHOK/TAaCCHUKM

p—

TpeboBaHUA

/" ~100GB

GC tolerance
LRU

10k/sec
persistence

~TB

FIFO

- /

-

N\

2 !
2 !
y |

persistent
storage

~

J

peweHue

/

~

222
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PelleHne ana KalmnpoBaHUA

- bonbwne oovembl (~100Gb) h
+
He okasbiBaeT BnuaHmnga Ha GC
= Off-heap memor
\_ g / Y

BapuaHTtbl pewieHua

* Native koa
* Direct ByteBuffer
 Memory-mapped files

\\- Unsafe + shared memory

g OHOK/TAaCCHUKM
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Pasgada — pesynbsrar

80%

download

s— 1

eth
RAM - 96Gb

2 X 10 Gbps

SSD - 4Tb

bits per second

srvd1943 - Traffic - bondd

20 G
10 G
€]

23:35 2340 23

From 2013/10/12 23:34:00 To 2013/10/12 23:45:54
BIn MAX M In Current:; 367.88 M Average: 323.89 M Maxim
W Out MAX Current: 17.87 G Average: 15,87 G H Out currer
Average: 15.87 G Maximum: 19.31 G

Graph Last Updated:Sat 12 Oct 23:47:47 GMT-4 2013

_

N

i

storage

persistent

y

srydl1943 - CPU Usage - Total

i

=

u

w

[

w

o

23:35 2340 23:45
From 2013/10/12 23:31:42 To 2013/10/12 23:45:30

O User Current: 547.45 Average: 417,00 Maximum: S&0,28

O MNice Current: 528.99 m Average: 451.71 m Maximum: 714.44 n

H System Current: 341.14 Average: 255,11 Maximum: 351.17

W I0 Wait Current: 37.48 Average: 35.28 Maximum: 46, 65

O IRA Current: 0,00 Average: Q.00 Maximum: 0.00

M Soft IRQ Current: 743,31 Average: GE1.58 Maximum: 832.51

O Idle Current: 758,45 Average; 1.13 k  Maximum: 2.24 k

O Steal Current: 0. 00 Average: Q.00 Maximum: 0. 00

MW Total Current: 2.43 k  Average: 2.40 k  Maximum: 2.59 k

36

Graph Last Updated: Sat 12 Oct 23:47:30 GMT-4 2013

T00.LTeY

I80.L

¥INILIF0




\ e

Fasg start v0al0 v1a1 vm am vN aN
start time HTTP HTML
@ parameter byte- E
in the range
request request
URL

mMe r
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banaHcupoBKa pasgayu

node 2 4 R

persistent
storage
- J

node N node 4

g OHOK/TAaCCHUKM 38



Buaeo ctpummuHr ¢ Mapca

« 40 Nginx cepepos
3anyLleHHbIXx Amazon
EC2

- TecTtoBas Harpyska
~25Gbps

OTKNOYeHune
cepBepoB

']

mn_/—

[P
1 [ ~ Z
:30:4 t 2.2012 836
T 111,283 7
wil/
Sena Rate vy Virtusd Usery " ’
y : §
: il b
i
1
a 3
=

K

« 30 cepBepos - 25Gbps

i
nm_

- B ) 20 cepsepoB - 12Gbps

g OHOK/TAaCCHUKM 39

b egee .




oKkTAbpbL 2010
AHBapb 2011

2011 -2012
noHb 2012

AHBapb 2013

mMaun 2013

OAHORJ1ACCHUKHU

[lepBbI KOMUT

3anyckK Ha nnatdopme Buaeo@mail.ru

3anyck c Bnaeo Rutube + Youtube

3arpy3Ka nonb30BaTeNbCKOro BUAeO0 B
nnatpopmy Bugeo@mail.ru

[lepBoe yrioMmMHaHMe 0 CBOEeN BUOEO
nnatpopme

[Mnatdopma BMOEO 3anyLLeHa

40



Cassandra

mp4parser

/ookeeper
Apache To/mcat

\

OAHORJ1ACCHUKHU



TexHonormm n BMOeoO KOHBENED

Apache Tomcat OBS
| N .
upload temp
server storage
one-nio

OBS transformation
‘ T’l server

download persistent
server storage

i
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Pe3ynbtathl

» PaboTtocnocobHocTb cepBuca npu oTKase ogHoro L
* Bo3o6HoBeHue 3arpysku Buaeo B TeyeHune 12 4acos

* [lpocMoTp BMAeO ¢ Ntoboro MoMmeHTa BpeMeHu Bo Flash u

HTML5
* BbicokonpousBoanTenbHana pasaada ao 20Gbps c cepsepa

¢ I'Io,u,,u,epmHa BMNOeOo Ha MOOUBHbIX yCTpOﬁCTBaX

g OHOK/TAaCCHUKM 43



OcTtanocb gogenaTtb

* HTMLS5 nneep
* «JleBble» KogeKku

* [lony4yeHue MeTagaHHbIX BuAeo (GPS, Hanpumep)

,O( O[JHOKTACCHUKM
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Cnacunb6o!

KOHTaKThbI
Alexander.tobol@odnoklassniki.ru
www.odnoklassniki.ru/alatobol

hr@odnoklassniki.ru




