20-bi4 rop, MSK-IX: B3arnan co ctopoHbl Looking Glass

20 net, ocobeHHO B Takon, Aaxke NO MepkaM TesieKoMa, CPaBHUTENbHO MO0A0N 06/1acTn AEeNCTBUSA Kak
WHTEepHeT, 370, 6e3yCcnoBHO, 3HaYnTenbHas gata. Ecam B 1995 roay, koraa 6bina cosnaHa Tovyka obmeHa
MO-IX, no3gHee ctaswasa MSK-IX, eMKOCTb MarncTpajibHbIX KaHaJl0B y OrnepaTopoB U3Mepsiachb B
Kunobntax, TO CeroaHsa peyb NAET yXKe 0 COTHAX rmrabut. MeHanacb cTpaHa, MEeHAINCh aaun, beicTpo
pa3BuMBasCA TenekoM. 3a 3To BpeMs MSK-IX npowuna BMecTe Co BCeMn HaMy 60/bLION NyTh: OT
komMyTaTopa Cisco Catalyst 1200 c BocbMblo nopTamu Ethernet 10Base-T oo o6bema Tpaduka B oBa
TbuT/cek, a niowanku ee ceTu, NOMMUMO CamMol MOCKBbI, LEACTBYIOT eLle B AeBATW KPYMHbIX ropoaax
Poccun. N 1o, 4To cerogHsa MSK-IX mMpo4HO CTOMT B pAAy KpynHeNnLWmnxX To4ek obMeHa, yBEPEHHO 3aHuMas
yeTBEpPTOE MECTO, - 3TO AENCTBUTENIbHO OT/IMYHbLIN pe3ysibTaT, KOTOPbIM Harna4HO NokKasbiBaeT TOJIKOBYIO
paboTy obunngapa 3a BCce npealecTByoWmne rogbl.

He 6epsicb 3a OLEHKY TOro, Kak NpoLUen KaXkabl rog N3 Bcex 3TUX NeT, AN KOro-To AOArnX, a A1 KOro-To
KaK 0guH mMur, rge 6biam B371€Thl M NPOBaJbl, - AaBanTe nonpobyem B3rAsHyTb CO CTOPOHbLI, Kak bbl
CHapy»xun oT MSK-IX, Kak npowien gnsa tobunapa nocnegHuin rog, ron tobunnenHbin:

B nepByto o4epenb CMOTPETb, KOHEYHO, CTOUT Ha 06beM Tpaduka. Ero pocT, KOTOpbIA Havyalcsa B 3TOM rogy
C MPUXo0O0M OCeHU, B ceHTabpe, nobasna MSK-IX no4yTu eule oanH TouUT/cek. 3a rof Harpyska B nuke
BbIpOC/iia NpMepHO Ha 80%. Ewie 66l HEMHOIO, U MOXXHO Bb1J10 H6bI CMENIo CKa3aTb 06 yaBoOEHUN. ITO
OENCTBUTENbHO 3aMeYdaTeNlbHbIN pe3ysbTaT. 10 HbIHEeWHUM BpeMEHaM He KaXKablh MoXeT cebe no3BonnTb
pacTu Tak bbicTpo. Bnpoyem, cTatuctuka Tpadmka Ha cetn MSK-IX nprMBefeHa No BCEM MJOWaAKaM,
BKJIlO4asA camy MOCKBY, a TakXXe To4KkM obMeHa B pernoHax. MoaToMy NOHATL, Kak 06CcToAT gena 3a
npegenamm MKAL, rnagsa Ha rpaduk, Hesb34, YK CUJIbHO pa3Hble "BecoBble" KaTeropmumn y naowankm B
MockBe, 1, K MpuMepy, Aa>Ke TaKoN KPYMHOW To4kn obMeHa Kak B EkaTepunHbypre.

MpaBWabHO 3TO UM HET, MeeTCs B BUAYy 0606L1eHHas CTaTUCTHKa - AeNo KoHeYyHo MSK-IX. 3pecb byaeT
BEPOSATHO YMECTHO MPUBECTU CilyyYan n3 cobCTBEHHOrro0 onbiTa, 418 MOHMMaHUA Tak CKa3aTb BO3MOXHOIO
HeAOoMOHUMaHWs, Korga Ha o4HOM N3 BCTpeYy Kossierun ¢ NoBonxKbSA, cervac Bonen cyabbbl passmBatoLLmne
oAHoOro n3 onepatopoB B Co4yn (Mbl BC€ MOMHUM 3Ty nctoputo 2014 roga...) gonro "ybexganun" 4To y HUX Ha
To4yke obmeHa B Camape rpacuk "oTpucosbiBaeT" ropasno 6onblue ogHoro TouT/cek.
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CpaBHeHue obbeMa Tpaduka IPv6 Ha MSK-IX n NSK-1X

Kakon ecTb ewe cnocob B3rnsaHyTb Ha MSK-IX co cTopoHbI? B nHTepHeTe B3anmMoaencTBme aBTOHOMHbIX
cuctem obecnevmBaeTcs nNpoTokosiom BGP n onpenensieTcs B nepByto o4yepenb cocegsamum (neighbors),
npedgukcamm (nets, prefixes) n mapwpyTtamm K HUM (AS-PATH). Ha Touke obMeHa ona ynpowieHns
B3aumonencteusa B obwem (nmpmHroeom) VLAN-e npumeHsieTcs yaobHbI cepBuc - poyT-cepBep (Route
Server, RS). Yepes Hero nepenatoTCsa TOJIbKO aHOHChHI MapLWpPYTOB, a caM TpauK Mexay y4aCTHUKaMKn
HanpaBaseTcs Hanpsamyto. COCTOSIHME poyT-CepBepa MOXKHO NMOCMOTPETb Yepes Looking Glass (LG).
EcTecTBeHHO, B 3TOM cslyyae "3a 6opToM" ocTaeTcs 60bLION NAACT CKPbITHIA 3@ MPUBATHLIM NMUPUHIOM,
Unu Tam, rae B3aumMonencTeme CTPOUTCSA Ha 0cHoBe nNpsMbix BGP-ceccuin mexay ydacTHukamu. C apyron
CTOpOHbI LG oToBparkaeT TOJNIbLKO TeKyLLLee COCTOSHUE pPoyT-CeEpBEPA, - MOCMOTPETL €ro pasBnTne B
"ONHaMUKe", 3a KaKOW-TO NHTepBaa BpeEMEHU, 30eCb KOHEYHO Heslb3S.

3aTO MOXXHO peanm3oBaTb AOCTAaTOYHO HECNIOXKHbIN MeXaHW3M, KOTOopbI ByoeT nepnogmyeckm "cHuMaTb"
OaHHble ¢ LG pa3nnyHbiX To4ek obMeHa, MpuBoanTb X K egnHoobpasnto n fasaTb JOCTyN K obwen base
OaHHbIX Yepes Beb-cepBuc. PesynbTaT NpeacTaBieH Ha ru.map-ix.net. Mony4ynncsa yaobHbIn MHCTPYMEHT
Ons HabnogeHMs 3a poyT-cepBepaMun ToYek obMeHa. 30eCb MOXXHO, YC/IOBHO roBops, "oTMOTaTb Ha3an" u
MOCMOTPETb B KAKOM OKPY>XEeHUWN nepemMeHHbIX BGP B 3a4aHHbI MOMEHT BPEMEHW OHWN HaXO4WUJINCh.
EcTecTBeHHO, (hyHKLMOHAN ero B onpeaesieHHON CTENeHn OrpaHnYeH, - Heslb35 MOCMOTPETb COCTOSAHMNE
Ka)xgoro o6baBNsemMoro Ha poyT-cepBepe aHOHCa, Torga 6sl noTpeboBanock obpabaTbiBaTh HONbLLNNA
o0beM faHHbIX, - B TEKYLLEN peann3aumm ckopee 3To aHasor "show ip bgp summary". CerogHs ru.map-
ix.net cHMMaeT gaHHble € 29 LG (13 HUX 0eBATb OTHOCATCA K MSK-1X) Ha 24 To4ykax obmeHa. Ka>kabin mecsu,
0aXkKe B TaKOM, CMJIbHO ype3aHHOM npefacTasneHun, 6asa OaHHbIX yBennymBaeTca Ha ~800 MbawnT.


http://www.msk-ix.ru/company/news.html?id=20151110
http://www.msk-ix.ru/network/traffic.html
https://cdn.nag.ru/news.public.uploads/upload/images/20151222-0001.png
http://www.msk-ix.ru/network/traffic-ipv6.html
http://www.ix.ru/nsk/network/traffic-ipv6.html
http://ru.map-ix.net/
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Tenepb, NMes TaKOW MHCTPYMEHT, AaBalTe nonpobyem BEPHYTLCA K 106MNAPY 1 B3rnsgHEM Ha MNOJIOXKEHMe
MSK-IX cpean poccunckmnx Todek obmeHa, B3siB A1 y4eTa Tpy oceHHUX Mecsita 2015 roga (01.09 -
01.12.15). 3a 3TOT Nepmnoa Ha BCex rnsowankax, Kotopble "obcumTbiBaeT" cepBuUC, 6bIN10 3aperncTpmMpoBaHo
938 yHMKaIbHbIX aBTOHOMHbIX CUCTEM, FAe no Kakon-nmbo n3 BGP-ceccnin 6bin ycTaHoBseH ctaTyc Up muan
Ectablished. Ha Bcein cetn MSK-IX, To eCcTb BCcex ee naoLanokK, Kak B MOCKBe, Tak N B perMoHax, B TOxe
BpeMs ObIs10 3a4eNCcTBOBaHO 564 AS, rae nofaBnsaioLlas posb, Kak Xopowo BuaHo, obecneymBaeTcs
naowankonm B MockBe - 3geck 6b110 444 AS. Ha Bce gpyrue, uMesi B BUAY PernoHasibHble Maowanky cetTu
MSK-IX, npuxogntca 6bonee 4em B ABa pa3a MeHblUe YHUKaNbHbIX AS, - ToIbko 211. Hago To/bKO NOHUMaTb,
4YTO, K MpMMepy, Takas aBTOHOMHasA cuctemMa kak AS13238 (AHaekc) nnm AS57629 (ivi.ru) B Kaxgom ums
KaTeropum, Kak yHukanbHasa Ana Hee, y4nTbiBaeTca OOMH pas.
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All Unigue RUS ASes Unique MSK ASes (MSK-1X) Other IX's (except MSK-AX)

MSK-IX cpean poccunckumx IX’'s: yHnkanbHble AS y4aCTHUKOB

Ecnn nocMoTpeTb Ha pa3BuTUe poyT-cepBepa naowankm MSK-IX B MockBe, BUOHO, Kak nocTteneHHo B 2015
roAy Lo yBenanyeHne akTueHbix BGP-ceccuin n BmecTe € 3TuM poc ob6beM 06bABASEMbIX HA HEM aHOHCOB
ydYaCTHMKaMM 3Ton nnowankun. 3 HoBbIX yHaCTHUKOB, KOTOPbIE MOABMAUCL B 3TOM rogy Ha naowagke MSK-
IX B MockBe B 3TOM rofy, 6€3yc/ioBHO, CTOUT OTMETUTb COLMaNbHYI0 ceTb BKoHTakTe (AS47541 n
AS47542), a Tak)xe NpoaoJKUBLLEECS BKJIIOYEHME B CBOK OpOUTY OMepaTopoB B pernoHax, B YaCTHOCTU
KpacHosipckoro MHTepTakc (AS16300), MeranvHka n3 TaraHpora (AS49037), nan ona npmMmepa He Tak
[aBHO BoWeALWero rnoj pUcoMKLmMio pOCCUACKOro 3akoHoaaTenbCTBa B 061acTn cBA3n KpbIMCKOro
Kpaakoma (AS6789). KoHe4HO, rnsans Ha naowaaky B MockBe, cTomT obs3aTeslbHO OTMETUTL BoNbLUYIO
paboTy, NnpoBefeHHy0 TexHunyeckon cnyxbom MSK-IX no nepeBony ee Ha HOBOe afpecHoe IP-npocTpaHCTBO
B Te4yeHune oKTabps, HoS6ps n oekabps 3Toro roaa.
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Jan Fels Mar Apr May Jun il Aug Sep Oet Maw Dec
From:21/12/2014 05:50:17 To:21/12/2015 05:50:17

W routes :  Max- B9148 Min- 1784 Last- 69148
| nets : Max- 32251 Man- 1255 Last- 32102

PasBuTue poyT-cepsepa rniowagku MSK-1X B Mockee B 2015 rogy
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Bnpoyem, HeNb3a He OTMETUTb, YTO YBeAnyYeHne obbeMa aHOHCUPYEMBIX Yepe3 poyT-CeEpBEP MapLUPYTOB U
npegnKcoB He O0IXKHO BBOAUTL B 3abny>XAeHne, Tak Kak 3TO He BCcerga npuBoauT K yay4dlWeHUto
B3aMMOOEeNCTBMSA Ha aukce. B3aTe onsa npumepa naowanky MSK-IX B Poctose, RND-IX. C 04HOM CTOPOHHI,
BUOHO O4€Hb 3aMETHOE yBe/IMYEeHNEe KOIMYEeCTBa aHOHCUPYEMbIX Ha 3TOM To4yke obMeHa npedunkcos B
Ha4vane okTsabps, 4To CBA3aHO C TeM, 4TO Bosiblue MapLWpPyToB CTajla 06baBNATE AS9049 (3P-Tenekom). C
OPYron CTOPOHBI, C HaYasla roga 3Ta NJowajaKa notepsasaa NMPUCYyTCTBUE Tpex AOCTaTOYHO KPYMHbIX 4
pblHka PocToBckol obnactu ceten goctyna: AS8359 (MTC), AS20806 (MHpoTeKC TaraHpor Tenekom,
npnobpeTteH PocTtenekomom) n AS44775 (Cnapk, oH >Xe D11eKTpo-KoM [loH, nornouweH TTK). Bpsaa nn IP-
Tenekom, fake BCEN CBOEN CeTbIo, He CaMOWN, KCTaTu, MaJleHbKOW, BKyne ¢ nossmswnMucsa Ha RND-IX
HOBbIMU y4acTHMKaMu (CDN-ceTb MeracdoHa - AS31133, loHTexcBA3b - AS45055, NHTenKom - AS63040),
CMOr /1M B KaKON-TO Mepe afleKBaTHO KOMMEeHCUPOoBaThb BbiNajatoLwme notepu oT ux yxoga. To eCTb BAnUsHuE
MeTPUK MapLupyTa Ha aaropuT™ Bbibopa nyyliero nyTun cjiefoBaHUA NakeToB no NnpoTtokony BGP 3abbiBaTb,
KOHe4YHO, He criefyerT.

Kak He cnegyeT Takxe 3abbiBaTb U MPO TO, YTO B UHTEPHETE Ka)<[as y4acTBYioLLAs BO B3aUMOOENCTBUN
CeTb UMEEeT CBOM 3roUCTUYHbIE MHTEPECH], KOTOPbIE OHa CTapaeTCs yO0BJeTBOPUTL, BeAsi CBOIO
MUPUHTOBYIO MNOJINTUKY. KOTOPY!O, B CBOIO o4epedb, Ha pOyT-CepBepax pas3/inyHbIX To4ek obMeHa oHa,
NMeeTCA B BUAY CETb, MOXET peasin3oBaTb, 3aAEACTBYS, K NpumMepy, ynpasnstowmne BGP-KoMboHNTHN.
HioaHChI, 4TO He BCE YYaCTHUKUN TOYKM 0OMeHa, Aaxke 06bAB/sAS CBOM aHOHCHI Ha poyT-CepBeEpPE, BeayT
OTKPbITYIO MUPUHIOBYIO MOJINTUKY - HAZO0 YYNTbIBATb.

AMND-IX: routes / nets

Jan Feb Har Apr May Jun ail LIv ) e oct o D
From:21/12/2014 0B:55:14 To:21/12/2015 08:55:14

B routes Max- 2346 Min- 958 Last- Z133
B nets i Max- 2329 Min- 935 Last- 2120

Pa3suTume poyT-cepsepa nnaowagku MSK-IX B PoctoBe-Ha-[oHy (RND-IX) B 2015 roay
SPB-IX / STW-IX / SMR-IX / KZN-IX / EKT-IX / NSK-IX / VLV-IX

Mo maTepunanam npeseHTaumm Ha MpuHrosom gopyme MSK-1X 2015: HabniopgeHue 3a IX yepes Looking
Glass
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