Peer-to-peer ycnyru
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Lien

[1aBa BL3MOXXHOCT 3a crnogensaHe Ha AaHHU N pecypcu B
ronam mawab 6e3 nanonssaHe Ha OTAENHO yrnpaBsiBaHU
CbpPBbLPU N CbOTBETCTBALLLATA C TAX UHpACTPYKTypa.

[MpenoctaBsaHe Ha pasnpeaeneHn yCnyrm n npunoXxeHus
N3MNon3Balrkn JaHHUTE U PECYPCUTE Ha NEPCOHAaIHW

KOMMIOTPU U paboTHU CTaHUMKN, CBbP3aHN B pasninyHu
MPEXM.
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Xapaktepuctumkn Ha P2P cuctemurte

« [n3anmHbT MM ocurypsiea BCeku rnotpebuten aga
OonpuHacsa ¢ pecypcu KbM cuctemara

« Bbnpeku pasnukaTta B npegoCTaBeHUTE PECYPCH,
BCUYKM Bb3NM UMAT eHa U cbliia YHKLMOHANHOCT U
OTFOBOPHOCT

« OnepauunTte He 3aBUCAT OT HANMYMETO Ha LeHTpanHa
ycrnyra 3a agMuUHuUcTpupaHe

« Morar Taka ga ca npoekTupaHu, Ye ga npegnarat
orpaHn4yeHa aHOHMMHOCT Ha npeafaraluTe u
n3non3salluTe pecypcuTe

« Kno4yoB MOMEHT 3a edomKacHOCTTa Ha onepauumnTe e
N300pbT HA anNropuUTHLM 3a pasnonaraHe Ha JaHHUTE
MeXOy MHOFO XOCTOBE M HaYMHBT Ha A0CTbM 4O THAX
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OcobeHocTn Ha P2P cuctemunrte

Pa3nnyHmn cobCcTBEHMLN HA KOMMOIOTPU U MPEXKOBU
BPBb3KN — HAMA rapaHunsi 3a Hanu4veH pecypc, ganu e
CBbp3aH 1 nNn 6e3 oTKas.

HannyHocTTa Ha npouecuTe n KOMNITpUTe €
Henpeackasyema.

Ycnyrute He MmoraT ga ce 6asupaTt Ha rapaHTupaH
OOCTbI.
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Passutne Ha P2P cucremute

« 1-Ba reHepauuns — Napster music exchange service
(2001)

e 2-pa reHepauusa — lNpunoxeHna 3a cnogengdHe Ha
doamnoBse, NpeaocTaB4aLLM ronama paswmpaemMoct,
aHOHUMHOCT 1 oTkazoyctonumsocT (Gnutella, Kazaa,
BitTorent)

« 3-Ta reHepauusi — nosisa Ha Middleware crnoese 3a
NPUNOXHO-HE3aBNCUMO YyrpaBreHne Ha
pasnpenerneHn pecypcm B rnobaneH mawab. P2P
Middleware nnatdpopmu (Pastry, Chord, Kademlia).
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P2P cuctemmn 3gen

[TnatdopmuTe No3BonaeBaT pasnosfiaraHe Ha pecypcu
Ha MHOXeCTBO KOMMIOTPU B IHTEpPHET.

MapLpyTusmpaHe Ha CboOLLEHMATa KbM TAX MO
3asiBKa Ha KNUEHTUTE

KnueHTuTEe HAMAT rpmxa Kak 1 Kbe ca pa3snoroXeHu
pecypcuTe.

[[apaHTMpaT OocTaBKaTa Ha 3adBKUTE 3a OrpaHnyeH
Gpon oT xonose.

[laBaT BL3MOXHOCT 3a pasnosiaraHe Ha penfuky Ha
pecypcu Ha Hann4HM XOCTOBe.
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oeHTndununpaHe Ha pecypcuTe

* W3nonaeaTt ce rnobanHu yHuKanHu
naoeHtndounkaropn (GUID) — 0BMKHOBEHO
ce reHepupar KaTo Xell OT HSIKOe Umnn oT
BCUYKN CbCTOSIHUSI HA pecypc.
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Routing overlays

Routing overlay (RO) — pasnpeneneH anroputem 3a
rnokanmampaHe Ha Bb3fnunTe U 00eKkTH

Middleware oTroBaps 3a MapLIpyTU3NPaHETO Ha
3asBKUTE OT BCEKU KIMEHT A0 XOCT, KOUTO ChabpKa
3as1BeHUNs1 0DEKT.

“Overlay” — mapLipyTU3npaLLmaT MexaHn3bM € Ha
NPUIOXHO HNBO U € pasfnunyeH OT TO3M Ha MPEXOBOTO.
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Routing overlays

MexaHn3MbT ocurypsiea Bb3en Ja MoXe [a JoCTbnBa
00EeKT Ype3 MapLLUpyTM3MpaHe Ha BCsiKa 3asiBKa npes
nocriegoBaTesIHOCT OT Bb3Nnn, U3Non3Banky No3HaHMATa
Ha BCEKM OT TAX 3a nokanuanpaHe Ha obekTa.

RO nogabpxa 3HaHMSA 3a MECTOMOMNOXXEHNETO Ha BCUYKU
pensinkm Ha obekTnTe U JoCTaBsa 3asiBKMTE A0 HaW-
ONM3KUSA akTUBEH Bb3er, MMaLL, Konvue Ha U3NCKBaHUS
00eKT.
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Overlay rpad

« BuptyaneH pu0 (Virtual edge) — TCP koHekuns nnu
ykasarten koM |IP agpec

* [logobpxaHe Ha overlay:
— [NepnognyHo NuHrBaHe Ha cbCceaeH Bb3en
— AKO cbcefieH Bb3en oTnagHe, cb3gaBa HOB pbb
— CrapTnpaHe Ha HOB Bb3€rT

PasnpedeneHu u Mpexosu ornepayuoHHU cucmemu, Xpucmo BbniyaHos



Overlay mpexa

overlay edge
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PasnpeneneHn nadncneHunsd

e P2P cuctemmnte no3BonaBaT M3Non3BaHe Ha
n3ynmcnuTenHara Mol Ha CBbp3aHUTE KOMMIOTPU

Mpumep:

[Mpoekt SETI@home — yacT oT npoekta Search for Extra-
Terrestrial Intelligence.

Pa3npenensa ce notoka gaHHW oT paauoteneckon B 107
sec eamHnum no 350Kb kbM MaLLIMHUTE HA JOOPOBOMLN.
PasnpenensaHeTo 1 koopanHauuaTa Ha pesynratuTte ce

nogobpKa OT eAUHUYEH CbPBLP.

[1pe3 2002 ca n3nonseaHu 3.91 MnnmoHa nepcoHanHm
KOMMIOTPKU 3a 0bpaboTka Ha 221 mun. paboTHN eanHULIN 3a
12 meceua, cpegHo 24.36 teraflops nauncnurenHa moly,.
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OcobeHocTn Ha Napster

LLlInpokoobxBaTHa ycnyra, 3aBucella noyvTn n3usno or
OAHHUTE N KOMMIOTPUTE, CBbP3aHn nNpe3 NIHTepHeET.

[Togobpka yHUuumnpaH MHOAEKC Ha Hann4yHM dpannose.

Hama HyXOa BCUYKM pensnvku ga ca egHopoaHu crnen
obOHOBABaHUA — My3uKanHUTe pannose HUKOra He ce
obHoBsdABaT

Hama rapaHuua 3a HanM4YHOCTTa Ha oTAenHU dannose
— aKo My3unKanHus goann e BpeMeHHO HeOOCTbIEH, TOU
MOXe Oda U3TEernm no-KbCHO.
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Napster - onepauuu

LleHTpanu3npaHa 6a3a gaHHWU:

Join — nNpu cTapTupaHe KNMeHTHLT Ce CBbP3Ba C
LeHTpaneH CbpBbLP

Publish — cbobuiaBa cnncbk oT hamnnose Ha
LieHTpanH1Usa CbpBbP

Search — 3anuTBa cbpBbpa, Bpblla Kbae Ce CbXxpaHsaBa
3asBeHNs goaunn

Fetch — nsterna dpamna aupekTHo oT peer
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Napster - Publish

2 8

insert(X,
123.2.21.23)
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Napster - Search

e

123.2.0.18 ‘ ‘ ‘\S@vg

search(A)
>

a 123.2.0.18

Where is file A?
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Gnutella - ocobeHocTH

HanbnHO AeueHTpanu3npaHa cmcrtemMa

Hanundne Ha Bb3nn ¢ 4OMbIIHUTENHN PECYPCU -
ultrapeer

dopmupart 94poTo HA MpexaTa
OcTtaHanuTte Bb3nu — leaf nodes
Leaf Bb3rnTe ca cBbP3aHM KbM ManbK bpon ultrapeers.

PeoyumpaHe Ha makcumanHua 6poun Xonose 3a NMbJHO
TbpCeHe

Apxutektyparta — ,xmbpugHa“ n e agantmpaHa B Skype
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Gnutella

File QRT QRT

-l @ =

Leaf node
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Gnutella — Query Routing Protocol

Penyumpa 6pos Ha 3anMTBaHUA OT Bb3NUTE

ba3upa ce Ha obMeH Ha nHopmaumnsa 3a pannoseTe,
CbObpXXallu ce BbB Bb3nuTe.

BmecTo cnogendaHe Ha Hpopmaums 3a pannoBeTe
ONPEKTHO, MPOTOKONBbT M3MOS13Ba MHOXECTBO OT Yucna
KaTo Xell Ha oTAenHuTe AyMmm Ha MMeTo Ha pavna.

Bcekn Bb3en nogabpxa Query Routing Table
CbabpKalla Te3n XelwoBe
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Gnutella - onepauun

MHoOXeCcTBO 3annTBaHuA:

Join — nNpu cTapTupaHe KNMeHTbT Ce CBbP3Ba CbC CBOU
CbCeaHUN Bb3NNn

Publish — Hama HeobxogmumocT

Search — 3annuTBa cbcegHUTE Bb3NU, KOUTO NUTaT
cBouTe U T.H. [lpn HamupaHe ce BpbLlia OTFOBOP KbM
3anMTBaLlna Bb3en

Fetch — nsterna dpamna aupekTHo oT peer

PasnpedeneHu u Mpexosu ornepayuoHHU cucmemu, Xpucmo BbniyaHos



Gnutella - Search

| have file A.

| have file A.
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KaZaA - ocobeHoCcTH

* Hanwuyne Ha cynepBb3nu
* WVHTenureHTHM 3annTBaHUS

« KoHconunaupaHe Ha 3anMTBaHUATa — MHOIO
CBbp3aHu Bb3NMN MoraTt ga nmart camo
HSKOMKO dpamna, a nanpallaHeTo Ha 3asiBKU
KbM NOABBL3MIM MOXE Aa 3aeMe noseye
bandwidth oTkonkoTo camuaTt oTroBop

PasnpedeneHu u Mpexosu ornepayuoHHU cucmemu, Xpucmo BbniyaHos



KaZaA

“Super Nodes”

’ e
A
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KaZaA - onepauun

,AHTeNMUreHTHO" n3npawiaHe Ha MHOXeCTBO
3anuTBaHuA

Join — nNpu ctapTupaHe KNMeHTbT Ce CBbP3Ba
cynepBb3ern

Publish — nanpauwa cnnucok ¢ pannose KbM cynepsb3ern

Search — 3anuTBa ANPEKTHO cynepBb3er.
CynepBb3nuTe pasnpocTpaHsaBaT 3asiBkaTa Mexay TaX
CcH

Fetch — nsternsa dpoamnna anpektHo ot peer. Moxe
eAHOBPEMEHHO Aa U3Terns oT MHOXXECTBO peers
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KaZaA — Publish

insert(X,
123.2.21.23)

Publish o

lhave X! ER

123.2.21.23

N e—
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KaZaA — Search

search(A)
-—>

123.2.22.50

123’\%1’&2\%%

Where is file A?
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BitTorent - ocobeHoCTU

dokycnpaH Ha ehunkacHo nsTernsaHe, He
TbpceHe

EaovHnyen nybnukysall, MHOXECTBO
N3TEerMsLwm

3non3Bea cTparterua tit-for-tat — 3a ga
nony4ynw dpawnn, Tpsibea u ga gageL
(KOSIKOTO NoBeYe cnoaensiu, TOfIKoBa MNo-
Obp30 U3TErNSLL)

Pas3nn4Hn yactu ot panna moraTt ga ce
TErnsaT €4HOBPEMEHHO OT MHOXECTBO Bb3/N
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BitTorent - onepauuu

Swarming:

Join — npu ctapTupaHe KNMeHTBLT Ce CBbP3Ba KbM
tracker cbpBbLP M NOMNy4aBa CNUCHLK C peers (seed
KOMMIOTPK)

Publish — ctaptupa tracker cbpBbp
Search — HAMa

Fetch — nsternsa yactu ot panna QUPEKTHO OT peers.
KaudBa 4yacTtu oT gpaunn
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BitTorent — Publish/Join

a Tracker

TN,
\

2 - 3
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BitTorent — Fetch

cmemu, Xpucmo BbrvyaHos

epaUUOHHU CuU

U Mpexosu orl

rpedesnieHu



