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OpHopaHroBblie CeTH

B 3TON MABE...
e OO6mue cBeJJeHUs O TEXHOJIOTUU OXHOPAHIOBBIX CETEU
(peer-to-peer — P2P)

e lcnonb3osanue miaTgoOpMbl OJHOPAHTOBBLIX CeTel
Microsoft Windows 8

L4 PCFI/ICTpaHI/IH nu HpeO6paBOBaHI/I€ HNMEH PAaBHOIIPABHbBIX YIACTHUKOB

e OTnpaBka ¥ IPUEM COOOIEHUI MEKTy PABHOIIPABHBIMU
YyJaCTHUKAMU

e Ilocrpoenne npwioxenuii P2P ¢ nomompsio .NET Framework

3arpyxaemblii KO 4719 3TOM rnaBbl
BarpymaeMbH‘/’I KO/, JUISI DTOU IVIaBbI COJICPIKUT CIeJlylollie OCHOBHBIE ITPUMEPHI:

e P2PSample
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0630p TexHonorumn P2P

TexHomOTMA OPraHU3aIIi OJHOPAHTOBLIX ceTell (peer-to-peer networking — P2P) asisercs
OJTHOM M3 CaMBIX ITOJIE3HBIX, HO IIPH 3TOM YacTO HENPABIUILHO MMOHIMAEMbIX TEXHOJIOTUM, MOos-
BUBINMXCSA B rtocaepnue roapl. Koraa moan aymaior o P2P, uM Ha yM 06GbIYHO NPUXOJUT TOJIBKO
BO3MOKHOCTb OOMEHA MY3bIKaJIbHBIMH, BUJCO, IPOTPAMMHBIMU U APyrumMu (aiiramu, 3adacrtyio
HE3AKOHHBIM 00Pa30M. DTO CBA3AHO C TE€M, YTO NPUJIOKEHUS I oOMeHa (aiiraMu Harogooue
BitTorrent cTamu oueHb HONYJASPHLIMU, @ B HUX JUIS PAGOTHI UCIOAL3YETCS MMEHHO TEXHOJIOTHUS
P2P.

Opnako, xots TexHosorus P2P npumenserca B npuiokeHuax A1 ooMeHa ¢aiiiaMu, 3TO
BOBCE HE O3HAYAET, YTO OHA HE MOYKET UCIOJb30BaThCA B APYIrUX Npuioxkenusx. Ha camom zene,
Kak OyJIeT IOKa3aHO B IVIABE, 3TA TEXHOJIOTUA MOXKET IPUMEHATLCSA BO MHOKECTBE JPYIUX IpU-
JIOKEHUN, M OHA CTAHOBUTCS BCe Gojiee u 6ojiee BaXKHON B COBPEMEHHOM MUPE MOBCEMECTHBIX
KOMMYHUKauuii. B aTom MoxuO GyzeT yoeaUThCA B IEPBOU YaCTH HACTOSLICH IVIaBBI IPU KpaT-
KOM paccMOTpeHHuu TexHojgoruu P2P.

B Microsoft Toxe He 060U CTOPOHOII MosBIeHue TexHonornn P2P u cramu paspabaTsr-
BaTh COOCTBEHHBIE MHCTPYMEHTHI U TEXHOJOTHH JUId €€ NpUMeHeHud. Tak mosBuiIach IiaT-
¢opma Microsoft Windows Peer-to-Peer Networking, ucnonnsiomas poib UHGPACTPYKTYPbI
JUlsl KOMMyHUKanuil B npuinoxenuax P2P. B cocTtas aToit m1aT¢opMbl BXOJUT TaKOH BasKHBII
xomnoHeHT, Kak PNRP (Peer Name Resolution Protocol — mpoTokos npeo6pa3oBaHus NMEH
paBHONpaBHBIX ydacTHUKOB). Ilnargpopma .NET Framework coaepXuT mpoCTpaHCTBO UMEH
System.Net.PeerToPeer M HECKOJIBKO TUIIOB U (PYHKIIMOHAIBHBIX CPEJICTB, KOTOPBHIE MOKHO
HCIOJIb30BATh Uil HOCTPOEHUs NTpUioKeHni P2P ¢ MUHMMalbHBIMU 3aTpaTaMHU.

Texnonorus P2P npejcrabager co6oii albTepHATUBHBINA MOJAXOJ K OPTaHU3AIUU CETEBBIX
KOMMYHHUKanui. /g Toro 4ro6nl noHATh, yeM P2P ommmyaercsa o “crangapTHOro” moaxoxa
06eCreYeHI0o KOMMYHUKAIIME, He TOMENIAeT CJIeIaTh IIAr Ha3a U BCIOMHUTD, 9TO COOOU mpej:-
CTaBJSAET CBA3b TUIA “KIHEHT-cepep”. KoMMyHUKAIIII TaKOro THIIA MOBCEMECTHO MPUMEHSIOT-
€Sl B COBPEMEHHBIX CETEBBIX MPUIOKEHUSX.

Apxutektypa TMna “knueHt-cepsep”

TpaauIMOHHO B3aMMOJICHCTBIE C IPUIOXKECHUAMH IO ceTu (B ToM umcie yepes MHTepHeT)
OPraHU3YeTCs C UCIOIb30BAHUEM APXUTEKTYPRI THIA “KaueHT-cepBep”. IIpexpacHbIM mpuMepoM
MOTYT CJIYXHUTb Be6-caiiTel. [Ipu mpocMoTpe Be6-caiiTa MPOUCXOAUT OTHpaBKa 1o MuTepHeTy co-
OTBETCTBYIOIETO 3aITPOCA BeG-cepBeEpPY, KOTOPHIN 3aTEM BO3BPAIIAET TPEOYeMyIO MH(OPMALIHIO.
Ecmi Heo6X0MMO 3arpy3uTh KaKoIi-To (haii, 3To AenaeTca HampaAMyIo ¢ BeG-ceppepa.

AHAJIOTMYHO, HACTOJIBHbIE IIPUJIOXKEHUS, UMEIOIIE BO3MOKHOCTD ITOJKIIOYEHH K JIOKaJIb-
HOM WUIM IIOGAIBHOI CETU, OGBIYHO YCTAHABJIMBAIOT COEANHEHHE C KAKIM-TO OJHUM CEPBEPOM,
HaIIpUMEP, CEPBEPOM 6a3 JAHHBIX WJIU CEPBEPOM, IPEJOCTABIIIONUM HAG0P CIIYKO.

Ha puc. 46.1 mokasana npocTast popMa apXUTEKTYPhI THIA “KIUEHT-cepBep”.

Cepsep

OTtset

Knnext

Puc. 46.1. I1pocmas gopma apxumexmypv. muna “kauenwm-cepeep”
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Huuero npuHIMNUAILHO IJIOXOTO B TAKOW aPXUTEKTYPE HET, U AEHCTBUTEIHLHO BO MHOTHX
cydasix OHa OyJIeT UMEHHO TeM, 4TO Hy:kHO. OJJHAaKO eii Ipucyla mpo6aeMa, CBI3aHHAS C MACII-
Tabupyemoctbio. Ha puc. 46.2 mokazano MacmtabupoBaHUE apXUTEKTYPhI TUIA “KIHEHT-cepep”
HpI/I ,IIOGaB]IeHI/II/I JAOIMIOJTHUTENbHBIX KJIMEHTOB.

Cepsep

-
,,

KnneHnTsl

Puc. 46.2. Macumabuposanue apxumexmyps, muna “kauenm-cepeep” npu dobasrenuu
00NOAHUMENLHDIX KAUEHMOB

C nobGaBjeHHEM KJIMEHTOB HArpys3ka Ha CepBep, KOTOPBIH JO/LKEH B3aUMOJAEHCTBOBATH C
KQKIbIM KJIUEHTOM, OYAET yBeImuIuBaThcs. Ecam cHOBa BEpHYTBHCS K IPUMEPY BeG-CaiiTa, TO Ta-
KO€ YBEJHYEHIE HArPY3KH MOKET CTaTh IPUIMHON O0TKa3a (pyHKINOHUpOBaHUS Beb-caiita. [Ipu
CJIAIIKOM GOJIBIIOM TpadUKe CepBep MPOCTO IEPECTAET PEArupoBaTh HA 3AIIPOCHL.

KoHe4HO, cymecTBYIOT BApUAHTBI MACIITAGUPOBAHUSA, C IIOMOIIBIO KOTOPBIX MOXKHO CMST-
9uTh NOJO6HYI0 cuTyanuio. OAUH U3 HUX NPEAYCMATPUBAET Macumaduposarnue “esepx” 3a caeT
YBEJIMYECHHS MOIIM M PECYPCOB CEpBEpa, a APYroil — macumabuposarnue “suups” myTeM po6aBie-
HUS JIOTIOJTHUTEJIBHBIX cepBepoB. IlepBhIil cr1oco6, eCTeCTBEHHO, ONPAHNINBAETCS JOCTYITHBIMI
TEXHOJIOTUSIMU U CTOMMOCTBIO 60Jiee MOIIHOIO 060pyAoBaHus. BTopoii crioco6 noTeHIaIbHO
60s1ee ruGOK, HO TpebyeT fo6GaBieHUs B MH(PPACTPYKTYPY AOMOJHUTEIBHOTO YPOBHS VISl IPELO-
CTaBJICHUS KIMEHTAM BO3MOKHOCTH JIMOO B3aMMOJENUCTBOBATH C OTAEIbHBIMU CEPBEpPaMH, 60
HOJIEPIKUBATH COCTOSHIE C€AHCA HE3ABUCUMO OT CEPBEPA, C KOTOPBIM OCYIIECTBISETCS B3AMO-
Jeticteue. /i 3TOTO JIOCTYIIHA MACCa PEMICHUI, TAKMX KaK CPECTBA, IO3BOJISAIONINE CO3/aBaTh
BeG-(pepMBI HUIH (DEPMBI CEPBEPOB.

ApxutekTypa P2P

OJHOPaHTOBBIN OAXO/ MOJHOCTBIO OTIIMYAETCH OT HOAX0JA C MACIITAOMPOBAHUEM “BBEPX’
nin “Bmups”. B crygae npumenenus P2P BMecTo TOro, 4To6B COCPEIOTOUNUTD YCUIMS HA IO~
IBITKAX YIYIIIATh KOMMYHHKAIIMH MEX]y CEPBEPOM U €rO KIHEHTAMU, BCE BHIMAHUE YAETIIeTCS
ITOVICKY CIIOCOG0B, KOTOPBIMU KJINEHTBI MOTYT B3aMO/IEHICTBOBATDH MEXKTy COOOI.

JlaBaiiTe ;1 IpUMepa MPEACTaBUM, YTO BE6G-CAliTOM, C KOTOPBIM B3aUMOJEHUCTBYIOT KJIVEH-
TBI, ABJIACTCS WWW . WEOX . COM, @ U3JIaTeILCTBO WIroxX OGBABIIIO O BBIXO/€ HOBOM BEPCUH JAHHOM
KHUTH Ha 3TOM CaiiTe€ U NPEAOCTABJIECHUH €ro I GECIUIATHOI 3arpy3Kd BCEM JKEJAIOIUM, HO
JINIIE HA TPOTSKEHUN ORHOTO AH:. HeTpyaHO gorafaThes, 9TO IPU TAKOM ITOJTOKEHUH JieJT HaKa-
HYHE MOSIBJI€HUS KHUTH B€6-CaliT HAYHET IMPOCMATPUBATh Macca JIOAEH, KOTOpbIe OyyT MMOCTOSH-
HO OOHOBJIAITH €TI0 COJIEPKIMOE B CBOUX Opay3epax B OKHJaHUN NoaBaeHnd (aitra. Kax Tompko
(baiin cTaHeT JOCTYIHBIM, BCE OHM OJHOBPEMEHHO HAYHYT MBITATLCA 3arPY3UTh €r0 U, CKopee
BCero, BeG-cepBep, KOTOPLIH 06CHYKUBAET BEG-CAliT WrOX . COM, HE BBIIEPKUT TAKOIO HATHCKA
U BBIRJIET U3 CTPOS.

YTo6BI IPEJOTBPATUTD BBIXOJ BEG-CEPBEPA U3 CTPOSI, MOXKHO BOCIIOJIb30BATHCS TEXHOJIOTHET
P2P. BmecTo oTnpasku ¢aiiza IpsaMo ¢ cepBepa cpa3y BCEM KJIUEHTAM OH MOXKET OBITh OTIIpaB-
JIEH TOJILKO OTIPEAETEHHOMY YHCITy KIHEHTOB. HeCKoIbKO OCTaIbHBIX KIMEHTOB MOTYT Jlajiee 3a-
IPY3UTD €T0 Y TeX KIMEHTOB, Y KOTOPBIX OH yKe ecThb. Ilociie aToro eme HeCKOJIbKO KIMEHTOB
MOTYT 3arPy3UTDb €0 y KJIMEHTOB, IOJIYYUBIINX €r0 BTOPLIMHU, U T.J. DTOT IPOIECC MOXKET IIPO-
HUCXOJUTD JJaske ObIcTpee Oarogaps pa3doueHuIo (paiyia Ha 4aCTU U PACIPEEICHUIO 3TUX YacTel
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Cpeau KJIMEHTOB, OJJHUA U3 KOTOPBIX OY/yT 3arpy:KaTh UX IPAMO C CEpPBEpa, a JPyrue — U3 JIPyrux
KJINEHTOB. VIMEHHO Tak U paboTaOT TeXHOJOruu (ailzioo6MeHHbIX cucteM Bpoze BitTorrent,
KaK ITOKa3aHO Ha puc. 46.3.

Cepsep

v

a

KnneHTsbl

Puc. 46.3. I1pumep pearusayuu apxumexmypv, P2P

MpoGnembl apxutekTypbl P2P

Tem He MeHee, B OIIMCAHHOU 3/1eCh APXUTEKType oOMeHa (halllaMu BCe€ PaBHO OCTAIUCH KOe-
KaKHe IPO6IeMbI, KOTOPbIE JOUKHBI OBITh perieHsl. 1 Hayana, KaKuM 06pa3oM KJIUEHTHI y3-
HaOT O TOM, 4TO CyH.[CCTBYIOT npyrI/Ie KJIMEHTDbI, 1 KaK OHU 6YI[yT O6Hapy}KI/IBaTb (ppaI‘MCHTI)I
(paita, KoTOpBIE, BO3MOMKHO, UMEIOTCS Y APYTUX KIHeHTOB? Kpome Toro, kKakuM o6pa3oM rapas-
TUPOBATh ONTHUMAJIbHOE B3aHMMOAEUCTBUE MEXKAY KIMEHTAMU, €CJIH UX MOTYT OTIAEJNATh JPYr OT
Jpyra KOHTHHEHTBI?

KaskbIil KJIIMEHT, y4aCTBYIOIUN B paboTe ceTeBoro npuioxenus P2P, wisa npeogonenus atux
Ipo6IeM JJOJLKEH ObITh CIIOCOOGEH BBIIOJHSITE CJIEYIOIUE OIIe PAIUL:

» obnapyrcusams APYrux KJIMEHTOB;
> nodKmouamsca XK JPYyTUM KIHEHTaM;
> o0menusamvca daHHHIMU C JPYTUMU KIMEHTAMU.

B ToM, 9TO KacaeTcs CIIOCOGHOCTH OOGHAPYXXHMBATDH JPYIHX KJINEHTOB, BO3MOXHEI JIBa OYe-
BUJIHBIX PENICHUS: IOJJICPIKKA CIICKA KJIMEHTOB Ha CepBepe, YTOObI KJIMEHTHI MOIVIM ITOJy4YaTh
€rO U CBA3BIBATBLCS C JIPYTMMU KJIMEHTAMU (HA3bIBAEMBIMU PasHonpagusmu ywacmuuxamu (peer)),
160 UCHONb30BAHNE MHPPACTPYKTYphl (HampuMmep, PNRP, o koTopoii peus moiifer B caexy-
IoIeM pasjiesie), KOTopas MO3BOMAET KIMEHTaM O6HaPyKUBATh APYT Apyra HanpaMmyo. B 6oxn-
muHCTBE (aiiTOOOMEHHDBIX CUCTEM MPUMEHAETCSA PENeHNe C IIOIEP/KKOM CIIMCKa Ha cepBepe, U
HCTIOJIB3YIOTCS CEPBEPHI, Ha3bIBaeMble mpexepamu (tracker). B ¢aitlioo6MeHHBIX cCTEeMax B POJIU
cepBepa MOXET TAKKE BBICTYIATD U JIOOOM KIMEHT, KaK IIOKa3aHO Ha puc. 46.3, o6bABIAsd, YTO
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y HETO UMEEeTCs JJOCTYIHbII (DA, U PErUCTPUPYs €T0 Ha cepsepe-Tpekepe. PakTudyecku, B uuc-
Toit cetu P2P BooGme ne HY>KHbI HUKAKU€ CEPBEPBDI, A JIUIIb PABHOIIPABHBIE YYACTHUKU.

ITpo6rema NOAKTIOUEHNS K APYIUM KJIUEHTAM ABJISAETCS 6OJIee TOHKOM U pacIpOCTPaHsIeT-
€A Ha BCIO CTPYKTYPY CE€TH, KOTOpas ucnoibayercsa npuiaoxenuem P2P. [Ipu manuaun ogHoi
IPYIIIbl KJIMEHTOB, B KOTOPOH BCE JIOJKHBI UMETh BO3MOXKHOCTh B3aUMOJEHCTBOBATD JPYT C
JIPYTOM, TOIIOJIOTUSA COCMHEHUIA MEXK/y STUMU KJIHUEHTAMH MOXKET IPUOGPETaTh YPE3BLIYaiiHO
CJIOKHBINA BUJ. 3a4aCTyIO IPOU3BOJUTEIbHOCTD YIAETCS YAYUYIIUTh 32 CUET CO3JAHUS HECKOJIb-
KHX I'pyIIIl KJIXEHTOB C BOSMOJXHOCTDBIO YCTAHOBKU IOJAKIIOUYCHUSI MEKAY KINECHTAMU B Ka}KI[OfI
13 HUX, HO HE C KJIMEHTAMU B I[pyI‘I/IX rpynnax. B CJIy‘Iae CO3JaHUS dTUX I'PYIIII IO MPUHIUITY
JIOKQJIBHOCTU MOXHO JOOUTHCA JOTOJHUTEIHHOTO MOBBIIEHUS MPOU3BOJUTEILHOCTH, TOC-
KOJIbKY B TAKOM CJIyJa€e KJMEHTBI IOJyYaloT BO3MOKHOCTb B3aMMOJIEHCTBOBATD JIPYT C JAPYroM
o 6oyiee KOPOTKUM (C MEHBIIUM YHCJIOM IIPBIKKOB) CETEBBIM ITyTSAM MEKJTY TOIKIIOYEHHBIMI
K CETH KOMITbIOTEPAMU.

Crioco6HOCTb OOMEHA JaHHBIMU C JPYTUMH KJIUEHTAMU, IOXKAIYH, HE TaK BaXKHA, IIOCKOJIBKY
CYIIECTBYIOT XOPOIIO 3apeKOMeHoBaBmme ceds npotokouasl Bpoge TCP /IP, koTopeie BromHE
MOTYT IPUMEHATHCA U 37eCh. OJHAKO CyIIECTBYET BO3MOKHOCTD YAY4LIEHUsA, KK B BLICOKOYPOB-
HEBBLIX TEXHOJIOTUAX (HAIpHMep, MOKHO MCIOIb30BaTh cIy:k661 WCE, mosydas B cBoe pacrio-
psKEHHe Bce NpejiaraeMble UMH (PYyHKIIMOHAJIbHBIE BOZMOXXHOCTH), TaK M B HU3KOYPOBHEBBIX
IIPOTOKOJAX (HapUMep, IPUMEHssA IPOTOKOJIbI MHOTOAPECHOI PACCHUIKM U TE€M CaMbIM 00ec-
neYrBasi OTIIPABKY JTAHHBIX BO MHOJXECTBO KOHECYHbBIX TOYECK OZ[HOBpeMeHHO).

ObecneyeHNE KIMEHTOB BO3MOYKHOCTBIO OOHAPYKUBATh, MOAKIIOYATHCS U B3aUMOJEHCTBO-
BAaTb JIPYT C APYTOM UTPAET IEHTPATBHYIO POJIb B 060 peanmsaruu P2P. Peamazarus, paccmar-
puBaeMas B HaCTOAMIEH IIaBe, IPEAIIOIATaeT NPUMEHEHNE TUMIOB System.Net . PeerToPeer
BMecte ¢ PNM g obecriedeHrss BO3MOKHOCTU OOHApPYKEHHs Jpyrux xieHToB u PNRP s
obecreueHns BO3MOKHOCTH MOAKIIOUEHHS K JPYyrUM KiareHTaMm. Kak 6yseT nokasaHo B mocyesy-
IOIMX pasjeiax, 3TU TEXHOJOTUHN 06€eCIeYrBaIOT BO3MOKHOCTD BBIITOJIHEHUST BCEX Tpex HeOoOX0-
JUMBIX OTepalyi.

TepmuHonorusa P2P

B npexpiaynyx pasgeax yxe 6bUIO IPEACTABICHO IIOHATUE PagHonpasHozo yuacmnuka — MMEH-
HO TaK Ha3bIBaIOT KIneHTOB B cetu P2P. B cetu P2P cioBo xiuenm He UMeeT HUKAKOTO CMBICIIA,
IIOTOMY YTO 3[€Ch HET 00sI3aTEeIbHOrO CepBepa, KINEHTOM KOTOPOrO HYXHO ObITb.

Ipynnnl paBHONIPABHBIX YYaCTHUKOB, KOTOPBIE COEIMHEHEI JIPYT C JAPYrOM, Ha3bIBa-
10TCcA sueikanu (mesh), ofraxamu (cloud) mwmm epagamu (graph). Kaxpas oraenbhas rpymma
CUHUTAETCS XOPouLo coeourenol, €CJIu COOMIONEHO XOTS OBl OJHO U3 IIEPEUNCICHHBIX Jajlee YCIo-
BUI.

» Me:xy kax 0l Hapoil paBHONPABHLIX YYACTHUKOB CYLIECTBYET IIYyTh COEAMHEHUS, TIO3BO-

JISTIOIIMI KaXKJOMY YYACTHUKY ITOAKTIOYATHCS K APYrOMy PABHOIPABHOMY YYACTHUKY Tpe-
GyeMBIM 006pa3oM.

» Mexay KOKIOU MApOU PABHONIPABHBIX YYACTHUKOB CYLIECTBYET OTHOCHTEIBHO HEOOJIb-
II0€ KOJMYECTBO COEJAUHEHUIA, 10 KOTOPBIM OHU MOTYT CBSA3BIBATHCS.

> YLLEUICHI/IC OJHOTO PABHOIIPABHOTO Y9aCTHHKA M3 I'PYHIIbl HE JHUIIAECT OCTAJIbHbIX PAaBHO-
ITPaBHBIX YIaCTHUKOB BO3MOJXHOCTH COCIMHEHUA JPYT C IPYTrOM.

9TO BOBCE HE O3HAYAECT, YTO KaK/(bIIi PABHOIIPABHBINA YYACTHUK JOJDKEH 00A3aTEIbHO NMETh
BO3MOXHOCTD ITOJKTIOYATbCSA K KaX/[OMy JAPYrOMy PaBHOIPABHOMY YYaCTHUKY Hampsmyo. Ecin
MIPOAHAIU3UPOBATL CETh C MATEMATUUECKON TOUKH 3PEHUS, TO MOXHO OOHAPYXUTH, UTO JIS
COOGJIIOAECHUS YIIOMSIHYTBIX BBIIIE YCJIOBUI PAaBHOIPABHBIM YJACTHUKAM HEOOXOJAMMO UMETH BO3-
MOKHOCTB MOJKJIIOYATHCS K OTHOCUTEIBHO HEOOIBIIOMY KOJUYECTBY JPYTUX PABHOIPABHBIX
Y4aCTHUKOB.

Eme oxnum nonstuem B Texnosnorun P2P, o koTopom ciesyeT 3HaTh, SABISAETCS 804H080€ Pac-
npocmpanenue (flooding). IToJ BOJHOBBIM PacCIPOCTPAHEHUEM IIOAPA3YMEBAETCA CIIOCO6, KOTO-



6 Yacte VI. KoMmyHanKanumn

PbIM OJIMH (DPArMEHT JAaHHBIX MOXKET IEPeJaBaThCs M0 CETH BCEM PABHOIPABHBIM YYaCTHUKAM
1 KOTOPBIM MOKET MPOU3BOJUTLCS ONPOC APYTUX Y3JI0B B CETH Il OOHAPYKEHUsI KOHKPETHOTO
¢parmenTa ganHbIX. B HECTpyKTYypUpoBaHHLIX ceTax P2P aToT npouecc apiasercs JOCTaATOYHO
MIPOU3BOJIBbHBIM; IIPU 3TOM CHAYATA YCTAHABIUBAETCS CBA3b C OMIDKANIINMU COCEHIMU PABHO-
MPAaBHLIMY yYACTHUKAMH, KOTOPBIE 3aT€M, B CBOIO OUEPE/ib, CBA3BIBAIOTCS CO CBOMMM OJIMDKAL-
IIMMH COCEAAMM, U T.JI. IO TEX 0P, IIOKa He OyAeT OXBadeH KaK/[blii pABHOIIPABHLIN yJACTHUK B
cetu. Takxke JoIycKaeTcsa CO3/aBaTh U CTPYKTypupoBaHHblie cetu P2P ¢ ueTko onpejeneHHbIMU
MYTAMM, 10 KOTOPBIM JOIKHO MPOUCXOJUTh PACIPOCTPAHEHUE 3AMPOCOB U JAHHBIX CPEAU PaB-
HOIIPABHBIX YYACTHUKOB.

Pewenunsa P2P

IMpu Hammanu nmogxoAame MHPPacTPyKTyphl g P2P MOXHO HaunmHATL pa3pabaThIBaTh HE
IPOCTO YJIy4IIEHHDbIE BEPCUH KJINEHT-CEPBEPHBIX IMPUIOKEHUN, HO U COBEPIIEHHO HOBbIE IIPU-
snoxenus. Texnonorns P2P oco6eHHO MOAXOAUT U1l NPUJIOKEHUH CJIEAYIOIUX KJIACCOB:

> NpUIOKEHUs, IPeJHA3HAYEHHDIE [l PACIIPOCTPAHEHUS COAEPKUMOr0, B TOM YHCJIE YIIO-
MSHYTBIE paHee IPIIOKEHUs 0OMeHa (aiimamu;

> [PIIOKEHUsI, IIPeHA3HAUYCHHbIE JUISi COBMECTHOM PaboThl, TaKUe KaK HPUIOXKEHUS,
KOTOPBIE MO3BOJSAIOT OTKPBIBATH OOIIUII JOCTYI K pabodeMy CTOIy M “6Gesoil jocke”
(whiteboard);

> UPUIOKEHUs, IpeJHA3HAYEHHbIE IS OOECIIEUeHHsI MHOTOIIOIb30BATEIbCKOMN CBA3N U
[IO3BOJISIIOIIYE [TOJIb30BATEISIM OGIIATHCS 1 OOMEHUBATHCS JAHHBIMU HAIIPIMYIO, 4 He de-
pes cepsep;

> UpUIOXKEHUs, IPeAHA3HAUCHHbIE JUISl pacupeieaeHus o6paGoTKH U CIIyKalye ajJbTep-
HATHUBOU MPUJIOKEHUSIM IS CYIIEPKOMIIBIOTEPOB, KOTOpble 00paGaThIBAIOT OIPOMHBIE
00 beMbBI JAHHDIX;

» npunoxenusa Web 2.0, o6begunaiomue B ce6e HEKOTOPBIE MJIM BCE IE€PEYHCIEHHDIE
BBIIIE IPIUIOXKEHUA U ITPEBPaIaomye X B JUHAMUYECKUE BeO-TIPIIOKEHNS CIIe/yome-
TO ITOKOJICHHUS.

MpoTtokon PNRP

ITnardopma gna cosganHus opHOpaHroeeix cereit Windows mpoussozactsa Microsoft
(Microsoft Windows Peer-to-Peer Networking) mpezacTaBiasieT co60ii peaju3anuio TeXHOJIOIHTH
P2P ot Microsoft. Ona siBasiercss cocraBHoi yactbio Windows, Haunnas ¢ Windows XP SP2.
ITporoxos PNRP MOXHO IpUMEHATH IS MYOIUKALMK U IPeoGpa3soBaHus aJpecoB PaBHOIIPAB-
HBIX YYACTHUKOB CETH. ATOT MPOTOKOJ HoJiee IOAPOOHO PACCMATPUBAETCS Jlajlee B passieie.

Jna peanusanuu npunoxeHus P2P MoXHO HCHoIb30BaTh MI060H U3 UMEIOIUXCS B PACIOps-
JKE€HUH IIPOTOKOJIOB, HO Ipu padore B cpege Microsoft Windows 8 mmeeT cMbIC]I, 11O MEHbIIEH
Mepe, noayMaTh o npumeHenuu nporokosa PNRP. Cam no ce6e nporokon PNRP e mpenocras-
JIIET BCETO, YTO HEOOXOMMMO JUTd co3fanusa npuiroxkenus P2P. Cxopee, oH ABIdgeTCA JUIb OJ-
HOH M3 OCHOBOIIOJIATAIOMUX TEXHOJIOTUMI, KOTOPbIE IPUMEHSIOTCS JUIsl IIPE0Opa3soBaHus aIpeCcoB
paBHOIpaBHLIX ydyacTHUKOB cetu P2P. [Iporokon PNRP nossosigeT KINEHTY PErucTPUPOBATD
KOHEUHYIO TOUKY (Ha3bIBAEMYIO UMeHeM pagronpasnozo yuacmuuxa (peer name)), KOTOPas aBTOMa-
TUYECKU PACTPOCTPAHAETCS MEX/Y OCTAILHBIMU PABHOIPABHBIMU YJACTHUKAMH B O06JIaKe (TpyIr-
re). ATo uMs UHKarcyaupyerca B maeHtugukarop PNRP (PNRP ID). Jli060i1 paBHOIpaBHBIMA
YJaCTHUK, KOTOPBII o6HapyxuBaeT ugeHtuguxkarop PNRP, moxer ncnoaszosars PNRP j1s ero
npeo6pa3oBaHusd B (PAKTUUECKOE UMs PABHOIIPABHOTO YYACTHUKA M 3aT€M HAYaTh B3aUMOJIElc-
TBUE C COOTBETCTBYIONUM KJIMEHTOM HANPAMYIO.

Hamnpumep, MOXHO OnpeAeIuTh UMsl PABHOIIPABHOTO YUYACTHUKA, IIPEJCTABIAIONEEe KOHEY-
Hyio Touky cayx6s1 WCE, u Bocrionbsosatbest PNRP g1s ero perucrpanum B rpynne (o6gake)
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B Bujge naeHtudukaropa PNRP ID. Ilocie 3TOro paBHONIpPaBHBIN YYaCTHUK, BBIIOJIHAIOMIMN
KJINEHTCKOE MPUIOKEHUE, KOTOPOE NMPUMEHIET MEXaHU3M OOHAPYKEHMsI, CIIOCOOHBIN PaCIIo3-
HaBaTh IMEHA PABHOIIPABHBIX YYACTHUKOB JUI IPEJOCTABIAEMOI CIyKOBI, CMOXKET OOHAPYXUTH
atot ugeHTuduxarop PNRP ID. ITocie o6HapykeHUs paBHOIPABHBIN YJaCTHUK MOXET HCITONb-
3oBatb PNRP ju1s1 o6Hapy:xeHNs KoHeuHOi Touku cay:x6s1 WCF 1 mocienyiomeii paGoTsl ¢ 3TOi
CITYKO011.

Ha 3ameTky! B npotokone PNRP He genaeTcsi Hukakmx 4OonyLeHniA 0 TOM, YTO KOHKPETHO npes-
CTaBNSIET MMS PABHOMPABHOr0 y4acTHUKA. PaBHONPAaBHbIE YYACTHUKM AOMKHBI CAMU PELLUTD, Kak
MCMONb30BaTb 3T UMEHA, MOC/E TOro Kak OHY 06HapyXeHbl. HpopmaLms, KOTOpyIo paBHOMpPaB-
HbI yyacTHUK nonyydaeT ot PNRP npu npeobpas3oBaHumn ngeHtudpukatopa PNRP, BkiouaeT B cebs
agpec IPvB, a Takke 06bI4HO 1 appec IPv4 yyacTHuKa, KOTOPbLIN onybavMkoBan aToT naeHTudmKa-
TOp, BMECTE C HOMEPOM MopTa U (Heobs3aTeNbHO) HEBONBLIMM KOAMYECTBOM LOMOAHUTENLHbIX
JaHHbIX. Bes 3HaHWs TOro, YTO 03HAYaeT MM PABHOMPABHOrO y4aCTHMKA, 9Ta MHbOPMauus, CKo-
pee BCero, okaxercs 6ecrnonesHon.

Nnentudpukatopsl PNRP

HNnentudukaropur PNRP ID umeror amuny 256 6uros. Miaamue 128 6UTOB MCIIONL3YIOT-
sl JUTSl YHUKAJIBHOM MJICHTU(HUKAIMK OTAEJILHOIO PAaBHOIIPABHOI'O YYACTHUKA CETH, A CTAPIINE
128 6uroB — s o603HadeHus ero umeHu. Crapmue 128 6UTOB IPEACTABIAIOT COGOI XENT-KOM-
OGMHALUIO, KOTOPAsl COCTOUT M3 XEMUPOBAHHOIO 3HAYEHUS OTKPBITOrO KJII0Ya, MOJy4EHHOTO OT
ITyGJIIIKyeMOTO PaBHOIIPABHOTO YYaCTHHKA, ¥ CTPOKH JTUHOMH 10 149 cMBOJIOB, KOTOpas 0603Ha-
YaeT UMs 3TOTO YYACTHUKA. XEeNMPOBAHHLINA OTKPBITHIH KJII0Y (Ha3BIBAEMBIH agmopumemmnsim uc-
MOUHUKOM) B COYETAHUH C STOU CTPOKOH (HA3BIBAEMOI Kaccuguramopom) o6pasyer uneHTU(IKA-
Top P2P. BMecTO XemrpoBaHHOIO OTKPBITOIO KJII0Ya TAKKE MOXKET HCIOIb30BaThCs 3HaUeHue 0,
B CJIy4a€ 4ETro UMs PAaBHOIPABHOTO YYACTHUKA CUUTAETCSH He3QUUUEHHbIM (€CTU TPUMEHAETCS
OTKPBITBII KJIIOY, TO UMS CUUTACTCS 3AUUUEHHBIM).

PNRP ID

128-6UTHbI XELIMPOBAHHBIIA 128-6UTHbI ykasaTenb
noeHtudunkarop P2P MECTOMOSIOXEHNS CNYXObI

P2P ID

ABTOPUTETHBIN NCTOYHMK Knaccudukatop (noeHtudukarop
(xeLuMpoBaHHbIA OTKPbITBINA KOY) MMEHU PaBHOMPABHOIO y4aCTHUKA)

Puc. 46.4. Cmpyxmypa uoenmuguxamopa PNRP

Coyx6a PNRP Ha cTopoHe paBHOIPAaBHOIO yJacTHHKA OTBEYAET 32 MOJAEPKAHHUE CIIHCKA
nnentugukaropos PNRP, xak Tex, KoTopble IMyGIMKyeT camMa, TaK U TeX, KOTOPbIE IOJIy4aeT B
BHJI€ KEIIMPOBAHHOTO CIIHCKA OT 9K3eMIUIApOB cayxk6 PNRP, Haxoadmuxcs B IPyrux MecTax oo-
naka. Korna paBHONPABHLIN YYaCTHHK MBITAETCS BRITOJTHUTD IPEOOPA30BaHUE UIEHTHU(DUKATOPA
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PNRP, cry:x6a PNRP 1160 ncnosb3yeT KemMpoBaHHYIO KOIIMIO KOHEYHOIN TOYKH ISl BBISICHEHUS
aJIpeca TOro PaBHOIIPABHOTO y3JIa, KOTOPBIH OIyOGJIMKOBAI AaHHbIA ujaeHTuguxkarop PNRP, muoo
CIPANIIBAET €T0 COCEAEH, He MOTYT JIM OHM CJeJaTh 3TO. PaHO mam mo3gHo coeguneHue ¢ my6-
JINKYIOITUM PaBHOIIPABHBIM YYAaCTHUKOM yCTaHABJAMBAeTCA, U cIysk6a PNRP mosydaer Bo3mMox-
HOCTb BBIIIOJHHUTH NpeobpasoBanue upentudukaropa PNRP.

Bce aT0 He TpedyeT HUKAKOTO BHENTHETO BMEINaTeIbcTBa. [IoHao6UTCs TOMBKO 03260 TH T
Csl O TOM, YTOOBI PAaBHOIPABHBIEC YUYACTHUKU 3HATM, UTO CJIEJyeT JeJaTh C UMEHAMU I1OCIe UX
NIpeo6GpPa30BAHUS C IIOMOIINBIO CBOEI JIOKAIBbHOH cy:k0661 PNRP.

PaBnonpasnblie yuacTHUKU ceTu MOTyT npumeHaTbh PNRP pis Haxoxaenus UJIeHTU(PUKATO-
pos PNRP, coBnajaionux ¢ onpejeneHHbIM naeHTudukaropom P2P. 9Ty Bo3MOXKHOCTE MOX-
HO HCHOJIb30BATh Ul PEATU3aLUM MPOCTEHIIEr0 MEXaHU3MA, ITO3BOJIAIONETO OOHAPYKUBATH
HEe3aIUINEeHHbIE MMEHA PAaBHOIIPABHBIX YYaCTHUKOB. J[€J10 B TOM, YTO B CIy4ae OTOOpaKeHUs
HECKOJIILKUMU PaBHOIPABHBIMU YYACTHUKAMU HE3ANUIIEHHOIO MIMEHU C OJUHAKOBBIM KIaccudu-
xaropoM, ujgeHTudukarop P2P ID y nux 6yger coBnagaTs. Pazymeercs, us-3a TOro, uro o060
PABHOIIPABHBIH YJACTHUK MOKET IPUMEHATH HE3AUTUIIEHHOE UMs, HET HUKAKOH TapaHTUH, ITO
KOHEYHas TOUKa, C KOTOPOH YCTAHABIUBAETCS COEJUHEHNE, OyAeT MMEHHO TOM, KOTOPAsl 0XKNUJa-
€TCs, IO9TOMY TaKOe pellleHHe TMOAXOAUT JTUIIb /UL Peaynu3alii MEXaHU3Ma OOHAPYKEHU 110
JIOKQJIbHOM CEeTH.

Oonaka PNRP

Bpime 6pu10 pacckasano, kak PNRP ocymecTsiasier perucrpamnuio u npeoopa3oBaHue IMEH
PaBHOIPABHBIX YUACTHUKOB B ob61ake (rpymme). O6IaKo MOAZEPKUBACTCI NOPOsCOaIOUUM cepee-
pom, vH cui-cepBepoM (Seed server), KOTOPBIM MOXET GBITH JTIOGOI cepBep C 3aIyIEHHON CITyK-
6011 PNRP, nojzep xuBaonmeii 3anuch XoTs 6bI 06 OJHOM PABHOIPABHOM ydacTHHKe. [l crysx-
6b1 PNRP jjocTynHbl 061aKa IBYX THUIIOB.

» O6Gnaka nmokanbHBIX coeaumHenuii (link local). B takue 06;1aka BXOAAT KOMIIBIOTEPHI €
[TO/IKJIIOUEHUEM K JTOKabHOI cetr. Kasxapiit ITK MoskeT nojxmouarscst Gojree 4eM K OJ[HO-
My OGJIAKy TAKOTO THIIA IIPU YCJIOBUN HAINYHS Y HETO HECKOJIBKUX CETEBBIX aAITEPOB.

» InoGanbHble o61aka (global). B Takue 06;1aka 10 YMOIYAHUIO BXOAST KOMIIBIOTEPBI C IIOJ-
KkmoudeHrueM K IHTepHeTY, XOTs Takke MOXKHO ONpPeAeTIATh YaCTHOE IIOOATBHOE OOIAKO.
Paznmmame Mesxty HUMU B TOM, UTO JUIS INIOGATBHOTO O6JIaKa C IOAKIoYeHneM k MurepreTty
Microsoft nojnep:kuBaeT cuj-cepsBep, a Ui ONPELENIeMOro CaMOCTOATEIbHO YaCTHOTO
I06ATBHOrO O6JIaKa HOKEH UCIIOJIb30BATHCSA COOCTBEHHBIN cHA-cepBep. B mociaexnem
clIydae HeOOXOAMMO I103a00TUTHCS O TOM, YTOOBI BCE PABHOIIPABHBIE YUYACTHUKU MOIIH
MOJKJIIOYATBCA K HEMY, HACTPOUB COOTBETCTBYIOLINM O0OPa30M IapaMeTPbl HOJUTUKH.

Ha 3ametky! B npeawectsyiowwmx Bepcusx PNRP cyuiecteoBany obnaka eLle v TPETbEro Tvna,
KOTOPbIE Ha3bIBANMUCh 061akamMu fokasbHbIx caiToB (site local). OHM Bosblue He MPUMEHSIIOTCS 1
NMo3TOMY 3[eCb He paccMaTpuBaloTCS.

JI1s1 BbIICHEHMS TOTO, B Kakue 00JIaKa BXOJAUT JIAHHBIN KOMIIBIOTED, CIYKUT CJIEyIoImas Ko-
MaHzA:

netsh p2p pnrp cloud show list

TunuaHbIi PE3YJIbTAT €€ BbINIOJHECHUS BBIIVIAANUT CIACAYIOIUM 06p2130MZ

Scope Id Addr State Name
1 0 1  Virtual Global
3 13 1 Virtual LinkLocal ff00::%13/8

3 19 1  Virtual LinkLocal ff00::%19/8
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Kax BuguTe, B JaHHOM CJIydae AOCTYIHBI TPU O0JAKA: OAHO DIOGATBHOE U JABA OGJIAKA JIO-
KaJIbHBIX coeJinHeHu. [TIOHATh 3TO MOXKHO KakK 110 3HAYeHUIO B cTobI1ie Name (Mwmst), Tak u mo
3HAYEHUIO B cTOJIOIE Scope (O61acTh), B KOTOPOM JUIS O0JIAKOB JIOKAIBHBIX COCAMHEHUN BCETIA
OTOOpaKaeTCs 3HAUECHUE 3, a ISl NIOGATBHBIX 00JaKoB — 3HadeHue 1. [ mogkmoueHus K Iio-
6aIBbHOMY 06JIAKy HEOOXOMIMO UMETh IMIOOATBHBIN aapec IPv6.

OGJ1aka MOTYT HaXOAUTBHCS B OJHOM U3 II€PEUHCICHHBIX HUXKE COCTOSTHIIMA.

» active (akTuBHOE). Ecim 06:1aK0 HAXOIMTCA B COCTOSIHUY active, OHO MOKET IpUMe-
HATBCS IS MyOIMKAIMH 1 IPEOOPa30BaHUs UMEH PABHOIPABHBIX YUACTHUKOB.

» alone (oxgunHokoe). Eciu x 0671aKy, 13 KOTOPOro 3alpalinBaeTCs PABHOIPABHBIIN y4acT-
HUK, GOJIbIIIE HUKAKIX PaBHOIIPABHBIX YYAaCTHUKOB HE NOJKIIOYEHO, OHO 6yaeT HAXO/IUTb-
Csl B COCTOSTHMU alone.

» no net (6e3 cetn). Eciim paBHOIIPaBHBIIA YYaCTHUK IOTEPSUII COETUHEHHE C CETHIO, COCTO-
AHIE 00JaKa MOKET U3MEHUThLCS ¢ active Ha no net.

synchronizing (cunxponmsarus). Ob6aaka HAXOAATCS B COCTOSTHUM synchronizing
BO BpeMsl IOAKTIOYEHNH K HUM KaKOTO-TO PABHOIIPABHOIO YYACTHUKA. JTO COCTOSTHUE
6y,ZICT CMCHSTDBCA APYIrM O4Y€Hb 6bICTpO, IIOCKOJIbKY IOJAK/JIIOYE€HNE HE 3aHNMACT
MHoro Bpemenu. Iloatomy yBugern 06J1IaKO B TAKOM COCTOSTHUU yIaeTCs peJKo.

» virtual (BupryamsHOe). Cray:x6a PNRP mojgxmouaeTcst K o61akaM TOJbKO IIPU BO3HUK-
HOBEHUHU IOTPEGHOCTH B PETUCTPAIUU WIN IPeoGpa3oBaHUN UMEHH KaKOIO-TO PaBHO-
mpaBHOro yyacTHHKA. Eciiu coepunenue ¢ 061aKoM HAXOAUTCS B HEAKTUBHOM COCTOSIHIHI
Joibmie 15 MUHYT, 06/1aK0 MOKET HepeiiTu B cocTosgHue virtual.

Ha 3ameTky! Mpu Hanuuum npobiem ¢ CETEBOI CBA3HOCTLIO CNeayeT NPoBepuTh, He NpensTc-
TBYeT nin GpaHoMayap nepenade nokanbHOro ceteBoro Tpaduka yepes UDP-noptel 3540 nnu
1900. UDP-nopt 3540 ncnonb3yetcst npotokonoMm PNRP, a UDP-nopt 1900 — npoTtokonom SSDP
(Simple Service Discovery Protocol — npocToit NpoTokon 06HapyxXeHns cnyx0), KOTOPbIN, B CBOIO
oyepenb, npumeHseTcs cnyx6ov PNRP (a Takxe yctpoiicteamu UPnP).

Mpotokon PNRP, HaunHast ¢ Windows 7

Haunnas ¢ Bepcun Windows 7, B mpoTokose PNRP ucronssyercs KOMIIOHEHT, Ha-
3p1BaeMbIit DRT (Distributed Routing Tuble — TabauIia pacpeseI€HHON MapIIPyTH3AIMH).
ITOT KOMIIOHEHT OTBEYAET 32 ONPEAEIEHUE CTPYKTYPhl HPUMEHAEMbIX TpoToKoa0oM PNRP ximio-
4el, poJib KOTOPOM B PEAIM3ANMHU TI0 YMOJYAHUIO MCIIOJHAET ONMCAHHBIA BBIIIE I/I,Z[GHTI/Iq)I/I-
xaTop PNRP. C nomompio API-unrepdeiica DRT moxHO onpesemmTs albTepHATUBHYIO CXEMY
KJIIOYEl IPU YCIIOBUM, YTO OHU IIPEJCTABJSAIOT CO00i 256-6UTHBIE 1IeJOUNCICHHbIE 3HAYEHUS
(momo6no npentuduxaropam PNRP ID). 9To o3HayaeT BO3ZMOKHOCTb HCIIOJIb30BAHUS TIOGOI
CXE€MBI, HO IIPU 3TOM, Pa3yMeeTCs], Hy’KHO CaMOCTOSITEIbHO 3a00TUTHCSI O TEHEPALUY U 3AIUTE
KII0Yeid. 3a CYeT MPUMEHEHUs 3TOTO KOMIIOHEHTA MOXXHO CO3/laBaTh COBEPIIEHHO HOBBIE TOIIO-
JloTuu O6JTAKOB, BBIXOAAIMUE 3a pamku geiicteus PNRP u, ciegosarespHO, 34 paMKU KOHTEKCTA
HACTOSIIEH IIaBBI, IOCKOJIBKY 3TOT IIPUEM OTHOCUTCS K YHCITY CIOXKHBIX.

B Windows 7 Takke MOSIBIIACH HOBAs OIIIMSL /ISl IOAKTIOUEHUS K APYIUM II0Jb30BATEISIM B
npuioxeHuu Remote Assistance (YaajieHHbI IOMOLIHHK), kKoTopas HasbiBaeTcsa Easy Connect
(JIerkoe nogxmodenue). dta onuus ucnonbdyer PNRP g o6HapyxeHus nosib3oBarenei, K
KOTOPBIM HEOOXOAMMO HMOAKMOUnThCs. [Tocne cos3panus ceanca ¢ momompio Easy Connect min
JPYIUX CPEACTB (HAaIpUMep, OTIHPABKH MPUIVIANICHHS IO 3J€KTPOHHOMN IOYTE) IO0Jb30BATETH
MOTYT OTKPBITh OOIIMIA JOCTYI K CBOMM PabOYNM CTOJIAM U OKa3bIBATh IIOMOIIb JIPYT APYTY Yepes
naTepgeiic Remote Assistance.



10 Yacte VI. KoMMyHuKanumn

Co3paHue npunoxeHuin P2P

Teneps, Korza U3BECTHO, UYTO CO60II MpeAcTaBasgeT TexHoaorusa P2P, u kakue TexHonoruu jo-
cTynHbI pazpadorunkaM npunoxenuii NET jna peamuzaruy nputoskenunii P2P, npunuio Bpems
IIOCMOTPETD, KAK CO3/IaBaTh TaKue NpuiokeHus. M3 npuBejeHHoro Bblllle MaTepuaja HOHATHO,
uyTo B mo60oM npunoxenun PNRP jnomxen npumensartbesa nporokos PNRP g ny6iamkanuu, pac-
IIPOCTPAHEHUS U IPEeOOPA30BAHUSA UMEH PABHOIPABHBIX YUaCTHUKOB. [Io3TOMY BHAauane Hy:KHO
pa3obparthbcs, Kak JOCTUYL 3Toro, ucnonb3ys .NET. 3arem 6ygeT mpoaeMOHCTPUPOBAHO IpUMe-
nenne PNM B kauectBe unppacTpykTyps! Juis npuioxkenus P2P. Tlocaenaee MmoxeT ob6ecnednTsb
MIPENMYIIECTBO B TOM, UTO B caydae npuMeHeHns PNM peann3oBaTbh cOGCTBEHHBIE MEXAHU3MBI
OOHAPYKEHHA HE TIOHAJOOUTCH.

Ilepen usydeHneM sTUX T€M CHavala HEOOXOAUMO O3HAKOMUTCH C KJIACCAMU, KOTOPBIE MIPE-
JIaraloTCsA B IPOCTPAHCTBE UMEH System.Net .PeerToPeer. YTo6bl paboTaTh C 3TUMU KJIAcCa-
MU, Hy’KHO 0653aTeJIbHO CChLIATLCSI Ha COOPKY System.Net.

Krnaccer B mpocTpancTse umeH System.Net . PeerToPeer unkancyaupyiot API-unrepdeiic
Juis PNRP u mo3BossiorT B3auMozeicTBoBaTh co cayx60ii PNRP. 1Ix MOXHO NpUMEHATH A1 pe-
HIEHUS JIByX OCHOBHBIX 3aJad:

» perucrpanuu UMEH PaBHONPABHbBIX yYaCTHUKOB;
>» npeob6pa3oBaHUSA UMEH PABHOIPABHBIX YYACTHUKOB.

B nocneayiomux paszgenax BCe YIIOMHUHAEMbIE TUILI OTHOCATCA K HPOCTPAHCTBY UMEH
System.Net.PeerToPeer, ecJi TOJBKO SIBHO HE YKa3aHO Jipyroe.

Perucrpaums umeH paBHONPaBHbIX Y4aCTHUKOB

,Z[JI?{ peructpanu MMCHH PAaBHOIIPABHOI'O YIACTHHUKA BBIITOJTHUTE CACAYIOMNC IIATH.

1. CospaiiTe 3amUIIEHHOE WX HE3AMUIIEHHOE UMsl PABHOIIPABHOIO YYaCTHUKA C YKa3aHHBIM
KJIACCUDUKATOPOM.

2. HacrpoliTe nporecc perucTpalyy 3TOro MIMEHHU, MPEXOCTABUB CJIEAYIOINIE HEOOI3aTeb-
HbIE CBEJCHMS 110 CBOEMY BBIOODY.

¢ Howmep nopra TCP.

¢ O6mako mmm o61aka, B KOTOPBIX HY)KHO 3apETUCTPUPOBATL MM PaBHOIIPABHOTO yJac-
tHHKA. (Ecim onu He ykazansl, PNRP perucrpupyeT nmsi paBHOIPaBHOTO yJaCTHHUKA
BO BCEX JIOCTYIIHBIX 00JIAKaX.)

o KowmmenTapuii jyimHoi 10 39 cuMBOJIOB.
e JlonosuurenbHble JaHHbIE 00beMOM 10 4096 Gaiir.

e HMudopmarus o TOM, ZOKHBI JIM A1l IMEHHM PAaBHOIPABHOTO YYACTHUKH aBTOMATH-
YeCKU MeHEepPUPOBATHCS KOHEYHbIE TOUKHU (CTAHAAPTHOE IMOBEJeHUe, IIPU KOTOPOM
KOHEUYHBIE TOYKH aBTOMATHUYECKU FeHEepUpyoTcsa Ha ocHoBe IP-aspeca wim agpecos
PABHONIPABHOTO YJACTHUKA U HOMEpA IOPTa, €CJIM TAKOBOM YKa3aH).

e Koyleknusa KOHEUHBIX TOYEK.
3. 3aperucTpupyiiTe UM PpaBHOIIPABHOI'O YYaCTHUKA B JIOKATbHOM cayx6e PNRP.

ITocne BBITONTHEHNA TPETHETO IAra UMsl PAaBHOIIPABHOTO YYaCTHUKA CTAHOBUTCS JIOCTYITHBIM
JUISL BCEX coceJieil B BLIGPaHHOM obi1ake (miu o6J1akax). Perncrpanys paBHONIPaBHOTO yYaCTHHKA
MIPOJOJIKAETCA JO TEX MOP, IOKa He OyleT IpeKpalieHa SBHBIM 00pa3oM MJIM He OyAeT 3aBepIleH
IPOIIeCC, 3aPETUCTPUPOBABIINI MM PABHOIIPABHOTO YJACTHUKA.

Jlnst co3aHmsA MMEHN PaBHOIPABHOTO YYaCTHUKA TPUMEHAETCA Kaacc PeerName. DK3eMILTAD
3TOrO KJacca CO3JAaeTCs U3 CTPOKOBOro mpejactabiaeHus uaeHtuduxaropa P2P ID B dop-
Me aBTOPUTETHE MCTOYHMK . KJIACCHUPMKaTOP TUOO U3 CTPOKU KIacCH(pHUKATOpa M THIIA
PeerNameType.
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MoxHO ucnosb30BaTh Kak Tun PeerNameType.Secured, Tak u tun PeerNameType.
Unsecured. Hanpumep:

var pn = new PeerName ("Peer classifier", PeerNameType.Secured) ;

ITockosbKy B HE3AMMIEHHOM UMEHU PaBHOIIPABHOTO yYaCTHUKA 3HAYEHHEM aBTOPUTETHOTO
MCTOYHUKA sIBJsgeTcs 0, CAeayloniue CTPOKU KOJla SKBUBAJIEHTHBI:

var pn = new PeerName ("Peer classifier", PeerNameType.Unsecured) ;
var pn = new PeerName ("0O.Peer classifier");

ITocne cozmanus 3K3eMILISIP PeerName MOKHO HCITOJb30BaTh BMECTE C HOMEPOM ITOPTa JJIA
UHULMAIA3ANUN O0bEeKTa PeerNameRegistration:

var pnr = new PeerNameRegistration (pn, 8080);

B xauecTBe UIBTEPHATUBHOTO BapUaHTA JUJIS obbekTa PeerNameRegistration, co3naBaemo-
IO C MCIIOJIb30BAHMEM €TI0 CTAaHAAPTHOTO IMAPAMETPA, MOKHO YCTAHOBUTDL CBOMCTBO PeerName u
(neobGs3aTenbHO) cBOiicTBO Port. Kpome Toro, skemaemsrii sx3eMiuisip Cloud MOKHO IepesaTh
60 B TPEThEM IapaMeTpe KOHCTPYKTOPY PeerNameRegistration, 6o yka3aTh ¢ MOMOIILIO
cpoiicTa Cloud. Ix3eMrap Cloud MOXKHO HOJYYUTE TUOO U3 UMEHM O0JIaKa, TU6O C IpUMEHe-
HUEM OJIHOTO U3 CJIEAYIOUUX CTATUYECKUX WIEHOB Kiaacca Cloud.

» Cloud.Global. 9TO CTAaTUYECKOE CBOMCTBO IIO3BOJIAET IOJYYUTh CCBIIKY HA IMIOOAJIbHOE
06J1aKO, KOTOPOE B 3aBUCUMOCTU OT KOH(PUTYPAIUU IOJIUTUKH PABHOIIPABHBIX YYACTHU-
KOB MOKET OBITH YaCTHBIM IVIOOAIBLHBIM O0IAKOM.

» Cloud.AllLinkLocal. 9TO cTaTUYeCKOE I0JIe IO3BOJISET HOJYIUTh 00JIAKO, KOTOPOe
COJIEPKUT BCE 06JIaKa JIOKAIbHBIX COEIUHEHUN, JOCTYIHbIE JUIs JAHHOTO PaBHOIIPABHOTO
y4aCTHHUKA.

» Cloud.Available. 9TO cTaTUYECKOE IIOJIE€ MO3BOJISAET IMOJIYIUTH 0OJAKO, KOTOPOE CO-
JIEPKUT BCe 0BJIaKa, JOCTYIHbIE JUIs JAHHOTO PaBHOIIPABHOTO YYAaCTHUKA, T.€. IOKAJIbHbIE
U II0GATbHBIE (€CIM TaKOBbIE UMEIOTCH).

ITocne cosmanua sx3emiuisipa PeerNameRegistration MOXKHO IpH K€JaHUU YCTAaHOBUTH
ero csoiictBa Comment u Data. IIpu aToM cieayeT HOMHUTD 06 OrPAHMYEHUAX 3TUX CBOMCTB.
Ecin nmonbITaThCs YCTAHOBUTD JUISL CBOICTBa Comment CTPOKY JIMHOU Gosee 39 CMMBOJIOB
Unicode, 6yaeT creHepupoBaHO UCKIIOUYeHUe PeerToPeerException, a mpu IOIBITKE yc-
TAHOBUTH JUI CBOIiCcTBA Data GaiiTOBBIN MaccuB pasMepoM Goiee 4096 GaliT — HCKIIOYEHHE
ArgumentOutOfRangeException. MoHO Takke ¢ momMombio cBoiictBa EndPointCollection
J06GaBUTH KOHEYHBIE TOYKHU. ITO CBOMCTBO NPEJCTABISAET COOON KOJUIEKIUIO THIIA
System.Net.IPEndPointCollection ¢ obobekramMmu System.Net.IPEndPoint. B ciayuae
OPUMEHEHUST csBolictBa EndPointCollection MOXeET MOHALOOUTHCS YCTaHOBUTD CBOMCTBO
UseAutoEndPointSelection B false, 4TOObBI MIPEJOTBPATUTHL ABTOMATUYECKYIO T€HEPALTUIO
KOHEUYHBIX TOYEK.

ITocne Toro xak Bce TOTOBO K PETUCTPAIMM UMEHU PAaBHOIIPABHOT'O YYaCTHUKA, MOKHO BBI-
3BaTb MeTOZ PeerNameRegistration.Start. /nsa yraseHnusa sanucu o perucTpaniiid UMEHU
PaBHOIIPABHOTO y4acTHUKA U3 cayx0bl PNRP cayxur merog PeerNameRegistration. Stop.

Humxe nmpuseseH npuMep perucTpanyy 3alUIIEHHOTO UMEHH PABHOIPABHOTO YYaCTHHUKA
BMECTE C KOMMEHTAPUEM:

var pn = new PeerName ("Peer classifier", PeerNameType.Unsecured);

var pnr = new PeerNameRegistration (pn, 8080);

pnr.Comment = "Get pizza here";

pnr.Start();

MpeobpasoBaHMe UMEH PaBHOMPABHbIX Y4aCTHUKOB

I[J'I}I npeo6pasoBaHuﬂ HMMEHHN PABHOIIPABHOI'O Y9aCTHHKA HCOGXOI[I/IMO BBIIIOJTHUTD CJICAYIO-
e mraru.



12 Yacte VI. KoMMyHanKanumn

1. CrenepupyiiTe NMs PaBHOIPABHOI'O YYAaCTHUKA HA OCHOBE M3BECTHOTO MIEHTH(pUKATOPA
P2P nu6o ugentudukaropa P2P ID, noaydyeHHOro mocpeacTBOM ONepanuy OOHApyXKe-
HUSL.

2. Bocnonb3yiTech pacro3HaBaTeleM JUIs IPeo6pa3soBaHUs UMEHU PAaBHOIIPABHOIO ydac-
THUKAQ U HOJYyYEeHMUs KOJUIEKIUM 3alucedl ¢ MMEHAMM PAaBHONPABHBIX yYAaCTHUKOB.
PacnosnaBaTeb MOKHO OTPAaHUYUTDL OTAEILHBIM OOJAKOM U/ TN MAKCUMAJILHBIM KOJIH-
YECTBOM BO3BPAIla€MbIX PE3yJILTaTOB.

3. U3 mob6oit HOJIY‘—ICHHOﬁ 3aIIMC C UMEHEM PABHOIIPABHOTO YYaCTHHKA N3BJIEKHUTE CaMO
HMs, a TAKKE HeO6X0ﬂI/IMyIO HHq)OpMaHHm 0 KOHEUYHOM TOYKE, KOMMEHTAapHUH 1 JJOIIOJIHU-
TEJIbHbIC TaHHbIC, €CJIN TAKOBBIC ITPHCYTCTBYIOT.

IToxo6uo MPOLECCYy PETUCTPAIIMU UMEHU PABHOMPABHOrO YyYaCTHUKA, 3TOT HPOIECC HAYU-
HAETCs C co3Aanus oobekTa PeerName. Ominuue COCTOUT B TOM, YTO 37€Ch UCIOJIB3YETCST UMST
PaBHOIIPABHOTO yYaCTHHUKA, KOTOPOE YKeE OBLIO 3aPETUCTPUPOBAHO OJHUM WU 6ouee yAaIeH-
HBIMM YYaCTHHUKAMM. HpOCTeﬁmI/IM CIIOCOOOM ISt MOJYYECHUST CIIUCKA aKTUBHBIX PAaBHOIPABHBIX
YYaCTHUKOB B JIOKQJIbHOM o0JIaKe SIBJISIETCS perucTpanus He3amUIEeHHOTO UMEHU JIUIsT KOKJ0TO
PaBHONIPABHOIrO YYaCTHUKA C OJTHUM U TEM XKe K}IaCCI/Iq)I/IKaTOpOM U IIPUMEHEHUE 3TOTO UMEHU
Ha 3Tale npeo6pasoBaHuﬂ. OpHako 1 WI00AJbHBIX O0JAKOB II0JIb30BAThCI TAKOM cTpareruei
HE PEKOMEHJIyeTCsl, MOCKOJIbKY HE3alUIIICHHbIC UMEHA MOTYT OBITh JIETKO IIOAAEIAaHbI.

Jlnst npeo6pa303aHI/IH MMEH PaBHOIIPABHBIX YYACTHUKOB CIIY)KUT Kiacc PeerNameResolver.
Nmes 9K3EMILISIP 9TOTO KJIacca, MOKHO BbI6paTb, KaK JIOJDKHO BBITIOJHATHCS HpeO6paSOBaHI/IC —
CUHXPOHHO C IPUMEHEHUEM MeToJa Resolve () WIM K€ aCUHXPOHHO C IIOMOIILIO METOJAA
ResolveAsync().

MeTox Resolve () MOKHO BbI3bIBATh C yKa3aHHMEM KakK JIMIIb OJHOTO NapaMeTpa PeerName,
TaK U JOIIOJHUTENBHO 3K3eMIuisipa Cloud, B KOTOPOM JAOJIKHO BBIIIOJIHATHCS HpeOGpaso-
BaHUE, MAaKCUMAaJbHOIO KOJUYECTBA BO3BPANIaEMBIX 3amMceii ¢ MMEHaMU paBHOTIPABHBIX
YYaCTHHUKOB B BUJIC IEJOTO YMCJIA, WA TOTO U JAPYroro BMecCTe. IATOT METOx BO3BpAIlaCT K-
3eMIUIsIp Pee rNameRecordCollection, npe,ILCTaBJmIou.u/Iﬁ COOOM KOJIIEKIIUIO OOBEKTOB
PeerNameRecord. Hanpumep, HuXe 1okasaH npumep npeo6pasoBaHI/m HE3AIUNEHHOIO UMe-
HHU PaBHONPABHOI'O YYaCTHUKA BO BCEX JIOKATbHBIX o0JI1aKax ¢ BO3BPAaTOM MaKCHUMYM 5 pesyabTa-
TOB:

var pn = new PeerName ("0.Peer classifier");

var pnres = new PeerNameResolver();

PeerNameRecordCollection pnrc = pnres.Resolve (pn, Cloud.AllLinkLocal, 5);

Metox ResolveAsync () HCIOJb3YET CTAaHJAPTHYIO CXEMY BbI30BA ACHHXPOHHOT'O METOJA.
EMy nepezsaercs yHUKaJIbHBIN OOBEKT UserState M OpraHU3yeTCs IPOCAyIIMBAaHUE HA NPEIMET
IOCTyIUIEHUs] cCOObITUII ResolveProgressChanged, CBUJETEIbCTBYIOMUX 00 OOHAPYKEHUU
PaBHOIIPABHBIX YYACTHUKOB M BBIIIOJHEHUU Mpeobpa3oBaHus, U coObITHSA ResolveCompleted,
CUTHAIM3UPYIOIIETO O MPEKPaMeHnH paboTel MeToaa. Metox ResolveAsyncCancel () mo3Bo-
JIIET OTMEHUTD JIOOON OKUIAIOIIUI BBIITOTHEHHS ACHHXPOHHBIH 3aIIpocC.

B o6pa6oTunkax cobbiTusa ResolveProgressChanged UCIOIb3yeTCs NapaMETP apryMEHTOB
coobiTus ResolveProgressChangedEventArgs, yHaclIeJOBaHHBIN OT CTAHAAPTHOTO Kjacca
System.ComponentModel . ProgressChangedEventArgs. CoiictBo PeerNameRecord 00b-
€KTa apryMeHTa COOBLITHS, IIOy9aeMOrO B 06PAabOTUHKE COOBITUI, MOXKHO IPUMEHSTD ISl TIOJTy-
YEHUS CCBUIKM Ha 3aIMCh C MMEHEM PAaBHONPABHOTO YJACTHUKA, KOTOPas ObLIa OOHAPYXKEHA.

AHaJTOrIYHBIM 06pa3oM JuIs cOObITUA ResolveCompleted TpebyeTcs 06pabOTUNK, IIPUHM-
MaloIUi mapameTp Tuna ResolveCompletedEventArgs, KOTOPBIA ABIAETCA MPOU3BOJAHBIM
ot AsyncCompletedEventArgs. QTOT TUII UMeET napameTp PeerNameRecordCollection,
KOTOPBIA MOXXHO HCIIOJIb30BATH JUIS IIOJIYYEHUs ITOJTHOTO CIMCKA 3aIUCEH ¢ MMeHaMu OOHApY-
JKEHHDBIX PABHOIIPABHBIX YYACTHUKOB.

B crenyiomem Koje mokazaH NpUMeEp Pealu3anuyi 06padoTIMKOB JUIS STUX COOBITUI:
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private pnres ResolveProgressChanged (object sender,
ResolveProgressChangedEventArgs e)
{
// Vcnosb30BaHue e.ProgressPercentage (yHacjeIOBaHHOTO
// oT Gas0BHX KJIACCOB apI'yMEHTOB COOHTMUS) .
// Obpaborka PeerNameRecord uz e.PeerNameRecord.

}

private pnres ResolveCompleted(object sender,

ResolveCompletedEventArgs e)

{

// TNpoBepka Hammuus e.IsCancelled u e.Error
// (yHaciemoBaHHEIX OT OAa30BHX KJIACCOB apl'yMEHTOB COOHITHA) .
// Obpaborka PeerNameRecordCollection uz e.PeerNameRecordCollection.

}

ITocsre mosryaeHns: ogHOro MU 6osee 06beKTOB PeerNameRecord MOXKHO IEPEXOIUTH K
ux o6paborke. ITOT KIacc PeerNameRecord IpefoOCTaBIsSeT B HAIIE PACHOPSIKEHHE CBOMC-
TBa Comment u Data aid UM3y4eHUS KOMMEHTAPUEB U JOIOJHUTEIbHBIX JaHHBIX, KOTOPbIE
ObLIN 1OOABJIECHBI IPU PETUCTPALMHI UMEHU PAaBHOIIPABHOTO YYACTHUKA (€CIHM ObUIM), CBOMCTBO
PeerName uIg U3BJI€YeHUs OObEKTA PeerName U 3alIMCU C UMEHEM Y4aCTHUKA U, 9TO HauboJsee
BaKHO, cBOMCTBO EndPointCollection. Kak u B ciyuae ¢ PeerNameRegistration, 3gecn aTo
CBOMCTBO TOKE IPEACTABIAET co00I1 KoJUTeKuIo Tuma System.Net . IPEndPointCollection,
cojepxaiyio o6bekTbl System.Net.IPEndPoint. T O6BEKTI MOXKHO IPUMEHATD IS TIOJ-
KJIIOYEHUS K NPEJJOCTABISEMbIM PaBHOIIPABHBIM YJYACTHMKOM KOHEUHBIM TOYKAM JIIOOBIM JKeJlae-
MBIM OOPa30M.

BesonacHocTb goctyna kopa B System.Net.PeerToPeer

IIpoctpancTBo umen System.Net.PeerToPeer Takke BKIIOYAET JABA CJAEAYIOIMUX KIacca,
KOTOpPBIE MOKHO HCIO0Jb30BaTh BMecTe ¢ Mojenbio CAS (Code Access Security — 6e30I1aCHOCTh
JIOCTYyIIAa KOJa), pacCMaTPUBaeMO B IIaBe 22:

» PnrpPermission, yHaciezoBaHHBINA OT Kiaacca CodeAccessPermission;

» PnrpPermissionAttribute, yHacaenoBaHHBINH OT Knacca CodeAccessSecurity
Attribute.

ATU KJIACCHI yTOOHO NPUMEHSATD Il 00€CIIeYeHUsT BO3MOKHOCTU HACTPOHKH pocTynia PNRP
C IIOMOIIBIO ITOTHOMOYHI 0ObIYHBIM 11 CAS 06pasom.

Mpumep npunoxeHuns

3arpy:kaeMblii KO JJIsl TOH IIaBbI COAEPKUT npumep npuoxenus P2P, koropoe nasbiBaeT-
cs1 P2PSample M WUIIOCTPUPYET IPUMEHEHNE OIIMCAHHOTO B HACTOSAIIEM pasjiesie IPOCTPaHCTBa
MMEH M CBSI3AHHBIX C HUM KoHIeniuii. to npuioxenue WPE B KoTopom 11 KOHEYHOI TOYKU
PAaBHOIIPABHOIO YYaCTHUKA UCHOAB3yeTcs cy:x6a WCE

KouduryparuoHnHble HACTPOHKU 3TOrO NPHIOKEHHS COJEPKATCI B KOH(PUTYPAIIOHHOM
(paiie u yka3pIBAIOT, KAK JOKHO BBINISAAETH UMs PABHOIIPABHOTO YYACTHUKA U KAKOH IOPT JOJI-
JKeH IpocTymmBarbes (aiir App.config):

<?xml version="1.0" encoding="utf-8" ?>
<configuration>
<appSettings>
<add key="username" value="Christian" />
<add key="port" value="8731" />
</appSettings>
</configuration>

ITocne IMOCTPOCHUS 3TOTO IMPHUJIOKEHUSA MOKHO IIPUCTYIATh K €ro TECTUPOBAHUIO, 6O CKO-
IIMPOBAB €ro Ha APYru€ KOMIIbIOTEPHI B JIOKQJIbHOU CETU U 3aITyCTHB BCE €I'0 d9K3C€MILISIPBDI, 60



14 Yacte VI. KoMMyHuKanumn

3aIyCTHB MHOXECTBO €TI0 5K3eMILISIPOB Ha OJHOM KOMIIbIOTepe. B mocienHeM BapuaHTe HYXKHO
GyIeT MOMEHSTh HCIIOIb3yeMbIi ISl KAXKAOTO SK3EMILLIpPA IIOPT, BHECS COOTBETCTBYIOIUE U3Me-
HEHUs B OTAEIbHbIE KOH(PUIypaIOHHbIE (aiiibl (MOHAZOGUTCA CKOIMUPOBATDH COAEPIKUMOE Ka-
Tazora Debug Ha CBOM JIOKAJIBbHBIN KOMIBIOTEP U IO OYEPEIU OTPEAAKTUPOBATD KX/ KOH(pU-
IyparoHHbIN ¢aitr). B o60oux BapruaHTaxX pe3ylIbTaThl OYAyT BBHINIAJETH SICHEE, €CJIU U3MEHHUTH
TaKXKe MMs [T0JIb30BATENSI B KAKJOM dK3EMILISPE.

ITocne 3amycka BCeX HK3EMIUISIPOB IMPUJIOKEHHs MOXKHO INEJKHYTh Ha KHomke Refresh
(O6HOBUTD), YTOGBI MOIYYUTH CIUCOK ZOCTYIHBIX PABHOIPABHBIX YUACTHUKOB ACHHXPOHHBIM
o6pazoM. OGHAPYKUB B 3TOM CIUCKE HYXHOTO YUACTHHKA, MOXHO OTIPABUTH €My CTAaHJAPTHOE
coobmenne, meakHyB Ha kHonke Message (Coob6menue).

Ha puc. 46.5 nokxazan npuMep TOro, Kak IPUJIOKEHUE BBIVISIUT B ACHCTBUH IIPU 3aITyCKe
TPEX €ro 3K3eMIUIIPOB Ha OJHOM KoMibloTepe. Ha prcyHke BUAHO, 9TO OJZMH PaBHOIIPABHBIA
YYaCTHUK TOJIBKO UTO OTIIPABIUI COOGIEHUE JPYrOMy PABHOIIPABHOMY YYaCTHUKY, 1 OHO OTOOpa-
3UJIOCH B JIMAJIOTOBOM OKHE.

=] X

CH| P2P example - Angela | =
Refresh

i P2P example - Matthias == =

Refresh

P2P example - Stephanie I;
Refresh

Message from Stephanie

@ Hi there!

Puc. 46.5. I1punoscenue P2PSample 6 delicmeuu

Teneps o6parumcs x xojy. Ilonsg-wiens! kacca MainWindow (¢aitn MainWindow.xaml.cs)
MTO3BOJIAIOT ONPEAETUTD JOCTYITHYIO JUIS IPOCMOTPA KOJUIEKIIHIO, COJIEPIKAIIYIO BCEX PABHOIIPAB-
HBIX YYaCTHUKOB. B KOHCTpyKTOpE KJacca B KOJIEKIMIO TOOGABJICH OUH 3JIeMEeHT PeerEntry,
IIPEIOCTABJIAIONII NH(GOPMAIHIO [T0JH30BATEIO, KOTOPOMY JOCTATOYHO INEJKHYTh Ha KHOIIKE
Refresh, 4To6bI moydnTh CIMCOK BCEX PABHONPABHBIX YYACTHUKOB.

public partial class MainWindow : Window
{
private P2PService localService;
private ServiceHost host;
private PeerName peerName;
private PeerNameRegistration peerNameRegistration;
private ObservableCollection<PeerEntry> peerlList =
new ObservableCollection<PeerEntry>();
private object peersLock = new object();
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public MainWindow ()
{
InitializeComponent () ;
this.DataContext = peerList;
peerList.Add(
new PeerEntry
{
DisplayString = "Refresh to look for peers.",
ButtonsEnabled = false
1)
BindingOperations.EnableCollectionSynchronization (peerList, peersLock);

}

B sToM mpuioxeHun 6oJblIas 4acTb paboOThI BBIIOTHAETCS B 0O6pabOTYMKE COOBITUS
Window Loaded okHa MainWindow. B sToM MeToje cHauasa IPOU3BOJUTCS 3arpy3Ka KOHDUTy-
PaIOHHON NH(OPMAIIMH U YCTAHOBKA B 3aTOJIOBKE OKHA UMEHU IOJIb30BATEIS:

private void Window Loaded(object sender, RoutedEventArgs e)
{
// TlomydyeHue KOHOUIYPALMOHHOM MHbopMauuu n3 App.config.
string port = ConfigurationManager.AppSettings["port"];
string username = ConfigurationManager.AppSettings["username"];
string machineName = Environment.MachineName;
string serviceUrl = null;

// YcTaHOBKa 3aroJjioBKa OKHA.
this.Title = string.Format ("P2P example — {0}", username) ;

Jlanee agpec XxocTa paBHONPABHOTO YYACTHUKA U CKOH(PUIYPUPOBaHHbIN MOPT NPUMEHSIOTCS
JUISL OTIpeJie/IeHNsl KOHEYHOM TOYKH, B KOTOPOM JO/LKHA NpefocTaBasaThea cayx6a WCE. Coryxba
HCIIOJIb3YET NpuBA3Ky NetTcpBinding, mostomy B URL-azpece KOHEYHON TOUYKU IPUMEHAETCS
OpOTOKOJI net. tcp:

// Tomyuenue URL-azmpeca CiyXkOH C MCIOJIb30BaHMeM azpeca 1Pvi4
// m nopra M3 KOHOMUI'YpaUMOHHOTO daiia.
serviceUrl = Dns.GetHostAddresses (Dns.GetHostName () )
.Where (address => address.AddressFamily == AddressFamily.InterNetwork)
.Select (address =>
string.Format ("net.tcp://{0}:{1}/P2PService", address, port))
.FirstOrDefault () ;

3aTeM NPOU3BOUTCA IPOBEPKa focToBepHOCTH noaydenHoro URL-azpeca xoHeyHOU TOY-
KM, IIOCJIE YETO BBIIOIHAETCS PETUCTPALUA U 3arycK cryxon1 WCE:

// BHIIOJIHEHME MPOBEPKM, HE SBJISETCH JIM anpecC HYJIEBHM.

if (serviceUrl == null)

{
// OroBpaxeHre oumMOKM U BaBeplieHre PaBOTH IPUIIOKEHNS .
MessageBox.Show (this, "Unable to determine WCF endpoint.",

"Networking Error", MessageBoxButton.OK, MessageBoxImage.Stop) ;

Application.Current.Shutdown () ;

}

// Permcrpauyus M 3amnyck cJyxou WCE.
localService = new P2PService (this, username);
host = new ServiceHost (localService, new Uri (serviceUrl));
var binding = new NetTcpBinding();
binding.Security.Mode = SecurityMode.None;
host.AddServiceEndpoint (typeof (IP2PService), binding, serviceUrl);
try
{
host.Open () ;
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catch (AddressAlreadyInUseException)
{
// OroBpaxeHre OmMOKM ¥ 3aBepueHyre PaboTH IPUIIOXEHNS
MessageBox.Show (this, "Cannot start listening, port in use.",
"WCF Error", MessageBoxButton.OK, MessageBoxImage.Stop) ;
Application.Current.Shutdown () ;
}

EnuHCTBEHHBIIN 5K3EMILISP KIacca CAyKObI IIO3BOJISIET JIETKO PEaln30BaTh B3aUMOJEHCTBIE
MEX]y IPUJIOKEHHEM-XOCTOM U CIyXKO00I (11 OTHPAaBKH M IOJy4eHHs coobmenuii). Kpome
TOTO, JUISt IPOCTOTHI B KOH(UIYPAIUY IPUBA3KU obecredyeHre 6€30IMacHOCTU OTKIIOYEHO.

3aTeM NPOU3BOAUTCS PETUCTPAISA UMEHU PAaBHOIIPABHOI'O YYACTHUKA C IIOMOIIBIO KJIACCOB
U3 NPOCTPAHCTBA UMeH System.Net.PeerToPeer:

// Co3maHve MMEeHY PAaBHONPABHOTO yUYaCTHMKA .
peerName = new PeerName ("P2P Sample", PeerNameType.Unsecured);

// I[looroTOBKa permucrpaunmy MMEeHM PaBHOIIPABHOI'O yYaCTHMKA
// B obBiake JIOKAJIbHOTO COeIVMHEHNA .

peerNameRegistration = new PeerNameRegistration (peerName, int.Parse (port));
peerNameRegistration.Cloud = Cloud.AllLinkLocal;

// Hauano perucrpauun.
peerNameRegistration.Start();

}

ITocne meruka Ha kHonke Refresh B o6paGorunke co6piTna RefreshButton Click() BeI-
3pIBaeTCs MeToJI PeerNameResolver.ResolveAsync () i 06Hapy>1<eH1/m COCEeJHUX PaBHO-
MPABHBIX YYACTHUKOB ACUHXPOHHBIM 00pPa3oM:

private async void RefreshButton Click(object sender, RoutedEventArgs e)
{
// Co3maHue pacrnosHaBaTesda M mobaBjieHue O0BpabOoTUMKOB COOBITMIA.
var resolver = new PeerNameResolver () ;
resolver.ResolveProgressChanged +=
new EventHandler<ResolveProgressChangedEventArgs> (
resolver ResolveProgressChanged) ;
resolver.ResolveCompleted +=
new EventHandler<ResolveCompletedEventArgs> (
resolver ResolveCompleted);
// TIOOTOTOBKA HOBHX PABHOIPABHEIX yYaCTHMKOB.
peerList.Clear();
RefreshButton.IsEnabled = false;

// PacrnosHaBaHue He3alMIEHHEX PABHONPABHBIX yUYaCTHMKOB ACHMHXPOHHEIM OOPaszoM.
resolver.ResolveAsync (new PeerName ("0.P2P Sample"), 1);

IIpu nonyyenun mHGOPMAIUM O PABHONPABHBIX YYAaCTHUKAX T€HEPUPYIOTCH COOLITUS
ResolveProgressChanged u ResolveCompleted. Ha ToT ciayuaii, eciu paBHOIpaBHBIE
YJaCTHUKH €Ile€ HE aKTUBHBI, ONPEJEIEH TalMayT s NMPEKPameHus Ipolecca paciio3HaBa-
HUS ¥ TEHepanuu coobITusA ResolveCompleted. O6paboTka TaliMayTa BBITOJIHIETCS METOAOM
Task.Delay (), u 110 ero ucredeHun ResolveAsyncCancel () BbI3bIBAETCS C TEM K€ 3HAUYECHU-
€M COCTOSIHHS I10JIb30BaTe s, KOTOPOe ObLIO IepesaHo MeTogy ResolveAsync (). B pesyabrare
3T Xe 337a4a IPeodOPa30BaHU UMEHH BBIOUPAETCA [JII OTMEHDI:

await Task.Delay (5000) ;
resolver.ResolveAsyncCancel (1) ;

}

OcrasbHast 4acTb KOJa OTBE€YACT 3a OTO6pa)K€HI/IC 48 BSaHMOHCﬁCTBHC C paBHOIIpABHBIMM
Y9aCTHHUKaMM; €€ MOKXHO U3Y4UTb CAMOCTOSTE/IbHO.
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ITpenocrasnenne koHedHbIX Touek WCF yepes o6inaka P2P aBnseTca 3aMedyaTebHBIM CIO-
cO6OM JUIs1 06ECIIeYeHUs] BO3MOXHOCTU YCTAHOBKUA MECTOHAXOXK/JEHUS CJIY’KO BHYTPU IIPEAIIPU-
ATHSA, 2 TAKKE HATAKUBAHUS CBA3U MEX]y PABHOIPABHBIMHU YUACTHUKAMH CETH MOJOGHO TOMY,
KaK ObLIO CJIEJaHO B PACCMOTPEHHOM IIPHMEPE.

Pe3lome

B sT0ii m1aBe 6bUIO MMOKA3aHO, KAK PEAIN30BATDh B NPWIOKEHUAX (PYHKIIMOHAIBHOCTD OJHO-
panrosbix cereil (P2P) ¢ nmpumenenuem xiaccos P2P.

B wacTHOCTH, 37€Ch pacCMaTPUBAJNChL pa3JMUYHbIE TUILI PEIEHUH, KOTOpPbIE ITO3BO-
ngeT co3paBaTh TexHonorus P2P, u To, Kak cTpykTypupoBaHBI 3TH pemenus. Kpome Toro,
J€MOHCTPUPOBAJIOCH NpuMeHeHue nporokosa PNRP ¢ TtunmamMm u3 npocTpaHCTB UMEH
System.Net.PeerToPeer. Haxkomnerr, Bbl y3HAIA 00 UCKJIIOUYUTEIbHO TTOJIE3HON METOIUKE npe-
nocrasnenus cay:x6 WCF B kauecTBe KOHEeUHbIX Touek P2P.

B cneayromeii maBe 6yeT pacCKa3aHO O CO3JAHHMH Ouyepeiell COOOIEHMH, KaK C IOMOUIbIO
KJIACCOB M3 IPOCTPAHCTBA UMeH System.Messaging, Tak u nocpeacrsom WCFE



