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BOo3HUMKHOBEeHUEe NUPUHra

v' Hayano 90-x - HauuoHanbHbiM Hay4Hbin ¢oHa CLUA wHBecTMpoBan
cpeaocTtBa B pa3BUTUE BO3MOXHOCTEM MNMPUCOEAMHEHUSA K Hay4yHOMU CeTu
Arpanet Ha perMmoHanbLHOM U HaUMOHalNIbHOM YpPOBHe (TOYKM AOCTyna K ceTu
- NAP)

NSFNET Backbone network

NSFNET Backbone network IBM NSS nodes, 45Mbps (T3) topology
1992 - April 1995

Fuzzball nodes, 56 kbps
July 1986 - July 1988

}%«A\« W?ﬁ&/ Q .

4 y SN ; {neutral}

\*n_\‘,‘ B . NY

/¥ / — ; 7 s network

;\ b ——— - & L access poinis
e Urbana- 4 FA Gt

b

|} 7 EL L >
\ ! S O - exterior nodes (E-NSS)
M = core (interior) nodes (C-NSS)

v' MNMocnepoBana kommepuuanusauma UHTepHeT K pa3BuTME TOYEK OOMeHa
Tpacpukom — IXP

=  Kommepueckux B CLUA

= Hekommepuyeckux B EBpone

Scalable Internet Exctange Foint




NMupuHr B EBpone

Btopas nonoBuHa 90-x — pa3Butune WHTEepHeT ceTen B
EBpone n BO3HMKHOBEHME TOYEK oOMeHa TpadpuKom:

X

v’ 1994. HupepnaHabl. AKaaeMuyeckue cetm cospanu E}ItI}rSnltXt N
LIN><

v’ 1994. BenunkobputaHusa. MaTb onepaTtopoB co3panu Pal
Working for the Internet

v’ 1995. N'epmaHusa. Tpu onepaTtopa CBA3U OCHOBanNwu (’
DE-CIX

v' 1995. Poccus. 3 onepatopa u 4 Hay4Hble CeTU co3ganm

TOUKY B3aMMHOro obmeHa IP-Tpachukom MSK\J((/I X
(nepBoHa4vanbHo «M9-IX», ¢ 2000 — « MSK-1X»).



Touykn obmeHa Tpachmnkom UHTepHeT
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Moscow Internet Exchange

% HenTtpanbHas HekoMMep4yeckad
opraHm3daums, uneH Euro-IX

s 9 |IX B Poccum

s MSK-IX 4-n B EBpone
= 12 y3noB

* [lukoBbIv TpaduK
700G+ 140% CAGR

= Cabllwe 360 y4acTHUKOB

Southern Annapurna (7219m), © A.Emelyanov



eorpacdhma obmeHa n y4HacTHUKOB
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OMNEPATOPBbI y4acTHUKoB VLV-IX
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NMonb3oBaTtenu IX

PacnpegeneHune Ha npumepe MSK-IX
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[lonb3oBaTenb UHTepHeTa

Tpacpuk Ha aboHeHTa B MecAl, Gb
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OddekT oT nepexoaga Ha FTTX B CLUA:

X 2.67 TpauK K Nnonb3oBaTento
x 1.8 Tpaduk oT nonb3oBartens

3arpyska KOHTeHTa, CeKyHz,
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BnusiHne 3agepxkn Ha E-commerce:
+100 mc o3Ha4vaeT -1% BbIpy4Kn

+ 500 mc

-20%



[MpuopuTeTbl y4aCcTHUKOB |X

* OTHOWeHue: busHec

* HanpaBneHHOCTb:
obcnyxmuBaHme CBOUX
abOoHEHTOB U1
COTPYAHUYECTBO C
y4aCTHUKaMU

* [lpnopuTteTbl: CTOUMOCTb —
CKOPOCTb -
6ecnepebonHOCTb

* [loTpebutenn

* Ayautopua NHTepHet

* Min 3aQepXxkm 1 max
CKOPOCTb -
becnepebonHOCTb -
CTOMMOCTb

* [loTpebutenn

» CB43b C KInMMeHTaMu u
napTHepamm

* becnepebonHocTb - max
CKOPOCTb 1 MiN 3a4epXKN -
CTOUMOCTb




Ycnyrm IX
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JNlokanusauuna Tpaduka

Mo gaHHbIM HalWKUX NONb30BaTeneun:

v 60% - nokanusauus TpaduKka KPYnHOM MOCKOBCKOW (PpMHaAHCOBOWM
opraHusauuu npu nogknw4veHnn K MSK-IX;

v 27-53% - nokanusauus Tpadumka MexpervoHanoHoro ISP npwm
NoAKIMYeHUU K 4-M | X (sapbupyemcsi om 2opoda k 20pody)

AHanutuka EBpo-IX roBopuT o pocte yncna cetei, NPUCYTCTBYIOLLIUX
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12 ceten HA 15+ IX;

» 6 ornepaTopos,

>4 NHTEepHeT-busHec,

»1 oneparop ycnyr
yaaneHHoro noAKNYeHus
K X,

»1 Hay4yHagqa ceTb

ASN Ha 2-x 1
oonee IX

Mo gaHHbIM Euro-IX, OP-Tenekom n Anbda-baHk




[ToTeHumnan nameHeHnun B HTepHeT

= Yxe cenyac go 70% ysnoB UHTepHeT npn obMeHe Tpa(PMKOM MUHYIOT
Tier-1 onepaTtopoB. JTOMY CNOCOOCTBYIOT:

v BO3HUKHOBEHMWE U KOHconuMaauusa KPynHbIX KOHTeHT-npoBanaepoB n CDN,
KOoTopble NMPOHUKIIM NpPaKTUYECKU BO BCe MUPOBbLIe pervoHanbHble
cermeHTbl UHTepHeT, BKNoYasa u 1X,

v Hannune cBo60AHON KaHaNbHOM €MKOCTU Ha pPbIHKe U CHUXKEHUEe NHTepeca
K NOJZIHOMY TPaH3UTY Yy npodeccnoHarnbHbIX y4aCTHMUKOB,

v" PocT KauyecTBa 1 Konu4yecTBa | X NONMOXUTENbLHO BIUAIOT HA AOCTYNHOCTb U
3KOHOMMYECKYIO 3(p(peKTUBHOCTb NMUPUHra

» CyuwecTtBYyeT 00ONnblUOEe KONMNYECTBO KOPMNOpaTUBHbLIX ceTen, KoTopble
NpPoAOoMKaT NOSfIb30BaTbCA ycrnyramum TpaH3uTa U He Yy4acTBYHT B
NMUPUHIe, HO NOTEeHUMarIbHO YaCTb U3 HUX MOXET CTaTb Y4aCTHUKOM [X

= Pactywmn cermeHT MWHTepHeT cepBUCOB AnAa obecrneyveHus
KOM(OPTHOCTM MNONMIb30BaHUA WU AOCTYNMHOCTU YCRyr CTPeMUTCS
MOJSIYYUTb XOPOLUYHD CBSIBHOCTb W HU3KME 3adepXKu 3a cuyeT
MCMOJNIb30BaHUA NOObLIX AOCTYMNHbLIX CPeacTB



byayuiee UHTepHeT

TpaHcdopmauma ceTm B CTOPOHY Oornee nMNJSIOCKOU CTPYKTYpbl
(Flat Internet BmecTo Hierarchical Internet)
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Ponb IX

" U,eHprl KOHCOMInaaumm CcBA3HOCTU, MUPUHIA U MHTEPKOHHEKTa

= HentpanbHas UH(pacCTPyKTypa 1 yCrnyru Ans y4acTHUKOB

BusHec
BusHec




Cnacmbo 3a BHUMaHue!
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