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NHTepHeT-Tpaduk

@ 'Internet Study 2008/2009' n 'Internet Study 2007’,
H. Schulze, K. Mochalski (ipoque GmbH)
e 8 perunoHos
e 1,1 mnH. nonb3oBaTtenei
e 1,3 nerabaiit Tpachuka (1 Nb = 1024 Th)
o 8 onepatopoB n 3 yHuBEpcMTETA

Region Monitored ~ Evaluoted Network Type
Users Traffic (TB)
Northern Africa 250.000 70 ISP
Southern Africa 50.000 83 ISP, saiellite uplink
South America 50.000 38 ISP
Middle East 200.000 60 ISP
Eastern Europe 100.000 200 ISP
Southern Europe 20.000 170 ISP
Southwestern Europe 80.000 100 ISP
Germany 100.000 560 11SP, 3 universities
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NHTepHeT-Tpaduk

@ Twunbl Tpaduka, 2008/2009

o Tpaduk haiioodMeHHbIX MUPUHIOBBLIX CUCTEM NNANPYET BO BCEX
pernoHax

Profocol ~ Southern  South  Fosten  Northern Germony Southern  Middle  South-

oss Mrice  America  Ewrope  Mfrico Furope  FEost  western
Europe

P2P 6577%  65.71%  69.95% 4251% SZT9N  5512%  4477%  54.46%
Web 2093% O 1817%  1623% 3265% 2578% ISN1% 3449%  2329%
Sireaming 583% THI% 7% BTG TN 955% 464% 1014%
YolP 121%  0B4%  003%  112%  086%  067%  079%  167%
IM 004% 006%  000% 002% 0l6% 003% 050% 008%
Tunnel 016%  0]0% - - - 009%  274% -
Standord 131%  04%% - 089%  489% 052%  183% 123%
Gaming - 0% - - 052% 005%  0]15% -

Unknown  476%  729%  6AS% 1409%  784%  886% 1009%  913%
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NHTepHeT-Tpaduk

e Twunbl Tpaduka, 2008/2009 n 2007

e [ona P2P-tpacpuka ymeHbwmnace no cpasHeruto ¢ 2007 r.
o BpemenHo Bospocna pons Web-tpadmka 6narogaps calinoobMeHHbIM
cepsucam (RapidShare, Megaupload, FileFactory u 1.n.)

S Enstern Europe Germany Middle East 50':::“
(s m 2007 m 2007 m 2007 ﬂlﬂmﬂ]ﬂ;’ 2007
Pap 60.95% B3AG% S279% 6995% A4TT%  ABOT% SA4E%  6304%
Web 16,23% - 2578%  M34% M4 MTIN DB% -
Sreaming  734% - % TI5%  A6A%  007% 10M% -
VolP 0,029% - 086% 092% 079% 057%  167% -
IM 0,002% - 0l6% 032% 050% 0.24%  0,08% -
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NHTepHeT-Tpaduk

@ 'Internet Observatory’, ipoque GmbH, 2012
o P2P-tpaduk bonbue He nugnpyet B NHTepHeT-Tpaduke
o CyliecTBEHHO yBENUYMNACh JONS NOTOKOBOrO MybTUMELNA

Europe: Total Bandwidth

38 %
5%

38 %

Streaming Standard ™ Tunnel P2P M VolP Other
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NHTepHeT-Tpaduk

@ 'Cisco Visual Networking Index: Forecast and Methodology', 2013

o Oxunpaetcs panbHelilwee cokpauenne gonn P2P-Tpacuka n poct
NOTOKOBOIro MynbTmnMeana

Consumer Internet Traffic, 201

2012 2013 2014 2015 2016 2017 CAGR
2012-2017

By Network (PB per Month)
Fixed 25,529 32,097 39,206 47,035 56,243 66,842 21%
Mabile 684 1,239 2,223 3,774 6,026 9,131 68%
By Subsegment (PB per Month)
Intemet video 14,818 19,855 25,800 32,962 41916 52,752 29%
Web, email, and data 5,173 6,336 7,781 9,542 11,828 14,494 23%
File sharing 6,201 7119 7816 8,266 8478 8,667 7%
Online gaming 22 26 32 39 48 59 22%
By Geography (PB per Month)
Asia Pacific 9,033 11,754 14,887 18,707 23458 29,440 27%
North America 6,834 8,924 11,312 14,188 17,740 21,764 26%
Western Europe 5,086 5,880 6,804 7,810 9,197 10,953 17%
Central and Eastem Europe 2194 2,757 3433 4,182 5015 5,897 22%
Latin America 2,656 3,382 4,049 4,588 5,045 5487 16%
Middle Eastand Africa 410 640 944 1,334 1,816 2432 43%
Total (PB per Month)
Consumer Intemet traffic 26,213 33,337 41429 50,809 62,269 75,973 24%
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NHTepHeT-Tpaduk

@ 'Global Internet Phenomena Report’, Sandvine, 2013
e TOIM-10 npunoxenuii 8 YHHH, CLUA, npoBogHsblii gocTyn

Upstream Downstream Aggregate

Rank Application Share Application Share Application Share
1 BitTorrent 34.81% | Netflix 32.25% | Netflix 28.88%
2 HTTP 7.53% | YouTube 17.11% | YouTube 15.43%
3 SSL 5.81% |HTTP 11.11% | HTTP 10.66%
4 Netflix 5.38% | BitTorrent 5.57% | BitTorrent 9.23%
5 Skype 4.88% | MPEG 2.58% | SSL 2.39%
6 YouTube 3.71% | Hulu 2.41% | MPEG 2.30%
7 Facebook 1.71% | iTunes 1.90% | Hulu 2.16%
8 Apple Photostream 1.34% | SSL 1.89% | iTunes 1.71%
9 Dropbox 1.21% | Flash Video 1.72% | Flash Video 1.53%
10 Carbonite 0.99% | Facebook 1.48% | Facebook 1.52%
Top 10 67.38% 78.03% 75.82%

Isandvine
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NHTepHeT-Tpaduk

@ 'Global Internet Phenomena Report’, Sandvine, 2013
e TOI-10 npunoxenuii 8 HHH, EBpona, nposoaHbiii goctyn

Upstream Downstream Aggregate
Rank Application Share Application Share Application Share

1| BitTorrent 40.63% | HTTP 26.15% | HTTP 23.34%
2 | HTTP 10.70% | YouTube 24.25% | YouTube 21.27%
3 | YouTube 7.79% | BitTorrent 12.22% | BitTorrent 17.36%
4| eDonkey 6.45% | RTMP 4.16% | Facebook 3.95%
5| Skype 5.86% | MPEG 4.03% | RTMP 3.67%
6 | Facebook 3.79% | Facebook 3.97% | MPEG 3.48%
7| SSL 2.20% | Flash Video 2.98% | eDonkey 2.59%
8 | RTMP 1.21% | eDonkey 1.74% | Flash Video 2.59%
9 | MPEG 1.11% | Skype 1.65% | Skype 2.41%
10| Flash Video 0.94% | iTunes 1.54% | SSL 1.47%
Top 10 80.67% | Top 10 82.69% | Top 10 82.12%
“Isandvine
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© P2P-tpaduk
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P2P-tpadmk

@ OcobeHHocTn P2P-Tpachuka :

MapgeH o nponyckHoii cnocobroctn cetu (bandwidth-hungry)
o Be3pasznuyen k Tononorum cetu (topology-unaware)

e He npunocnT gononnnTensHoin npubbinm onepatopam

o BuisbiBaeT npobsembl y onepaTopos ¢ npasoobnagatensimu

o [lonoxxeHue pgen y onepatopos :
o CrpemunTenbHbili pocT 0bbemos VHTepHeT-Tpaduka
e Bonbuwoe pasHoobpasne NHTepHeT-npunoxeHnii ¢ pasandHbIM®
TpeboBaHusamu k QoS
e Ycunneatowasca KOHKypeHuunst Ha pbiHke VlHTepHeT-ycnyr
e VYHacnenoBaHHas nH(PACTPYKTypa C aCUMMETPUE B CKOPOCTH

Uplink
Cllent Server
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P2P-tpadmk

@ MXagHocTb 40 NPONYCKHOR cnocobHoCTn ceTn

' WToment 221 [E=8 =8 =)

File Options Help

— ~
Proscomn [B@IZ| X[ 0@ ok
Name Sie  Done Status Seeds  Peers DownSpeed  UpSpeed  Uplosded Ratio Avail
&) Tomens @) & ubuntu 1304-deskt.. 794 MB | Downloading 48(G205) 2(1026) 100MB/s  326K8/s 46448 0000 489%9
+ Completed @) Geners | i Trackers] 8 Peer | iecea] Lo s oAl speed [ B bogger]
it actem 3 Clent Flsge % DownSpeed  UpSpeed Regs  Uplosded Downlosded Peerdl. -
= 'l":b‘:l':l‘:” ups5-35-246-234 dedicated hosteurope.de [uTP] WTorent 30 DHP 1000 18K8/s 210 me
= T DXP 1000 2323k8/s  03KB/s 42]0 5178
_ Hip-37-24-202- T 1 DXEP 1000 04KB/s  01KB/s 2[0 16048
B Feed: 0) DHXP 1000 61k8/s  02Kk8/s 4]0 81648
el (TP} kL DIXP 1000 102kE/s  03KB/s 25(0 65218
New Apps! 553357922 ovh.net [uTP] Transmission2.52  DXEP 1000 270kB/s 01kB/s 710 264 M8
55453373003 kimsufi.com [uTP] Transmission 252 DHXP 1000 765KE/s  02kB/s 19]0 875M8
=, kL 1 DXP 1000 806KkBs 02K/ 21[0 s40MB =
S starbuck nickwalke.com [uTP] Transmission 282 DIEP 1000 79L5K8/s  11k8/s 1810 956MB
B svveloclty.de [uTP] Transmission 252 DHX.. 1000  1396k8/s  03kB/s 4]0 100M8
668514299 [uTP] Tnsmission 252 DXP 1000 470K8/s  02kB/s 11]0 432M8
=, L UWDKX. 875  196k8/s  110k8/s 8]2 35248 ST6KB 14 MB/s
65710520 Toati194 05X 1000 110
74112202114 [uTP] Transmission 251 DIXEP 1000 1013k8/s  03kB/s 20]0 121m8
' pppoe-77-234-2-152kosnetu WTorent 313 0 1000 04kB/s 210
55516128 net (uTP] Tnsmission 251 DIXP 1000 1105k8/s  03kB/s 20]0 164 M8
= et [TP] T 1 DHX. 1000 09KkB/s 210 mie
1 TPl T DXEP 1000 210
Subercat [uTP) Trnsmission252  DIXEP 1000 954KkB/s  02KkB/s 23]0 162M8
o mailrusvil.u (uTP) Transmission277  DXEP 1000 10MB/s 13K/ 208]0 83M8
. et [uTP] T DXP 1000 06K/ 310 480k8
e abrmS7.neoplus.adsltpnet.pl (uTP) Trnsmission251  DXP 1000 48K8/s  03KkB/s 3]0 49648
o ppp3-237-199-200,pppoe mtu-netru [uTP] Bitforrent782  UDX. 826  63kB/s  47KB/s 4]0 1248 160k8
5 h2095876 stratoserver.net (uTP] Trnsmission251  DXP 1000 2253K8/s  04K8/s 3]0 270M8
59 557967 CEF dipd.t-ipconnect de TP Trnsmission281  DIP 1000 3L1K8/s  05K8/s TL|0 385M8
5189-212-98-205 dynamict-2.net [uTP] WTorrent 33 DHXP 1000  8955KB/s  11KB/s 1440 s85M8
59 58343084, dip0.t-ipconnect.de (uTP) Trnsmission 277 DIXEP 1000 TH3KB/s 09K/ 105]0 193M8
5353098999 kimsufi.com [uTP] Trnsmission280  DXP 1000 15MB/s  18K8/s 155]0 107M8 g
DHT: 277 nodes (Updating)  D:10.2 MB/s T: 7439 M8 U:3334B/s T: 18 MB ]

P2P Networks JNekuus Ne 4



P2P-tpadmk

@ BsanmopelicTBrne OKOHEUHbIX YCTPONCTB Kak HAaNOXKEHHAs CETb
(overlay)

Overlay
network

Physical
network
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P2P-tpaduik

o 5e3pa3nw—me K TOnoONOrnn CeTn

) Wandering IPs
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CopepxaHue

© 32aaum onepaTopos
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3afaym onepaTopos

o VYBenanuntb NpubbLIIb NyTeMm:
o VBennyeHns KNNEHTCKONR Basbl 1 yMeHbLEHMS OTTOKA NOJb30BaTesel
o BsumaHnus nnaTel ¢ npoBaliiepoB KOHTEHTa 1 ycnyr 3a obecnedeHue
Tpebyemoro QoS

@ VYMEeHbLUUTb U3AEPXKKU MYTEM:

o CokpalieHusi pacxofoB Ha OnJiaTy TpaH3UTHOro Tpaduka
o CokpalleHus pacxofoB Ha anrpeiis ceTesoll MHPaCTPYKTYpbI
o Breppenus pewennii ¢ 6oablinm cpokoM cyxbubi

o Kak?

]
o [lyTeM yMeHbLlUEHNSI HEraTUBHOMO BAUSIHUS Tpaduka (haitioobMeHHbIX

MMPWHIOBbIX CeTel

[Oynaiiues P.A. (CI P2P Networks JNekuns Ne 4 17 / 53




@ Crocobui pelenus
@ VBesnyeHmne NpomnyckHoi cnocobHOCTL ceTu
@ Bbnokupoeka P2P-tpaduka
@ KBoTbl Ha nepeaaBaemeblii Tpachuk
o [udbdpeperunposarHoe obcnyxxueaHune
@ Kswuposarne P2P-Tpaduka
@ Jlokanuzsauusi P2P-tpaduka
e uTP
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Cnocobsbl pelueHus

e Yto penatb?

HapawuBaTe nponyckHyto cnocobHoCTL cetu

Broknposate P2P-Tpachuk

BeoanTb KBOTHI Ha nepegaBaemblii ViHTepHeT-Tpaduk
OudbcbepeHumpoBatHo 0bcnyXunBaTh TpauK pasinyHbIX NPUAOKEHUT
Ncnonb3oBathb pelenns, apyxecteeHHble kak K P2P, Tak n k ISP
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VBennyeHune nponyckHol crnocobHOCTb ceTu

@ Overprovisioning — Hasn4ue 3anaca NPoNyckHOl cnocobHocTu ans
NpefoTBPaLLEHNS NepPerpyskn cetTn

@ 'ISP Traffic Management Technologies: The State of the Art’, Heavy
Reading, 2009

] LUVIpOKO NCNosIb3yeTCAa onepaTtopamm

@ Benuuyunna sToro 3anaca 3aBucuT oT MHOTUX haKTOPOB:

WNcnonb3yemas TexHoMOrUs v TOMOMOrUs CETU
HbiHewHMiA 1 nporHosnpyemelii obbembl Tpaduka
Yucno u Tun nonv3losarteneii

o
o
o
o CocrtaB 1 Tun npunoxeHuii
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VBennyeHune nponyckHol crnocobHOCTb ceTu

e TOASnet, 2008/2009:
e "All house uplinks will be upgraded to 1 Gbit/s and core
network to 10 Gbit/s capacity"

@ TOASnet, Hos6pb 2010:

o "The link between TOASnet and Funet/Internet will be
upgraded to 10 Gbit/s. After the upgrade the available
bandwidth will be more than ten times of current
capacity. This will hopefully solve the congestion
issues which have plagued the network especially during
the evenings"

@ TOASnet, cpeBpansb 2011:

o "Most of the TOASnet access switches, around 200 units,
will be replaced during this spring. The upgrade will
bring more features to house networks, increase security
and network stability"
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VBennyeHune nponyckHol crnocobHOCTb ceTu

o [Mntochbr:

e 3anac nponyckHoin cnocobHocTn Ha bygyuiee
o Heneperpy»>xeHHoli ceTbio nerye ynpasaaTb

o MuHycsbl:

o OrpaHuyeHHbll No BpemeHn acpdpekT
o TpebyeT cepbesHbIX KanMTaNOBIOKEH W

e BuiBog;
e He B cocTOsiHUM CaMOCTOSITENBHO pelunTh BCe Npobaemsi,
nopoxgaaembie P2P-Tpadrkom
o CrnepyeT mcnosib3oBaTh B KOMOUHALMM C APYrMMI PELLEHNSIMIA
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Bnoknpoeka P2P-Tpadmka

@ P2P blocking — 6nokupoeka nopToe, MCMOAb3YEMbIX MUPUHFOBLIMU
aiiNnoodbMeHHbIMU cncTeMamMm

o COBpeMeHHbIe P2P—I'IpI/IJ'IO)KeHVIF| nogonep>XXnearoT gNHaMnN4eckoe
Ha3Ha4Y€HWUE NOpPTOB

[Oynaiiues P.A. (C

Preferences =
Ul Settings.
Directories. Listening Port
Part used for incoming connections: 38545 Random port
© Banduwicth [ Encble UPnP 9 Random .
i BitTorrent nable UPnP port mapping andomize port each start
| Transter Cap 9] Enable NAT-PMP port mapping 9] Add Windows Firewall exception
i+ Queueing Proxy Server
i~ Scheduler
; 5 = 121001 3854
ek Ut Typer [(none)
Playback Authentication

Advanced

Use proy for hostname lookups
Use proxy for peer-to-peer connections

Proxy Privacy
Disable all local DNS lookups

Disable features that leck identifying information

Disable connections unsupperted by the proxy

P2P Networks

JNekuus Ne 4
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Bnoknpoeka P2P-Tpadmka

o [Mntochbr:

o Cokpallaer 3arpy>eHHOCTb CETEBbIX PECYPCOB
o [NpepoTspaiaer npobnembl ¢ npasoobnagarensiMu

o MuHycsbl:

o CnoxHo 3abnokmposaTb BecTb P2P-Tpadhnk
o [lopoxxgaer HeaOBONILCTBO M OTTOK MOJb30BaTeEl

e BuiBog;
) nOXO,EI,VIT JINWb OANA KaMNYCHbIX U KOPMOPATUBHbBbIX ceTen

[Oynaiiues P.A. (C
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KBoTbl Ha nepesaBaemblii Tpahuk

e Bandwidth caps (quotas) — orpanuyeHne obbema nepepaBaembix
NOJIb30BaTENIEM AAHHbIX B PAaCYETHOM Neproge
e Ecnun nonbsosatens NpeBbIWaeT KBOTY, ONEPATOop CYyWECTBEHHO
OrpaHNYNBAET €ro CKOpPOCTb AO KOHLUA MecsAla
° ﬂ'OI'IJ'IaTVIB, NOoNb30BaTE/Ib MOXET BOCCTAHOBUTbL CKOPOCTb

@ 'OECD Communications Outlook 2011', OECD Publishing, 2011
o OECD = OpraHusauns 3kOHOMUYECKOrO COTPYAHUYECTBA 1 Pa3BMTMA
o Cents6pb 2008: keoTbl ucnonb3osano 36% npoBogHbLIX ONEPAaTOPOB
o CeHTsbpb 2010: keoTbl ncnonb3osano 29% NpoBogHbIX ONepaTopoB

@ B nocnegHee BpeMsi KBOTbI CTain Yalle WCMOJIb30BaATHCS
MOBWUIbHBLIMU OnepaTopamu
e VYBenuuyeHue 4ncna MynbTUMERUTAHBIX MODUIIBHBIX YCTPOWCTB
MOBbILLAET Harpy3ky Ha ceTb

[Oynaiiues P.A. (C P2P Networks JNekunsa Ne 4



KBoTbl Ha nepesaBaemblii Tpahuk

@ [lo Mepe pa3BUTUS TEXHOIOMMIT ONEPATOPBI YBEANYMBAIOT KBOTbI
N/UAN CHUXKAIOT LieHbI

@ Shaw Communications, gekabps 2010

o $47/mecsiy = 75 I'b/mecsiy,
o $57/mecsay = 125 I'b/mecay

@ Shaw Communications, dpeBpanb 2012
o $45/mecsay = 125 I'b/mecay
o $55/mecsay = 250 b /mecay,
o $65/mecsay, = 400 ['B/mecsy,

@ Shaw Communications, okTs6ps 2013
o $30/mecsay = 125 'b/mecsy,
o $40/mecsay = 250 I'b/mecsy,
e $50/mecsy = 400 I'6/mecsy
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KBoTbl Ha nepesaBaemblii Tpahuk

@ KBOTbl 3aCTaBASIOT NOMBL30BATENER PerynmpoBaTh CBOK
IHTepHeT-aKTNBHOCTbL, HO NOPOXKAAOT HEAOBOILCTBO

e http://forums.castanet.net/viewtopic.php?f=12&t=28446

Bandwidth caps coming and being enforced soon.
Ciby Loed » Mov 5th, 2010, 2:26 pm

http:/fwww dslreports com/forum/r249439041-Shaw-charging-for-extra-bandwidth.

Gotta love living in Morth America.

Wish we had some options up here to switch to.

Now | don't MIND usage caps. but they don't make any sense in the least, especially not with this pricing structure. The
bandwidth IS there, there’s no point in cutting it off at some corporately decided upon number.

We already have some of the crappiest, and most expensive internet around, now we pay even MORE for it if we actually USE
our internet. WTF!

Good bye linux distro's weekly. wow patches, game mods, everything... UGH.

So stupid to have to control myself on a senice that I'm already paying for and no-one would know the better if | was
downloading 1Tb or 500Gb. Ugh

[Oynaiiues P.A. (C
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KBoTbl Ha nepesaBaemblii Tpahuk

o [Mntochbr:

o CoKpallatoT 3arpy>KeHHOCTb CETEBLIX PECYpPCOB B MacliTabe
AeHb/Hepens /mecsay
o YacTu4HO KOMMEHCMPYIOT pacxofbl onepaTopa

o MumHychbi:

o He nozeonsitor 6opoTbest ¢ neperpyskoii B macwitabe
cekyHaa/MunyTa/vac
o [MopoxaaloT HefOBOALCTBO 1 OTTOK Nosb30BaTenel

@ BouiBog;

o [lo BO3MOXHOCTW CnepyeT nsberaTb NCNOBb30BAHUS
o Cnepyet paccuutbiBatb ¢ ydetom ycayr IPTV, VoD u T.n.

[Oynaiiues P.A. (C
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HubdeperumpoBaHHoe obcny>xnBaHvie

e Bandwidth management (traffic shaping) -

andbbepeHMpoBaHHoe obcnyxueaHue Tpadrka pasinyHbIX
NPUAOXKeHUA 1n/nnn nonb3osarteneii
o [No3BonsieT ynpaBnsaTh NPOMNyCcKHON CMOCODHOCTLIO CETU CTAaTUHECKU
nnn ANHaMn4eCckKn

o Kak 370 paboTtaer?
© TlpunoxeHnsiMm Ha3HAYaOTCS pasaMYHbIE NPUOPUTETI
@ Bce nocrynatowme nakeTbl KnaccuuumupytoTCs No NMPUIOXKEHUSM
© [anvHeiiwee obcnyxnBaHue 3aBUCUT OT NMPUOPUTETA MPUSOXKEHUS
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HubdeperumpoBaHHoe obcny>xnBaHvie

@ licnonbsosatue ipoque Traffic Manager onepatopom TVTEL
o P2P-tpaduky HasHaueH bonee Huskuii npuoputet, 4em Web naun VolP
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W Complete 1ink traffic

@ complete IPu4 traffic in selected subnets

B FZP IPu4 traffic in selected subnets

W Hon-F2P IPu4 traffic in selected subnets
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HubdeperumpoBaHHoe obcny>xnBaHvie

@ AHanun3 3arofioBKOB Y NakKeToB bonblie He No3BonseT AOCTOBEPHO
Pa3INHNTb NPUNOXKEHNA

Preferences (=)

Ul Settings

. Directories Listening Port

Part used for incoming connections: 38545
Bandwidth erable Unp oo e R

 BitTorrent nable UPRP port mapping andormize port each st

- Transfer Cap Enable NAT-PMP port mapping 7] Add Windows Firewall exception
Queueing Proxy Server

-~ Schedul =

Playback Authentication

- Advanced

Use proxy for hostname lookups
Use proxy for peer-to-peer connections

Proy Privacy
Disable all local DNS lookups

Disable features that leak identifying information

Disable connections unsupported by the proxy
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HNundbdepeHumpoBatHoe obcay»xuBaHme

o CospemeHHble P2P-npunoxeHus noaaepxusatoT wndposaHme
Tpachuka, YTO NPEensiTCTBYET €ro naeHTUdUKaL My onepaTopom

Preferences (=)
Ul Settings
- Directories Basic BitTorrent Features
. Connection Enable DHT Network Ask tracker for scrape information
Bandwidth nable DHT for new torrents ] Enable Peer Exchange
~ BitTorrent
Transfer Cap nable Local Peer Discovery 7] Limit local peer bandwidth
Queueing nable bandwidth management [uTP]
- Scheduler Enable UDP tracker support
-~ Web UL 1P/Hostname to report to tracker:
Playback
- Advanced Protocel Encryption
Outgoing: Disabled [] Allow incoming legacy connections
ed
[Oynaiiues P.A. (C P2P Networks
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HNundbdepeHumpoBatHoe obcay»xuBaHme

o CeteBoit HeliTpanuTeT (net neutrality)

e ObcnyxuBaTh BCe nakeTbl No metogy 'best-effort’

o CeTeBoil HERTPANNTET NAN CNPABELINBOE UCMNOL30BAHNE CETEBbLIX
pecypcos (fairness)?
o Menee 20% nonbsosaTeneii renepupytot bonee 80%
NHTepHeT-Tpaduka, co3gasas npobnembl apyruM nosib30BaTeNsiM
o [naTat kak BCe, a pecypcoe noTpebasiioT CylecTeeHHO bonbLue
e Hago an nennTh nponyckHyto cnocobHOCTb ceTn NopoBHy?
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HubdeperumpoBaHHoe obcny>xnBaHvie

o Deep Packet Inspection (DPIl) — komnnekcHbiii aHanus Tpaduka,
a He TONbKO 3aroJIOBKOB

o AHanus naTTepHOB B MakeTax
o Cratuctnyecknii aHanus Tpacuka
o [loBegeruyeckuii aHann3 paboTbl NPUAOKEHUS

@ He tpebyetca ananusmposats BCE naketbl B notoke

e [JocratouHo 1-3 naketoB asis HewundpoBaHHOro Tpadrka
o Wnn 3-20 naketos ans wudposaHHoro

o DPI takxe ucnonbsyercsa gnsi:

o DunbTpauun cnama u obHapy>XeHusi BUPYCOB
o KawupoBaHns KOHTEHTa
o ObHapy»xeHusi BTOp)KeHuii
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HNundbdepeHumpoBatHoe obcay»xuBaHme

o [Mntochbr:

o [Nproputezauus onpegeneHHbix TMNOB Tpadhuka
e He 6nokupyet nonvocteto P2P-Tpachuk

o MuHycsbl:

o DPI pobasnsier 3agepxKy A/is BCex TUNOB Tpaduka

e 3aBUCUMOCTb OT HagexxHocTu pabotsl DPI

e Bonpocsi cetesoro Helitpanuteta

o MoxeT nopoxgaTb HeAOBOLCTBO U OTTOK NoJsib3oBaTenel

@ BouiBog;
o Pekomenpgyetcs
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KawuposaHue P2P-Tpaduka

o KbawwupoBaHue
o BmecTo nepepayun pa3 3a pasoM, HacTo 3anpallnBaeMblii KOHTEHT
NOMELLAETCS B JIOKAJIbHbIN K3LW
o B nocnepytowieM KOHTEHT nepefaeTcs U3 Kalla, HE 3arpy<as
MarmcTpasjibHble KaHasbl

e Kbawwuposanue B cetu (network caching) — cospatue B cetn
KoWa C 4acCTo 3anpallnBaeMblM KOHTEHTOM

e lcnonbsyercsa cosmectHo ¢ DPI
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KawnposaHue P2P-Tpadpuka

o [lpoussogunTenn:

PeerApp

Oversi Networks
Blue Coat Systems
Huawei Technologies
Cisco Systems
Juniper Networks

@ OverCache ot Oversi Networks

ISP Video summary

126t
B
5 196
v]
% 8G /\
E 656G |

4G |
"
H 26
@

(]
pi:-} 18 20 2 2 23 24
From 2016/01/17 16:35:00 Te 2010/01/24 16:35:00

B Video 1in Current : 0.00 Average: 229.33 M Maximum: _403.92 M

W Video out Current: 0.00 Average: 6.31 G Maximum: 10.56 G

[Oynaiiues P.A. (CI P2P Networks JNekunsa Ne 4



KawnposaHue P2P-Tpadpuka

@ KswuposaHue noTeOpCTBYET NMUpPaTCTBY?
e [la
e Her
o Kak pewnt cyg ®

@ US Code, Online Copyright Infringement Liability Limitation Act, title
17, chapter 5, §512 (b):

o "A service provider shall not be liable ... for
infringement of copyright by reason of the intermediate
and temporary storage of material on a system or network
controlled or operated by or for the service provider"
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Network Caching (cont'd)

@ Pewenns ana kawmnposaHus P2P-Tpacduka B ocHoBHOM
NCNONBL3YIOTCA TaM, rae TPaH3UTHBIA Tpaduk CTOMT Aoporo, a
Bo3epaT uxsectuuuii (ROI) oueHb BbiCTpbiii

o Knuentol Oversi Networks

\ Taiwan

Thailand .

" AnTARcTicA

Customers
Trials
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KawnposaHue P2P-Tpadpuka

@ 'XpaHuTb KOHTEHT BAIMXKe K TEM, KTO €ro 3anpaluinsaeT’ — Takast
yHkuus ecTb y HekoTopbix P2P-npoTtokonos

@ Hanpumep, Freenet:

© AHoHUMHOCTB
© XpaHeHue pa3gaBaemMoro KOHTEHTa B CETU, a He Y Mosib30BaTenNs
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KawnposaHue P2P-Tpadpuka

o DECADE: DECoupled Application Data Enroute
e http://tools.ietf.org/wg/decade/

@ B otauumne ot nponpuetapHbix pewennii, uensto npoekta DECADE
sABNsinack paspabortka craHgaptHoii(!) apxutekTypbl gns:
o ABTOpr3auun 1 AOCTYNa K KILLMPYEMOMY KOHTEHTY
o yl'lpaBJ'IeHVlﬂ KOWNMpyeMbIM KOHTEHTOM N NMOUCKa B KoLIE
o Ob6Hapy»keHusi B ceTn Kawa
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KawnposaHue P2P-Tpadpuka

o [Mntochbr:

o VYMeHbluaeT neperpysky B HUCXOASILLEM HanpasieHUn
o Cokpalyaer pacxofbl onepaTopa Ha OnaaTy TPaH3UTHOro Tpaduka

o MuHycsbl:

o He noseonsiet 6bopoTbest € neperpyskoili B BOCXOASALWEM Hanpas/eHun
o MoxeT nopoxgatb npobaembl ¢ npasoobaagatensiMmu

e BuiBog;
o PekomeHayeTca

Oynaiiues P.A. (CN6IrvyT) P2P Networks JNekuns Ne 4 42 / 53



TNokanuzauusi P2P-tpaduka

e Traffic localization — nomows npunoxeHnsim B BoIbope MCTOHHMKA
N3 MHOXECTBA AOCTYMHbIX

e 3ayvacTylo 3anpalunmBaemMble JaHHbIE UMEKTCH Ha MHOTMX y31ax
o XenatenbHo BbIOpaTh NCTOYHUK B CBOEW ceTu

e Kak?

e [lyTeM mcnonb3oBaHUsi BCMOMOraTeIbHOMO LUJO3a
o Ha 6a3ze obpawenuii k CDN

o [lytem mogundpmkaummn P2P-npunoxennii

[}

[Oynaiiues P.A. (C
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TNokanuzauusi P2P-tpaduka

o leoTapreTuHr Ha OCHOBe permoHasibHON MPUHAANEKHOCTU
IP-appeca nonb3oBatens

=5 o
X it/ /voonulmartu FREETA At

File Edit View Favorites Tools Help
Pozunua BusHec-inetam Kowracr  OfOnuapre 11,
IOMVIAPT ocrasra  Cems Outp:
HRIIVIAPT 24 conmerns e

Baw ropoa — CaHKT-TleTepoypr
Vrananu?

Akumng!
co1.10.2013
BeITOBaRA TEXHUKA Ac 18.10.2013

TB, Ayano, Bngeo
@oTo M BMAEOKaMEPEI

MOBHNLHLIe TENedOHLI,
MopTaTHEHaA TeXHUKA

Ochue 1 ceTn
ABTOTOBaphI

KomnitoTepel, HoyT6ykM,
Mepucpepus

) OopatHas cers
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TNokanuzauusi P2P-tpaduka

o [lpoussogunTenn:

o Oversi Networks
e 777

@ 27.10.2008: Oversi Networks aHoHcuposana NetEnhancer gns
nokanusauuu P2P-tpaduka

o [lonnepxneaer koMmepyeckue n HekoMmmepyeckune P2P-nprnnoxerus
o MoxeT nHTerpmpoBaThCsl C peLeHnsiMIn 415t K3LWMPOBaHUs
P2P-tpaduka

@ 08.10.2008: BitTorrent Inc. n Oversi Networks obvsasuan o Havane
COTPYAHUYECTBA
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TNokanuzauusi P2P-tpaduka

e ALTO: Application-Layer Traffic Optimization
e http://tools.ietf.org/wg/alto/

@ Ananornydo DECADE, uenbto npoekta ALTO siBnsietca paspabotka
crangaptHoii(!) apxutekTypbl gns:
o [lNomowm npunoxerusim, Brkatodast P2P, B Bbibope uctouHuka uns

MHOXECTBA AOCTYMHbIX
e YueTa pas3inyHbIx napamMeTpos, Baustowmnx Ha QoS u adppekTNBHOCTL

MCMOJIb30BaHNS CETEBbLIX PECYPCOB

o DECADE n ALTO moryT ncnonb3oBaThCsi COBMECTHO

JNekuns Ne 4 46 / 53

Oynaiiues P.A. (CN6IrvyT) P2P Networks


http://tools.ietf.org/wg/alto/

TNokanuzauusi P2P-tpaduka

@ 'ALTO and DECADE service trial within China Telecom’,
Internet-Draft, 2011

@ Vcnwitannsa ALTO:

o China Telecom u Xunlei, 4 mecaua, 1 npoeuHuMs, 7 MAH.
nosib3oBaTesneil

o Tpaduk mexay nposunumsamu JO: ~ 75%

o Tpaduk mexgy nposuHynamu MOCTE: ~ 23%

o Mpu nokannsauun P2P-Tpachuka cpegHss ckopocTb 3arpysku
yMeHbLUAeTcs

o CneposaTensHo, Heobxoaumo ncnonb3osate ALTO cosmecTHo B
peweHnsMn Ans Kawmposarus P2P-Tpaduka

o Wcneitanna DECADE:

e 16 kawwmpyrowmx yctpoiicte ¢ auckamu no 1,8 Th
o VMeHbLUEHME 3arpy>XeHHOCTU KaHaioB: ~ 55%
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TNokanuzauusi P2P-tpaduka

o [Mntochbr:

] COKpaLIJ,aeT 3arpy>X€HHOCTb CETEBbIX PeCypCcoB
o VYMmeHbluaeT neperpy3ky B HUCXo4sALWEM N BOCXOOALWEM HanpaBAeHUAX

o MuHycsbl:
o OnepaTopbl foMXHBI NpeaocTaBuTsL P2P-npunoxernunsim nndgopmauuto
O CBOEl TONONOIrMN N CKOPOCTU KaHANoB
o P2P-coobuiectBo fomkHO 3axoTeTh COTpyaHMYaTL C OnepaTopamu

o WN3bbiTouHas nokanusauna P2P-tpaduka yxyglwaet paboty
P2P-npunoxxenunii

o MoxeT nopoxgatb npobaemsl ¢ npasoobnagatensiMmu

e BuiBog;
o PekomeHayeTcsa
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ulP

e uTorrent Transport Protocol (uTP)

e VYnpaenetue ckopocTbto TCP 6asupyertcs Ha Habaogaembix notepsix
NakeToB

e Vnpagnetue ckopocTbto B uTP (nepegaetcs nosepx UDP) 6azupyetcs
Ha HabntogaeMoli 3aepXKKe N LKUTTEpe
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ulP

@ B HacTosiwee Bpemsi bonbluas vacts Tpacuka B BitTorrent
nepegaetcs no UDP
o VnpaBneHue cKOpoCTbIO 1 obecnedeHne HaJEeXHOCTN OCYLLEeCTBASETCS
Ha NPUKNALHOM YpOBHe

M Wireshark: Protocol Hierarchy Statistics =3 EoR ===
Display filter: none
Protocol % Packets Packets % Bytes Bytes  Mbit/s End Packets End Bytes End Mbit/s
= Frame 100.00 893072  10000% 893246052 4248 0 0 0000
) Ethernet 100.00 % 893072 893246952 34.248 0 0 0000
Address Resolution Protocol I 000 % EH| 000 % 180 0000 31 0000

= Intemet Protocol Version 4 100.00 % 203069 100.00 % 203246772 34.248 0 0 0.000
User Datagram Protocol 9314 % 832614 9263 % 827373684 31722 0 0 0.000

Transmission Contral Pratocol [ 112% 4223 436 % 38951314 1493 38844 35193429 1349
Internet Control Message Protocol | 000% uf 000% 3990 0000 i 3890 0.000
Data I 214 % 19105 | 301 % 26917784 1032 18105 26817784 1032
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© Buisogs
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BbiBoabi

@ P2P-coobuiectBo 4oCTaTOYHO XOPOLIO NPOTMBOCTOUT AEACTBUAM
npasoobnagateneii n onepaTopos
o l‘ITO6I:\I BHeEApPAEMbIE peLUEHNA 6b|J'||/| yCnewHbl, OHN OOJI>KHbI 6b|Tb
apyxectseHHbl P2P (P2P-friendly)
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@ CpaBHeHue pelueHnii aas ynpaenenust P2P-tpacdukom

Real-time |Downstream | Upstream |Transit costs| P2P-friendly
QoS congestion | congestion
Overprovi- Het
sioning
Blocking Hert
Bandwidth Het Het Het Het
caps
Traffic Het
shaping
Caching Het
Localization 3aBucut ot
peanusauuu
uTP
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