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[lpeccupoBaHHbIU MeAUNHDLIN
TpadukK AHaeKkca

Anekcen LLlypos, ['NnaTtdpopma BngeoTpaHcnaunm



(1) YTO XOTUM NONYYUTL?

>  OTKasoyCcTon4ymBbIN N MacLUTabupyemMbi CEPBIUC
>  MakcumanbHy agPEKTUBHOCTb YTUNM3aLUN PeECYPCOB



(1) MMHUMaNbHO BO3MOXHbIN CEPBUC
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(1) PesepBupoBaHue
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(1) MHOro KOHTeHTa
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(1) WapanHr
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(1) MonynsApHOCTbL KOHTEHTA
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(1) WapaunHr
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(1) WapaunHr

N e S

— N—

Colocations
."‘
7
storage cache
servers

Proxy
sServers

switch

video

11



(D) WapavHr
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(1) MnennucTol

DASH:

<MPD ...>
<BaseURL>https://ispl-edge2-mskl.video.tld/content/98765/dash/</BaseURL>
<BaseURL>https://isp5-edgeb-msk2.video.tld/content/98765/dash/</BaseURL>

HLS:

#EXTM3U

#EXT-X-VERSION:3

#RESOLUTION=1280x720
https://ispl-edge2-mskl.video.tld/content/98765/hls/index-v11-a4.m3u8
#RESOLUTION=1280x720
https://isp5-edge6-msk2.video.tld/content/98765/hls/index-v11-a4.m3u8
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(1) BanaHCUPOBLLMUK
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(1) HepaBHOMEpPHOCTb 3arpy3Ku
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(1) PerynsipHbi 1 NMUKOBLIN TpaduK
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(1) YTto aTo 3a cobbITUE?

Traffic, Gbps
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(1) C60p MeTpuK
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(1) Yto nonyuunocb?

Peanun3auusa 1

> OTKasoyCTOM4YMBOCTb U MacLUTabOMpyemMocCTb
> AP PeKTMBHOCTbL YTUNN3aLMUn cepBepoB

> P dheKTUBHOCTb YTUNN3aL MM KaHAroB CBA3N
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(1) Yto nonyuunocb?

Peanun3auusa 1

OTKa3oycToOM4YMBOCTb Y MaclITabnpyemocTb
AP PeKTMBHOCTb YTUNU3aLMNUN cepBepoB

AP PeKTUBHOCTb YTUNU3aAL MU KaHArNoB CBA3N
[loporuve TpaH3nTHbIe KaHarlbl B UHTEPHET

VOOV WV WV
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(2) Yto XOTUM YyNyYLINTL?

> CHU3NTb CTOMMOCTb OOCTaBKU
> [loBbICUTb CKOPOCTb 3arpy3Kkn KOHTEHTA
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(2) Source routing

edge254

switch

192.51.100.1/24

203.0.113.1/24

ISP 1
router

ISP 2
router
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(2) A ecnu noaknounTb 100 onepaTopoB?

~rom Oyun Cevheri <oyuncevheriofficial@gmail.com> v¥

> Konun4yectBo IPv4 agpecoB = o O e <o
KOJ-BO ONepaTopoB * KOM-BO CEPBEPOB 1o undisclosed-recipients: f¥

) Thunderbird thinks this message is Junk mail.
>  OT1cyTcTBME BO3MOXHOCTU NOAKMNIOYNTL IX

Hi,
We just added new IPv4 address blocks into inventory! Reserve yours today!

IPv4 Block: 141.xx.xxx.0/22

Price / IP: 545 per ip address

Total Price: 552965 (~49089,02¢€)

RIR : RIPE

Country: Turkey

Payment Method : Escrow.com will be used.

We also have /21, /23 and /24 in our inventory, contact us for price.

If you have any questions please contact us by replying to this mail.
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(2) MapwpyTusaTop
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(2) Traffic Engineering B BGP

YnpaBneHue BHELWHUM TpadOUKOM:

> Local preference

> Multi exit discriminator (MED)

> Weight / Preference / Administrative Distance
> Multipath
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(2) Traffic Engineering B BGP

YnpaBneHune BHeLWHUM TpadonKoOM: HY, NOroau !
> Local preference :

> Multl exit discriminator (MED)
> Weight / Preference / AD
> Multipath
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(2) MpepyraabiBaHMe NoBeAeHUs MapLUPYTU3aTopa

Colocations 7 > [lpmnmepHoe coBnageHme
>  B0O3MOXHOCTb Neperpy3nTb NOPThI
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(2) MeTpuku BbIGOpa MapLUPYTOB

CtaHpapTHOe noBeaeHue bgp:
> as-path, Bkntovasa prepend
localpref

origin code

med

community

VoWV NV WV

Ha camomMm gene HeobxXxoAUMO YYUTLIBATD:

> 3arpyXeHHOCTb CETEBbLIX UHTEPPENCOB

> CKOpOCTb 3arpy3km KOHTEHTa, BKIto4asa neperpyskm Ha Nyt K KOHEYHOMY KITUEHTY
> JKcnnyataunoHHbIE pacxobl, BKIItOYasa OXXuaaHUsa ornepaTtopoB CBSA3U
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(2) Kawmu y onepaTopoB
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(2) Yto nonyuunocb?

Peanun3auusa 1

>  OTKa30yCTONYMBOCTb U
MacLUTabnpyemMmocTb

> OMPEKTUBHOCTb YTUNN3ALIUN
CepBepPOB

>—IPPeKTBHOCTL-YTARM3aHKNA
KaHaRoB-CBA3K
>—LLODOFAE _ Sle-KaHab-B an

Peanu3auuma 2

)

OTKa30yCTONYMNBOCTb U
MacLUTabupyemMmocTb

OPPEKTUBHOCTb YTUNN3AL NN

CepBepPOB

CHuxeHHasa 3dppeKTMBHOCTb YyTUNU3aLmnn
KaHarnoB CBA3N

Bbi60op MapLipyTOB A0 Nosib30oBaTesien
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(3) YTo XOTUM YyNYYLINTL?

> BepHyTb ynpaBnaeMoCTb Tpaduka
> OnTMnsnpoBaTb AOCTaBKYy HEMOMNYNAPHONO KOHTEHTA
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(3) KoHTponupyembiin BbI6op cTbikoB (MPLS)
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(3) Nanékue JaTaueHTpbI

Yandex Datacenters

load
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(3) NMpokcupoBaHUe HENOMNYMSIPHOrO KOHTEHTA
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(3) Yto MbI paccmaTpuBanm

> Inner+outer MPLS Label
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(3) Yto MbI paccmaTpuBanm

>— S-Label
> Google Espresso: MPLS over GRE
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(3) Yto MbI paccmaTpuBanm

>—(00gie Hesso—ME over-GGk

> MPLS over UDP
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(3) Ewé 6onbuie aberpakumnm (MPLS+UDP)

Yandex Datacenters Colocatlons
2001:db8::1
port 6001 | | \
label 100 [MPEST label 100
P 192.0.2.9 P 192029
L Data video Data P 192.0.2.9

@ Data video
OroXy 2001:db8::1 >
servers ( VRE 100
VRF 200 m

S | S




(3) MapwpyTusaumsa Ha xocTax

>  CUHXpOHM3aUus rnodbanbHOro KOHTEKCTa
>  MunnuoHbl MapLLUpPYTOB B Ka)XOoM cepBepe
> [1BOMHaa mapuipyTm3aumna
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(3) MMobanbHasa MapLIpyTU3aumA

DASH:

<MPD ...>
<BaseURL>https://ispl-edge2-mskl.video.tld/content/98765/dash/link 1d=1234/</BaseURL>
<BaseURL>https://isp5-edge6-msk2.video.tld/content/98765/dash/link 1d=9000/</BaseURL>

HLS:

#EXTM3U

#EXT-X-VERSION:3

#RESOLUTION=1280x720

https://ispl-edge2-mskl.video.tld/content/98765/hls/link 1d=1234/index-v11-a4.m3u8
#RESOLUTION=1280x720

https://iIsp5-edge6-msk2.video.tld/content/98765/hls/link 1d=9000/index-v11-a4.m3u8
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(3) KpyroBopoT nakeToB B npupope

<MPD ...>
<BaseURL>nhttps://ispl-edge2-mskl.video.tld/
content/98765/dash/link 1d=100/</BaseURL>

-
load

balancers
2001:db8::1
port 6001
label 100 F label 100
192.0.2.9 IP 192029 playlists

: I= 192.0.2.9 GET
‘ bata video 4 Data l/content/98765/dash/link_idleO/chunkl.m4s

Data video
2001:db8::1 »
servers ; VRE 100
video

# 1p rule add from all fwmark 0x64 lookup 999100

# Ip -4 route add table 999100 default encap mpls 999100 dev strm-b0635 scope link mtu 1450 advmss 1410
# Ip link add name strm-b0635 numtxqueues 8 numrxgueues 8 type ip6tnl remote 2001:db8::1 \

> |ocal ${LOCAL_ADDR} encap fou encap-sport auto encap-dport 6001 encaplimit none



(3) MpokcupoBaHMe HEMOMySAPHOro KOHTEHTa

—

Yandex Datacenters ( Colocations

load
balancers

proxy
servers

storage cache
servers
— — - — cache

sServers



(3) Yto nonyuunocb?

Peanu3auuma 2
>  OTKa3oyCcTONYMBOCTb U
MacLUTabnpyemMocCTb

> OMPEKTUBHOCTb YTUNN3ALIUN
CEPBEPOB
> MKE O8RS A

i
- v ) L ) N / v CALLV TV

KaHaf0B-CBA3M
> BblbOp MapLipyTOB A0 NOfb30BaTENEN

Peanu3auusa 3

>  OTKa30yCTONYMBOCTb U
MacLUTabnpyemMocCTb

> OMPEKTUBHOCTb YTUNN3ALIUN
CEepPBEPOB

> OdpdeKTMBHOCTb yTUNN3aLUN
KaHaroB CBA3U

> BblbOp MapLipyTOB A0 NOfb30BaTENEN

> IJKoHomMuAa mecta B Colocations

> Ewe 6onblaa macwtabupyemMmocCcTb CeTn

(L3 CLOS)
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BbiBOAbLI

Traffic Engineering npo:
1. Tpaduk u
2. Pecypchbl

> MoxeT ObITb pa3HbIn, BCe TPpU peanusaunn padoyue.
> WMHkancynsaumsa noMoXeT npobpartbca vyepes nobon nec ceteBoro obopyaoBaHus.
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B cnepyrowieun cepun: SRv6

[Tpumep KoHMUrypauum gna cepeepa:
Ip rule add from all fwmark 0x64 lookup 999100
Ip route add table 999100 default encap segb mode encap segs 2a02:db8:1::4:100 dev ethO

[Tpumep KoHurypaumm gna Juniper:
set routing-instances Peer-link-999100 protocols bgp source-packet-routing srv6 locator labl end-dt6-

sid 2a02:db8:1::6:100
set routing-instances Peer-link-999100 protocols bgp source-packet-routing srv6 locator labl end-dt4-

sid 2a02:db8:1::4:100
set routing-options source-packet-routing srv6 locator labl 2a02:db8:1::/64
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Traffic, Gbps

Uc-CC

0¢.¢c

01.¢c

00.¢¢

0S.1¢

OF.1¢

0€.1¢

0¢-1¢

OT-1¢

00-1¢

05.0¢

07.0c

0€-0¢

0Z-0¢

01.0¢

00.0¢

0S.01

OF.o1

0t-61

0c.-61

Ol.01

00.61

46



SIHpeKC

Anekceu LllypoB

[Tnatdpopma BuaeoTpaHCcnALUA

@ aschurov@yandex-team.ru

| +79160624477

il https://www.linkedin.com/in/aschurov/




