


CpaBHeHue P2P 1 KAneHT-cepBepPHON TEXHONOTNM

ba3oBble anemeHTbl P2P ceten
Anropuntmbl paboTtbl P2P ceten
MpumeHeHne TexHonormnm P2P
JlocTonHcTBa U HegocTaTku P2P

CpasHeHue P2P u lpung



B 1999 B CeBepo-BocTo4MHOM YHUBepcuTeTe (Maccauycetc, CLUA)
nepBOKYPCHUK LLIoH ®PaHHUHT Hanucan Napster, Takum 06pa3om NONOKUB
Ha4vano P2P obmeHy ¢painnoB n HOBOM Napagnrme «BCENOrNOLALLEN
nHpopmaumnmn» 6e3 nocpeaHUYecTBa KPYnHOM CTyaAnn Uam nsaaTtens.

B 1997 OxxactuH ®panken, 18-t netHnm xakep n3 CLUA, Hanucan
6ecnnatHbin MP3 nneep, Ha3BaHbIM WinAmp. 3a 18 mecaues nocae penunsa
15 MMNNMOHOB YeNIoBEK CKayaIn ero nNporpammy.

3 roga cnycta ®paHken Hanucan Gnutella, P2P npotokon nepenayn ¢pannos,
AEeLEeHTPaIM30BaHHbIN, B oTan4dmne ot Napster, cneaoBaTeslbHO OH HE MOT ObITb
OTK/ItOYEH NPUHYANTENbHO. MUAANOHBI A0 CMX NOP UM MOJIb3YHOTCA.






P2P (aHrn. peer-to-peer — «y3en y3ny») (nnm
OJHOPAHIOBble CETU) — 3TO pa3aeneHue
BbIYUC/IUTENIbHbIX PECYPCOB U CNYXKO
nocpeacTBom nNpAmoro obmeHa pecypcamm
MeXKay ydacTHuKamm cetu [Intel P2P working

group].

Y3nbl npmuberatoT K NTOMOLLU APYrMX Yy3/10B B CETU
ANA Noncka nHpopmaumm, noayyeHus
BbIYMCAUTENIbHBIX PeCcypcoB, nepeaaymu
3anpocoB 1 Ap.



KnneHT-cepBepHan apxnTeKktypa Apxutektypa P2P
CepBepbl
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P2P VS KAMEHT-CEPBEP

CaMOOpraHu3yoLLMeCs

KnueHTt-cepBep
KnacTtep

P2P

ad-hoc ceTu

grid

Internet intranet

Dejan S. M. et al. Peer-to-Peer Computing. Hewlett-Packard Company 2002



Mpobnembl KnneHT-cepBepHO apXUTEKTYPbI:

® MacwTtabupyemocTb

Mpyn yBENIMYEHUN KOINYECTBA KIMEHTOB PaCTyT
TpeboBaHMA K MOLWHOCTM CepBepa M NPOMNYCKHOM
cnocobHOCTU KaHana;

® 3aBUCUMOCTb

CtabunbHan paboTa BCcex KNMEHTOB 3aBUCUT OT
3arpyeHHoOCTU U GYHKLMOHUPOBAHMA OAHOIO
cepsepa.



[Npenmywectsa P2P

©

OTcyTCcTBUE 3aBMCUMOCTM OT
LEHTPANN30BAHHbIX C/YKO U
Pecypcos;

Cncrtema moXKeT NnepexXuTb

cepbe3Hoe U3MEHEHME B CTPYKType
ceTu;

BbicoKaa macwtabmnpyemocTb
Mmoaenu.



YmeHblleHne/pacnpegeneHne 3atpar

ObbeanHeHne pecypcos
[MoBblWEeHHAA MmacwTabupyemocTb
AHOHMMHOCTb






Y3en (Peer)

©® Y3en - 370 pyHAAMEHTA/IbHbIN COCTABAAIOLLINN

O]

610K Nt0boM 0OAHOPAHIOBOM CETHU;

Kaxabi y3en UMeeT YHUKabHbIN
NnAeHTUPUKaTop;

Kaxkabli y3en npuHaanexknt oaHomn unm
HECKO/IbKUM rpynnam;

Karkablii y3en MOXKeT B3aMMoAencTBOBaTb C
APYrMMU y3N1aMK, KaK B CBOEN TaK U B APYrux
rpynnax.



MpocTou y3en

® ObecneymBaeT paboTy KOHEYHOroO NO/Ab30BATENA,
NpPeaoCcTaBsAa eMy CEPBUCHI APYIUX Y3/10B U
obecneynBana npeaocTaBieHUe pecypcos
NONb30BATE/IbCKOrO KOMMNbIOTEPA APYITMM YYACTHUKAM
ceTu;

PoyTtep

® ObecneynBaeT MexaHM3M B3aUMOAENCTBMNA MeEXAY
y31aMU, OTAENEHHbIMU OT CETM BpaHAMay3IpamMmm Uan
NAT-cuctremamm.



[pynna y310B — 370 Habop y3108B, CPOPMUPOBAHHbBIN ANA
peweHna obLen 3a4aum nnm AoCTUKeHnA obulen uenu.

® Tpynnbl y310B MOTYT NPeAOCTaBAATb YIEHAM CBOEN rpynnbl Takme
Habopbl CEPBUCOB, KOTOPbIE HEAOCTYMHbI y3/1aM, BXOAALLMM B

Apyrue rpynnol.

[pynnbl y310B MOryT pa3aenAaTtbCA No cneaytowmm nprusHaKam:
©® NPUNOXKEHME, paan KOTOPOro oHM 0bbeaeHeHbI B rpynny;
® TpeboBaHWA be3onacHoOCTK;

® HeobxoaAMMOCTb MHPOPMALMM O CTATYCE YIEHOB rPYMMbI.



KoHeyHble Toukn (Endpoints)

©® NCTOUYHNKN U NPNeEMHUKH ntoboro maccuBa AaHHDbIX
nepenaBaembix no CetTun

Mannbl (Pipes)

®  OpAHoHanpasAeHHble, aCUHXPOHHbIE BUPTYanbHble
KOMMYHMKaLMOHHbIE KaHa/bl, coeauHAoLINE aBe
nnn 6osee KOHeYHble TOUYKM

CoobLieHus

©®  KoHTenHepbl MHGOPMaALMK, KOTOPAs NepeaaeTca
yepes namn ot 04HOWU KOHEYHOW TOUYKM A0 ApPYrou



Cny»6bl — 3T0 GYHKLMOHANbHbIE BO3MOMKHOCTU, KOTOPbIE MOXKET
NpuBAEKaTb OTAE/bHbIN Y3en AN1A NONIHOLLEeHHOM paboTbl C
VAANEHHbIMU Y31aMu:

® nepepaya ¢pannos;
® npeaocTaBneHne MHGopMaLUMKn O CTATYCE;

©® nposeAeHue BblYUCIEHUN;

®  nobaa GyHKUMOHANbHAA HAarpy3Ka, KOTOPYHO MOXKET BbIMOMHATb
y3en B cetun P2P.



Kaxabin y3en B cetn P2P npepocrtaBnaer
onpeaeneHHole PyHKUNUOHANbHbIE
BO3MOHOCTU, KOTOPbIMU MOTYT
BOCMO/1b30BaTbCA Apyrue y3snbl.

DTN BO3MOXHOCTM 3aBUCAT OT KOHKPETHOTIO y3/2a
N AOCTYMNHbI TONbKO TOr44, Korga y3en
NOAKNKOYEH K CEeTHU.

Kak TONIbKO y3e/ OTKAo4YaeTcsi, ero cay»Kool
CTaHOBATCA HEJOCTYMHbI.



3TO GYHKUMOHANbHbIE BO3MOKHOCTU, NPeAocTaBiaAeMble rpynno
BXOAALLMM B HEe y31aM.

BO3MOXKHOCTU MOTYT NpegocCtaB/iATbCA HECKOJ/IbKUMUA Y3/1TaMIUN B
rpynne, anAd obecneyeHns N3bbITOYHOTO AO0CTYyMNa K 3TUM
BO3MOXHOCTAM.

KaK TonbKO K rpynne nogkato4aerca y3esn, obecneynsatoLmif
Heobxoanmyto cnyxby, oHa CTAHOBUTLCA AOCTYNMHOM ANA BCEU
rpynnobil.



MpoToKonbi cetn P2P obecneunsator:

©
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[ToncK y3nos B cetu

Mony4yeHmne cnucka cnyxb otgenbHoro y3na
MonyyeHne nHpopmaumm o ctaTyce y3na
Ncnonb3oBaHue cnyXbbl Ha OTAENbHOM y3/e
Co3paHue, obbeanHeHUe U BbiXoA U3 rpynn
Co3paHue coeguHeEHUM € y3namum

MapLwpyTr3aumo CoOobLLEHNN APYTUM Yy31aMm






ANTOPUTMbI P2P CETEN:
LEHTPA/ZIM30OBAHHbIM MHAEKC

Y3nbl Ny6AUKYIOT MHGOPMaLUIO O
CBOMX CEPBMCAX B LIEHTPa/IbHOM
NHAEeKce

NMpumep: Napster

HepocTtaTtoK: manas
MacLUTabnpyemocTb,
3aBMCUMOCTb OT LLEHTPAJIbHOrO
cepBepa




3anpoc TPAHC/INPYETCA BCEM
NOAKNOYEHHbIM Yy3/1aM, KOTOpble
nepenaroT ero gasiee, noka He
NONy4YeH OTBET UNU HE AOCTUTHYT
npegen Konnvectsa nepecbINoK

Mpumep: Gnutella

HepoctatoK: TpebyeTtcs 6onbluan
NPOMYyCKHaA CNOCOBHOCTbL CeTu;
He rapaHTupyeTca A0CTUKMUMOCTb



Kaxkaomy y3ny Bblaensercs
cnyyamHbin ID. Koraa AOKYymMeHT
nybankyeTca B ceTb, BbIYMUCAAETCS
ero Xall, U3 Ton e obnacTtun, yto
n ID y3nos. [lanee, AOKYMEHT
TPACCUPYETCA K Y371y, KOTOPbIN
nmeet Hanbonee noxoxuw ID.

NMpumep: FreeNet

HepocTtatoK: Tpebyetcs 3HaTth ID
NOKYMEHTA, BO3MOXHO
obpa3oBaHMe «OCTPOBOBY




ANrOPUTMbI P2P CETEM: OBX0A
BPAHAMAY3POB U NAT

Mpw 3awwmTe y3na 6paHaMay3poM NoABAAETCS
PAA, CEPbE3HbIX OFPaHUYEHUN:

OA4HOCTOPOHHAA Nepenayvya AaHHbIX;

3Ha4YNTENbHOE OrpaHNYEHUNE Bbl60pa
nopToB N MNPOTOKO/OB,

MpoTtokon HTTP Tpebyet
npeaBapuTenbHOro 3anpoca Ha
nosiyyeHue AaHHbIX.

Takum obpazom, HeobxoaMMO NCNONb30BaTb
BO3MOKHOCTM y3/1a-poyTepa Ans
TPaHCAAUMM COOOLWEHUN BO BHELLHIOH
CETb U NO/Iy4EeHMA MHPOPMaLNM U3
BHELUHEN CeTw.

Internet






B HacToAWMM MOMEHT, TexHonorun P2P Hanbonee spKo
npeacrtaBaeHbl B 3-X HanNpaBieHUAX:

PacnpeaeneHHble BblMUCAEHUA: pa3bueHne obLen 3aaa4m Ha
H6onbLoe Yncno HelaBUCUMbIX B 0bpaboTKe nog3anav;

dannoobmeHHble ceTn: Tpebyet 3apPEKTUBHOIO MEXaHMU3MA
NMOMUCKa;

MpunoxeHna ana coBMecTHoM paboTbl: TpebytoT obecneyeHuUn
NPOo3payYHbIX MEXaHM3MOB A/11 COBMECTHOM paboTbl.



B OCHOBHOM, K J@HHOMY TUNY MPOEKTOB OTHOCAT CUCTEMbI TUMNA
SETI@home, noctpoeHHbie Ha nnatpopme BOINC.

BOINC (aHrn. Berkeley Open Infrastructure for Network Computing
— OTKpbITasa nporpammHasn naatdopma bepknn ana
pacnpeaenéHHbIX BbIMUCAEHUN) — HEKOMMEpPYECKoe
mexnnatpopmeHHoe MO ana opraHmnlaumnm pacnpenenéHHbIX
BbIYNCNEHUMN.



Cepsep BOINC - 310 Habop PHP-cueHapueB ana opraHm3aumm u
yrpas/ieHNA NPOEKTOM: permcTpaumna y4acTHUKOB, pacnpeaeseHme
3a[1aHUN, NONYy4YeHUe pPe3ynbTaTos.

KnneHTt BOINC — nonb3oBaTe/ibCKOe NPUNOKEHUE, NO3BOAAIOLLEE
y4aCTBOBATb B OAHOM M1 HECKO/IbKMUX MPOEKTAX.

B)={INC



Haunbonee nonynsapHbie NpoOeKTbI.

By {incC
SETI@home — aHanu3 pagMocnrHanos ¢ pagunoteneckona Apecnbo aAna nomcka 9 INC
WHOMIAHETHbIX LMBUAN3ALMUNA. AN—

Einstein@Home — nposepKa runotesbl AnbbepTa DMHIWTENHA O rPABUTALMOHHbIX BOJIHAX C
MOMOLLLbIO aHA/IN3a FPABUTALMOHHbBIX MOAEN NYNbCAPOB UM HEUTPOHHbIX 3BE3L,

Climate Prediction — noctpoeHue mogenn KnnmaTa 3eman ansa npeackasaHua ero
nameHeHmnmn Ha 50 net Bnepéga,.

World Community Grid — Pa3snunyHblie npoekTbl. OpraHmsatop — IBM.
Malaria Control Project — KoHTponb pacnpocTtpaHeHuna Manapuu B8 Adpuke (AFRICA@home).

Predictor@home — moaennposaHme 3-xmepHOM CTPYKTYpbl 6enKka u3 nocneaoBaTelbHOCTEMN
aMUHOKUCNOT.

LHC@home — pacuéTtbl gna yckoputens 3apaxeHHbix Yactuy, B CERN (Centre Europeen de
Recherche Nucleaire).



Ha cerogHAWHWMM aeHb cyuwectsyeT bonbloe ymncno P2P-ceten,
OPUEHTUPOBAHHbIX Ha 0O6MeH parnammn mexay
NO/1Ib30BaTENAMM.

OHM MOryT pa3BMBaTLCA U PYHKLMOHNPOBATbL KaK B /106a/1bHOM
CeTeBOM MPOCTPAHCTBE, TaK U Ha UX OCHOBE GOPMUPYIOT
CepBM1Cbl OTAEIbHble NOACETH.



BblCOKOLLEHTPaIN30BaHHbIE:

® MecTKo OrpaHMl-IeHHblﬁ Ha60p cepBepoB C UHOEKCOM
dannos
Mpumep: Napster, KaZaA

©®©

YacTUYyHO AeueHTpasin30BaHHbIE CETU:

O]
©

NMononHaembIn 06WKNPHBLIN HAbOp cepBepOB C UHAEKCOM PalinoB
Mpumep: EDonkey, BitTorrent

IleueHTpann3oBaHHbIE CeTU:

O]

OTCYTCTBYIOT BblAe/IeHHble cepBepa ¢ UHAEeKcoM. MNpu 3anycke nponsBoaunTcA
MNOAKAOYEHME K Y3/1aM U3 CNIUCKA Y3/10B KOTOPble C 60/bLLION BEPOATHOCTbIO
HaxoAATca B ceTU. JIbo CNMUCOK 3arpyaeTca OTAeNbHO.

Mpumep: Gnutella



Bbin pa3pabotaH B 2001 bpamom KoaHom (26 net). MepBblii
KIMEHT AAaHHOro NPOTOKO/a - Ha A3blKke Python.

NaeHTndUKaTop pasgaum — pamn metagaHHbIX:

URL Tpekepa;

Obuwana nHpopmauma o pannax (Mmsa, ganHa m Np.);
Xew-cymmbl SHA1 cermeHTOB pa3gaBaemblix ¢pannos;
Passkey nonb3oBaTens;

[Xew-cymmbl pannos UesMKkom|;

© ®© © © ® ©

[AnbTepHATUBHbIE NCTOYHUKHN];



KaneHT nogkntovaeTca K Tpekepy no URL

Coobuiaet xew Tpebyemoro dpanna

[MonyyaeT agpeca NMPOB CKAYMBAKOLLMX U
pasaarowmx damn

KnneHTbl coeanHAOTCA Mmexxay cobon un
obmeHuBatoTcs nHPopmaumen 6e3 yyactua
Tpekepa






PacnpeaeneHHble xew-tabanupl (Distributed
Hash Table — DHT)

ba3upyeTca Ha BbIYMUC/IEHNMN PACCTOAHUA NO
XIMMUHIY MeXAay y3namu

Peanunsyetca no metoay mapLupyTusaumm
NOKYMeHTOB (y3en nuwet y3nbl, ID KoTopbix
6113KM K xawy daina, Npm 3TOM Ha 3TU Y3/bl
oTaaeTtca nHbopmauma ob agpece pasgatowero
y3na)

Ccbinka Ha ¢paunn: “Magnet-ccbinka”



MpunoxeHus KoTopble obecnevynBatoT BO3MOXKHOCTb
obuweHnA, CoBMeCcTHOM PaboTbl U T. N. PA3NNYHbIX
reorpadpunyeckm-pacnpeaeneHHbIX Noab3oBaTeNneun.

[MprMmepbl TAaKMX NPUNOKEHNM
® Jabber: MrHOoBeHHbIN 06MeH coobLeHUAMMU

® Skype: ronocoBoe obuieHWe, BUAELOKOHDEPEHLMN,
NPUIOXKEHNA ANA COBMECTHOM paboTbl

®  Groove: cucTtema 419 COBMECTHOM paboTbl



Skype — 3710 ogHa U3 cambliX NONYNAPHbIX HA CerogHAWHMN AeHb VoIP-
CUCTEM.

B cocTtas cuctembl BXOOAT cheayrowme asneMeHThbl:

Skype-login cepsep — eAMHCTBEHHbIN LEHTPAAN30BaHHbIN 31iemeHT Skype-ceTn,
obecneuunBatowmin aBTopusaumto Skype-knmeHTos.

O6biuHbIif y3en (Skype Client) - 06bIUYHbI KOHEYHbIN Y3€n B CETMW.

Cynep-y3en (Super node) — y3nbl, urpatoLimne poab poytepos B ceTn Skype.
Nobow y3en, obnagatowmn nybamyHeim [P n obnapatowimn LLMPOKMM KaHa/1oM
CTaHOBUTCA Cynep-y3/10M.

BblaeneHHble Y3/ibl 4114 YCTAHOBKU CBA3UN CO CTAUMOHAPHbIMHU TEI'IE(I)OHHbIMVI
NMNHNAMMN.



Super Node Super Node

Company User A

Communication over super node @ @
and login to Skype network \ / Home User Z
/@

4_"\ : o
5 !

- . .

Internal communication
' But login to Skype network
required before

Company User B Home User X Home User Y

Kpuc Kacnepcku. Skype - ckpblTas yrposa



TexHonoruna JXTA (SUN) no3mumoHmnpyetca Kak 6asoBan
nnatdopma ana opraHmsaumm P2P ceten Ha ocHoBe

retTeporeHHbIX BbIMNCIUTE/IbHDbIX ceTemn.
JKTA JXTA Community Applica i
Applications ommnity Applicatons Apolcatons
- il 5

Physica Netm | i T s

5 @ FE}I’/ _
ﬁPeer

Peer

TCPIIP

Firewall

http://www.jxta.org/

SUN JXTA Manual


http://www.jxta.org/




KoHuenuua P2P ctontca Ha opraHusauum

YHMUBEpPCa/IbHOro AOCTYNa K pecypcam B BbICOKO-
reTeporeHHbIX BbIYUCAUTENbHbIX Cpeaax.

Ho Kaxkabl U3 y3n0B 061a43aeT MHAMBUAYA/IbHbIMM
TEXHUYECKMMU XapaKTEPUCTUKAMU YTO,
BO3MOXHO, byaeT orpaHnUYMBaTbL €ro posb B P2P-
CeTU U He NOo3BOAT NOJIHOCTbIO UCMOb30BaTb ee

pecypcbl (penTtuHr B Torrent-cetax, LowlD B
Edonkey n 1.n.)



P2P oCHOBAHO Ha NPAMOM B3aUMOAENCTBNUN KOHEYHbIX
noJsib3oBaTenemn.

Ho P2P He moxeT obecneynTb rapaHTUPOBAHHOE Ka4yecTBO
NpeaoCcTaBAAEMbIX PECYPCOB, B CBA3U C BbICOKOM
anbdepeHuUmaymen NPonycKHOM CnocobHOCTM NOAK/IIOYEHHbIX
y3nos (dial-up, ADSL, LAN, KopnopaTuBHble CeTK...)

TakKe, 3HaUnTEeNbHO 3aTPYAHAETCA B3aMMOAENCTBME C Y3N1aMM,
Haxogawmnmuca 3a NAT nnm 6pangmayspom. OHM He cmoryT
NPUHUMATb BXOAsLLME COeAUHEHMSA, YTO TpebyeT cneumanbHbIX
MexaHn3moB obxoaa.



Bnapgeney ogHo y3na, ckopee BCero, He 3HaKOM C
BnRagenbuamu apyrux yanos B P2P cety;

Y3snbl B P2P-ceTn, CKopee Bcero, npuHagnexar
OTe/IbHbIMW NONIb30BATE/IAM, @ HE OPraHU3aUMAM;

[MpepoctaBnenmne pecypcos B P2P cetn 0bbiuHO
npoucxoaut 6e3 npeaBapuUTe/IbHON AOTOBOPEHHOCTH
MeXay y3namu;

bonbwnHCcTBO Y3108 B P2P ceTn, ckopee Bcero,
AENCTBYET UCKIIOYNTENBHO B CBOMX MHTEPECAX U He
3aMHTepecoBaHbl B NpeaoCTaB/IeHNN PeCcypCcoB CBOUX
cuctem Komy-nunbo.



P2P ceT opneHTUpoBaHbl Ha 60/bLLIOE KONNYECTBO
NOAKNOYEHHbIX Y310B. TaKMM 06pa3om, AONKHbI
ObITb peLleHbl BONPOChl MacliTabmupyemocTu
npeaocTaBAAEMbIX PECYPCOB.

Mpn yBENIMYEHUN KONNYECTBA Y3/10B BO3HMKALOT
BOMPOCHI C paboTon Kak P2P ceTn c eamnHbIMm
NHAEKCOM (pacTeT Harpy3sKa Ha cepBep UHAEKCA),
TaK U LUMPOKOBELLLATE/IbHbIX ceTeN (MHOrOKpPaTHO
pacTeT 3arpy3Ka CeTU «LUMPOKOBELLLATE/IbHbIMWN
3anpocamm).






Llenesaa ayantopuna n CTUMmynbl
Pecypcobl

[lpnnoxkeHunAa

MacwTtab 1 0TKa3oycToOMYMBOCTb

Cny»bbl 1 MHPPACTPYKTYPA



[Pna OPNEHTUPOBAH HA HYXAbl KOMMEPYECKUX
NPeanPUATUA N HAYYHbIX YYPEXAEHUN.
KoHeuHble y3/1bl — NpodeccMoHanbHble
KOMMNbKOTEPbI, CEHCOPbI, CYyNEPKOMMNbIOTEPDI.

P2P 06bi4HO Ucnonb3yetcsa ana ¢annoobMeHHbIX
ceTen MU BbICOKOMNApaneNbHbIX BbluMCNEHUN. B
KayecTBe KOHEeYHbIX Y3/10B BbICTYNAlOT
NepCcoHaibHble KOMMNbIOTEPDI.



[pua cnctembl 06beanHAT pecypcbl bonee
MOLLHble, bonee pa3Hoobpa3Hble U
COeMHEHHbIE Nly4lle Yem pecypcbl P2P

Pecypcbl rpua o6beanHeHbl B Cny»KebHble
obnactn nocpeacTBOM TEXHONOTNIA BPOKEPUHTa
n pasaeneHuna pecypcos (Condor)

P2P cetn paboTatoT B pexknme CKaykoobpasHoro
obvema pecypcos



fonA, cucTemMbl OPUEHTUPOBAHbI Ha Hay4YHble
npunoxeHna. OHU TpebytoT 3HAUYUTENbHO
6onblle MHTEHCMBHOCTM 0OOMEHA AaHHbIMM

P2P ceTn opneHTUpoBaHbl Ha cneynduyeckme
npunoxeHna obmeHa parnamm un
B3aMMOAENCTBUA NONb30BaTENEN



I'pMp, CMCTEMbI BKAOYalOT B cebs cpeagHee
KO/1IN4yeCcTBO I'IOI'Ib3OBaTEIIEVI, Koraa Kak P2P cetun
BK/IOYAOT MUIJIMOHbI NO/Ib30BaTENEN.

Obuwan akTMBHOCTb Nosib3oBaTtenen P2P u rpua
conocraBnma



B HacTosAwWee Bpema HabatogaeTca TeHAEHUMUA K
ctaHpapTusauum rpmng (OGSA)

P2P cuctembl OpUEHTUPYIOTCA Ha MHTErpaLmu
MPOCTbIX NPOTOKO/I0B 06 bEANHEHUA OTAENbHbIX
pecypcos



