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BBeaoeHue

CornaweHus, nCnosiblyembie
B 3TOM KHUre

B xnuTe npuHATH caemyionie THIOrpadCKue COTIAIeHns.

Kypcus

Wcmonb3yercs st 0603HAUY€HUsT HOBBIX TEPMITHOB, a/[PECOB
URL, azgpecoB 21eKTPOHHOI TIOYTHI, ©MeH (hailioB U paciin-
peHnii.

MOHOWWPUHHBIN WPpUGT

[Ipumensetcs nis opopMIeHNS TUCTUHTOB TIPOTPAMM U TIPO-
rPaMMHBIX JIEMEHTOB BHYTPH OOBIYHOTO TEKCTa, TAKMX KaK
MMeHA epeMEHHbIX 1 (QYHKITHiT, 6a3bl TaHHBIX, TUITHI TAHHBIX,
[lepeMeHHbIe OKPY>KEeHUS, THCTPYKIUU U KJIIOUYEBbIE CJI0BA.

MOHOWWUPUHHBIN XUPHDIA
O603Ha’{a€T KOMaH/Ibl NJIN /t[pyrofzi TEKCT, KOTOprfI JOJIKEH
BBOJIUTHCS MOJIb30BATEJIEM.

MoHowUpUHHbIU HAK/OHHIU wpudm

Ob6o3nauaer TEKCT, KOTOprﬁ JTOJIZKEH 3aMellaTbCA (l)aKTI/I‘-Ie-
CKUMU 3HAYECHUAMU, BBOIUMbBIMU I10JIb30BaTEJIEM UJIN OIIpe/ie-
JIAEMbIMU N3 KOHTEKCTA.



BeeneHne

Ucnonb3oBaHue NpMMepoB Koaa

ComyTcTBytomue MaTepuasbl (TIPUMePbI KOJa, YIIPasKHEHIS
U TIP.) MOKHO CKavaTh MO CChLIKe hitps.//github.com/ oreilly-
media/decentralized_applications.

Ira KHUTaA IPU3BaHa IOMOYb BaM B pelrennu 3ajaad. I1o 60.b-
IIell 4acTh BBl MOKETE MCIIOJb30BaTh KO/l U3 KHUTU B CBOUX
mporpaMmax u JJOKyMeHTarnu. Bam He HYKHO CBSI3BIBATHCS
C HaMU TI0 TTOBO/LY TIOJIYUEeHUST pa3peleHust Ha 3TO, eCJU TOJIb-
KO BBl HE HAUHETE KOIMMPOBATDH JOCTATOYHO CYIIECTBEHHBIE
¢parmenTts! Koga. Hampumep, Hanmcanme TporpaMMBbl, B KOTO-
POii UCTI0JIb3yeTCd HECKOJBKO (PparMeHTOB KOjla U3 9TON KHU-
i, He TpedyeT paspelnieHns. A BOT IPojaka In pacipocTpa-
HeHMe KOMITAKT-JANCKOB ¢ MPUMePaMU U3 KHUT U3/IaTeThCTBA
O'Reilly tpebyer paspenienust. OTBETbI Ha BOIIPOCHI € UCIIOJIb-
30BaHUEM [UTAT U3 3TOW KHUTU U TIPUBE/ICHUEM TTPUMEPOB He
TPeOYIOT MOJIYYeHNUsT pa3pelieHus. A BCTaBKa CyIIeCTBEHHBIX
00'bEMOB KOJIa IPUMEPOB U3 9TOI KHUTY B JOKYMEHTAIIO 110~
Tpebyer pas3pelieHusl.

MbI IpuBETCTBYEM, HO He TpebyeM H00aBIsATh CCHUIKY Ha
[IePBOMCTOYHUK NIPU HUTHPOBaHKUU. 1101 CCHLIKOI Ha TIepBO-
MCTOYHUK MbI TIO[pa3yMeBaeM yKazaHue Ha3BaHMsl, aBTOPA,
usnarenbersa u ISBN. Hanpumep: «Decentralized Applications
by Siraj Raval (O’'Reilly). Copyright 2016 Siraj Raval, 978-1-
4919-2454-9».

3aTI0IyuyeHreM pa3pelieHus Ha NCII0Ib30BaHNe 3HAUNTEIbHBIX
00bEMOB MIPOTPAMMHOTO KOJIa IPUMEPOB U3 3TOI KHUTU 00-
parmaiitech 1o azapecy permissions@oreilly.com.
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Kak ¢ HaMu cBS3aTbCs

Safari® Books Online

Safari Books Online — 3to BupryaibHas 6ubanoreka, couep-
JKalast aBTOPUTETHYI0 HHGOPMAIIUIO B BUie KHUT 1 BUIEOMa-
TEPUAJIOB, CO3/[AHHBIX BEIYIIMMHU CIEIUATUCTAMU B 00JIACTH
TEXHOJIOTUN 1 OM3Heca.

[Tpodeccronalibl B 06J1aCTH TEXHOIOTHIA, Pa3pabOTIUKH MTPO-
rpaMMHOro obeciieuenust, BeO-1u3aiiHephl, a Takxke Ou3HecMe-
HbBI 1 TBOpYeCKHe paboTHUKY ncnosb3yioT Safari Books Online
KaK OCHOBHOI MCTOYHUK MHMOPMAIINY /IS TPOBE/ICHUS HC-
cJle[IoBaHwMil, perreHus mpoOieM, 00yd4eHust U MOATOTOBKH
K cepTUDUKAIMOHHBIM UCITBITAHUSIM.

Buboreka Safari Books Online nipeiaraer mmpokuii BBI6Op
IPOLYKTOB U TapuOB /1711 OPraHu3aIiii, IPaBUTETbCTBEHHBIX
1 y4eOHBIX YUPEXKIEHUT, a TaKKe (PU3NIECKUX JIUIL.

[ToanuCcYMKN UMEIOT ZOCTYI K IIOMCKOBOI (ase JaHHBIX, CO-
aepskaiieil THGOPMALMIO O ThiCSYaX KHUT, BUIEOMaTepUaIoB
U pyKormceii ot Takux uaaaresei, kak O'Reilly Media, Prentice
Hall Professional, Addison-Wesly Professional, Microsoft Press,
Sams, Que, Peachpit Press, Focal Press, Cisco Press, John Wiley
& Sons, Syngress, Morgan Kaufmann, IBM Redbooks, Packt,
Adobe Press, FT Press, Apress, Manning, New Riders, McGraw-
Hill, Jones & Bartlett, Course Technology u coren apyrux. 3a
nozpo6Hoi nHopMmaimei o Safari Books Online o6parmaiirech
1o azpecy: http.//www.safaribooksonline.com/.

Kak ¢ HaMu cBfAi3aTbCA

C BompocaMu 1 TIPeIJIOKEHUSMHU, KACAIONTUMUCS JAaHHON KHIU-
r, oOpalaiitech B U3/1aTEJbCTBO:
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BeeneHne

O’'Reilly Media, Inc.

1005 Gravenstein Highway North
Sebastopol, CA 95472
800-998-9938 (B CIIIA u Kanazne)
707-829-0515 (MexLyHAPO/IHBIIA )
707-829-0104 (cakc)

Crcok orrevyaTok, (aiiabl ¢ TpuMepaMu 1 JIPYTYIo OTMOTHU-
TeJIbHYI0 MH(OPMAIIUIO BBl Haii/leTe Ha BeO-CTPAHUIE KHUTH
http.//bit.ly/decentralized-applications.

CBou T0KeTaHus 1 BOIIPOCHI TEXHUYECKOTO XapaKTepa OT-
npasJstiiTe 1o aapecy: bookquestions@oreilly.com.

[lonosmnutenpayio naGOPMAaITIIo 0 KHUTAX, Kypcax, KoHdepeH-
IIUSX U HOBOCTSIX BbI HalijieTe Ha caiire: http.//www.oreilly.com.

Wmre nac B Facebook: http.//facebook.com/oreilly.
Cuenyiite 3a Hamu B TBuUTTEpE: Attp.//twitter.com/oreillymedia.

Cwmorpute Hac Ha YouTube: Attp.//www.youtube.com/oreilly-
media.

OT nsparenncrBa

Bammu 3ameuanus, mpeaioKeHus, BOIPOCHI OTIIPABJSITE 110
ajzipecy comp@piter.com (131aTenbCTBO «IIMTep», KoMIbIOTEpHAS
pemakims).

Mbi Gyem pajibl y3HATh Ballle MHEHUE!

Ha Be6-caiiTe nsgaTeibcTBa Www.piter.com BbI HaiieTe oapoo-
HYI0 TH(POPMAITNIO O HAIITUX KHUTAX.



YTO0 Takoe
AeueHTpasZiu30BaHHbIe
npuioXXeHuma?

B nactogimiee BpemMs akTUBHO GOPMUPYETCS HOBAs MOJIEJb
CO3/IaHusT MacITabupyeMbiX U 3(h(HEKTUBHBIX TIPUITOKEHUI,
OCHOBBI KOTOPOI OBLIIH 3aJ10/KE€HBI TEXHOJI0THEH Bitcoin, BKJIO-
yaroleil KpunTorpahuyecKyio perucTpaiuio c/iejIoK, MO/IeIb
C OrPaHUYEHHBIMHU PeCypCaMy W MUPUHTOBBIE TEXHOJOTHUH.
YkazanHble XapaKTePUCTUKU MOCTYKUJIN OTIIPABHOM TOUKOMN
JIJIST CO3/IAHUST HOBOTO THUIIA TIPOTPAMMHOTO 00€eCTiedeHust, oIy -
YUBIIETO HA3BAHNUE <JICIIEHTPAIN30BAHHBIE TPUJIOKEHUS» . ITH
IPUJIOKEHNS TOJTHKO HAUMHAIOT OCBENIAThCS B MeYaTH, HO,
JLyMaIo, OJTHAXK/bl OHU TIOJTy4aT Kyjia OoJiee MmupoKoe pacipo-
CTpaHeHIe, YeM caMble OMYyJIsipHble BeO-Tpuioxkenust. /letien-
TPAJTM30BAHHbIE MPUJIOKEHUS THOUe, TPo3pautee, HAIeKHEe
1 UMeIoT HoJIee MOTHBHPYIOIILYIO OPTaHU3AIIIO, YeM COBPEMEH-
HOE TIPorpaMMHOe 0OecIieueH e, CO3/[aHHOe C TIPUMEHEHUEM
TPaIUIIMOHHBIX MOjieJiel. B Barmmx pykax nepBasi KHUTa, KOTO-
pasi IOMOXKET BaM MOHSTD 3T MIPUJIOKEHNUS U HAYIUTbCS Pas-
pabarbiBaTh HX.
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[naea 1. Y10 Takoe AeLeHTpanm30BaHHble NPUNOXEHNs?

Y10 Takoe Bitcoin?

[Ipexe yueM OKyHYTbCS B TOHKOCTH JICIEHTPATU30BAHHBIX
MIPUIOKEHNH, TToroBopuM HeMHoro o Bitcoin m Cetu. 3a mo-
cJe/iHee JecaTuieTne pa3mep BceMUpHOT Tay THHBI yBETMINII-
cs He B Pas3bl, a Ha MOPSAKU. MUTuapas! JIOAeH MOJyIuaIn
nocryn k Ceru Giarogapst IMUPOKOMY PacIpOCTPaHEHHIO
YCTPOMCTB, TTOJI/IePKUBAIONINX TTO/IKI0ueHne kK VIuTtepuety. Ha
TIEePBBIN B3IJISA/], CTAaHAAPTHAS MHOTOYPOBHEBAs apXUTEKTypPa
B3aMMOJIECTBIUM, peaqn3oBaiHas B KOMIIJIEKTE ITPOTOKOJIOB
WuTepHeTa, BIOJHE YAOBIETBOPSIET HACYITHBIE TOTPEOHOCTH:
KaHAJbHBIN YPOBEHD Tepe/lacT HEKOTOPbIe /JAHHBIE B CETH;
MeKCeTeBOW YPOBEHDb OCYMIECTBJISIET UX MapIIPyTU3AINIO;
TPAHCIIOPTHBIN YPOBEHb 0OECIIEYMBAET COXPAHHOCTD 1 HA/IEK-
HYIO JIOCTaBKY JAHHBIX; a MIPUKJIATHON YPOBEHD OMpPEETIeT
abCTpaKIK JaHHBIX B (hopMe puitoskeHwil. Bee uetbipe ypos-
HS1 CJTa’KEHHO paboTaloT APYT C APYyroM, obecreynBast 0OMeH
JIAaHHBIMU, HO He IeHe)KHBIMU cyMMaMU. Bitcoin fielicTByeT Kak
MATBIA YPOBEHD, OCYTIECTBIISIONIAN TTepeiavy IeHEKHBIX CYMM,
B COOTBETCTBUM CO CTAH/AAPTAMM JIPYTUX YPOBHEIA.

Mpb! IMeeM BO3MOKHOCTD OCYIIECTBJISATD I1aTeku yepe3 CeTb.
Ho B atom niporiecce yuactBytoT HeadeKTUBHBIE, yCTapeBIIe
cucrembt Bposie Automated Clearing House (ACH), cozmantibie
elle B IONHTEPHETHYIO 210XY. DT TPAJAUIINOHHBIE TIJIaTeKHbIE
CUCTEMBI JKYTKO Me/IJIUTEIbHBI, IIOCKOJIbKY BCE OTlepallii BbI-
MOJTHSTOTCS TIEHTPATN30BaHHO. KOMITBIOTEPBI He OJKHBI JKAATh
CYTKaMH, TTOKa TIPOUJIET TIJIaTeX; OHU MOCTOIHHO B3aUMO/Ieii-
CTBYIOT MeSK/Ly COO0M. Y HUX JOJIKHA OBITH BO3MOKHOCTH TIPO-
M3BOJINTD MUJLTHAP/IBI MUKPOTLIATEKEN JPYT APYTY 3a TTOTped-
JIEHHBIE PecypcChbl, TaKMe KaK 3JEeKTPOIHEPTHUS U MeCTO
B XpaHWJIUIIE, U He TJIATUTh OFPOMHbBIE TOHOPAPHI 32 YCIYTH
ocpeHuKOB. VIMeHHO 5Ty mpobsieMy roMoraeT permmTs Bitcoin.
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YT0 Takoe Bitcoin?

C nostBneruem Bitcoin cTama HakoHeIT BO3MO;KHOI MTHOBEHHAS
U JIelleHTPAJIN30BaHHAs Tepejlada 9KBUBAJEHTOB JIEHEKHBIX
cyMM. AHOHUMHBIN co3/1aTesib Bitcoin, MCIOab30BaBITNA BbI-
mbinrerroe umst Catocn Hakamoto (Satoshi Nakamoto),
Hartes 3(hPeKTUBHOE PEIeHIe 3a0auu BU3AHMUUCKUX 2eHEPa-
JI08 — 3ajlaui, EeCSITUIETUSIMU JIOCAK/ABIIEH KPUITTOJOTaM.
[TponnTrpyem onpe/iesieHne 3a/1a4¥ BUBAHTUICKNX TeHepaJioB
u3 opurnHaabhoii crarbu (Lamport, 1982): «[Boobpasure]
IPYIITY TeHePATIOB BUBAHTUIICKOW apDMUW, OKPY>KUBIIEN HENPH-
ATeNbCKuil Topos. OO6LIasch TOJBKO MOCPEACTBOM HaIeKHOI
CBSI3U, TeHEpaJIbl JIOJIKHBI COTJIACOBATH TJIaH cpaskenus. Ho
OJIMH UJIN HECKOJIbKO M3 HUX MOT'YT 6bITb IpeaaresisgaMu, CTpe-
MSIIUMUCS BBECTU B 3a0J1yKAe€HUEe OCTaJbHbIX. 3ajadya 3a-
KJIOUAETCST B TOM, YTOObI HAWTH aJrOPUTM, TapaHTUPY IO
JIOCTUZKEHUE COTJIACHS MesK/Ly JIOSIbHBIMU TeHepaiaMus. [lo-
CTHKUMOCTH JIeTeHTPAJM30BAHHOTO KOHCeHcyca B Bitcoin
03HAYaeT, YTO HU OJ[HA CTOPOHA OOJIbIIIE He JO0JIKHA 0OpalaTh-
¢S K IIEHTPAJbHOMY OPraHy WJIH JOBEPSITh APYTUM CTOPOHAM
11t obMeHa nH(opMaluel, BKaodas nHhopMaluio B (hopme
C/IEJIOK C JICHEKHBIMU CYMMaMU.

Bitcoin u 1pyTrie KpUNTOBAIIOTHI TOMOTYT ONPEEIUTD ITATHIN
ypoBeHb IHTEepHETa, C TTOMOTIBIO KOTOPOTO KOMIBIOTEPHI CMO-
TyT TepeaaBarh JeHeKHbIE CYMMbI Tak e ObICTPO U 9 dek-
TUBHO, KaK /aHHble. Bitcoin — MOJIE3HBIN WHCTPYMEHT IS
OTIEPAaTUBHOTO TIEPEYHCIEHUSI CPEJICTB, HO camast OOJIBINAsT €T0
IIEHHOCTD 3aKJI04eHa B 0a30BON TEXHOJIOTHH C Ha3BaHUEM
blockchain (1ienouka 6J10KOB), KOTOPas BIIEPBbIE B UCTOPUM
cJleJ1aia BO3MOSKHBIM JIEIEHTPAIN30BAHHbBIN KOHCEHCYC.

[Lenouka 6;10k08 (blockchain) — aTo 6asa maHHBIX ¢ ITUPOKO-
MaciITaOHBIM THUPAKUPOBAHUEM BCEX TPAH3aKIUN B CeTH
Bitcoin. Ilenouka 610KOB UCTIOJIb3YET MEXaHU3M KOHCEHCYCa
(cormacoBanus) ¢ Ha3BaHMEM <I0KA3aTENbCTBO BBITIOJTHEHMSI
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[naea 1. Y10 Takoe AeLeHTpanm30BaHHble NPUNOXEHNs?

pabotbi» (proof-of-work), pegoTspariaronuii mpodaeMy 1Boii-
HbIX pacxonoB (double-spending) B Cetn, mecsaTuaeTusMu
npecJjeoBaBILIy0 KpunToaoros. Iloa nBoliHbIMEU pacxonamMu
nozipazyMeBaeTcst mpobieMa, Kor/ia MOIIEHHIK MOKET BTOPHY-
HO IIOTPeOOBATH OILJIATHI, OTPUILAS YCIIEITHOCTD IEPBOil TPaH3-
AKIUH.

MexaHU3M JI0KAa3aTeIbCTBA BBIMOJHEHUsT PAGOTHI PEIIAET ATy
po0bJIeMy 3a CUET TaK Ha3bIBAEMbBIX Maiiiepos (Miners) B ceTH,
OTBICKMBAIOIINX KPUITOrpadmiecKkue 10Ka3aTeabCTBA C MC-
MoJIb30BaHKUEM CBoell amnmnapatypbl. MaliHepbl — 9TO Y3JIbl
B ceTu Bitcoin, mpoBepsionine TpaH3aKIINH C NCTIOTH30BAHIEM
HCTOPUH 1ETIOYKN GJIOKOB, JATHPOBAHHBIX 3anuceil 000 Bcex
TPAH3AKIHSIX, KOT/[a-7T100 BBITIOIHSBIINXCS B ceTu. TeopeTn-
4eCKHU KTO-TO MOT OBl U3MEHUTH UCTOPUIO MEMOYKU OJIOKOB
y cebsi, HO M3-32 MeXaHU3Ma JI0Ka3aTeIbCTBA BBITIOJTHEHS
paboThl eMy TaksKe TTOTPeOyeTCsi 3HAUUTEIbHAS J0JIST BIYKC-
JIUTETbHON MOTITHOCTH CETH, 4TOOBI TPOBEPKA MPOTILIA YCITETI-
HO. [Tockosbky B HacTosinee BpeMsi ceTh Bitcoin nMmeer Ha-
MHOTO OOJBINYI0 BBIYNCIAUTETHHYIO MOIHOCTH, Y€M BCE
CYIIEPKOMITBIOTEPBI B MUPE, 3JI0YMBIIIIJIEHHUKY Oy/IET Ype3BbI-
YaliHO TPY/ZIHO B3JIOMAaTh CETb.

MexaHU3M JJOKa3aTeJIbCTBA BBIOJHEHNST pabOThl — JOPOrOi
B IJTaHe TOTPeOJIEHUsT TAKUX PECYPCOB, KAK 3JIEKTPOIHEPTUST
Y BBIYMCJIUTENbHASI MOIITHOCTD, HO 3TO €/IMHCTBEHHBII N3BECT-
HbBIIT MexaHu3M rpenorBpaitenst atak Cubuswist (Sybil)!, mpu
KOTOPBIX MOIIEHHUK TPEICTABJSIETCS MHOKECTBOM JIIOJIEei
B CeTH 1 moJryyaeT pecypchl He3aKOHHO. YcrenHasg ataka Cu-
O6uILIbl Ha ceTh Bitcoin ckopee Bcero mpusesia Obl K TOJHOIM

Uhttp.//ru.bitcoinwiki.org/Yaseumocmu_Bitcoin#.D0.90.D1.82.D0.B0.D0.BA.
DO0.B0O_.D0.A1.D0.B8.D0.B1.D0.B8.D0.BB.D0.BB.D1.8B. — IIpumeu. nep.
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YTO Takoe AeLeHTpann30BaHHOE MPUNOXKEHNE?

JleBaJIbBAIlMM BAaIIOThI M3-3a YTPAThI J0BEPUs K ee CTaOu/Ib-
HOCTHU. PecypcoeMKOCTh MeXaHu3Ma JI0Ka3aTeJbCTBA BBITIOJ-
HeHust paboThl — eJMHCTBEHHOE, YTO 0OECIIeYnBAET ero HalexkK-
HOCTb B IIMPOKOMACIITaOHOI CETH.

Wraxk, y Hac mMeeTCst HOBBII HHCTPYMEHT ¢ HazBanueM block-
chain (merouka 6;10k0B) — 6a3a JAHHBIX C MMTUPOKOMACIITA0-
HBIM THPaKUPOBAHUEM TPAaH3aKI[HMii, — CIIOCOOHBII IIPOTUBO-
crosith atakam Cubuiibl. Texunosorust blockchain Briepsbie
MO3BOJIIIIA IOCTUYD JIETIEHTPATU30BAHHOTO KOHCEHCYca 6e3
HCTIOIb30BAHUS EHTPATBHOTO cepBepa. Bodamoskno, Bam nH-
TEPECHO Y3HATh, KAK €10 M0Jb30BAThCsI, ¥ TAKOI MHTEPEC
BIIOJIHE 00BsiICHUM. $1 cOOUPAIOCH TIOCBSITUTD 3HAYUTETHHYIO
4aCcTh KHUTU OTHMCAHUIO BCEX €€ BO3MOXKHOCTEN U CIIOCOOO0B
ux peasmuzanuu. Ho B JaHHBIIT MOMEHT BayKHO MOHSITh, YTO HTA
CTPYKTYPa JAHHBIX — OJIHA U3 MHOTUX, C TOMOII[HI0 KOTOPBIX
BbI Oy/IeTe CO3/1aBaTh HA/IEKHbIE IETIEHTPATH30BAHHBIE TIPHU-
JIOSKEHMSI.

UTO TaKkoe AeueHTpasim3oBaHHOe
npunoxeHume?

MHorue u3 Hac TOHUMAIOT TI0/] TEPMUHOM <ITPUIIOKEHNE» TTPO-
rpammuoe obecriedenue. [IporpamMmHoe MpuIoKeHe — 3To
porpaMMHoe obeciiedeHne, co3lanHoe JJIst OnpeeeHHON
nesn. B Mupe ncnosb3yoTes MUIITHOHBI TTPOTPAMMHBIX TTPU-
JIO;KEHU, U TIO/IABJISTIONIAS] YACTh BEO-TTPUIIOKEHII Pean3yeT
MEHTPAIN30BAHHYIO MOJIENb KANEHT-cepBep. Muorue mpuso-
JKEHUS Peain3yIoT pacipeiesIeHHYIO MOJIeb, ¥ JINTIb HEKOTO-
pble HOBeHIIne MPUJIOKEHN ABJIIIOTCA IelleHTPATN30BaHHbI-
mu. Ha puc. 1.1 mokazano Bu3yajgbHOE TIpEICTaBJIEHUE ITUX
Tpex MPOTPAaMMHBIX MOJIeTIel.
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[naea 1. Y10 Takoe AeLeHTpanm30BaHHble NPUNOXEHNs?
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LIEHTPANTM3OBAHHOE OEUEHTPAITM30OBAHHOE PACMPEOENEHHOE
(A) (B) (®)

Puc. 1.1. Tpu pasHbIX TUMa NpoOrpaMMHbIX NPUNOKEHUN

[leHTpa/M30BaHHast MOJIETb ABJISIETCST HanboJIee pacipocTpa-
HEHHOH B HacTosIee BpeMs. [leHTpain30BaHHbIE CUCTEMBbI
HEMOCPEICTBEHHO YIPABJSIOT PabOTON OTAENbHBIX GJOKOB,
a Bcst MH(pOPMAIIUs [IPOTEKaeT Yepe3 euHbIN 1eHTp. Pabora
OT/IEJIBHBIX PAOOUMX CTAHIIUI HAITPSMYIO 3aBUCUT OT CIIOCO0-
HOCTH IIEHTPA TTOCBLIIATh U IPUHUMATH MH(MOPMAIINIO, & TAKIKe
ocyecTBIsATh yipasaenue. Facebook, Amazon, Google u ipy-
rue rocro/CTBYyomre cayk0bl B VIHTEpHETE peaqn30BaHbl
C MCIOJIb30BAHUEM JIaHHOI Mojtesin. M bl Oy/1eM Ha3bIBaTh 9TH
rUraHTcKue crys0Obl crekamu. CTeKr OKa3bIBAalOT HaM II€HHbBIE
YCIIYTH, HO OHU KIMEIOT CYIECTBEHHBIE HEJIOCTATKH, O KOTOPBIX
s pacCKaky B IyiaBe 2.
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YTO Takoe AeLeHTpann30BaHHOE MPUNOXKEHNE?

Yem omauuaromest 0eyeHmpaiu3o8anivle U pacnpeoeieHtvle
NPULONHCCHUSL?

Pacnpenenennsivu (distributed) HasprBatoT cucremsl, B KOTO-
PBIX BBIYUCJIEHUS PACHIPEIEISTIOTCS MEKIY HECKOJIBKUMU y3-
gamu. [Tox pertenpanuzoBannbivi (decentralized) mogpasyme-
BAIOTCS CICTEMBI, B KOTOPBIX OTCYTCTBYIOT Y3JIbI, yIIPABJISIONTIE
paboToii apyrux y3naoB. Muorue crexu, takue kak Google,
BHYTPEHHE UMEIOT paclpe/ie/IeHHYIO apXUTEKTYPY, HO3BOJISIO-
II[y10 TOBBICUTH CKOPOCTH BBIUUCAeHUN. Takum 06pasom, cu-
cremMa MOKeT OBITh OZIHOBPEMEHHO IIEHTPATM30BAHHO U pac-
npezieseHHOM.

Mooscem nu cucmema 6vims 00HO8PeMENHO pacnpedenennoi
u deyenmparu308anto?

[a, mosxket. Bitcoin — aT0 pacnpenesieHHas: cucTeMa, IOTOMY
4TO JKypHAJ PETUCTPALINHN CAETIOK, IIeMoYKa 6JIOKOB, XPAaHUTCS
Ha MHOKECTBE KOMIbIOTePOB. OHA OJJHOBPEMEHHO SIBJISIETCS
JIETIeHTPAIN30BAHHOM, ITOTOMY YTO B CJIydae BbIXO/A U3 CTPOST
OJTHOTO y3J1a BCSI CETh CMOJKET MPOOJIKUATH paboTy B HOPMAJIh-
HOM pexkrMme. TakuM 06pazoM, Jiroboe PUIIOKEHUE, UCITOJIb3Y -
[olee eroYKy OGJOKOB Hapsay ¢ APYTUMU HUPUHTOBBIMU
TEXHOJIOTUSIMHU, MOKET OBITh OZTHOBPEMEHHO PacIIpe/IeIeHHBIM
U JIETEHTPATN30BAHHBIM.

Toz0a nouemy Ons kKnuzu ne 6vLI0 6LIOPano naseanue «Pacnpe-
denennvie U 0eUueHmparu308anHbLe NPULONCECHUSL ?

[leHTpasn30BaHHbIE CHCTEMbI TOKE MOTYT OBbITh PaCIIpe/ie/IeH-
HbIMU. [IporpaMMHbBIe MPUJIOKEHUSI, CIIOCOOHBIE TOCTUTATh
JIeTIeHTPATN30BAHHOTO KOHCEHCYCa, IBIAIIOTCS HACTOAIUM
HOBIIIECTBOM.
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[naea 1. Y10 Takoe AeLeHTpanm30BaHHble NPUNOXEHNs?

3nauum, eouncmeennol OmaUUUMeIbHOUL Yepmotl OeueHmpaiu-
308AHHBIX NPUTLOHCEHULL SBAAEMCSL YMeHUe OOCMUAMb eyeH-
MPanu308an020 KOHCEHCYCa?

O6sacTh pazpabOTKU JAeIeHTPATN30BAHHBIX TTPUI0KEHUI
ceiiyac akTUBHO (hOPMUDYETCS, U B €€ PA3BUTUM YIACTBYET
MHOTO CTEIUATTUCTOB, TIPOIOJIKAIONNX IKCIIEPUMEHTUPOBATH
C HOBBIMU MOJIEJISIMU. PazHble pazpaboTInKy MMEIOT PA3IMIHOE
Mpe/ICTaBJIEHNEe O TOM, YTO TaKOe JIENeHTPAIN30BAHHOE TIPU-
Jios)keHre. HekoTopble CIUTAIOT, 9TO JJOCTATOUHO OTCYTCTBUS
MEHTPATBHON TOYKHM OTKAa3a, TOT/Ia KaK JIPYTHe MPenoaraioT
COOTBETCTBME HEKOTOPHIM JOMOJHUTEIHHBIM TPEOOBAHUSIM.
OcHoBHOE BHUMaHUE B JIAHHOM KHUTE YEJSETCS JTOXOAHbIM
NETIEHTPATN30BAHHBIM MTPUJIOKEHUSIM, TO €CTh JIETIEHTPAIN3Z0-
BaHHBIM TIPUJIOKEHHUSM, C TIOMOIIIBIO KOTOPBIX pa3pabOTInKM
U 1I0JIb30BaTe/ I MOTYT 3apabarbiBarh AeHbru. [IprunHa Tako-
r0 KOMMEPYECKOTO YKJIOHA 00bBSICHSIETCS TE€M, YTO PUOBLIb
(BBITO/IA) ABJISETCS OCHOBOU yCIENTHOTO, HAZIE)KHOTO U TIep-
CHEKTUBHOTO JIENEHTPATIM30BAHHOTO TIPpUIoKeHns. Marepu-
aJIbHAS 3ANHTEPECOBAHHOCTD CTUMYJIUPYET PAOOTOCIIOCOGHOCTD
pa3paboOTYNKOB, JOSTHHOCTD TOJIb30BaTEel U TOTOBHOCTD
MaifHepPOB XPaHUTh LENOYKH OJI0KOB. B ¢Bsi3ut ¢ aTrmM Ha puc. 1.2
MOKA3aHbl YEThIPe OCHOBHBIX CBOICTBA JIOOOT0O JOXOIHOTO
JIETIEHTPATN30BAHHOTO TTPUJIOKEHUS.

CBoiicTBO 1:
OTKPbITbIN UCXOAHDbIA KOA

[enenTpanzoBaHHble IPUIOKEHUS C 3aKPLITbIM UCXOAHBIM
KOJZIOM TPeOYIOT OT TI0JIb30BaTe el TPUHSITH HA BEPY, YTO OHU
SIBJISTIOTCSI JIETIEHTPATN30BAHHBIMHU, KaK 3asIBJISIIOT UX pa3paboT-
YUKW, 1 HE HY>KIAI0TCSI B HAIMYUH 1IEHTPAIN30BAaHHOTO NCTOY-
HUKa laHHbIX. [I09TOMY 3aKPbITOCTD [IPUJIOKEHISI BOCIIPUHUMA-
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Y10 TaKkoe AELEHTPANU30BaHHOE MPUIOXKEHNE?

Otnnunsa MeXxay OTKPbITbIM U U 3aKpbITbIMU pELLEHNAMA

KIMMEHT

KIMEHT KIVIEHT

MPOOAXU
[NOCTABKA

NMPUEM  ynpaBneHve PEKITAMA
MPOV3BOACTBOM

YMPABIEHVE
PASPABOTKA MOOEPXKKA
(OTNALKA)

WHTEPHET

KOHTPOIb
KAYECTBA

MAPKETWHF YETHBIE

MAPTHEP

NAPTHEP

Puc. 1.2, 3aKpbITble N OTKPbITbIE PELLIeHNS

eTcsl TI0JIb30BaTe/IeM KaK TPEBOKHbBII CUTHAJ U [IPEISITCTBYET
ero BHeIpenio. Henpuisitie 3akpbITHIX PEIeHI 0COOEHHO SIPKO
[IPOSIBJISIETCS B OTHOIIEHU Y IPUJIOKEH T, CO3/IaHHBIX JIJISI TTPU-
eMa, XpaHeHUsT WK TIepeladn IEHEKHBIX CPEICTB MOIb30BaTe-
Jieit. XOTst IelleHTpaIn30BaHHOe ITPUIIOKEHHE C 3aKPBITHIM MC-
XOJIHBIM KOZIOM TOKEe MOKET JOOUTHCS yCIexa, OHO M3HAYaIbHO
HAXOJIUTCsI B HEBBITOIHOW MO3UIMH, TAaK KaK TI0JIb30BATE/IN OT-
JIATOT TPE/IIOYTEHNE OTKPBITHIM ajibrepHaTuBaM. OTKPBITOCTb
HCXOIHOTO KOJIA JIEIEHTPAIN30BAHHOTO MPUJIOKEHUST MEHSIET
MOAX0/ K paboTe TaKuM 00Pa3oM, 4TO CBSI3YIONIMM 3BEHOM CTa-
HOBUTCS VIHTEpHET, a He 1ern0YKa 3aKPHITHIX XPAHUITHTIL

Koo nmobozo npunoxcenus moxcno omxpoimo. Illouemy amo ne
Oenaemcsi?

Bce Tpaauimontbie 6u3Hec-Mo1e1 TPeOYIoT, 4TOObI IIPo/iaBa-
eMbl€ TIPOAYKTHI UK YCAYTU 110 CBOUM KauyeCcTBaM IPEBOCXO0-
JIAJIA aHAJOTUYHbBIE TIPOAYKTHI MM YCAYTH KOHKYPEHTOB.
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[naea 1. Y10 Takoe AeLeHTpanm30BaHHble NPUNOXEHNs?

OTKPBITOCTH TIPOIYKTA MPE/IIONATAET, YTO JTI0O0H KOHKYPEHT
MOJKET B3SITh PE3yJIBTAaT Balllero TPyja U MPOjaBaTh €ro Kak
COOCTBEHHDII TIPO/YKT.

Ymo modxcem nobyoums paspadomuuxos OmKpbimy UCXOOHbLL KOO
NPUTONCEHUSL, OM KOMOPOZO OHU COOUPAIOMCSL NOYUAMb 00X00?

Bitcoin — xopomniuii mpuMep OTKPBITOTO JIeIeHTPATN30BaHHO-
TO TIPUJIOKEHUS, IIPUHOCSIIETO CO3/IATENISIM HETITIOXON T0XO/I.
Cartocu TOJyYn HEKOTOPOE TIePBOHAYAIBHOE KOJTUUECTBO
Bitcoin u nossosu octanbHbiM 3apaboraTh octanbhoe. [To-
CKOJIbKY KOJIN4ecTBO Bitcoin orpaHideno u ceth cama 1o cebe
HMeeT OTPOMHYIO IEHHOCTH IJIsE 0OIIeCTBa, MPeaOCTaBIISIS
MeXaHM3M JI0Ka3aTeJbCTBa BBITOJTHEHUs paboThl (proof-of-
work), nmena Bitcoin Hauasa pactu, u, COOTBETCTBEHHO, HAYAIIO
yBenmunBaThes coctosguue Carocu. OTKPBITOCTD MPUTOKEHUST
obecrieunBaeT MPO3PaYHOCTh, HEOOXOIUMYTO JIJISI YIIyUIIEHUsT
KOJIa T0OPOBOJIBHBIMK Pa3pabOTUNKAMU, ¥ TOBBIIIAET BEPY
MTOJIb30BaTe el B IIEHHOCTh KPUMITOBATIOTH Bitcoin. OTKpHIB
CBOE JIENIEHTPATTM30BAHHOE ITPUIIOKEHNE, BbI IOJIYUUTE JOBEpUe
[MOTEHINAIbHBIX 110JIb30BaTesei. Koneuno, mo0oii semaromui
CMOJKET Ha4aTh HOBBIH MPOEKT Ha OCHOBE BAIIETO MPUJIOKEHUSI,
HO OH HE CMOJKET KJOHMPOBATh KOMaH/y Pa3paboTUUKOB.
[Tonp3oBarenn mpenmoOuYnTAOT MONIEPKUBATD JIIOJIEH, JIydlle
MOJIFOTOBJIEHHBIX K COTIPOBOKIEHUIO JIETeHTPATN30BAHHOTO
MPUJIOKEHNS, ¥ YaCTO TaKUMHU JIIOJIbMI OKa3bIBAIOTCS paspa-
GOTYNKY OPUTUHATLHOTO MTPOEKTA.

CBOMCTBO 2:
BHYTPEHHSAA BanoTa

Boripoc, KOTOpbIii IIOCTOSIHHO BCILIbIBAeT B cdepe JeleHTpa-
JIN30BAHHBIX MPUJIOKEHUH, — KaK IIPEBPATUTD JIEIIEHTPATN30-
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YTO Takoe AeLeHTpann30BaHHOE MPUNOXKEHNE?

BaHHOE NMPUJIOKEHNUE B IeHbTU? TpauiinoHHbIe CIIOCOObI MO-
HEeTU3aIWU TeHTPATU30BAHHBIX TTPUJTOKEHUN BKIIOUAIOT
B3MMaHUe IJIAThI 32 TPAH3AKITNH, TOKA3 PEKJIaMbl, TPUBJICUEH-
HBIX KJIMEHTOB, TIPaBa JIOCTYIA K MMOJb30BATETbCKUM JIAHHBIM
U 3a MO/IIIMCKU HA YCJIYTH. A KaK M3BJIeYb MPUOBLIb U3 JeIleH-
TPAJTM30BAHHOTO MTPUJIOKEHUS, ECTM OTKPBITH €T0 MCXO/HbBII
K0/1? MOKHO TIOTIPO6OBATh IIPOTPAMMHO OpaTh IJIaTy 3a TPaH3-
aKIUU B CETU W aBTOMAaTUYECKU TIEPEBO/IUTH ee Ha CUeT pas-
paboTuKKa, HO TAKOE PellleHre He UIeaTbHO, TaK KaK MPEeIo-
Jlaraet, 4YTO BCe TOJIb30BATENN MPOSIBAT A0OPOIOPSIIOUHOCTD
U HUKTO He KJIOHUPYET Ballle TPUJI0KeHHe, YIaJuB U3 Hero
B3MMaHNe BalllMX KOMUCCUOHHBIX. HUKTO He BCTPOUT peKiamy,
MOJNKICKY HA YCIYTW U HE Peain3yeT Kakyio-JIubo ApPyryo
HEHTPATN30BAHHY 0 OU3HEC-MOJIEIb.

Kax paspabomuux xaxozo-nubyov deuenmpaiuzosannozo npu-
JIOMCEHUS. CMONCEM USBIEKAMb U3 HE20 NPUOLLID ?

Jlsst 9T0TO HEOOXOANMO Pa3MECTUTH B CeTH AeUIUTHBIE pe-
CYPCHI ¥ UCTTOJIB30BATh OTPAHUYEHHOE KOJTUIECTBO TOKEHOB —
cBO€OOPa3HOI BHYTPEHHEN BAIIOTHI MPUIOKEHUsST (MOHET).
[Tosb30BaTesISIM HYKHBI TaK¥e TOKEHBI, 4TOOBI paboTaTh ¢ ce-
Th10. BiraiesibIibt 1epUIUTHBIX pECYypPCOB B3UMAIOT IIJIATY B TO-
keHax. B ceru Bitcoin Biagenbiibl (MaiiHepbl) aeUITMTHBIX
pecypcoB (BBIYUCIUTENBHBIX MOIITHOCTEN ) B3UMAIOT TLJIATY 32
TPaH3aKI[MK HEMOCPECTBEHHO € MOJIb30BaTe e, YTOOBI OHM
MOTJIM 1T0JTb30BaThcd ycsyramu. I1ockosibKy ceTh TTOCTOSTHHO
pacTet, YUCJIO TIOJIb30BATENeH YBEIMUNBAETCS, a KOJNIECTBO
TOKEHOB OCTAeTCsl HEM3MEHHBIM, IIEHHOCTh MOHET TAK/Ke PacTeT.
ATy MOJIEJIb MOKHO PACIIPOCTPAHUTD Ha JII000E JIETIeHTPATIH-
30BaHHOE TIpuioxkenue. Pob 1eUuIuTHBIX pecypcoB MOTYT
UTPATh: TPOCTPAHCTBO JIJIT XPAHEHUS JAaHHBIX, CAETKU, U30-
OpakeHus1, BUIEOPOJIMKH, KHUTH, OOBSIBJIEHUS 1 TaK JIAJIee.

23



[naea 1. Y10 Takoe AeLeHTpanm30BaHHble NPUNOXEHNs?

Osnauaem nu anio, unio nojav3osanieiu Q0JIHCHBL NAAMUMD 3G
ucnoav3osanue 1106020 aetgeumpaﬂuaoeaﬂﬂozo npu]lO?lCeHuﬂ?

U na u "er. XoTd Lenouku OJIOKOB OCTAIOTCS OCHOBHBIM ILJIa-
TEKHBIM CPEICTBOM, CYIECTBYIOT APYIHe CII0COObI CTUMYJIN-
POBaHUSA B JCTICHTPATN30BAHHBIX TPUIOKeHNIX. MOKHO Ha-
YHCJIATH TTOJIb30BATESIM OOHYCHI MJIN JIaskKe aBaTh UM MPaBO
MTPO/IaBaTh X AaHHBIE UJIV TTPOCTPAHCTBO XPAHEHNS 32 TOKEHBI.
IToMuMO MCIIOJIB30BAHUS TOKEHOB, CO3/IaTENN JIETIEHTPAIN30-
BAHHOT'O TIPUJIOKEHUST MOTYT M3BJIEKaTh IIPUOBLIb U3 BUPTY-
QJIBHBIX PECYPCOB, HAIIPUMEP ITPOJIaBasi BUPTYaJIbHYIO HelBU-
JKMIMOCTb B POJIEBBIX UTPaX, IOMEHBI B OCOOEHHOM IIPOCTPAHCTBE
MMEH WU JIaske JTOTIOJTHUTETbHbIE OaIJIbl K eIy TaIliH.

Cso#cTBO 3:
AeLeHTPaNIn30BaHHbIA KOHCEHCYC

[lo mogBaenus Bitcoin /11 mocTrsKeHNS KOHCEHCYCa B OTIpe-
JIeJIEHUU JIOCTOBEPHOCTH CAEJIKK Bceraa TpeboBaiach HEKO-
Topas IeHTpasusanus. Ecian Bbl BHOCUIIN TIJIATY 32 UTO-TO,
Ballla TPAH3AKIK J0JKHA ObLTa TIPOUTH Yepe3 MH(pOpMaIu-
OHHBIN 1IEHTP, YUUThIBaBIINi Bee ceynku. Cerb Bitcoin sB-
agercst omHopanroBoii (Peer to Peer, P2P), To ectb y3:1b1 B Helt
MOTYT HAIPIMYIO B3aUMO/IEWCTBOBATD JIPYT ¢ ipyrom. OiHo-
panroBbie (P2P) cetn He 9BAATOTCA Y€M-TO HOBBIM; /IO TIETIO-
yek 6JIOKOB OblIa M300peTeHa TEXHOJOTHS PaCIpe1e/ e HHbIX
xenr-ra6aui (Distributed Hash Tables, DHT), ucnosisszosas-
masics B BitTorrent. Tabsmibst DHT npekpacHo OAXOAAT f1Jist
XPaHEeHU U MTePelavur JIeNEeHTPATM30BAHHbBIX JAHHBIX, HO €CJIN
HYKHBI KOHCTPYKITUY YPOBHSI TIPUJIOKEHUS, TAKE KaK UMeHa
[0JIb30BaTe e, 0OHOBJIEHUS COCTOSTHUS, TAOJIUIIBI PEKOP/OB
U TaK jiajiee, TpeOyIoIire T0CTHKEHUS COTTIaCHsT eTeHTPaIi-
30BaHHBIM CII0COOOM, BaM He 000HTHCH 0e3 1eloUeK OJI0KOB.
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YTO Takoe AeLeHTpann30BaHHOE MPUNOXKEHNE?

[lenouku 6JI0KOB HE YCTPAHAIOT MOTPEOHOCTH B TabJIMIiaxX
DHT, a mu1up JOIOMHAIOT UX. YHUKAJIbHOCTD LIEII0YeK OJI0KOB
3aKJII0YAETCS B UX CIIOCOOHOCTH PEIIMTD TJIABHYIO IIPoOIeMy
6e3omacHoCTH, cBoiicTBeHHyI0 Tabiiam DHT: onn He Tpe-
OYIOT OT Y3JI0B IOBEPSITH JOCTOBEPHOCTH IaHHBIX IPYT PYyTa.
[lenouka 6JIOKOB — 3TO JelleHTpain30BaHHas Oasa JaHHbIX
TpaH3aKIMii, IPUYEM 9TO IepBas AelleHTpalIn30BaHHas 6a3a
JIAHHBIX C BBICOKOM 3al[UIIEHHOCTHIO OT B3JIOMA. 3all{UIeH-
HOCTH I1erodek 6JI0KOB ObljIa IIaBHOII 11e/1bIo mpoekTa. Kpome
TOTO, I[elI0YKa OJIOKOB SIBJISIETCS TIEPBBIM OPraHU3aIMOHHO
1 JIOTHYECKHU JIETIEHTPATM30BAHHBIM Ky PHATOM TPAaH3aKIHI.
Cuenyromas Tabauna HAIrJIsA/HO TOKa3bIBAET, YTO 51 UMEIO

B BUJLY.

OpraH13aLuoHHO OpraH13aLMoHHO
LeHTpanu3oBaHHoOe | AelueHTpanuM3oBaHHOe

Jlornuecku Paypal Bitcoin
LleHTpasiM3oBaHHOe

Jlornueckm Excel DneKTpOoHHas no4ta
AeleHTpann3oBaHHoe

HoButKoii 1iemoduex 6JI0KOB ABJSIETCS [ICIEeHTPATM30BAHHbIN
KoHcercyc. Ecu mpusioxkene TpedyeT TOCTHKEHHUSI COTTacHst
B UE€M-TO MEXK/Iy BCEMU YYaCTBYIOIUMU CTOPOHAMH, BaM IIPU-
JIETCSI UCTIOJIb30BAThH 1EM0YKY OJI0K0B. [IpocThiM puMepoM
MOJKET CJYKUTh CHCTeMa NMMEHOBAHWS TT0Jb30BaTeNei, I
KOTOPOII He BaKHO, KTO BJIajieeT UMeHeM «@users, 0[HaKO
BaJKHO, YTOOBI BCE CTOPOHBI COTJIACUIIUCD, YTO UM BJIA/IEET KTO-
TO OJiH. B mpomioM GbLIO CO3/IaHO OTPOMHOE KOJMYECTBO
JIETIEHTPATTU30BAHHBIX TPOTOKOJIOB, HO BCe OHU TPeOYIOT, 4TO-
GBI y3J1b1 I0Bepsiyin APYT ApyTY. Ilemouka 6,;10Kk0B — Hen3MeHsI-
eMasi 3a11Ch, KON KOTOPOI XPAHATCS BCEMU Y3JIaMU, TT03TO-
My HHUKTO He CMOXET 3asBUTb, UTO OH TOKe SBJISETCS
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[naea 1. Y10 Takoe AeLeHTpanm30BaHHble NPUNOXEHNs?

moJib3oBaTesieM @user. ITO JJOCTUTAETCS 3a CUET UCIOJIb30Ba-
HUST YMHbIX KoHmpakmos (smart contracts)'.

YMHBII KOHTPAKT — 3TO (hparMeHT KOJIa B peainu3aliui Iernoyex
6s10k0B. Koria BBIOJIHSIETCSI HEKOTOPOE TIPEIOTIPEIETIEHHOE
YCJIOBHUE, YMHBIM KOHTPAKT BBITIOJHSIET COOTBETCTBYIOIHI
MYHKT J0TOBOpa. Bo3HMKAeT BOMPOC: YeM YMHBIH KOHTPAKT
OTJINYAETCS, HATTPUMED, OT TaKOTO KO/1a, HAITMCAHHOTO ¢ TIPU-
MenenueM Stripe API?

if (user.sendsMoney(customerID))

{

runContract();

}

func runContract()

{
println('hello world');

}

[1aBHOE OTJIMYME COCTOUT B CJIEAYIOIIEM: YMHbBIE KOHTPAKTBI
HAXOJISATCS B I[eToukKe OJIOKOB, a He Ha cepBepe. OHm He Tpebdy-
10T ZI0BEPSATHh KaKoii-11b0 TpeTbeil CTOPOHe, HAllPUMep BJIa-
nesbily caykObl Stripe uim cepsepa. Takum oOpasom, boJiee
(hopMasIbHO YMHBII KOHTPAKT MOKHO OBLIIO ObI ONIPE/IETUTH KaK
KPUNTOTpaUUECKH 3alUIIeHHbIN KO, EQMHCTBEHHOE, 4TO
HY’KHO IIOMHHUTb, — HE BECh KOJ JIelEeHTPaTN30BaHHOIO IIPH-
JIOKEHUS ABJISIETCS YMHBIM KOHTPAKTOM; M XOTsI YMHbIE KOH-
TPAKTBl UMEIOT CBOIO Y3KYIO 00/IaCTh IPUMEHEHUSI, LIS 1eJieit
HaIIero o0CyKIeHUsT Mbl Oy/IeM CUNTATh, YTO OHU 3aHUMAIOT
MECTO «MOJIEJI» B aPXUTEKTYPE JEIEHTPATM30BAHHbBIX TIPHU-
JIOKEHUIT «MOJIEJIb-TIPE/ICTaBIeHnEe-KOHTPOJLIEp>. BoJiee Je-
TAJILHO MBI TIOTOBOPUM 00 9TOM, KOT/Ia 1 IEPEiLy K 06CyKIe-
HIIO aPXUTEKTYPbI JeI€HTPATU30BAHHOTO TPUIOKEHHS.

U https.//ruwikipedia.org/wiki/Yunoui_xoumpaxm — Ipumeu. nep.
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VicTopusi NOSIBNIEHUS AELIEHTPaIM30BaHHbIX NMPUSTOXKEHNUI

CBoMcTBO 4:
OTCYTCTBME LieHTPaJIbHOW TOUKM OTKa3a

JletieHTpaIM30BaHHbIE TIPUIOKEHNST HIKOT/IA He TPEKPAIIAoT
paboty GJarogapsi OTCYTCTBUIO MEHTPATBHOTO CEPBEPA, KOTO-
pbIit MOT GBI OCTAHOBUTHCS. [laHHbIE B IETIEHTPATIM30BAHHBIX
MPUIOKEHVSIX PacIpe/iesieHbl MesKTy Bcemu y3mamu. [Ipu atom
BCE Y3JIbI JICUCTBYIOT HE3aBUCUMO; €CJIM OJIH M3 HUX OCTAHO-
BUTCsI, IPYTHE MPOA0JIKAT paboTy B cetu. CylecTByeT He-
CKOJIBKO JIETIEHTPATN30BAHHBIX 0a3 JaHHbBIX, UCITOIb3YIONINX
9Ty 0c0OEeHHOCTD, HattpuMep Interplanetary File System (mesx-
miaHeTHad daiiioBas cucrema), BitTorrent n HesaBucnmMbie
tabsmisl DHT.

UcTopua noaBneHus
AeLUeHTPa/IN30BaHHbIX MPUJI0XKEHUM

Ha pannunx stanax BcemupHasg nayTruHa He ©MeJia TaKOH ITpaK-
TUYECKOW TIOJIB3bI, KaK B HAIIW JIHW, KOT/[A MBI pPacrojaraeM
6ecurcIeHHbIM MHOKECTBOM MPUJIOKEHUI 1 cyKO Ha Bce
cJIydau ;KU3HU, HO y:Ke TOT/a OHa MO3BOJIsIJIA OUyTUTh, YTO
TaKoe pacipe/ieIeHHOCTh. BeceMupHas mayTrHa n3HAYAIBHO He
nmMena equaoro ieaTpa. [Ipotokon HTTP coeqmnseT Bce BbI-
YUCJUTEbHBIE YCTPOICTBA Ha TIJIaHETE, MMEIONTIE MOIKJI0Ye-
nue Kk Murtepuery. B coeii paborte mporokos HTTP onupaer-
Cs1 Ha MHOKECTBO JIOBEPHUTEIHbHBIX CEPBEPOB, TIPEOOPA3YIOIINX
Beb-apeca B ceTeBble aipeca cepBepoB. Kpome Toro, mpoToKo
HTTPS nobasiser ene oiiH ypOBEHb J0BEPUTEIbHbBIX CEPBE-
POB U IIeHTPOB cepTUdUKaIuy. JI10/11 TOJTyIUIN BO3BMOKHOCTh
yCTaHaBJINBATh M BKJIIOYATH B PaOOTY COOCTBEHHDIE CEPBEPHI,
K KOTOPBIM MOTYT TOJIKJTIOUAThCS JIPYTHE W XPAHUTh HA HUX
cBou slanubie. Ho Bckope ctaiy mosiBJISIThCS CEPBEPHI TTPHIIO-
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[naea 1. Y10 Takoe AeLeHTpanm30BaHHble NPUNOXEHNs?

JKEHWH, U POIMJIACH XOPOIIIO U3BECTHAS HbIHE IEHTPATN30BaH-
Hast MOJIEJTh BIIJIeHNS TaHHBIMU. [louemy pa3BuTHe MOTIIIO 1O
9TOMY ITyTH?

OTBeT mPOCT: TOTOMY 4TO 3TOT IIYTh IIPOIIIE 1 UJICOTOTHYECKH,
u iporpaMMHo. OH 0Ka3aJicst CaMbIM IIPOCTBIM B Peas3alnm,
1 oH pabotas. OuH YeJ0BEeK WU IPYIIIA OTIAYHBAIH COJEP-
JKaHue cepBepa M MOJIydain MPUOBLIb OT MOJTb30BATENEH X
porpaMMHOTO obecriedervst. O HUMM U3 TIEPBBIX MOIYJISIPHBIX
IeHTPATN30BaHHBIX TIPHIoKeHuit cram MySpace u Yahoo!.
Bouee coBpemennble npuiokenus, Takue kak Uber u Airbnb,
JIEIIEHTPAJIU3YIOT OT/IEIbHBIE CETMEHTBI OM3HECA, TTPEIOCTABIISIS
IEHTPATN30BaHHOE U JOBEPEHHOE XpaHUIUIIe TaHHBIX. OHM
OJIHUMH 13 TIEPBBIX TTO3BOJINIIN U3BJIEKATD TPUOBLIH B PA3HBIX
cepax skonomuku. VX rerenrpannzoBantas OM3nec-Moiesb
Tpe/IBEIAET MOsIBJIEHHE elile OoJree IeeHTPATN30BAHHbIX TPHU-
JIOSKEHUI.

Ha nexoropowm atarie pazsutus BceMupHON Tay TUHBI TOSBUII-
sl HOBBI IPOTOKOJI, pazpabotantbiii Bpamom Koanowm, mosry-
yMBIIMI HaszBaHue BitTorrent. DTOT IPOTOKOJI OBLI CO3/IaH JIJIst
pereHst IPoOJIEeMbI ITUTENFHOCTH 3arPY3KH OTPOMHBIX Me-
nmuacdaiinos yepes HTTP u kak ycoBepiiieHCTBOBaHNE HEKOTO-
pbix ogiHOpanroBbix (P2P) nmpeamectenrnkos Bpojie Gnutella,
Napster u Grokster. IIpo6iema 3akio4yaniach B TOM, UTO 3a-
rpy3Ka OrpOMHBIX (haiijioB 3aHUMAJIa OYE€Hb ITPOJIOJIKUTETHHOE
BpeMsi, a ¢ pOCTOM BceMUPHOI Ty THHBI YBEJTMUUBAJIMCH U Pa3-
Mepbl caMuX (aitoB. B To ke BpeMs pociia eMKOCTD JKeCTKUX
JIMCKOB U yBEJTMUMBATIOCH KOJIMYECTBO JIIO/IEN, TIOIKITIOUEHHBIX
k Uurepuery. BitTorrent permm po6iemy, mpeBpaTuB 3arpy-
JKAIOTIUX B Pa3/aloNInX.

Ecuin Bam TpeboBasicst HEKOTOPBIiT (haiisr, BbI MOTJIHM 3aTPY3HUTh
ero He U3 OJIHOTO, a CPa3y M3 HECKOJIbKUX NCTOYHUKOB. Uem
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VicTopusi NOSIBNIEHUS AELIEHTPaIM30BaHHbIX NMPUSTOXKEHNUI

nornyJistpHee (ailsi, TeM 60JIbIIe MOJIb30BATENEN 3arpyKajo 1,
COOTBETCTBEHHO, Pa3aBajio ero. A yem OOJIbllie HCTOYHUKOB,
TeM ObicTpee ocymiecTrIsiercst 3arpyska. Cuzepsl (seeders)!
BO3HATPaKAAIUCh 60Jiee BBICOKUME CKOPOCTSIMU 3aTPy3KH,
asmaepsr (leechers)?, HarpoTHB, HAKA3BIBAINCH OTPAHIYEHUEM
ckopocTu. Cucrema nepejiaun JIaHHBIX, OPTAHU30BAHHAS 110
HPUHIUILY «Thl — MHE, I — Tebe», 0Ka3aja cBoIo a(hPeKTIB-
HOCTbB JIJIST pacipocTpaHeH s MeanadailjioB GOIBIIOTO pas-
Mepa, TAKUX KakK (DUJTbMbI U 3aMIMCH TeJIEBU3NOHHBIX TIepeiay.

IIporoxkon BitTorrent mpomo/kaeT pa3BUBATHCS 1 JIJIST MHOTHUX
SIBJISIETCSI OCHOBHBIM CIIOCOOOM 3arpy3KH OIPOMHBIX (Daiiios,
TaKUX KaK UTPbI WK (PUIbMbBL. Biarogapst ckopoct, yctoium-
BOCTH M HAJWYMIO MEXAaHU3Ma BO3HATPAXK/EHUS TTPOTOKOJ
BitTorrent jiy4iie moaxoauT s 3arpy3Ku OOJIbIIX 00bEMOB
nanHbix, uemM HTTP.

Tozda nouemy passumue Bcemupnoii naymunvl He nowio no
amomy nymu?

BeposTro, n3-3a Toro uto HTTP oka3zascs mepBbiM, a Takke
6aarozapst ero nHGPACTPYKTYPe U TOTPAYEHHBIM HA €r0 pas-
BUTHE CPE/ICTBAM M BpeMeHU. B HacTosdIee BpeMsi aKTUBHO
Be/IyTCS MCCeIOBaHMs B HANIPaBJIeHNN MojiepHu3anun Bcee-
MUPHOIT TTay THHBI ¢ TpuMenerneM BitTorrent-1mogo6Hoi Tex-
HOJIOTUW, X OHU TTOUTH HABEPHIKA YBEHUAIOTCS YCIIEXOM, T10-

! B repmunosiornu mpotokosia BitTorrent «cuymep» («cuy») — 310 y3eJ, UMeIomnit
BCe CErMEHTBI PACIIPOCTPaHsIeMOro (aiiia, To ecTb Tnb0 HauaIbHBIN PACIPOCTpPa-
HuTesb (aiiia, 160 yke ckavaBmimii Bech (ailr 1 OCTaBIIMIICS Ha pasgade. —
Ipumeu. nep.

2 B repmunosiorun mporokosa BitTorrent «mmdeps» («amd», ot auner. leech — mn-
SIBKA) — 3TO y3eJI, He UMEIONIMIi TOKa BCEX CETMEHTOB, TO €CTh ITPOI0JIKAIONIHI
ckaunBanue. TepMuH 4acTo ynorpedssieTcsl B HEraTHBHOM CMBbICJIE: [I0JIb30Ba-
TeJIb, KOTOPbIH OTAET rOpas/io MeHbIIe, YeM ckayuBaet. — IIpumeu. nep.
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tomy uto BitTorrent umeeT Heocriopumbie mpenmMytiecTBa. Kak
TOJIBKO MosiBUJIach Texuosorus BitTorrent, paspaborunku
CTaJId UCII0JIb30BATD ee JIJIs1 CO3/laHus] HEKOMMEPUYEeCKUX JlelleH-
TPaJIM30BaHHBIX TPUJIOKeHU. /laBaiiTe TO3HAKOMUMCH C He-
KOTOPBIMU IIPUMEPAMU MOCJEIHUX JeleHTPaJIn30BaHHBIX
IPUIOKEHUH.

PopcornTime

PopcornTime ucnionbayet npotoxost BitTorrent gt nepenaun
MOTOKOBOTO BUIEO MEKITY MTOJTb30BATESIMUA B PEKUME Peasib-
HOTO BpeMeH, ieiicTBys mogo6Ho Bit Torrent-kimenty Netflix.
ITO HACTOSIIINKI KOIIMap /sl aMEePUKAHCKOI accomuaium
kuHokomnanuii (Motion Picture Association of America,
MPAA). Hukakoii perysisitop He criocoOeH YCTaHOBUTH CBOU
OTPaHUYEHVsI, U TETEPh JI0OOH MOKET MOTYIUTh CBOOOHBII
noctyt K ¢pusmbmaM. PopcornTime okazasicst TpaKTUYHBIM Jie-
IEHTPAJIN30BAaHHBIM ITPUJIOKEHUEM, IEWCTBYIONINM KaK JIeTleH-
tpamusoBannas Bepcust Netflix. Cosmaresnn yTBep:KAaIOT, 4TO
WX TTPUJIOKEHUE UCTIOJIBb3YeTCs BO BCEX CTPaHaX U JIaKe B JIBYX
cTpaHax, rae Het UaTepHera. B PopcornTime otcyrcrByer
BHYTPEHHSISI KOHKYPEHIINSI, U B HEM He TPeOyeTcst mo/iepiKKa
JIENIEHTPATM30BAaHHOTO KOHCEHCYCa, TI09TOMY HET HeoOXO/u-
MOCTH HCIOJIb30BATD IETTOYKH OJIOKOB. DTO PUIOKEHUE TTPO-
CTO TIepe/IaeT MOTOKOBOE BHUIEO, M TEM CAMBIM 00€CTIeYBAETCST
€ro HeMaJiast IEHHOCTb.

OpenBazaar

[Tesnio pazpaborku OpenBazaar 6b110 co3ame AeleHTpa-
muzoBannoit Bepcuu Ebay. B npunoskennn OpenBazaar ot-
CYTCTBYIOT TIOCPETHUKH, KOTOPBIE YKA3BIBAJIN OBl TPOIABIIAM,
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9TO OHU MOTYT MPOJaBaTh, @ YTO — HET, UJIU B3UMAJIU ObI
maty 3a yeayru. OHo ocHoBaHO Ha npotokose BitTorrent,
OJtHAKO TIPObGJIeMa 3aKJII0YAETCS B TOM, YTO MTPOJABIII IOJIK-
HBI UMeTh cOOCTBeHHbIe XpaHunina. OHU BBIHYK/IEHBI Ha-
cTpamBaTh COOCTBEHHDIE CEPBEPHI, YUTOODI ITOJIH30BATEIH MOT -
JI BUJIETD 1TPOJIaBaeMble TOBapbl. B mzeaste mpo/iaBIibl MOTJIN
GBI ITPOCTO BHITPY KATh CBOIO MH(POPMAIIHIO B CETh, BO3MOKHO,
3a HEOOJIBINYIO TIATY, U U30aBUTHCST OT JIMIITHETO OECITOKON-
crBa. Ho 151 5T0r0 HEOOX0AMMA IETIeHTPATN30BAHHAS CHCTe-
Ma 3aMHTEPECOBAHHBIX XpaHuTesell (MallHepOB B TEPMUHO-
goruu Bitcoin), o KOTOpbhIX MOAPOOHEE pacCKa3bIBACTCS
B Ty1aBe 4. /1151 mepenaun nanubix B OpenBazaar ncmosip3yer-
ca nportokos BitTorrent, a fyist pacueToB — KpPUIITOBATIOTA
Bitcoin.

FireChat

[Tpunoxenne FireChat mosiBuioch B CBSI31 ¢ M3BECTHBIMU CO-
6bITI/IHMI/I — AEMOKpPpAaTUYECKHUMMU IIPpOTECTaMU B TonkoHnre
B 2014 rony. Ileuanbro n3BecTHBIN «Benukuit KuTanckui
daiteposr» (Great Firewall) 6okupyer moctym K mpoaemo-
KpaTU4yecKuM caiiTaM WM K cafiTaM, paciipoCTPaHAIONIUM
nHdopMaIuo, UAYIY0 Bpa3pes3 ¢ MHTepecaMu KUTalCKOTO
npaBuTenbeTBa. [Iporectyroniie GOSINCH, 4TO TIPABUTETBCTBO
ITOIIBITAECTCA 3aKPbITH IOCTYII K PA3/IMYHBIM COITUAIbHBIM CETM,
4TOOBI JIMIIATH UX 00IIeHUs mocpeacTBoM mporokosa HTTP.
[Tosromy onn mpumensiin FireChat, npuioskenue, nCmosb3y-
folee HOBYIO Bo3MoskHOCTh 10S 7 ¢ nazBanuem Multipeer
Connectivity (MHOTOCTOPOHHME COE/TMHEHNUS ), TTO3BOJISIOTILY IO
TestechOHaM CBSI3BIBATHCS IPYT C APYTOM O€3 MOCPeHNKOB. V13-
32 OTCYTCTBUS IEHTPAIBHON TOUYKU OTKA3a MPABUTEIHCTBY
MPUIILIOCH ObI BPYYHYIO OTKJIIOYATh KaXKIBIH Y3€J, 4TO TIPaK-
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THYECKU HEBO3MOKHO, TI09TOMY ITPOTECTYIOIINE MOTJIN YBEPEH-
HO OOIIATHCSI APYT C JAPYTOM.

[letieHTpasM30BaHHBIN MTPOTECT B JIYYIIIEM €TI0 TTPOSBICHUN.

Lighthouse

Mbui noapobHo o6cyaum Lighthouse B riase 5, a noka ormeuy,
9TO 9TO KOIIeNeK /i7ist Bitcoin ¢ HabOpOM BCTPOEHHBIX YMHBIX
KOHTPAKTOB. YMHbBIE KOHTPAKTbI TIOMOTAIOT BKJIA/[BIBATH /I€Hb-
T B OTIPe/IeIeHHbIE TPOEKTBI, TaK JKe Kak, Harpumep, Kickstarter.
Korza ipoexT mocturaer cBoel 1esu, mosBISIeTCS BO3MOK-
HOCTb BEPHYTH cpefcTBa u3 Kormenbka Lighthouse mpoekra,
cobuparomero cpeacTsa. Bkaagunk MoxkeT B 1000 MOMEHT
0TO3BaTh CBOW BKJIAJ G€3 yBEOMIIEHUS CO3/ATENsT TPOEKTA.
Lighthouse — oT/iMYHBII TIPUMED UCIIOIH30OBAHKSI CYIIIECTBY-
forelt mHdpacTpyKTypsl Bitcoin 714 co3manns cBOero /ietieH-
Tpaau3oBaHHOro npuaoxkenus. Lighthouse — aro Beero b
MOJIb30BATEIbCKUH MHTEePdeiic ¢ HECKOJBKIMI BCTPOEHHBIMU
yMHBIME KOHTpakTamu Bitcoin. [Tpunoxenue paboraer, omu-
pasicb Ha KpyT 1osb3osaresieii Bitcoin. OHO OTKPBITO, T10J1ara-
eTcs Ha MOJJIEPKKY /IeIeHTPATU30BaHHOTO KOHCEHCYCca, He
MMeeT [EHTPATBHON TOYKH OTKA3a, HO UCTIOJIb3YeT He COOCTBEH-
HYT0 BaJIOTYy, a Bitcoin. To oueHb 1oJIe3HOE IPUIIOKEHIE, HO
OHO He TPUHOCUT KOMMEPUYECKOI BBITO/IBI CO3/IATEISIM.

Gems

Gems — 3TO MPUIOKEHIE-MECCEHKED, padpaboTaHHOE ¢ T1e-
JbI0 co3/ianust Gojiee CrpaBeJInBOil OU3HEC-MOJIENN, YeM
WhatsApp. Gems BbITIycKaeT COOCTBEHHYIO BAJIIOTY U MO3BO-
JISIET PEKJTAMO/IATEISIM TLTATHTH TT0JIH30BATEJISIM HATIPSIMYTO 32
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CBOU JIlaHHbIE, €3 y4acTHs IIOCPEJHIUKOB, TIOJIyYaIONIX CBOIO
noo. [Tosb3oBaTen ToKe MOTYT 3apabaThiBaTh T'€MbI, TIPH-
BJIEKasl HOBBIX 10JIb30BaTes el B ceTh. [eMbl — 9TO METaMOHETbI
BasoThl Gems, ocHOBaHHOIT Ha Bitcoin, koTopbie pazpaborym-
KM TaKyKe TI0JIy4aioT 3a pa3paboTKy U COIPOBOXKAECHUE IPO-
rpamMMHoOro obecrieuerust. Kpyr mospsoBareseii Gems mocTo-
SIHHO pacHIupsieTcs, T03TOMY pacTeT IIeHHOCTh BaJIOTHI.
[Tosmb3oBaTenn 3anHTEPECOBAHBI B PACIIMPEHUN CETU U TIOJIY-
YEeHUU J0X0/1a, Kak 1 pazpaboTuynku. Gems MOKHO pacCMaTpu-
BaTh KaK MPUMeEP JI0JIEBOTO yUYaCTHUS B PA3BUTHUH JIEIIEHTPAIIN-
30BaHHOTO MPUJIOKEHUS. Ero MCXOIHBIN KO/ 3aKPBIT, II03TOMY
y MOJIb30BaTes el HeT BO3MOKHOCTH YOEIUTHCS B OTCYTCTBIH
€JIMHCTBEHHOM TOUKN OTKa3a. Gems — 9TO KOMMEPUYECKHU BBI-
ro/IHOE TPUJIOKEHUE, HO, Ha MOM B3IJISA, OHO He obJagaer
JIOCTaTOYHBIM 3aIIaCOM HaJeKHOCTH, YTOOBI BbIAEPKATh KOH-
KYPEHIINIO C TTPOYKTaMU, OTBEYAIOTIMMU TPEM IPYTUM KPUTe-
PUSIM.

3navum, ne cywecmeyem omoesvHvIX 0eUeHmpParu308aHHbLX
NPUTOAHCEHULL, KOMOPBLE YOOBIEMBOPSILU Obl BCEM UeMbIPEM KPU-
mepusim: OMCcymcmeuro UeHmpaivHou MouKU OMKaA3a, HAAUUUIO
BHYMpPeEHHel 8anomul, NOOOepICcKe 0eUeHmparu308anHoz0 KoH-
Cencyca u OmKpbIMoMy UCXOOHOMY KOOY ?

CyriecTByeT J0BOJIbBHO MHOTO KPUITTOBAJIIOT, OTBEYAIONIUX BCEM
YeTblpeM KpUTEPUsIM, HO KPUIITOBAJIIOTLI He SIBJISIOTCS JelieH-
TPAJIM30BAHHBIMU MPUJIOKEHUSIMU. Eciin ToBOpUTD O JietieH-
TPATIM30BAHHBIX COIUAIBHBIX CETSIX, CAY:KOaX OpraHu3aIun
COBMECTHBIX TIO€3/I0K, TOUCKOBBIX [BUKKAX, KOT/Ia OepeTcst
CTEK U JielleHTpaIu3yeTcs], Toria OTBET Ha 33/laHHblii BOIIPOC —
HeT. OIHAKO 9TO BIIOJIHE BO3MOKHO — HEOOXOIUMbIE TEXHOJIO-
MU CYIIECTBYIOT, U KaK TOJIbKO ITOSIBUTCSI YTO-TO HOBOE, MHOTHE
Pa3pabOTYNKHU YCTPEMSITCS HA JIENEHTPATTM30BAHHY 0 CTOPOHY,
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4TOOBI JIeIaTh CePhe3HbIe IEHbIH JIJIst ce0sT U CBOUX TT0JIb30Ba-
Tene. /laBaiiTe TOTOBOPUM O HEKOTOPBIX U3 ATUX MOAEPKI-
BaIOIINX TEXHOJOTUH.

NMopapep)xuBaroLie TeEXHOJIOMrMMU

OO6cyskmast HCTOPUIO MOSIBJIEHUS ACIEHTPAIN30BAHHbBIX MTPH-
JIOKEHWH, 1 yIIOMSIHYJI HEKOTOPbIE TIOJ/IEP;KUBAIOIITNE TEXHO-
sorun. [enouku 6;10k0B Bitcoin, KOHEYHO Ke, UMEIOT TIEPBO-
CTereHHOe 3HAYEHUE, TTOATOMY MbI PACCMOTPHUM ATY TEXHOJIOTHIO
B IepByIo ouepenb. Ilenouku 6JI0KOB MOMOTAIOT PEIINTH 3a-
Jlauy BU3aHTUICKNUX reHepasioB. /laHHas 3aj1aua CTaBUT BOITPOC:
KaK CKOOPAMHUPOBATH paciipe/ieIeHHbIE Y3JIbl, UTOObI IIPUITH
K HEKOTOPOMY KOHCEHCYCY, CTIOCOOHOMY TTPOTUBOCTOSITH 3JI0-
YMBINIJIEHHUKY, CTAPAOMEMYCsI €T0 Pa3pyImuTh? AJTOPUTM
JI0Ka3aTeJIbCTBA BBIMOJTHEHUS PaOOTHI U IEMOYKN OJIOKOB T10-
MOTAIOT €€ PEITUTD.

C cozpanueM KpUnToBaTIOTH Bitcoin cTasmo BO3MOKHBIM JI0-
CTUIKEHUE JIETEHTPAIN30BAHHOTO KOHCEHCyca. AJITOPUTM JI0-
Ka3aTeJbCTBA BBITIOJTHEHST PA0OTHI He H/leaieH — OH MoTped-
JISIeT 3HAYUTEJbHbIE 0ObEMbI BBIYUCIUTEIbHBIX PECYPCOB
u asiekTposHeprun. CylecTBYIOT abrepHATUBHbIE KPUIITOBA-
JIOTBI, Pelaloiie 3HaYMMble 33/1a4H, TAKHE KaK KPUTITOBAJIO-
ta PrimeCoin, MmaliHepbl KOTOPON PACXO/YIOT CBOM BBIUUCJIN-
TeJIbHBIE PECYPCHI I MMOMCKA TTPOCTHIX unces. B mupe, rie
BaJMoTON Je-akro saBisiercs Bitcoin, Tpebyercs TpaTuTh
MHOTO 9HEPTUH [ TIO/IeP:KaHus CETH, SHEPTUH, KOTOPOU
MOSKHO OBLTO ObI HANUTH JTydIliee TPUMEHEHIE.

HpO6JI€‘Ma B TOM, 4TO J0OKa3aTE/JIbCTBO BbIITIOJIHEHM A pa6OTI)I —
e]lHHCTBeHHbIﬁ M3BECTHBIN AJITOPUTM, CHOCO6HbIﬁ IIpOTUBO-
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crosiTh arakam Cubwiibl. [IoMCK aJropuTMOB KOHCEHCYCa He
[PEKPATHIICS C TIOSIBJIEHUEM aJITOPUTMa JI0Ka3aTeIbCTBA BbI-
oJiHeHus1 pPabOThl U BCe ellle MPOI0JIKAETCs, HO MOKa 9TO
JIydIliee, 4To y Hac ecTh. [OBOPSI O MepCIeKTUBHBIX KOHKYPEHTAX
JIOKA3aTEeJIbCTBA BBIMOJHEHUS PAGOThI, MOKHO OTMETUTH AJITO-
put™ noomeepxcoenus doau (proof-of-stake). Itot arropuT™m
Takyke HecoBepIleHeH, HO ero MOKHO HMCIOJIb30BaTh KaK J0-
HOJTHEHHUE K aJITOPUTMY JJ0Ka3aTeIbCTBA BHIIIOTHEHUS PaOOTHI.

[Moarsepsxkaenue goau (proof-of-stake) — aro MexaHU3M KOH-
CeHCyCa, MCMOIb3YIONUN BHIUYNCTUTETHHBIE MOITHOCTH JIJIsI
npenorspaitensi arak CuOmLIb Ha 107110 B ceTr. OOBIYHO 1O/
J10JIelt 1ojIpasyMeBaeTcst KOJMUYECTBO CPEJICTB, KOTOPHIMU BJIa-
neet Maiinep. To ecTb ueM OOJIbIIE KPUIITOBAIIOTHI BbI IMEETE,
TeM OOJIBINI BKJIAJ B CTAOUIBHOCTD CETU BHOCUTE W TEM
MEHbIIIe BEPOSITHOCTD, UTO BBI BHITIOJIHUTE aTaky «51 mporeHT»
¢ nesbio pacierierus (fork) remnouku 610ko0B. Jlesernposan-
Hoe noaTBepskaenue poau (delegated proof-of-stake) — yco-
BEPIIEHCTBOBAHHAS BEPCHUST AJITOPUTMA TTOITBEPIKIEHUST JTOJIH,
B KOoTOpOIi BeiGupaercs 101 geserat, mMeronuii mpaBo roJoco-
BaTh B reHeparopax 6s0koB. Oba aJropuT™Ma — MPOCTOTO U Jie-
JIETUPOBAHHOTO TIOITBEPSKAEHISI TOJI — BCE €Ille HAXOJSITCSI
B [TPOTIECCE UCCIIE0BAHUS, ¥ €CIIM OHM OKAKYTCST Oe30TIaCHbI-
MM B JIOJITOCPOYHOM TIEPCIIEKTUBE, KX MOKHO OY/IET UCIIOIb30-
BaTh KakK JIOTIOJIHEHNE WJIK JIaKe B3aMEH aJITOPUTMA JI0Ka3a-
TEJILCTBA BBITTOJTHEHWST PA0OTHL.

OnpepeneHve TepMUHOB

Hmax, nouemy evibpan mepmun «Oeuenmpaiu3o8anivie npu-
noxcenus»? Tlouemy ne «deyenmpanuzosannvie npukiadnvle
opeanusavuus ([I10) unu «deyenmpanusosamniivle asmoHOMHbLE
xopnopauuus (/[AK)?
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[IpocTpaHCcTBO KPUTITOBAJIIOT HATIOJTHEHO PA3JIMYHBIMUA TEPMU-
HaMW, OTIPE/IEJIIIONUMI TEOPUIO W OTYACTU MTPAKTUKY HKOCHU-
CTEMBI JIeleHTPATN30BaHHbBIX MPUI0KeHH. YTOObBI ydIie
MOHSITD, TOYEMY 5T BBIOpAT TEPMUH <«I€IEeHTPATHN30BaHHbIE
MIPUJIOKEHUS», 1 TIpe/iarailo pacCMOTPETh BCe MMEIONTNECS
TEPMUHBI, IPUMEHsIEMBIE /15T IEIIeHTPAIM30BAHHbBIX IPUJIOKE-
HWI, U TOCMOTPETH, UTO OHMW O3Ha4yaioT. Haunem ¢ camoro
TepMUHA «JIETICHTPATU30BAHHbBIE TTPUTIOKEHUS.

Jeuenmpanuzosannvie npunoxcenus (/[11)

«JlenenTpann3oBanHble IIPUJIOKECHUSI» — ITO Ha3BaHUE
JaHHOH KHUTH. I TOUHO Tak ke MOr Obl BHIOPATh TEPMUH
[0, 11O nnm JIAK. Ho mouemMy UMEHHO <JIEII€HTPaIN30-
BaHHbIE TpUIIOkeHs > ? [loToMy uTO BO Beex ¢hpasax rnpu-
CYTCTBYeT 00IIlee CJIOBO «JelleHTPATU30BaHHbIe>. JleteH-
TpaJM30BaHHbIE MIPUJOKEHUS — 3TO CyIlepKJIacc BCeX
JeleHTPAIN30BaHHbIX CYLIHOCTEN, UMEIONINX OTHOIIEHUE
K IIPOrPaMMHOMY 0GeCIIeYeHHIO.

Jleuenmpanusosannvie opeanusavuu (/[0)

JletieHTpaM30BaHHBIMI HA3bIBAIOT OPTAaHU3AINN, B KOTO-
PBIX TTOJTHOMOYUS pACIpe/IeIeHbl MEKIY COTPYIHUKAMI.
ITOT TEPMUH HE OTHOCUTCS K MHCTPYMEHTaM, UCI0JIb3ye-
MBIM B OPTaHU3AINH; CKOPEe OH ONKICHIBAET, KAK OHA CTPYK-
TypupoBaHa. CyIecTBYIOT padHble CTETIeHH JIeT[eHTPAJIN3a-
WU, U TTIOJTHAST JIeTIeHTPAIu3aIusl He BCerja SIBJseTcs
JIYYTITUM BapUaHTOM. B TparIImOHHBIX OPraHU3aINIX TMe-
eTcs JKecTKast nepapxus yIpaBJIeHHsI.

JletieHTpasin30BaHHAsI OPraHU3AIIN IAET ITPABO TOJI0CA BCEM
CBOUM COTPYIHUKAM U O0OJiee PABHOMEPHO PACIIPEIETISIET
MOJIHOMOY S MeX1y HUMU. IIpakTuka u OpueHTUpbl KOM-
MaHWU TOJIKOHTPOJIBHBI BCEM U MOT'YT XPaHUTBLCA B Jle1leH-
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TPAJIM30BAHHOI ceTH it GoJIbIell HageKHOCTH. Jloau He
JOJIKHBI OBITH €IMHCTBEHHBIMU, KTO IIPUHUMAET PEIICHS:
JUTST TAKUX 32124, KAK HAUMCJIeHNE 3aPTIaThl K OIIpe/lesieH-
HOM IaTe, MO>KHO UCTIOJIb30BATh YMHBIE KOHTPAKTHI. /letien-
TpaJM30BaHHbIE OPraHU3aI[UN He 00sI3aHbI PACIIOIATATHCS
B KAKOM-TO OIHOM TOPO/I€; UX TI0APa3/eIeHUsI MOTYT ObITh
pasbpocaHbl 110 BceMy MUPY. B HeKoTOpbIX cucremax (Ha-
npumep, Bitcoin) BO3MOKHOCTD JJOTOBOPUTHCSI CUUTAETCS
ommOKoi. B ferieHTpaim3oBaHHbIX OPraHU3aI[saX BO3MOK-
HOCTb JIOFOBOPUTBLCSI pacCMaTPUBAETCSI KaK JOCTOMHCTBO.
B nosintrke nerenTpain3oBaHHast BJACTh HAa3bIBAETCSI Jie-
Mokpatueii. CtapTaibl B ITOC/IeHEE BPEMsI BCE Yallle Bbl-
6upaiot 6oJiee AeleHTPATU30BAHHY IO CTPYKTYPY, 0COOEHHO
C Pa3BUTHEM UHCTPYMEHTOB YAAJEHHOTO COTPY/IHUYECTBA,
taknx Kak Slack u GitHub.

Asmomamusuposanmvie azenmot (AA)

[Tox Tepmurom AA He obsi3aresbHO nonnmaetcst Ckaiiner
(SkyNet) win uickyccrBennbiii nntesekt (M) Boobiie.
ABTOMATU3MPOBAHHBIC AT€HTHI U3BECTHBI y2Ke KAK MUHUMYM
get pecsatb. Tepmun AA mpocTo o3HauaeT NporpaMMHOE
obecrieueHre, BBITIOTHSONIeeCs: 6e3 yIacTHsl YeI0BeKa, TO
ecTb aBTOHOMHO. [IpekpacHbIM TPIMEPOM MOKET CITYKUTD
KOMIIBIOTEPHBIN BUPYC. PazpaboTunK co3/al U BBIITYCTHII
€ro, a OH caM KOIHMPYeT cebst WU BBITIOJIHSIET JAPYTON aJiro-
PUTM, 3aIIUTHIN B HETO. J[pyrumM npruMepoM MOKET CITYKUTD
JIEMOH — ITPOrpaMMa, KOTOPast BBITIOTHSIETCS Kak (hOHOBBIN
IPOIIeCC B ONIEPAIMOHHON CCTeMe, HallPUMep cepBep aJeK-
TPOHHOM 1TOYTHL. ABTOMATH3MPOBAHHBIE aT€HTHI UIMEIOT CBOU
JIOCTOMHCTBA ¥ HEJOCTATKU; OHU He TPeOyIoT 00CTyK1uBa-
HUS, HO HEKOHTPOJIMPYEMbIe areHThl MOTYT ITPEBPATUTHCS
B HCTOYHUK OMTACHOCTH JIJIST YeJI0BEYeCTBA — TOApoOHEee 06
9TOM paccKasbIBaeTcs B riase 6.
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Jleuenmpanusosanuvie asmonomuoie opeanusavuu (/[AQO)

WmenHo Tak s cHavasia XoTes HazBath kKuury. JJAO — ato
ITOYTH TO Ke camoe, uTo /O, 3a UCKII0YeHnEeM TOTO, YTO
pelrenusl MPUHUMAIOT He JITOJIU, a MCKYCCTBEHHBIN MHTE-
siekt. IIpoTokos pacrnosiaraercst B JeleHTPaIN30BaHHOM
CTEKe U He YYUTHIBAET HUKAKUX MPABOBBIX OIPAHUYEHUI.
Jlto/in He HecyT OTBETCTBEHHOCTH, OHU HAXOSTCS € KPalo.
PeH_[eHI/IH HpI/IHI/IMaIOTCH I/ICKyCCTBeHHbIM NHTEJJIEKTOM,
u JIAO ob6cayxuBaer cebst cama. JJAO onpeznensrorcst He
TOJIBKO T€M, UTO BCe PeleHrs] TPUHUMAIOTCS NCKYCCTBEH-
HBIM MHTEJIJIEKTOM, OHM TaKKe UMeIOT CBOM BHYTPEHHUN
KaITMTaJl.

OmHUM CIOBOM, KaXK/1ask M3 HUX SIBJISIETCS ITOJKIACCOM Jie-
IEHTPATN30BAHHBIX Tpuiokeruit, u [J[AO — ato nemenTpa-
JIN30BaHHOE TIPUJIOKEHNE, KOTOPOE YIIPaBJISIETCS UCKYC-
CTBEHHBIM WHTEJJIEKTOM W B KOTOPOM JIIOJI HE HECYT
HUKAKOW OTBETCTBEHHOCTH. B OT/IMuMe OT JeTieHTpain3o-
BaHHBIX OpraHu3alliii BO3MOKHOCTD 10roBopuThest B JJAO
cYMTaeTCd He JOCTOMHCTBOM, a olnOKoil. Bitcoin aBigercs
npumepom /[AO.

Jeuenmpanuzosannvie asmonomuvie xopnopauuu (/[AK)

ITO OINH U3 CMOPHBIX TepMUHOB. HekoTophie mmosaraior,
4TO Takas (ppasza cama 1mo cebe 6eCCMBICTIEHHA, TOTOMY YTO
KOPIIOpAIus SIBJSETCS COUeTaHUEM IPeKHEN CUCTEeMbI
MPaBOBBIX JIOTOBOPOB U IEHTPAJTU30BAHHONW HMepapXuu
VIPaBJIEHUST, KOTOPYIO MBI IIBITAEMCST YCOBEPIITIEHCTBOBATD.
C apyroii cropounsr, JIAK — ato nogkiacce /1AO, rre ee uite-
HaM BBIILJIAYMBAIOTCI AMBUAEHABL. MHe GOoJIblie 110 JayIie
epBOE MHEHHE, TOTOMY YTO 5T He JIF0OJII0 TEPMUH «KOPITO-
panusi», u, ecan JJAO mozkesaet peajn30BaTh AUBU/IEH/IbI
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JJIS1 CBOUX JIIOJIell 1/WJI MallIiH, OHa CMOXKeT C/ieIaTh 9TO
kak J{AO, He npespamasico B IAK.

W Tak, MbI TIOTOBOPHIIN O JIEIEHTPATTM30BAHHBIX TIPUJIOKEHUSIX,
110, 1AO, AA u [IAK. Teneps B3risinute Ha puc. 1.3, KOTOpPbIit
MOMOKET BaM HEMHOTO MTPOSICHUTD CYTh.

MHe oueHb HPaBUTCS ATA JAUATPAMMAa, TTIOTOMY YTO OHa BKJIIO-
yaeT B cebst Bce, 0 4eM MbI TOBOPHJIN 10 CUX Hop. MBI elie He
Ha TOW CTaJMH, KOT/Ia BOBMOKHO CO3/IaHNe UCKYCCTBEHHOTO
UHTe/IeKTa (3aBeTHas 11e/ib, KaK 0003HAYeHO Ha JuarpaMme),
HO MBI YK€ Ha TOM 9Talle Pa3BUTHS, KOTa MOKHO TTPUCTYTIUTh
K co3npanuio JJAO.

EcTb BHYTpeHHUI kanuTan HeT BHyTpPeHHero kanutana

ABTOMaThI Toan ABTOMaTHI Jloan
C Kpato C Kpato C Kpato C Kpato
2171
ABTOMaTHI (saBeTHas [IAO [eMoHbI an ABTOMATHI
B LEHTpe Lernb) B LEHTpe
0O — oK —
PoGoTbl b
amMmble
Tioam (Hampumep, Beb- Mioan
B LeHTpe | Ha muHan TjpelEuEE Cnyxobl ®opymbi B LieHTpe
cBopkn) opraHu3auun

MHCTpYyMEHTET

Puc. 1.3. Buabl opraHusaumii (npegoctasneH Butanukom ByTepuHbiM
(Vitalik Buterin))

JLJst IPOCTOTHI Be3zie B KHUTE OYAET MCIOAb30BATHCS TEPMITH
«JlelleHTpaIn30BaHHble TPUIoKeHus». [lockoabKy nerenTpa-
JIN30BaHHbBIE ITPUJIOKEHUS ABJIIOTCA CyNEepPKJIACCOM BCETro
JEIEeHTPATN30BAaHHOTO ITPOTPAMMHOTO 00ECTICUEHYIS 1 ST TIPE/I-
moJiaraio 0OCyIuTh pas3JudHble MHCTPYMEHTHI U METO/UKH,
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JIOCTYIIHbBIE JIJISI UCIIOJIb30BAHU, Bbl CMOKETE OTJMYHO T10/I-
TOTOBUTHCSI K BEIOOPY THIIA JEIEHTPATM30BAHHOTO MTPIIOIKE-
HUS JIJIST CO3/IaHMSI.

S1 BBIBEJ 9TH OMpeiesIeHrsT B XO/I€ MCCJIeIOBAHMS COOOIIECTBA
0JIb30BATEJIEN KPUITTOBAJIIOT, Y MEHSsT He ObLIO 11eJIH JIaTh HOBBIE
Ha3BaHWS TMOHATHUSM WJIN CO3/IaTh HOBbIE MapajuTMbl. B jeii-
CTBUTETTBHOCTH I CTPEMUJICS MAaKCUMAJIBHO YIIPOCTUTH TIPe/I-
METHYT0 00J1aCTh, YTOOBI BB MOLJIH B TIOJIHOM Mepe y3HATh, KAaKUe
HUHCTPYMEHTBI IOCTYIIHBI JIJIsI CO3/IaH¥sI TPUOBLIBHBIX JIEIIEHTPa-
JIM30BAHHBIX TIpUJIOKeHN. [IpocTpancTBO Hael MeHTpaTn3o0-
BaHHbIX TIPUJIOKEHUH IIPAKTUYECKHI UCYEPITATIO ceOst, ¥ TPUTILIO
BpeMs HauaThb HOBBIM BUTOK PAa3BUTHS TOCJE OIEHKU BCEX 32
1 IPOTHB. /leleHTpaIn30BaHHbIe TIPUJIOKEHUST — ITO CIEAYIO-
1ast BOJIHA POrPAMMHOTO 0GeCIieYeH s, U, Ha/IelOCh, TaHHast
KHUTA TIOMOKET BaM TTPUTOTOBUTHCS K BCTPEUE C HEW.

Hauyano

Hazetoch, 4To MO€e BBe/IeHVIE B JIETIEHTPATM30BAHHbIE TIPUJIOKE-
HUs OBLIO JOCTATOYHO MOAPOOHBIM. MHOrOE elile MpeiCTOUT
0OBSICHUTD, HO BBI YK€ JIOJIKHBI UMETh 001I[ee TIPe/ICTaBIeHne
0 TIPeIMETHON 06J1aCTH U OBITH 3HAKOMBI CO BCEMU OCHOBHBIMI
TepMUHaMK 1 aOOPEBUATYPAMI, CBSI3AHHBIMU C JIETEHTPATU30-
BaHHbIMU TTPUJIOKEHUAMMN. B ZIaHHOIL/'I KHUTE A X041y B IIEPBYIO
OYepe/lb PACCKa3aTh, YTO TAKOE JEIEHTPATM30BAHHbBIE TTPUJIO-
JKEHUST, 3a9€M OHU HY’KHBI 1 KK BBITJISITAT 9KOCHUCTEMA TIPEYCITe-
BAIOIIETO JEIEHTPATM30BAHHOTO TIPUJIOKEHUST. 3aTEM 1 OTIHIILY
CrtocoObI peaT3aIiu COOCTBEHHBIX JEIIEHTPATN30BAHHBIX ITPHU-
JIOKEHWIT ¢ TPUMEHEHNEM CYTIECTBYIONNX WHCTPYMEHTOB.
B zaksrrouenue Mbl opoOHO PACCMOTPUM HECKOJIBKO KPYITHE -
IIUX UTPOKOB B OOJIACTHU JEIEHTPATM30BAHHBIX TIPUIOKEHHIA.
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DKocucreMma
rnpeycneBarowmx
AeueHTpasZin30BaHHbIX
NPWJIOXKEeHUMN

[TpenmetHast 06sacTh 1emovYek 6JOKOB BechMa 3alyTaHHa.
CymuiectByeTr 6ecuncIeHHOEe MHOKECTBO CTAPTAIOB, ajlbrep-
HATUBHBIX KPUITOBAJIIOT, UIEOJOTUN U OKPYKAOIINX UX
YMHBIX CJIOB, B MOKET OBITh OU€Hb TPYAHO PazoOpaThbCcsi BO
BCeM 9TOM. BechbMa 110J1e3HO Pas/ie/IuTh MPeAMETHYI0 00J1acTh
HA TPU KaTETOPHH, Kak OnuchiBaercs: B kaure Memanu CBoH
«Blockchain» (O’Reilly)! u apyrux; blockchain 1.0 — aTo
Basriora, blockchain 2.0 mo6aBiisier KoHTpaKTHI (3amachl, eH-
Hble Oymaru, puHancosbie pecypebt), u blockchain 3.0 oxsa-
TBHIBAET MIPUMEHEHME 3a TpejleJiaMi YuCTO (DUHAHCOBOIT 06-
JlacTW, HAallpUMep B YIPaBJEeHUU W 3PaBOOXPAHEHUU
(nemnenTpanmm3oBaHHble IPUIOKEHU ). B nanuoit rrase Mbl
[IOTOBOPUM O TOM, YTO HEOOXOIMMO JIJISI PA3BUTHSI BCEX TPEX

U Ceon M. Bnokueiin. Cxema HoBoH akorHomMuku. M.: Osmmi-6usnec, 2016. — ITpu-
meu. nep.
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kareropuit. Kak pazpaboT4uKy [eleHTpaTu30BaHHbIX ITPU-
JIOKEHUI BaM JIOCTATOYHO OJIHOW BEITU — MOAXOSIUX UH-
CTPYMEHTOB, KOTOPBIE TIOMOTYT BaM CJIeJIaTh CBOM JIeTleHTpa-
JIN30BAHHbBIE TIPUJIOKEHUS 3aIIUIIEHHBIMY, HAJAEKHBIMHI
1 IpUOBLIBHBIMU. B 9TOII J1aBe pacckasbiBaeTcst, Kak MOKET
BBITJISIJIETh 9KOCUCTEMA TIPEYCIEBAIONINX JIeTIeHTPATU30BaH-
HBIX TIPUJIOKEHUI, TO €CTh DKOCUCTEMA, B KOTOPOIA CO3/1aBaTh
JIeNeHTPATTM30BaAHHbIE TIPUJIOKEHUS IT0-HACTOSIIIEMY TIPOCTO.
51 Takke 3aTpOHY TEXHUYECKHE TPEOOBAHMS K [IETIEHTPATN30-
BaHHBIM ITPUJIOKEHUSIM U TEKYIIe BO3MOKHOCTH.

B Be6-1puIIOKEeHUSIX, TPAAUIIUOHHO IPUHAJIEKAIIUX MUPY
MEHTPAJIM30BAHHOTO YIIPABJIEHNUS, UCTIOJb3YIOTCI YEeTbhIpe
OCHOBHDBIX HMOHSITUS: UJEHTUYHOCTD, BBITO/A, JaHHbIe U BbI-
uncienns. Kaxmoe us Hux tpebyer 1oBepust K MOCTABIUKY
YCIYT — IOBEPUsI, KOTOPOE MOKET OBITH mpeato. [locrentue
JTOCTUKEHUST B 00JIACTH TEXHOJIOTUN CO3/IAHIST PACTIPE/IeTIeH-
HBIX CUCTEM TI03BOJISIOT BKJIIOUYUTD MTOJIb30BaTe el B yIIpaB-
JIeHWEe VMM, [TOITOMY JlaBaiiTe mMoApoOHee PACCMOTPUM ITH
TEXHOJIOTUU.

deueHTpanu3oBaHHble AaHHbIE

[l Mens aTo camoe BakHOe TToHsATHE. B HacTosMIee BpemMs
MbI /IOBEPAEM HalllU ITaHHbIE CTEKAM. Mbi OXOTHO OTZlaEM CBOU
nanHble B 00MeH Ha OecruratHoe obciyskuBanue. Van Mbl
[JIATHM UM 32 XPaHeHUe HANIUX JaHHBIX — OJIHAKO MBI ITOJIY-
YaeM J0CTaTOYHO JAHHBIX, YTOOBI OHM PUOOPETN KaKyI0-TO
[IEHHOCTb, TOJIBKO €CJIU HAIIU TT0Jb30BaTEIN OTAAIOT HAM C80U
naH#blie OecriaTHo! Mbl BeprM, 4TO CTEeKU He OYIyT HCIIOIb-
30BaThb HalllM JaHHbIE HE 110 HA3HAYEHUIO NJIN IIPpOJaBaTb UX
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cyObeKTaM, KOTOPBIM 9THU JaHHble He IpegHasHadYeHbl. Ho
6aaromaps dasapay CHOyIeHY MBI TeTleph 3HAEM, U4TO JT0BEpHE
MOsKeT 1 OyzieT HapyIleHo, KaK TOJbKO Mbl JOBEPUM HaIIIK
JaHHble TIeHTPaINn30BaHHON opranu3anun. lleaTpamnsoBar-
Hble XpaHUJIHUIIA JaHHBIX — MeuTa MOJUIEHCKOro rocyiap-
CTBa; BCe JJAHHbIE TPAXK/AH JIETKOJOCTYTTHBI M MOTYT UCCIIEN0-
BaTbcs Oe3 Begoma ux BiazenbiieB. Amazon Web Services,
Google Drive, Dropbox u Bce ocTasbHbIe MOCTABIIMKN «00-
JIAYHBIX» YCJAYT SBJISIOTCS TaKUMU IeHTPAJU30BaHHBIMU
XPaHWJIUTIAMU, HECMOTPS Ha UCTIOJIH3YEMYIO UMU paciipejie-
JIEHHYIO apXUTEKTYPY.

Kpowme Tor0, € 1IepexoioM 0T 9KOHOMUKH, 6a3upyoleiicst Ha
paboueii cuiie, K 9KOHOMUKe, Oasupyrolieics: Ha nH(OOPMAIHH,
¢ ee pobOTAMM ¥ AaBTOMAaTU3MPOBAHHBIMU TEXHOJIOT UMM, Pa3-
BUBAIOIMMHKCS Bee Oojiee ObICTPBIMU TEMITAMHU, JIaHHbIE CTa-
HOBSITCSI OCHOBHOM TIeHHOCTBI0. JIIog1 He crmocoOHBI KOH-
KypHUpOBaTh ¢ po6OTAMH B IIaHe paboyeil CUJIbl, HO MOTYT
KOHKYPUPOBATH ¢ HMU 32 JJAHHBIE OJ1ar0/1apsi CBOEN YHUKAIIb-
HOH CIIOCOOHOCTHU aHAJIU3UPOBATH UX, OIIMPAsACh Ha CBOE BOC-
HPUATHE MUPa [AThI0 OpraHaMu 4yBCTB. Mbl He TIPOCTO 00-
JIaJiaeM HalllUMK JIaHHBIMHE, MbI JI0JIKHbI BJIAJETh UMH, TAK KaK
MUD HE CTOUT Ha MeCTe.

Ho xak pemmuts a1y 3amauy? Kak oprann3oBaTh XpaHeHUE
JIAHHBIX JIEIEHTPAIM30BAHHBIM CII0COOOM, 4TOOBI HUKTO, KPO-
Me Hac, He MOT BJIaJleTh uMu? Jta mpodiieMa MHTEHCUBHO UC-
CJIELyeTCsT TT0 MEHbIIEH Mepe MOCTeHIE AeCATh JIeT, U ObLIOo
MPE/JIOKEHO HECKOJIbKO BApUAHTOB ee pemnieHus. VmeanrbHoe
peleHue 0JKHO [aBaTh BO3MOKHOCTb XPAaHUTh JaHHbIE Jle-
IIEHTPATN30BAHHBIM CIIOCOOOM MAKCUMAJILHO HAJIEXKHO U Oe3
HEOOXOAMMOCTH JIOBEPSATH KOMY Obl TO HI OBLIIO.
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BapuaHT 1: XpaHeHMe faHHbIX HENoCpeaCTBEHHO
B Lenoykax 6so0koB Bitcoin

IT0 cambiii GecxuTpocTHbI criocob. [la, oH peraet mpobaemy
NETIeHTPATN30BAHHOTO XPAaHEHUS JAHHBIX, TIOTOMY UTO KOTIHS
EMOYKK OJIOKOB C 9TUMU JAHHBIMU MOKET XPaHUTBCS Y JI0-
6OTo U HUKTO He CMOJKeT M3MEHUTH ee. /laHnHbIe MOKHO 3atiih-
poBaTh, HaIpUMep, ¢ IpuMeHenueMm aaroputma SHA-256,
4T00BI JTI060, TTOIEPKUBAIONIIIT XPAHIIIUIIE, MOT XPaHUTh
KOITUIO BAIIUX JIAHHBIX, HO TOJIbKO BBl IMEJTU ObI K HUM JIOCTYTI
MOCPEAICTBOM 3aKPbITOro Kioda. OHAKO MenoYky OJI0KOB
Bitcoin e nipeiHasHaveHsl 171t 00paboTKN GOJIBIITIX 06BEMOB
nanubix! VX HazHaueHue, C KOTOPBIM OHU TTPEKPACHO CIIPaBJIs-
I0TCS — XpaHeHue MPOCTOTo KypHaJa Tpansakiuil. Jlaxe mpu
Takoi HeOOJIBIIOI Harpy3Ke 1eroyKa 6JIOKOB JIOCTHTJIA 32 10~
CJIeIHION mapy JieT pasmepa B 38 I'Gaiit. 3arpyska Ienouku
6JIOKOB MOJKET 3aHSITh 10 HECKOJIBKUX JHEH, a TJI0Xast Mac-
mrabupyemMocts 1 pasdyxaHue I1erouky 6JOKOB MpeBpaTH-
JICH B HEPA3PEIINMYIO U CEPbE3HYI0 TIPOOIIEMY JIJIsT OCHOBHBIX
pa3paboTunKoB. BeIrpyskast JaHHbIE B MEMOYKY OJOKOB, BbI
BBIHYsK/IaeTe MaitHepoB Bitcoin xpaHuTh Baim gaHHbie Oec-
IJIATHO, JINIIAS UX CTUMYJIA TIOIEPKUBATH PAbOTY CeTH, To-
CKOJIbKY WX 32TPAThl HAUMHATIOT MPEBBITIATE IOXO/IbI.

A ecsim opraHN30BaTh XpaHEeHWE B APYTOil 1ermodyKke OJTOKOB
¢ 6oJiee CTPOTMMU OTPAHUYEHUSIMU Pa3MePa, TIO3BOJISTIOTUMHI
XPaHUTH JIONTOJTHUTEJIbHbBIE JaHHbIe? Eciu 3aTpaThl MaitHEPOB
Ha XpaHeHe BallliX JaHHbBIX Oy/IyT OMJIaunBaThCs BAIleil alb-
TepHATUBHOUN KPUIITOBAJIIOTOH, JaXKe TOT/IA pa3Mep IEMOuKU
6JIOKOB BBIpACTET [10 Oe3yMHOIT BEJIMYNHBI, ¥ KaXK[OMY JKeJia-
I0IIeMY UCTIOJIB30BATh BAIly KPUTITOBAJIIOTY MIPUIETCS 3arpy-
JKaTh YPE3BBIUANHO MACCUBHOE XPAHUJHIIE. DTO PelleHne
BBITJISIZIAT Y3KE YTPOKAIOIIIM, €CJIU TPOCTO TIPEACTABUTH OOJIb-
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n1oe KOJMYeCTBO T0JIh30BaTe el, COXPAHIONINX BCETO 110 He-
CKOJIbKO N300paskKeH ii; HO MbI OBICTPO [IBUKEMCST BIIEPE]I, K HO-
BOI ATI0XE PacIpOCTPaHEH sl JAHHBIX, B KOTOPOI HAOOPHI TAHHBIX
B HECKOJIBKO MeTabailT cTaHyT OOBIYHBIM JeJ0M. XpaHEeHHEe
JIaHHBIX B I[EMOYKe OJIOKOB He JIyUIuii criocob opraHu3alium
HA/IEKHOTO JIETIEHTPATN30BAHHOTO XPAHEH WS JIAHHBIX B KPATKO-
CPOYHOU TIEPCIIEKTUBE, HE TOBOPS Y3Ke O IOJTOCPOYHOM.

BapuaHT 2: XxpaHeHue AaHHbIX
B pacnpeaeneHHou xew-tabnuue

Pacmnpenenennsie xem-tabsuibl (Distributed Hash Tables,
DHT) norepsau B OMYJIIPHOCTH B TIOCJIe/THEE JIeCATUIETHE.
OHu pacnpeiesiioT He TOJTBKO KOMUU JAHHBIX, HO ¥ (DYHKITUH
UHIEKCUPOBAaHMS, KOTOPbIe 00eCIeYrnBalOT MOUCK JaHHBIX
U TapaHTUPYIOT HaleKHOCTh. PaHHME IIPOrpaMMbl OOMeHa
(aitnamu, takne kak KaZaA, Napster u Gnutella, ucrosssona-
s coberBennpie Bepeun DHT ¢ pasHbIME yPOBHSIME JIeTleH-
tpanusanuu. OJHU UMeJIu 1eHTPAJN30BAHHbIE TPEKEPHI
(trackers), ciezsiue 3a mepeMeleHeM BCex JaHHbIX, APYTrie
(takue xkak Napster) uMesn 1eHTPAJTU30BaHHbIE UCTOUHUKU,
yepe3 KOTOPbIe MePelaBauCch BCe JaHHbIe U KOTOPbIe Tpejl-
cTaBJIsLIN cOO0I eINHYI0 TOUKY OTKa3a (B JAHHOM CJIydae ImoJl-
BEPKEHHYTO Cy/IeOHBIM MTPECIE/IOBAHISIM).

[Tepoii mo-Hacrosiemy netictByioreii peanusaiueit DHT crain
nporokos BitTorrent. O 110 cux mop ucnosb3yercst Hoiee 4em
300 mutmonaMu mosb3oBaTesiell. HecMoTpst Ha sietieHTpasu-
3oBaHHOe xpanenue manubix (BitTorrent Mainline DHT), on
BCe elIle 3aBUCUT OT PAbOTHI IIEHTPATM30BAHHbBIX TPEKEPOB (Ta-
knx Kak Pirate Bay), BBIIOTHSOMMX MOHUTOPUHT ceTH. Takue
caiiTol, Kak Pirate Bay, pery/isipHo OTKIFO9aioTcst n3-3a Cy1eOHbIX
rpecJsie/IoBaHuH, TI09TOMY Jlaske TPU BCel Ha/IesKHOCTH TTPOTO-
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kosa BitTorrent oH Bce ke MMeeT HEKOTOPYIO TOYKY OTKa3a.
A ipuroiHbl Jin pactipesiesienble xern-tabuint Bit Torrent st
XpaHeHUs JAaHHbIX B JEIeHTPAIN30BaHHOM MpuyioskeHnun? Her,
BitTorrent e mpeamoaraeT AeTeHTPATN30BAHHOTO XPaHEHNS
JQHHBIX; 9TO JIMIITH TTPOTOKOJI JIOCTYTIA K PACIIPe/IeIEHHBIM JIaH-
HbBIM, 00/Ia/IAI0NIII BBICOKOI IIPOITYCKHOI CIIOCOOHOCTHIO O1aro-
Jlapsi TIPUMEHEHUTO CTPATETHH TIepeIadr TaHHbIX MEKIY CUIe-
pamu ¥ JIMdepaMu 110 TIPUHIIUILY «Thl — MHe, s1 — Tehe.

[Tporokon nepemaun panubix BitTorrent paboraer HaMHOTO
obictpee, yeM HTTP, u moatomy 1ipespatuiics B criocod nepe-
madu OOJBIINX HAOOPOB JaHHBIX, TAKMX KaK BUIEO(MUIbMBI
¢ BBICOKMM paspeinenuem. IIpobiaema ncnonbsosanus BitTor-
rent B KauecTBe XPaHUJINIIA 3aKII0YACTCS B OTCYTCTBUN CTHU-
MYJIOB XpPaHUTD Ballli IaHHbIE [JINTEJbHOE BPeMsl Ha MHOKe-
ctBe y3Ji0B. CeTh IMOCTPOEHA TaK, YTO HAUBBICIIIUI ITPUOPUTET
oraercst Hanboree BOCTpeOOBAHHBIM (haiiiaM — JIOJU I0JEK-
HBI OBITH 3aMHTEPECOBAHbI B KOMMPOBAHII 1 XPaHEHNUHN BaIlNX
JAHHBIX B CETU KaK MOXHO fioJibIe. C IPyTO# CTOPOHBI, KOT/Ia
WCTIOJIb3yeTCs TIEHTPATBHBIN cepBep € XOPOTIell perryTainei,
Takol kak Amazon Web Services, Bbl 3HaeTe, 4TO Balllu JaHHbIE
He UCUE3HYT, aKe eCJIU ATUMU JAHHBIMU T10JIb3YETECH TOJIBKO
BBI, IIOTOMY 4TO Peub UeT 00 MX PEIyTallii: OHU [0 COrJialie-
HUIO 00sI3aHbI XPAHUTD Ballli JaHHBIE ¥ He 3aBHUCAT OT OTPeO-
HOCTH JIPYTUX B XpPAaHEHWH BaITUX JAHHBIX.

Bo-1iepBbix, Ham TPeOYIOTCS He TOJBKO BO3MOMKHOCTD JIETIEH-
TpamuzoBanHoro xpanenusd nacdopmannu B DHT u Bbicokas
CKOpOCTh Tepenaun daitmoB o npotokoay BitTorrent, mo
U TapaHTHs COXPAHHOCTHU JaHHbIX. [loaTOMY coBepieHHO He-
06X0IMMO KaK-TO CTUMYJIMPOBATH PYTHX, YTOOBI OHU XPaHU-
JIA JIaHHBIE B TOM WJIU WHOM BHjie. BO-BTOPBIX, MBI JIOJKHBI
rapaHTHPOBATh, YTO CCBHIJIKM HA JIAHHBIE OCTAHYTCS JIeHCTBH-
TeJIbHBIMU. JTa nzes He Hoa. O1HO 13 TePBOHAYATBHBIX TTPE/I-
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JIoxKeHuit 00 opranusaiuu VIHTepHEeTa MPENoaraio uCoib-
30BaHMe TOCTOSHHBIX CCBLIOK. JlaHHast mmes Oblia Ha3BaHa
«IIpoekt Xanadu»' n 3akouasack B Takoii opranusaryy Ceru,
rjie KasK/1ast CChLIKa ObLJIa IBYCTOPOHHEN: C OIHON CTOPOHBI OHA
yKasbIBaJjia Ha aJipecara, a ¢ [Pyroid — Ha UCTOUHUK. ITO O3HA-
JaeT, 4To CO3/aTeib KOHTEHTa Bcerga Mor Obl TOATBEPAUTh
MPUHAJIEKHOCTh CBOUX JIAHHBIX, TOTOMY YTO OH BCET/IA UMEJ
6bI 06paTHYIO CCHIKY Ha HEX. Takast ceTh Tak U He Obliaa 110-
CTpPOEHa, MOATOMY y HaC eCTh TOJbKO BcemMupHas mayTuHa,
ocHoBaHHas Ha npotokosie HTTP ¢ ogHOCTOPOHHUMHU CCBII-
KaMHU, C KOTOPBIM MbI BBIPOCJIU ¥ KOTOPBIN MbI 3HAEM U JTIOOUM.

A cylIecTByeT JIu CUCTeMA, PEATTU3YIOIast yKa3aHHble BO3MOXK-
noctu? /la. Ona Ha3pIBaeTCs MeKILIaHeTHOI (DailjioBoii cucTe-
moii? (Interplanetary File System, IPFS: http.//ipfs.io). D1o
OTKPBITHIN TIPOEKT, KOTOPBIM B HACTOSIIIEEe BPeMsT HAXOIUTCS
Ha ctaguu anbba-sepeun. S 6oabimoii noknonHuk IPFS 1 6b11
O/THUM 13 MIEPBBIX YYACTHUKOB ITpoeKTa. XyaH bener, ocHoBa-
TeJTh IPOEKTA, PA3MBITIIJISLT HAJl OPTaHU3AINEN XPAHUJIUIIA TISITh
JIET ¥ HAKOHEI[ 0(hOPMUJI CBOU MBICJIU B BUJIe HAYYHOU CTAaThU
o IPFES (http.//bit.ly/ipfs-whitepaper). S norpaTua MHOTO
MECSITIEB, YTOOBI PAa300PATHCSI B CUCTEME U TIOHSITh, touemy [PFS
Jrydiie Apyrux penteHuii. Vl B HacToAINUI MOMEHT 5T 4yBCTBYIO,
YTO OHA UMeeT BCe IaHChl Ha yCIieX.

Henbio IPFS sBasiercst okazanue MoMOIIN B IBUKEHUH K Jie-
MEHTPATIN30BAHHON CETU C HEOTPAHUYEHHBIM CPOKOM XPaHEHUS
JTAHHBIX, TO €CTh K CETH, B KOTOPOH CCHLIKU HUKOT/IA HE CTAHO-
BSITCSI HEJIEWCTBUTEIbHBIMU U OTCYTCTBYET €/IUHBIN IEHTP,
KOHTPOJIMPYIONUH Bamu fanuble. 3arpy3us kaueHt [PFS,
0JTh30BATEJIb TIOJTyYaeT BO3MOKHOCTD I0OABJISITH JTI0ObIE TaH-

U https.//ruwikipedia.org/wiki/Ipoexm_Xanadu. — Ipumeu. nep.
2 http;//ru.bmstu.wiki/IPFS_(InterPlanetary File System). — Ipumeu. nep.
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HblE ¥ B3aM€H TI0JIyYaTh Xelll, OTKPBIBAIONIUI TOCTYT K 3TUM
nanubiM. [PFS — ato xonTenTHO-a/ipecyemas cucrema, B OT-
Juune ot BceMupHOIT mayTUHBL, KOTOPAs SIBJISIETCST CUCTEMOI,
ocrnoBannoi Ha [P-agpecax. Eciu B cucteme, ocHOBaHHOM Ha
[P-agpecax, cepBep UMEH BBIIIET U3 CTPOS, BCe ee JaHHble
CTaHyT HelocTymHbIMU. KOHTEHTHO-a/IpecyemMasi cucteMa nMe-
et Gosee adekTUBHYIO HOPMY azpecaluu, IIOTOMY YTO J10-
CTYITHOCTD JaHHBIX B HEHl He 3aBUCUT OT PabOTOCIIOCOOHOCTH
e/IMHCTBEHHOTO cepBepa. 3allPOCUB KOHTEHTHO-a/[pecyeMble
JIaHHBIE, BBI MOJNyduTe MX ObICTpee, ueMm [P-aapecyembre, 1o-
CKOJIbKY CHUCTEMA TIPOJIOKUT MAPIIPYT K OJIMKANIIEMY OT Bac
Y3JIy, T/ie XpaHuTCst TpebyeMast KOTHSI.

Kax peanusosana sma cucmema?

s xpanenns panabix [IPFS ncnonssyer DHT. Cucrema oc-
HOBaHa Ha roryJisipHoii peaysary Kademlia DHT u 3aum-
crByet Hekotopbie uaen u3 Chord DHT u BitTorrent DHT.
Korpma momp3oBatens Boirpyskaer nanubie B IPFS) oau xonm-
PYIOTCST Ha OMPe/IeIEHHOE KOJIMYECTBO JIPYTUX Y3JI0B, YTOObI
JIasKe B CITydae BBIXO/IA M3 CTPOST KAKOTO-TO OTHOTO y3J1a IaHHbIE
OCTAJINCH JIOCTYITHBIMU HA JIPYTUX y3aaX. Kpome Toro — u tak
ke, kak B BitTorrent, — yem GoJiee BocTpeGOBaHbI JaHHbIE, TEM
BbIIIIEe HA/IE)KHOCTh UX XPAHEHUs, TTOCKOJIbKY B Pe3yJbTaTe
KaykK/IOH 3arpy3Ku co3aaeTcst HoBasi Konust. [1aBHO 0cobeH-
Hocthio Chord 6bm kpyru DHT, B KOTOPBIX CO3/1aBaNCh
«xopzbl» s pactmmpenus noncka DHT cpenun y3708 1o Bee-
MYy MUDY, HAXO/SIINXCST B HEITOCPE/ICTBEHHOI OJIN30CTH APYT
OT JIpyra B mpeeiax 60JbiuxX Xopa. To ecTh 3eMHOIT Tap
MOZKHO TPEICTaBUTh KAK CEPUIO MOCJIEI0BATEIbHO YBEJIUYH-
Batoruxcs Xopa (puc. 2.1), 1 OUCK B TaKOW cucTeMe MOKHO
BBITIOJTHATH 0COOEHHO 3(D(HEKTUBHO, MTEPENPHITHBAST MEK/LY
XOp/IaMH TIPU HEOOXOUMOCTH.
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Puc. 2.1. Chord

Ceiiuac 1eHTpasn3oBaHHble CJayKObI, TakKue Kak Amazon
u Google, UMeIOT aTa-1EeHTPhI 110 BCEMY MUPY, AOCTYIIHbIE
I0JIb30BATEIIIO Ha BEIOOP, HO OOBIYHO JaTa-1[EHTP BHIOMPAECTCS
aBroMaruyecku. Jlaske pu HAJIWYUU JaTa-IIEHTPOB, pasdpo-
CaHHBIX 110 BCEMY MUDY, BbICOKas 3 MEKTUBHOCTD TIepeaun
JTAHHBIX BO3MOKHA TOJIBKO TIPU HAJUYUK HECKOJbKHUX Y3JI0B,
00beIMHEHHBIX B TTO-HACTOSIIEMY JEIEHTPATN30BAHHYIO CH-
cremy, Takyio kak Chord DHT.

Yrobs chopmupoath ctpykrypy DHT u gath osib3oBareisim
BO3MOKHOCTb HaXOAUTh HeoOXoaumble UM fannbie, IPFS uc-
MOJTB3YET TO, YTO HasbiBaeTcst merkle DAG, — mpocTyio v THOKYIO
CTPYKTYPY JIaHHBIX, KOTOPYIO MOKHO TIPE/ICTAaBUTD KaK CEPHIO
Y3JIOB, CBSI3aHHBIX JIPYT ¢ ipyrom. Eciii ToBOpUTH TOUHEE, 5TO
opueHTHUpOBaHHbIi arukarnueckuii rpad (Directed Acyclic
Graph, DAG). MerkleDAG moxHO paccMaTpuBaTh Kak CBsI-
3auHbIil cniucok win gaepeBo. Korma B DHT pobasistiorcst
JIaHHbIE, CHCTEMA TeHEPUPYET Mapy U3 OTKPBITOTO U 3aKPBITOTO
kiroueil SHA-256 u BozBpaiiaer ux noJib3osarelio. Pazpabor-
YIKU MOTYT CBSI3BIBATH XEIITH IIPOTPAMMHO /1711 (GOPMUPOBAHUS
co6cteernoro munn-merkleDAG, u B aToM cirydae BasKHO OT-
MEeTUTh, 4TO Bce gaHubie B IPFS dhopmupyior 06001ieH bt
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merkleDAG, Bkiouarouiuii Bce ysuabl. Bee nanusie B IPFS
00IIEIOCTYITHBI, TI0ATOMY IT0JIb30BATEb CaM J0JIKEH 1103a00-
TUThCs 06 ux mudpoBanun. BiaageHne 3aKpbITBIM KJIOYOM,
OTKPBIBAIOIINM JIOCTYI K JAHHBIM, MOKET CJYKUTh J0Ka3a-
TEJIbCTBOM ITPaBa COOCTBEHHOCTH Ha JaHHbIE.

IPFS (apxuTektypa KOTOpOI T0KazaHa Ha puc. 2.2) yHACJIe/10-
BaJjia ckopocTh nepemaun BitTorrent u Mexanusm momcka 0Ji-
JKaiimmx y3/oB, u paspaborunku IPFS nonaraior, uto Beemup-
Had MMayTUHA JOJIKHA IeCTBOBATH aHAJOTUYHO. Bo3bMeM 715
IpruMepa KOMITBIOTEPHBIN KJIACC B ITKOJIE, KAXKIBI KOMITBIOTED
KOTOPOTO BBITIOJHSIET 3a1TPOC K TIeHTpajJbHOMY cepBepy Face-
book s mosryuenns sBuzeodaiiios. B aTom ciydae moHampac-
HY PacXo/yeTcs 3HaUNUTEeJNbHAS JIOJIST TOJOCHI TPOTTYCKAHMS.
Eciu daiin ysxe umeercst mobGJU30CTH, OH HE JIOJDKEH 3arpy-
JKaTbcsl M3ajieka. B KOHTeHTHO-azpecyeMoll cucreme, Tie
aJipec MeCTOHAXOXK/EeHUST KOHTEHTA U3BeCcTeH, Daiijibl MOTyT

applications
merkledag

Puc. 2.2. IPFS
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3arpysKaThCsl C Y3JI0B, HAXOAIIUXCS MOOIN30CTH. Y3/l MOTYT
CaMOCTOSITESTHHO 0OMEHUBATHCST nH(bOpMaIneit, 6e3 KoopImHa-
IIUH U3 [IEHTPA; CXeMa IIPUHMMAET 3 OCHOBY MOJIEJIb KIMEHT-
cepsep, Ha KOoTopylo onupaercss Bcemupnas nayTtuna, u npe-
BPAIIAETCS B PACTIPE/IETIEHHYT0, 110 00pasy u roobmio Bit Torrent.

Kakue ynyuywieHus npusHocut IPFS
B cpaBHeHuMm c BitTorrent?

IPFS umeer poacrsennsbiii mporokos Filecoin (http.//filecoin.
io/filecoin.pdf). Filecoin mpumeHsieTcst Uit OMJIATHI YCIYT
MaifHepoB (Mminers — y3Jbl, XpaHAIINe JaHHbIe) ¢ TTOMOIIHIO
HOBENNIero MeXaHM3Ma «/IEHbI'M 32 JIAHHBIE», KOTOPbIN HA3bI-
BaeTcst BitSwap. 31ech nMeeT CMBICJT UCIIOJIbH30BATh KPUII-
TOBAJIOTY: MIEPEBOJL CPE/ICTB OCYIIECTBISIETCST OBICTPO, UTO
MO3BOJISIET IPOU3BOUTH MUKPOILJIATEKU 32 KaxK bl OailT
B xpanumiie. B Hacrosiiee Bpemst Filecoin waxomaures B cra-
v pazpabotku, Ho IPFS yike moctyrHa 1711 HCTOTb30BaHUSI.
Oneparu B IPFS noka BIIOTHAIOTCS GECIIATHO, U MAaHEPBI
XPaHST JAHHbIE, YTO HA3BIBAETCSI, <3 JIOOBU K UCKYCCTBY>.
Omnako paHO WM TTO3THO BCE OTIepPAIN 3aTPy3KN UJIN BbI-
IPY3KH JI0JLKHBI GYIy T OIIaYnBaThest KpurrropastoToii Filecoin.
Bepositaee Bcero, Filecoin Gymer ocHoBaHa HETIOCPEICTBEHHO
Ha 1eroykax 6;10koB Bitcoin, 6iarogapst 4eMy moJib30BaTeH
CMOTYT OIJIAYMBATh YCJIYTH XpaHUIUIIA MOHeTaMu Bitcoin.

B nosepmienne Bcero IPFS 3anmMcTByeT Mosienb ynpaBieHust
BepcussMu n3 Git 11 MOIETMPOBAHNST BEPCUH BCEX JIaHHBIX.
C a1oi1 1espio B Git ncmosb3yeTcss OpueHTUPOBAHHBIN aCM-
metpuunbiii rpad (DAG); IPFS ncnosb3yet ero /711 CTpyKTY-
pupoBaHus Bceil cuctembl. [losnbp3zoBarenu cMoryT yBuieTh
UCTOPUIO U3MEHEHWST CBOMX JAHHBIX (WJIU JIOOBIX APYTUX
JTAHHBIX, JIOCTYITHBIX UM B JIeIM(DPOBAHHOM BU/JIE).
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Wrak, IPFS 3ammctBoBama ayunine ugen us Git, DHT, SFS,
BitTorrent u Bitcoin u o6beaHIIA UX [JIST CO3MaHUST ACTCH-
TPaJIM30BAHHOII ceTH XpaHeHus AaHHbIX. PazpaboTunku IPFS
HaJietoTces, 9To oxHaxkAbl mpotokos IPFS: // 3samennt HTTP: //,
HO yoKe ceifdyac OHM MOTyT padoTarh CJIaKeHHO, O YeM MbI 110-
TOBOPHM, KOT/Ia TPUCTYIHUM K 00CY/KICHUIO peaTn3aIii.

IPFS siBaisitercst HanboJtee HaleKHBIM, TIIATETbHO TIPOYMAaH-
HBIM pelieHUueM JIJI OPTaHU3AIUK JeIeHTPAJIN30BaAHHOTO
XPaHWJIHINA U3 BCEX UMEIOITNXCSI IIPOEKTOB KPUIITOBAJIIOT, XOTSI
B 9TOM 06J1aCTH €CTh JI0CTOMHbBIE KOHKYPEHTbI, 3aC/IyKUBAOIIIE
BHUMaHUA. J[aBaliTe MX paCCMOTPHUM.

Ethereum Swarm

Ethereum (https://ethereum.org) — 9T0 TMPOEKT, 1EJIBIO
KOTOPOTO SIBJIsIETCST co3anne yHuBepcaibuoro (ToiopuHr-
TMIOJTHOTO) SI3bIKA JIJIs1 BBIYMCJIEHUS TIeTI0Y€eK OJIOKOB, BKJIIO-
vast JelleHTPaIn30BanHble XpaHuaniia. Ha MoMeHT Harmu-
canust 31X cTpok (2016) ycuaust paspaboTynKoB ObLIN
cocpenoTouensr Ha obecriedennn GezonacHoctu JJAO (B ux
TEPMUHOJIOTUU <«/IeMOKPAaTHYHAsI aBTOHOMHasl OpraHu3a-
IVsT» ), & Pean3alust COOCTBEHHO XPAHIJIUINA OTOBUHYTA
Ha BTOPOU TLJIaH.

Stor]

ITpoexr Stor] (https://storj.io) akTUBHO pa3BUBAETCS B 110~
ciejiHee BpeMst; OH uMeeT GOJIBINoR 00beM MaifHIHTa MOHET
StorJcoins 1 3aMedyaTeNbHYIO apXUTEKTYPY. APXUTEKTypa
BEJIMKOJIEITHA — OHa 1Tobe/iIa Ha XakaToHe B ropojie OcTuH
(CIIIA) — u, moxoske, paspaboTYMKu 3HAIOT cBoe J1e/10. Ho,
HECMOTPsI Ha BCe ITO, CITYCTSI TOJ[ MOCJIe XaKaTOHA TTPOEKT
He TIPOJIBUHYJICS JIaJIbIlle PEKJIaAMHOM ITyMUXU.
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Maidsafe

[Tpoext Maidsafe (https.//github.com/maidsafe/White-
papers/blob/master/Project-Safe.md), mono6uo Ethereum,
CTPEMUTCS PENIUTh CPa3y HECKOJIbKO 3aj1a4. B Hem He mc-
0JIb3Y€TCST TIPUHITHIL I0KA3aTETbCTBA BBHITTOTHEH S PAOOTHI
(proof-of-work) 1 ocHOBHOII 11€JTbIO SIBJISIETCST CO3/IaHTE
JeIEeHTPAIN30BAHHON TIAT(OPMBI [IJTs1 BBIYMCIEHUN, Xpa-
HEHUSI U KPUIITOBAJIOTHI. Pa3zpaboTyuKu TPYASATCS Hajl
cBoell T1aT(hOPMOH yIKe IeCTb JIET 1, TIOX0Ke, 6e3 0c060T0
nporpecca.

deueHTpann3oBaHHble LLEHHOCTU

Cucrema Bitcoin ctasna mepBbIM JIelleHTPAIN30BaHHBIM XPaHH -
JIMIIEM TIeHHOCTEH, qoouBIMMCst yerexa. J{o mostienust Bit-
coin /i1 mepejavyu IeHHOCTell yepe3 Becemupnyio naytuny
ObL10 HEOOXOAUMO JI0BEPHE K CTOPOHHEMY MOCTABIIUKY YCIYT
(6anky). Bitcoin mo3BoJinia JeneHTPATU30BATh TEPEBOJL
CPEJ/ICTB U BOCIIOJIHUJIA TIOTPEOHOCTD eIeHTPATN30BAHHBIX
MPUJIOKEHN B MEXaHU3Me JIeTICHTPAIN30BAaHHBIX TLJIATEXel.

A 4TO MOKHO CKa3aTh 060 BCEX a/IbTePHATUBHBIX KPUIITOBAJIIO-
Tax, Takux Kak Litecoin, Dogecoin, Peercoin, Darkcoin u Kanye-
coin? Boobiie ajbrepHATHBHBIE KPUIITOBATIOTHI CO3/AI0TCSI
MyTeM KJIOHUPOBAHMS HCXOAHOTO Ko/a Bitcoin u mobaBienns
JIOTIOJTHUTEJIbHBIX BO3MOKHOCTEH, KOTOPBIE 110 PA3HbIM TIPH-
yrrHaM GBI OTBEPTHYTHI pazpabotunkamu Bitcoin. Hampuwmep,
cosziatesib KpunToBaaoThl Litecoin (Attps.//litecoin.com) ctpe-
MUJICS TIOJIYIUTh GOJiee BBICOKYIO CKOPOCTD TLIaTeXeil, 4em
B Bitcoin, mosTomy oH B3s1J1 32 0CHOBY ITpoeKT Bitcoin, mobaBut
HEKOTOPBIH KOJI, yCKOPSTONUH oTiepaliny, u moayun Litecoin.
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Litecoin nmeer 10BOJIBHO GOJIBINYIO PHIHOYHYO KalluTaln3a-
MO U 110 KpaliHell Mepe TO/l yAIePKUBAETCS B IIEPBOI MSITEPKe
KpunroBamnioT. Litecoin — pefkuii mpuMep ajbTepHATUBHOU
KPHUTITOBAJIIOTHI, PEATM30BAHHON C TIOXBAJIBHOU TIEJTBIO; YCKO-
peHue 1iaTexeil. BoMbIIMHCTBO APYTUX aTbTePHATUBHBIX
KPUIITOBAJIIOT HE MOTYT 9TUM IIOXBACTATbCA: €CJIN OHU HE 6bI]II/I
CO3/IaHbI PA/IV Pa3BJI€YEHMUs, TPEBPATUBIINUCH B MEMBI C JIEHb-
ramu 3a Humu (kak Dogecoin), oHU ciryzKaT g peau3aluu
cXeM «HaKauku 1 copocas. Vmes mpocra: HEKTO CO3/1aeT HOBYTO
KPUIITOBAJIOTY, MIJIENIaeT Ha Hee SPJIbIK U PACKPYYHUBAET ee
¢ TIOMOIIIBIO cpecTB MaccoBoi ntdopmarn (kanyecoin). On
3asBJISIET, UTO €r0 KPUIITOBAIIOTA UMEET BBICOKYIO TIEHHOCTD
Y YTO UHBECTOPBI CMOTYT MOJIYYUTh BBICOKYIO TIPUOBLITH, KYITHB
aKIMK KaK MOKHO paHbIlle, TOTOMY UTO C TeYCHNEM BPEMEHU
CTOMMOCTD KPUIITOBAJIOTHI HEYKJIOHHO YBEJTNINBAETCSI.

Kak To/sbKO KpHIITOBaAIIOTA IIPUOOPETET HOCTATOUHYIO IEH-
HOCTb, CO3/IaTeJIN TIPOAOT ee 3a GoJiee CTAOMIbHYIO KPUIITO-
BAJTIOTY, TaKyto Kak Bitcoin, nim 3a puatnsie 1eHbru. ITO —
TUIIMYHASI CXeMa B MUPE aJbTePHATUBHBIX KPUIITOBAJIOT,
naryOHO BJIUSION[AsE Ha BCIO AKOCUCTEMY KPHUIITOBAIIOT IO
OYEBWIHBIM IpUYMHAM. Bo-1epBbIX, TaKue KPUTITOBATIIOTHI
MSITHAIOT PENYTAINIO KPUTITOBAJIIOT B 1[€JI0OM, 3aCTaBJISIS T10-
TeHIIMAJbHBIX HHBECTOPOB OCTeperaThes 3Toi obaactu. Bo-
BTOPBIX, OHI COCTABJISIOT IIeTIouKaM 6J10KOB Bitcoin HeHY KHYTO
KOHKYPEHITUIO 32 JI0JII0 HA PIHKE, He TPUBHOCS HUKAKOH T1eH-
HOCTH, UTO, B CBOIO OYEPETh, HAHOCUT BpeJi cTomMOocTH Bitcoin
U BCEX JI[PYTUX IMUPOKO MCIIOJb3yEMbIX KPUIITOBAJIIOT, OCHO-
BaHHBIX Ha Bitcoin.

Bitcoin, Kak U3BeCTHO, UCTIOJIB3YET CXEMY /I0KA3aTEIHCTBA BbI-
HOJIHEHUsT PabOTBI, KOTOPast IIPE/IIOJIaraeT, YTo KasKAblil MaitHep
B CeTHU JIOJIKEH CreHEPHUPOBATH JI0KA3ATENHCTBO 3aTPAYeHHON UM
BBIYKCJIUTENIHLHOI MOIIHOCTH ¥ 00pabOTKM TPaH3aKIUIL; B OTBET

54



[leueHTpanun30BaHHbIe LIEHHOCTU

MaifHephI MMOJIyyaoT MOHeThl Bitcoin Kak 1aTy 3a HOMIEPKKY
cetu. Hekoropsie Jiozu, oOparnaoriuecst B chepe KpUITOBAJIOT,
CUNTAIOT JIOKA3aTEIbCTBO BHIMOJHEHUs] PabOThI YPE3MEPHO
9HEPrOEMKUM U KPAaTKOCPOUHBIM PelleHneM MTPOTUBOCTOSTHUS
arake CUOUILIIBI, TIOITOMY MCCJIEZIOBAHUST KPUIITOBAIOT B 00-
JIACTM MEXaHMW3MOB KOHCEHCYCa He TIPeKpaIaioTcs. AJropuTM
JIOKA3aTeTbCTBA BBHIMOJHEHUsT pabOTHI OTpebsieT 3HAYN-
TEJbHYIO BBIYMCIUTETHHYIO MOIITHOCTD, M O0IIast CTOUMOCTb
9JIEKTPOIHEPTHUH, 3aTPAYEHHOI MaliHepaMK Ha TIO/IIeEPsKaHue
cetu, ipeBbiiiaet 15 Musmronos posiapos CIITA. 9to uepecuyp
PacTOYUTENHHO, 0COOEHHO ECIIU YUECTD, 4TO TEOPETUYECKU MOJK-
HO ObLIO GBI KCIOIB30BATh OOJIee yIauHble PEIeH sl [JIsT TIO/[-
nepskanust cetu. K TakuM perreHusiM OTHOCSITCS, HAIIPUMeED, /1Be
HOITYJISIPHbIE aJIBTEPHATUBDI, TIPE/IJIOKEHHbIE B3aM€EH JI0Ka3a-
TEJIbCTBA BBINOJHEHUsT PabOThL: TIOATBEPKIeHIE 10au (proof-
of-stake) u nenernposanHoe noarsepskaenue nonu (delegated
proof-of-stake).

HecmoTpst Ha ipooskaonecs uccaeloBaHus HOBEHINX
MEXaHU3MOB KOHCEHCYCA, TAKUX KaK MOATBEPIKICHUE 01
(proof-of-stake), moka He HaiiJieHO pellieH e, CTOJIb K€ YCTOM-
ynBoe K atakaM CuUOUJIJIBI, KaK aJrOPUTM 0KA3aTelbCTBA
BoinosiHeHust pa6oTel (proof-of-work). XoTs 910 1 10porocTo-
diiee penieHue, Jydilie ero Moka HU4ero He HaizeHo. B ceTb
Bitcoin Biroskeno 60Jbiie Tpex Musapaos goJapos CIITA,
1 9Ty BATIOTY IPUHUMAET OECUNCIEHHOE MHOKECTBO CTAPTAIIOB,
WHBECTOPOB, CPEJICTB MACCOBOU MH(OPMAIINU U TOPTOBBIX
npeanpuaTnii. OHa MMeeT MPenMYTIIECTBO TEPBOTIPOXO/IITA 1 32
ST C JIMIITHUM JIeT 3aBOeBajia PU3HAHMe MTUPOKUX Macc. Ham
He HY’KHO HAauMHATh Bce cHavdasa. /lake ecoiv OSABUTCS HOBbIT
MeXaHU3M KOHCEHCYCa, TPEBOCXOISAINHI aJITOPUTM JI0OKA3aTeJb-
CTBA BBIMIOJHEHUsT PaOOTHI, HAM CJIEIYET TI0JIaraThCsl HA €0
peajn3aliio OCHOBHBIME pasdpaborunkamu Bitcoin, a He Ha
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Cco3JlaHune aJIbTepHaTHBHOﬁ KPUIITOBAJIKOTBI, TOI'/Ila Mbl CMOKEM
pa3BUBaTbCA 6bICTpee KaK COO6H.[€CTBO.

ATy U0 MOKHO Ha3BaThb Bitcoin-mMakcumanuamom. Bitcoin-
MAKCHUMAJTCThI BCIUECKU PEKJIAMUPYIOT TPENMYIIECTBA [TEPBO-
IPOXO/II1a, KOTOpbIME 00J1agaer Bitcoin, 1 HageKHYIO 3aIIUTY
WHBECTUIINHN B ceTh. OTpHUIIaTENbHBIM cJIecTBUEM Bitcoin-
MaKCHMaJI3Ma SIBJISIETCST TO, 4TO JIIOOBIE /1€, BBIXO/IATINE 32
paMKu pOTOKoJa Bitcoin, HACKOIbKO OBl LIEHHBIMU OHK HU
ObLIN, OBICTPO UCKOPEHSIOTCS M He TIOJIYYaloT JOJIKHOTO IIPH-
3HaHWUs B COOOIIECTBE; B pe3yJIbTaTe MPOTPECC CTOUT Ha MECTe.

Cy1ecTByeT pelenne, codeTaliee B cebe ydlinee U3 AByX
MUPOB: OHO Ha3bIBAETCS NPediodceHuem 60K080U UenouKu
(sidechain proposal). nes npeaioxenust 60KOBOII IEMOYKH
ocHoBbIBaetcst Ha ctarbe (http://bit.ly/back-sidechain), Ha-
nucaHHoi AfamoM bexkoM ¢ coaBTopamu, co3iaTeseM aJqropuT-
Ma JIOKA3aTeIbCTBA BBITIOJHEHUsT PA0OTBI COTJIACHO CChLIKE
B crathe Carocu o Bitcoin (https.//bitcoin.org/bitcoin.pdf).
JlaHHOE TIpe/IJIoKeHNe HAYMHAETCSE ¢ KOHCTaTalu hakTa, 4To
JUUIST TTPOBEIEH IS OKCTIEPUMEHTOB C MEXaHU3MAMK KOHCEHCYCa
1 JIFOOBIMU COBPEMEHHBIMI KPHUITTOBATIOTAMU Pa3pabOTUNKI
JIOJIKHBI 3aMMCTBOBATh peainsaluio mernodek 610koB Bitcoin
U Ha ee OCHOBE CO3/1aBaTh COBEPIIEHHO HOBYIO PEATU3AIUIO
IEMOYEK C MEJThI0 IIPOBEPKU CBOMX TUITIOTES.

Iro mroxo s Bitcoin u ciokHO as pazpaboTunkos. B ka-
yecTBe pelnieHns KoMaHaa beka mpeasokuia Ko, KOTOPBIi
03BOJIsIET CBOOOAHO IepeMelaTh MOHeThl Bitcoin mMexiay
riaBHON (1ermoukoii 6;10k0B Bitcoin) 1 60K0BOI 1emoYKaMu.
ITO 03HAYAET, YTO BBl JIETKO MOXKETE CO3/1aTh COBEPIIEHHO
HOBYIO I[EIIOUKY OJIOKOB U MOJKJIIOUNTD ee COOKY K I[eII0YKe
6s0k0B Bitcoin. B pesysbrate Bl mosydaere 6€30MacHOCTD
aJITOPUTMAa I0KA3aTeIbCTBA BBIIOIHEHK paboThl Bitcoin u ns-

56



[leueHTpanun30BaHHbIe LIEHHOCTU

GaBJsieTech OT HEOOXOAMMOCTH CO3/IaBaTh U HACTPAUBATh COO-
CTBEHHYIO CeTb. /[OTTOTHUTETbHO BBl MOKETE ITPUBJIEYD JITO/IEH,
yiKe MHBECTUPOBABIINX B 9KCIIEPUMEHT C KPUIITOBATIOTOMN
(mmomett, BIazelonux cpeacTBaMu B Bitcoin), B kKagecTBe 10-
TEHITUAIBHBIX TI0JIb30BaTE el BaIllel TIeMTOUKH, TTOTOMY YTO OHU
MOTYT IIPOCTO MCIIOJIb30BAaTh YK€ UMEIONINECA Y HUX MOHETBI.
Haxkomner, BbI MOKeTe Tiepe/laBaTh MOHETBI MEXK/Y JABYMs 11e-
noukamu 6e3 KoHBepcuu. PaboThl HaJl CO3/[aHNEM [IBYCTOPOH-
HUX OOKOBBIX IIEMIOYEK YIKe BELYTCs 1 OY/IyT 3aBEPIICHbI B Ca-
Moe OJIrsKaiiiee BpeMs.

Ilemouka 6;10k0B Bitcoin gaBigercsa nanbosee 3aUIEHHON
I[EMTOYKOIT GJIOKOB; €€ BBIUNCIUTETbHASI MOTITHOCTD IIPEBBITIIAET
MOIITHOCTH BCEX CYNEPKOMITBIOTEPOB B MUPE, BMECTE B3SITHIX,
M03TOMY OHa CYMTAETCsI CaMOil YCTOIUNBO# K atrakam Cubui-
Jibl. PagBepThiBanme ¢ HYJISI IIETIOYKU, UCTIOJIb3YIOTIEi aJlTOPUTM
JIOKA3aTeJIbCTBA BBITOJHEHNS PAGOThI, — CIIOKHAS 33/[a4a; TaK
KaK BBIYUCJIUTETHHBIE PECYPCHI Ha HAYaIbHOM 3TAalle CIUITKOM
MaJibl, 3JI0YMBIIIJIEHHUK 6e3 0c000T0 TPya CMOKET CO3/1aTh
51% o0611eii BBIYUCIUTENBHON MOIIHOCTH CETH M IepexBa-
TUTbH yripaBieHue eio. Kpome Toro, pa3zpaboTuynuKu He TOJKHDI
GeCIOKOUTHCST O Pa3BEPTHIBAHUU I[EMOYKU OJOKOB BIOOABOK
K peleHuio u 6e3 TOTo CJI0KHON 3a/1a4i CO3/[aHuUsI JeT[eHTPa-
JIN30BAHHOTO TPUJIOKEHHST. BOKOBBIE IEMOYKN TIPEIarainT
preMJIEMOE PellieHre BCEM JKeJIAIOTINM TTO9KCIIEPUMEHTHPO-
BaTh ¢ MEXaHM3MaM¥ KOHCEHCYCa WJIN Peau30BaTh CBOIO,
HOBYIO KPUIITOBAJTIOTY.

A KaK OBITb, €CJIN BBI HE XOTUTE CO3/IaBaTh HOBYIO KPUITTOBAIIIO-
TY, @ IPOCTO JKeJIAETe BBITYCTUTHh COOCTBEHHYIO, BHYTPEHHIOIO
KPUIITOBAJIIOTY JIJIs1 HY K1 IETIeHTPAJIN30BAHHOTO TPUJIOKEH NS ?
Basmota, ctouMocTb KOTOPOI pacTeT ¢ paciiupeHneM CeTH, T10-
3BOJISIET TI0JIB30BATEJISIM 00PAIIATHCS K Ie(DUIIUTHBIM PeCypcam
1 MOTHBHUPYET WX Ha paciupenwe cetu? Tormaa HeT HeoOX01u-
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MOCTH CO3/1aBaTh HOBYIO (OOKOBYIO) IeMOUKy. MOXKHO ITPOCTO
€o3/1aThb pecypc HerocpezictBeHHO B Bitcoin. IIpumepom mosket
caysxuth Mol ipoekt Colored coins (okpaiieHHbie MOHETHI),
XOTS$1, KAk OOBIYHO, OH UMEET HECKOJIBKO IIPUMEUYATETBHBIX aJTb-
TepHATHUB.

Counterparty

Counterparty (https://counterparty.io) — 310 IPOTOKOJI
Bitcoin 2.0, garomuii moJab30BaTENIAM BO3MOKHOCTD CO3-
AaBaTb aKTHUBbI 1 YIIPABJIATD UMW, BBICTABJIATDH Ha ITPOAAKY
U MOKYTIAaTh UX U Jla’Ke c03/1aBaTh ThIOPUHT-TIOTHBIE KOH-
TPaKTHI MOoBepX Bitcoin. 3ByunT 3aMaH4mBO, HO TIPOGIEMa
coCTOUT B TOM, uTo Counterparty 3arnekaer Bce 3TH UHTe-
pecHble BO3MOKHOCTH B IIPOTOKOJI, BMECTO TOTO YTOOBI
BBIZIEJTUTD UX B MOJYJIM U OPTaHU30BaTh MHOTOCJOHHYIO
CTPYKTYPY. BO3M0OKHOCTD BBIIyCKa aKTUBOB B IIEITOYKE
Bitcoin u iepenaun X MEXIY MOJb30BATEASIMU C JIETKO-
cthio Bitcoin — ormmunas uges. Ho ona o6bennHeHa
¢ pyukiuein quBuaeHaoB. OyHKINUSA pacpeaeseHnus In-
BUJIEH/IOB — JIOCTATOYHO XOPOIIast 0COOEHHOCTh, HO OHA
SaBJsAeTCA BHyTpeHHeln onepanneir Counterparty u He uc-
MOJIB3yeT UMeloluecd cpecTBa Bitcoin /1t KOHTpOJIS 3a
akTuBaMu. BcistescTBue BCero aToro MpOTOKOJ 0Ka3aJics
gepecuyp Meperpy>KeHHbIM.

Topru — 310 TpUMep 106ABIEHNUST OTHOI HKCITIEPUMEHTAIb-
HOI1 1 CJIOKHOI 0COGEHHOCTH K APy Toii: akTiBam. Ho sryudiie
6bLI0 ObI PEaTM30BaTh IPOCTHIE CIOM, KAKIBI [IJIsI 4eT0-TO
oHOTO. MOy IbHOCTD — OTJIMYNTEbHAS YepTa XOPOIIero
porpaMMHOTO obecriedenus, a peanusarust Counterparty,
HECMOTPST Ha aMOUITMO3HOCTD, BOOOIIE He pa3buTa Ha MO-
nysn. Boobpasure ppiHOK OMOIMOTEK Pa3HBIX TIPOTOKOJIOB,
r7ie 9T ONOINOTEKN KOHKYPUPYIOT JPYT C IPYTOM U JIyUIlie
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BBIXOJIAT HOOEUTEIAMI. A Terepb IIPeICTaBbTe, 4TO BCE 9TU
1oJie3Hbie OGuOANOTEKH OE3HAIEKHO TIEPEILIETEHbl MEK LY
co6oii. Bam mpuzercst ycraHoBUTH 1100 UX Bee, IMGO HU
OIIHOIA. DTO ObLI OBl KOIIMApP, U UIMEHHO TaK peaju30BaH
npoekT Counterparty.

Counterparty BBOAUT HexXeJaTeJIbHBIN U 3a1IyTaHHBIN
9JIEMEHT JIJIsl TeX Pa3pabOTINKOB, KOTOPbIE MIIAHUPYIOT
ncnoJib3oBaTh ero: Bamoty XCP. Ecsin BbI 3axoTHTE CO3/1aTh
BHYTPEHHIOIO BAJIOTY /IJIsI CBOETO MPUJIOKEHUS C MCTIOJIb-
s3oBannem Counterparty API, Bam npumercs nmers neso
¢ XCP u BceMU COIYTCTBYOIMMME TPE0OPA30BAHUSAMU.
Ecuiu BbI mosKemaeTe co31aTh KaKO-THO0 aKTUB, COOTBET-
CTBYIONIUI TPOTOKOJY, BaM HPHUAETCS YHUUTOXKHUTH
0,5 XCP — 6osbiie gosnapa CIIIA B Tekymux meHax.
[lenexnas macca XCP ¢ukcnpoBana, a HOCKOJIbKY BaJItO-
Ta MOCTOSIHHO YHUYTOKAETCsI, KOT/[a KTO-TO BBIITYCKAEeT
HOBBII aKTHB, BCSI [IeHeKHast 6a3a MOCTETIEHHO CKUMAETCS.

Cam daxr cyniecrsoBanus Bamiotbl XCP 1 06s13aT€1bHOCTD
ee IPUMEHEHMS JIJI IOCTyTa K HEKOTOPBIM BO3MOKHOCTSIM
Counterparty pasapaxaror pazpaboTankoB. YToObI ee mc-
M0JIb30BATh, BAM TIPU/IETCS IOCTOSTHHO CJIEIUTH 32 KOJIeha-
Husimu Kypca (XCP/BTC). /la, cymiecTByIOT 1ieJIbIe TLIaT-
dbopMbI, TOMOTAIOIINE CAEIUTh 32 KypPCOM, B PEXUME
peasibHOTO BPEMEHU CJIeIUTh 32 TOPraMu M CIIPOCOM Ha
JIMKBUTHOCTD, KaK Ha JI0O0M pbiHKe. TOJIBKO KaKOH B 3TOM
cmbica? [ToueMy BBl TOJDKHBI UIMETD JIEJIO CO BCEM ITUM,
KOT/Ia BaM HY>KHO JIMIITb CO3/1aTh BHYTPEHHIOIO BAJIOTY JIJIsI
CBOETO TIPUJIOKEHUS? DTO CEPhe3HOE TPEIATCTBUE, B JIEii-
CTBUTENBHOCTA HUKOMY He HYKHOE, 1 TIJI0Xast H/Iesl.

[Tpoext Counterparty mocTOsSTHHO OGHOBJISIET CBOI KJINEHT,
M3-3a 4ero JIpyrue mpoeKThl, onupawmnecs Ha ero API,
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takue kak npuioxenue Gems (http://getgems.org), nouy-
Yal0T HEOJHO3HAYHbIE Pe3yJ/bTaThl. BeieacTBue oTeyT-
CTBUS MOJIYJIbBHOCTH B IIPOEKTE B CJIyuyae BOSHUKHOBEHUS
OIMMOKY PYIIUTCS BCST €10 KOHCTPYKIUsL. B 0611eM u miesiom
Counterparty nmeet uepecuyp 1eHTPaTM30BaHHOE YIIPaB-
JIEHWE; CYIIeCTBYIOT Jyumnine ajxbrepHatuBbl (colored
COiNs — OKpalleHHbIe MOHETHI ) C MOJIYJIbHOI OpraHu3aIu-
eil u meneHTpaausaiueil 6e3 NCIoJIb30BaHUS JOTOJHU-
TeJbHON BAJIOTHI.

Hyperledger
[Tpoext Hyperledger (https.//www.hyperledger.org) omnpe-

nessieT cebsl Kak «He3aBUCHUMBLI OT TUIIA BaJIIOThl», B TOM
CMBICJIE UTO TIO3BOJISIET OMUTEHTY BBITTYCKATh CBOU MOHETHI,
He OCHOBaHHbBIE HA KAKOI-TO BaJIIOTE, TO €CTh HA Ha Bitcoin,
HU Ha (puaTHOI BaJioTe, HU HAa KAKOM-TO IPYTOil KPUIITOBA-
JloTe. 3BYYHT HETLJIOXO, HO B JIENCTBUTENLHOCTH 9TO HE TaK,
MOTOMY YTO B OCHOBE JIE)KUT HEN3BECTHBIN MEXaHU3M KOH-
ceHcyca. Mbl yske MO3HAKOMUINCH CO MHOTUMU HCCJIEI0BA-
HUSMU B 00CYsK1aeMOii 00/1acTH, HO ITOKa He BUAEIN HIYe-
r0, 4TO TIOKa3as0 ObI cebst TaKUM JKe YHUBEPCATbHBIM, KakK
AJITOPUTM JI0KA3aTeJIbCTBA BBIIOJHEHMS PaOOTHI.

OnuH 13 IPOCTEHIITIX CITOCOOOB PaCCesTh PEKITaAMHBIN TyMaH,
okpyskatomuuii mo6oii mpoext Blockchain 2.0, — onpepesmts,
KaKOI MeXxaHN3M KOHCeHCyca B HeM UCTIoJib3yeTcst. Eciu ol He
HCTIOJIb3YEeT AJITOPUTM JI0KA3aTeIbCTBA BBITIOJTHEHUST PAOOTHI
WM He onupaeTcd Ha Bitcoin, mocMoTpuTe, HACKOJIBKO BEJIUKA
€ro PhIHOYHAS KalUTaIN3alnst U Kak MHOTO Opeliieii B ero cu-
creMe 6e30MmacHOCTH OBLIO BBISIBJIEHO. BestKuil pas, Kor/a st iy
TaKUM ITyTEM, s HATBIKQlOCh Ha Opely B cucTeMe Ge30MacHOCTH.
B rta6. 2.1, mpeacrasaernoit Muxepom PoeM, KpaTKO H3J10-
JKEHbI Pas/InyHble YOeKIeHUsI, CYIECTBYOIINE B 9TOIH 00/IaCTH.
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HesaBucuMocTb OT BaTIOTBI — 3TO YeTKUIT HAOOP IpejicTaBe-
HUMH, HO S CIUTAIO, UTO Bitcoin MOKHO MHTETPUPOBATH B CyTIIe-
cTByolMe (GUHAHCOBBIE CUCTEMBL. MBI MITHOBAJIN Me/IOBBIH
MecdI1l ¢ Bitcoin, B TedeHre KOTOPOTO MHOTHE JlyMaJu, 4YTO 9Ta
KPUTITOBAIIOTA 3aliMeT IOMUHUPYIOIIEe TTOI0KEeHIEe B MIPOBOM
BAJTIOTHOM JIaHzmadTe, U MbI TAKIKe TTOHSLIIN, YTO [T OaHKOB-
CKOIl cucTeMbl Bcerjia HalfjieTcss MecTo, HeCMOTpsl Ha TO, UTO
OHa ycrapeJa.

A kak HacueT TbIOpUHT-TIOTHBIX YMHBIX KOHTPAKTOB? JTO
BTOpPast 9acTh (GPUHAHCOBOTO MHCTPYMEHTA, HEOOXOIMMOTO JIJIsT
CO3/IaHUS JIETEHTPATN30BAHHON TIJIATE;KHON CUCTEMBbI B JIeTIE€H-
Tpasm3oBanHOM npuiaoxkeHnn. Komanga Ethereum nocruria,
MOoKaTyi, HanbOJIBIIIEro Mporpecca B JAHHOM HalpaBJIeHUH,
HO U 1[eJIU OHU cebe CTaBuIm aMOUIno3HbIe: co3panue Thio-
PUHT-IIOJIHOM I[eNoYKK GJOKOB, JeIleHTPATN30BaHHON CeTH
XpaHeHUd TaHHbBIX, JIeTIeHTPATN30BAHHOTO TTPOTOKOJIA B3aUMO-
JIeHiCTBUIT, HOBOTO MeXaHU3Ma KOHCeHcyca U HOBOH (pacKpy-
YEeHHON ) IIeMOYKHU 6JIOKOB, HOBOTO Gpaysepa JJist BBIIOJTHEHUST
JeIeHTPAIN30BaHHbIX MPUIOKeHUI Ha ocHOBe Ethereum
M HOBOTO 43bIKA CIIeHAPUEB JIJII TPOTPAMMUPOBAHUS TaKUX
JIETIeHTPATN30BAHHBIX TPUIOKEHUI.

[laBaiite BepHeMcst Ha MTHOBeHUMe Haza . O7iHa KOMaH/Ia He MOKeT
1 He JI0JIKHA TBITAThCS PEIaTh CAMOCTOSITETBHO TTO00HbBIE 3a-
Jlauu, 10cToiiHbIe 11es10ii kommanuu. [Tpoekt Ethereum coGpai
MPUJITMYHYIO CYMMY JICHET ¥ MacCy BOCTOPTOB, HO, HECMOTPS Ha
rennii Buranuka Bytepuna, g He rymario, 9TO M yIaCTCS CO3/IaTh
BrOopoii Bitcoin. Kak ckasa riaBHbIi pazpaboOTUUK IIPOTOKOJIA
Bitcoin ToBuH AHIepCeH, WM OHK YBSI3HYT B PEIIEHUH TPOOIeM
¢ 6e30IIaCHOCTBHIO, WJIH MX TIEM0YKa OJOKOB YBEJUUUTCS B Pa3bl.

Wnes TeropuHT-TTOTHOTO A3bIKA CTIEHAPHEB MTOTIe3HA; TAKON S3bIK
MI03BOJIUT BaM PEaJI30BaTh BCe, UTO TpedyeTcst. SI3bIK crieHapu-
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eB Bitcoin 6T HAMEPEHHO OTPAHUYEH B BOSMOKHOCTSIX, YTOObI
IPe/IOTBPATUTD CO3/IaHKE HEKOPPEKTHBIX clieHapueB (110 3JI0MY
YMBICJIY WJIY TT0 HEOTIBITHOCTH ), TAKUX KaK OECKOHEYHbIE TINKJThL.
IsBUH AHZIEpceH oT™Medalt, 4To MHOTHE 1esin poekTta Ethereum
MOJKHO OBLTO ObI peasin3oBath B Bitcoin, n ocHoBHbBIE pa3paboT-
YUKU Y3Ke IPUCTYIIU/IM K Pean3aliiid HeKOTOPbIX U3 HUX.

B nanmoit KAUTE, TTOCBAIMEHHON AEIEeHTPATN30BaHHBIM TIPH-
JIOSKEHUSIM, Hac OY/IyT UHTEPECOBATh TOJIBKO CO3/IaHNE AKTHBOB
Y YMHBIE KOHTPAKTBI; CTABKH, IEPUBATUBBI U TIPOTOKOJIBI, TPe-
Oylolue OT/IebHOI BaItoThl, He OyayT obcyxaarbes. C mpak-
TUYECKON TOYKU 3PEHMUsI, CAMBIi TIPOCTOH CIIOCOO MPUBJIEYD
JIO/IEH K MCMOJIb30BAHUIO BAIIETO /IET[eHTPATIM30BAHHOTO TTPH-
JIOKEHUST — TapaHTUPOBATH COBMECTUMOCTD € BAJIIOTOM, KOTO-
poil OHM y3Ke BJIAJICIOT, 2 CAMON M3BECTHON M3 HUX SIBJISETCS
Bitcoin. [TosTomy BbI I0/I:KHBI BBIITYCTUTD OKPAIIEHHYI0 MOHE-
Ty, OCHOBaHHYI0 My Ha Bitcoin, nin Ha GOKOBOW II€MOUKe,
KOTOpas 10 CyTH gBJisieTcs: TeM ke Bitcoin ¢ HeKOTOPBIMU
JOTIOJHUTETBHBIMI OCOOEHHOCTSIMU, TAKUMU KaK BBICOKasI
CKOPOCTb COBEPIIEHHUS CIETIOK.

OeueHTpanu3oBaHHas
UOEHTUYHOCTDb

[ToHsITHE NAEHTHYIHOCTH 0OCYKIAETCS B TeUEHNE MHOTHX CTO-
JIeTHii, HO B 210Xy HTEpHeTa aTOT TepMUH PUOGPETAET CO-
BEpPIIEHHO HOBBIN CMbICT. YTO Takoe nieHTHIHOCTh? KTo mMeeT
HUIEeHTHYHOCTh? Kak BRITJISANT NAeHTHIHOCTh B VIHTepHeTe?

Baaromapst mocsie iHIM JOCTHKEHUSIM B 00J1aCTH KpUTorpadum
MHOTHE PEeTeHNsT TEPEXOIAT Ha MCTIOTh30BaHNe «MH(MPACTPYK-
TYPbI OTKPBITOTO KJTto4uay. OHa IIpeiroaraeT XpaHeHe 3aKpbl-
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TBIX KJIIOUEH Y JII0/Iell B HAJICSKHOM MeCTe U IENEHTPATU3aIInI0
unenTudukayy. ToapKo 001aaTesb Koda CMOKET TIOTBEP-
JIUTH CBOIO WJIEHTHYHOCTD. XOPOITUM TIPUMEPOM SIBJISIETCSI ITPO-
tokon BitAuth (https://github.com/bitpay/bitauth). BitAuth
WCIIOJIb3yeT TexHosioruu Bitcoin g co3panus mapbl OTKPBITO-
IO ¥ 3aKPBITOTO KJIIOYEH ¢ TIpUMeHeHneM ajroputma secp256k1,
OTKPBIBAET BOSMOKHOCTD ay TeHTH(DHUKAIII O€3 TTapOJIst MESK/LY
BeO-cIry:KOaMU U IaeT BaM UIEHTH(DUKAIIOHHBII HOMEp CHCTe-
Mol (System Identification Number, SIN) — xerr oTkpbiToro
kiova. [Iporokos BitAuth ucnospsyer noamucn st mpeaoT-
BpallleHUsI aTaK BUIa «HE3aKOHHBIN TOCpeHNK» (man-in-the-
middle, MITM) u ogHOpa3oBO€e YKUCIIO A/ IPEAOTBPAIEHUS
MOBTOPHBIX aTaK. Batil 3aKpbIThII K04 HUKOT/IA He TIepe/lacTcs
Ha CepBep, U BB MOJKETE XPAHUTD €T0 B HAZIEXKHOM U 0e30TTaCHOM
Mmecte. VienTrduKams ocymecTBIsIeTcs JIeleHTPATM30BaHHO,
MOITOMY HET HYKJIbI TIOJTb30BATHCS YCIYTaMU TPEThEN CTOPOHbI
JUTST XpaHEHUsT CBOEH MIEHTUYHOCTH, BbI CMOXKETE XPAHUTD ee
y cebsl.

Wmen MecTo TaksKe MOMBITKA KOHCOJU/IAIUN UAEHTUIHOCTH
B MHTepHETEe ¢ pa3sinyHoil crenenbio ycrexa. OfHON 13 Hau-
GoJiee U3BECTHBIX TAKUX MOIBITOK SIBJIsieTCst TpoToKoJ OpenID
(https.//openid.net). OpenID — 510 IPOTOKOJI AEIIEHTPAI30-
BAaHHOUW UJIEHTU(DUKAIINN, OCHOBAHHBI Ha CYNIECTBYIOINX
BeO-mipoTokoax, Takux kak HTTP, SSL u URI. Uaes cocrout
B TOM, YTO MIEHTUYHOCTH ysKe pasbpocana mo BecemupHoii
nayTuHe, U ¢ MOMOIIbIO mpotokosia OpenlD mosb3zoBaTemn
MOTYT IIPeo6pa3oBbIBATh CYIECTBYIOIINE UAEHTU(MUKATOPDI
URI B yueTHy0 3aIUCh JIJIsI NCIIOJIb30BaHK Ha JIFOOBIX caiiTax,
noaaepsxkuBaroiux OpenlD.

OpenlID usb6aBisieT 0T HEOOXOAUMOCTH CBA3BIBATH MAECHTHY-
HOCTb C TIOCTABIIUKOM YCJIYT, 4YTOOBI BBl MOTJIM MCIIOJIb30BaTh
€TUHCTBEHHBIN aBTOPUTETHBIN NCTOYHUK IS TIOATBEPKIAEHIS
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CBOEH MAEHTUYHOCTH B PasHbIX cayskbax. /[aHHAs MOMBITKA
KOHCOJIU/IATIUY UIEHTHIHOCTU BBITJISIIUT HANOOJIee YCIIEITHO
Ha TEKYIIUI MOMEHT: K YUCJTY TPOBai/1ePOB, TOIEPKUBAIOITIX
OpenlD, otHocsaTcs Takue komimanuu, kKak Google, Yahoo!
n Twitter. C ofiHO# CTOPOHBI, 3TO XOPOIIO: Tellepb MbI MOXKEM
MOJTBEPIK/IATH CBOIO MAEHTUYHOCTH Ha Pa3HbIX caiitax Ge3 He-
06XOIMMOCTH PETMCTPUPOBATHCS CHOBA U CHOBA. JTO XOPOIIIO
He TOJIBKO MOTOMY, YTO yI0OHee, TaK Kak OTNafaeT HeOOXOau-
MOCTh BBOJUTH MH(MOPMAIHIO 0 cebe CHOBA 1 CHOBA, HO U TO-
TOMY, Y4TO HCY€3aeT HEOOXOAUMOCTD IOBEPSITh HOBBIM CJIy/KOaM
XpaHeHue JJaHHBIX, yAocToBepsiomux anaHocts. Ho OpenlD
BCE XK€ NMeeT MOTEHIINAIBHYIO0 YSI3BUMOCTDb, TOTOMY UYTO BBI
NIOJKHBI IOBEPUTH CBOM JIAHHBIE OZIHOMY U3 IOCTABIIUKOB YCJIYT.

IranpobieMa TakKe U3BECTHA KaK TpeyroibHUK 3yko (Zooko's
triangle, puc. 2.3); 17151 ee perenust 6blia pazpaboTaHa cucTeMa
XpaHEeHUsT IPOU3BOJIHHBIX KOMOWHAIHIT BU/Ia «UMsI-3HAYECHUE»>
Namecoin (http.//www.namecoin.info).

3HaunmocTb
ONs yeroBeka

[eueHTpanusauus 3alyiLeHHOCTb

Puc. 2.3. TpeyronbHunk 3yKo
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TpeyrosbHuk 3yKo OTpakaeT rUIOTe3y, YTBEPKIAIOIIYIO, 4UTO
JI060#1 TIPOTOKOJI CIIOCOOEH IOCTUYD TOJBKO [IBYX XapaKTepu-
CTUK U3 TPeX JKeJaeMbIX (3HAYUMOCTD JIJIS YeJIOBeKa, JieleH-
Tpanusaius, 3anuiieHnocTs). [Iporokos OpenlD pemaet
pOOJIEMBI 3aIIUIIIEHHOCTH U 3HAYNMOCTH /1715 YesioBeka. Cu-
ctema Namecoin fiorosnget ero gerieHTpanusaiueil. [To cytu
Namecoin — 9T0 CTOPOHHSIS C1y>K06a AeHTHMUKAIIMN U 1IETI0Y-
Ka 0JIOKOB, KOTOPYIO MOKHO UCTIOJIb30BATh B KAYECTBE TOCPET-
HUKa MeKIy BaMU U CJIysKO0ii, 3alpalinBaolneil Bamry uaeH-
tnaHOCTb. Ilemouka 6;10k0B Namecoin Oblia OHUM U3 IIEPBIX
KJIOHOB 11erouku 010KoB Bitcoin u BbIepsKaia ucIblTaHne
BpeMeHeM OJiarojiapsi CBoeil IeHHOCTH.

B 10 BpeMsi Kak GOJIBIINHCTBO a/IbTePHATUBHBIX KPUIITOBAIIOT
MCYe3a€T CO cIieHbl, Namecoin ocTaeTcst, MOTOMY 4TO HUKAaKue
JIPyTHie MHHOBAI[UY He CMOTJIN 3aITOJTHUTH TPEYTOJIbHUK 3YKO.
[Tomp3oBaTesb MOKET 3apEerUCTPUPOBATH CBOE NMS B IIEMIOYKE
6s10k0B Namecoin, moc/iaB TPaH3aKIMIO C JKeJaeMbIM HMEeHEM
B rpoctpanctBo umen /id. Ilocie storo Namecoin nmpoBepur
ee YHUKAJTbHOCTb U COXPAHUT, €CJIN TPOBEPKa IIPOIJIeT yCIiel-
HO, WJTM OTBEPTHET B TIPOTUBHOM cJydae. JTO 03HAYaEeT, YTO
IPOCTPAHCTBO MMEH He MTO3BOJISIET BBIOPATD OHO M TO K€ UMSI
nBaskibL. [ToIb30BaTE I MOTYT PETUCTPUPOBATH CBOU COOCTBEH-
Hble (4esloBeuecKre) UMeHa, HO MOKET BOBHUKHYTh HOBas
npobiema, pobIeMa OTPaHMYEHHOCTH KPyTra YeJT0BEeYeCKUX
bpas. DparmeHTaIus HAEHTHIHOCTA UMEET B 3TOM OTHOIIEHUH
JIOTIOJTHUTEJIbHBIE IIPEUMYTIIECTBA, TOCKOJIbKY B KayK/I0H HOBOM
carysk6Ge Bbl OKa3bIBAETECH B COBEPIIIEHHO HOBOM ITPOCTPAHCTBE
MMeEH.

NuapiMu CJIOBaMU, 2TO BbIHy}K,ZIeHHbIﬁ KOMITPOMUCC: YHUBEDP-
CAJIbHBIN TIOCTABIIUK, 3aTIOJHSIONINI TPEYTOJIBHUK 3YKO, —
Ba)KHOE HOBOBBeJIEHUE, HO TIPOCTPAHCTBO UMEH OrPaHUYEHO.
Kak 6b1 TO HE OBLITO, TO K€ OTHOCUTCS M K PETUCTPAIMH J[0-
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MEHHBIX UMeH. B HacTosiIee BpeMst perucTpariiieii MMeH yrpas-
gsiet I[CANN — nenTpanmm3oBaHHass OpTaHU3AINS, BXOASATIAS
B coctaB Munucrepcrsa Toprosiu CIIA. (Ha momenT Hamnu-
CaHUs ATUX CTPOK CYIECTBOBAJIO MTPEBAPUTEJbHOE COTJIatle-
HUe€, YTO JJAHHAST OPTaHu3aIusg oQUINAIbHO CTAaHET CAMOCTO-
arebHOit B ceHTsa6pe 2016 roga.) Cucrema Namecoin Xoporio
3apeKoMeH/[0BasIa cebst B POJIH JIeIIeHTPAIN30BAHHO ajibrep-
natusbl opranusaru [CANN st tomena .bit. Caiitel B j10-
MeHe .bit HeJOCTYIHBI U3 OOBIYHBIX OPay3epoB, TAKUX Kak
Chrome u Firefox. YToObl monacts Ha HUX, [TOJIb30BATEIb
JIOJIZKEH BOCIIOJIb30BAThCsI BEG-TIPOKCH .bit NI YCTAHOBUTH
pacipenre. Bo3aMOKHO, 4TO ¢ POCTOM IONYJIsipHOCTH .bit
MOJIIEPIKKA TPOTOKOJIA Oy/IeT BCTpoeHa B Opay3epsi.

BosbIMHCTBY He HyKeH JI0OMeH B .bit; OH J06aBIISIET HOTOTHHU-
TeJIbHOE TIPESITCTBIE MEXYy BAMU U KOHEUHBIMU MTOJTb30Ba-
TEJISIMHU, TIOCKOJIBKY TPeOyeT YCTAaHOBKU [[OMOJHUTETHHOTO
IPOTPAMMHOTO OOecTieYeHrs NN UCIOJIb30BAHUS TIPOKCH-
cepBepa JIist 1ocTyma K Be6-caiity. OHaKo, ecJI BbI 3aX0THTE
COOOINTD APYTUM HEKYIO HH(DOPMAIIIO, PACTIPOCTPAHEHUIO
KOTOPOI IIPEISITCTBYET Ballle IPaBUTENbCTBO W JIPyTrasi Op-
raHu3aIys, 1oMen .bit 136aBUT BaC OT HHTEPHET-I[EH3YPbL.

Perucrpaliist HOBOro MIMEHH TIOJIb30BaTE s B TIeNoYKe OJIOKOB
Namecoin ocyi1iecTBisieTcss OTHOCUTEIBHO MPOCTO. Bl TpocTo
oOMeHMBaeTe HeCKOJIbKO MOHeT Bitcoin Ha Namecoin, 3arpy-
JKaeTe Kolesiek u perucrpupyere nMs. Ho kak BbinosiaseTcst
BXOJI ¢ IpUMeHeHneM 1iernoukn 6;10k0B Namecoin? Kaxk ocy-
IeCTBIIsIeTCs ayTeHTHdUKaIms u apropusais ? Hemasro Gbiia
cosmana ciry:k6a NamelD (https.//nameid.org). Ona o6benu-
HAeT JIydliiee U3 IByX MUPOB; TOJTb30BATEb MOKET UCIIOJTh30-
BaTh CBOM naeHTHduKaTop Namecoin /id 11l BXO/Ia Ha ThICSYM
BeO-caitToB, mopaepxuBaonmx OpenlD. DTo criocobcTByeT
BBIXO/Ty Namecoin Ha NTUPOKUI PHIHOK.
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Tak B ueM ke pobJIeMa JAeIeHTPATM30BAHHON UIEHTUIHOCTH ?
B tom, Buem u 1714 1e1ieHTPaTM30BaHHBIX IAHHBIX 1 TIEHHOCTEN
c IPFS u Bitcoin cooTBeTCTBEHHO: MOJIb30BATENb BBIHYK/IEH
XPaHUTh CBOM 3aKPBITHIH KJITOY. ITO HOPMAJBHO IS XaKePOB,
000:KaI0IINX JETEHTPATU30BAHHOCTD U CKPBITHOCTD., OHU sIB-
JSA0TCs HarboJiee Ue0J0OTU3UPOBAHHON YacThio OOIIECTBa,
KOTJIa JIeJIO JJOXOAUT JI0 BBIOOPA MPaBUIbHBIX HMHCTPYMEHTOB
11t paborsl B VIHTEpHETE. XaKepbl TOPASTCS CBOUM CTPEMJIe-
HUEM K MCIOJIb30BAHUIO A(PHEKTUBHBIX U COBEPIIEHHBIX UH-
crpymenToB. OHu mudpyioT cBoIO epenucky ¢ momotsio GPG
1 UCTIONB3YIOT KJAWeHT Tor /11 3a1uThl CBOEH MCTOPUY Tiepe-
MEIIEHHI B CETH OT JIFOOOTIBITHBIX [TPOBANIEPOB M IIPABUTEIIb-
CTBEHHBIX CTPYKTYDP.

Xaxepsl He BUAAT MPOOJIEMbI B XPaHEHUU [IOMOTHUTETbHBIX
3aKPBITHIX KJIIOYEii pajiu felleHTpaausaiun. A Kak ObITh ¢ 00bIY-
HbIMU JiiobMu? M rpaBia Bce aTo unTepecHo? S He aymaio,
YTO CKPBITHOCTB U IETIEHTPAJTU3AITNS 11T HUX TaK BakKHbL. Econ
YUeCTh TIPH 3TOM CPEeHNI YPOBEHb KOMITBIOTEPHOI TPaMoOT-
HOCTH U GE30MaCHOCTH, TO, MHE KaXKeTCsl, MOKHO CMeJIO yT-
BEPIK/IATh, YTO OOJBIIUHCTBO HE CIIOCOOHO MJIM HE TOTOBO
obecriednThb He30IIacHOE XpaHEeHUe 3aKPhITHIX KJIo4eil. PhrHou-
HBII CITPOC HA EHTPATM30BAHHOE XPAHEHME OOBSICHSIET YCIIEX
Coinbase (https.//coinbase.com), KpyITHENIIETO TIPIIOKEHUST
Bitcoin. Coinbase — moJitast IpoTHBOIOIOKHOCTD JelleHTpa-
smsaruu: 91o G6aHk a7 Bitcoin. Coinbase mpemmaraer ycayry
110 XPaHEHNIO 3aKPBITHIX KIIOYeHl.

Béabinasg yactsh coobmiectBa Bitcoin mpoTuB 1eHTpaIn3aun
B JTIOOOM ee BHjie; HEKOTOpbIe N30erafT Jake HaMeKa Ha 11eH-
Tpanmsaiuio, HaripuMep B hopme Tpekepos B BitTorrent. [1a-
HBIIi BOITPOC 3aKJTI0YAETCSI B CJIEYIONIEM: KaK aJIeKO BbI TOTO-
BbI 3alTH, YTOOBI JEIEHTPAIN30BaTh CBOE MPOTPAMMHOE
obecrieuenne? [OTOBBI JIH BBI IEIIEHTPATI30BATh CBOE IOMEHHOE
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UM ¥ TPUHYAUTH CBOUX T10JTh30BaTeei XpaHUTh TPU OT/IEJb-
HBIX KOMILJIeKTa KJio4yeii? OTBeThI Ha 3TU BOITPOCH BO MHOTOM
3aBUCST OT 1[€JIEBON ayIUTOPUH U OT IPEUMYIIECTB, IPHOG-
peraeMbIX OT JlelleHTpaiu3anun. Eciau peub uger o ueM-To
BPOJI€ IelleHTPaIn30BaHHOr0 Dropbox, KOHKYPEHT COBpeMeH-
Horo Dropbox BItosiHe MOJKeT OTBETHTb «/1a». Ecim mosiButcst
TAaKOH KOHKYPEHT, 00elaloluil JeleHTPaIu3aiiio JaHHbIX
C TEMU JKe TIPEUMYIIeCTBaMU UX Ge301acHOCTH, st 6oJiee yeM
yBepeH, YTO Hali/IeTCs I0OCTaTOUHO JII0fIeH, KOTOPBIe periaT, 4To
Takast CUCTEMa SIBJISIETCS OTJIMYHBIM MECTOM JIJIsI XPaHEeHUs
3aKPBITHIX KJIIOUEH, U TIO/IZIEPsKaT ee.

HesaBucumo ot skesraHust Jro/eil paHO WUJIH TTO3/THO TIOSBUTCS
caiyxba Buzma Storage-as-a-Service (XpaHeHue Kak ycjyra).
Xouy PU3HATHCSI, YTO, [axkKe OY/yuH JaBHUM TOJIb30BATEIEM
Bitcoin, 17151 XxpaHeHUsT CBOUX MOHET $I MOJIB3YIOCh CIYKOOM
Coinbase. 51 mpocTo He X0Uy BOJTHOBATHCS, YTO KTO-TO YKPAIET
ux u3 Moero Kommbiorepa! S roros goBeputh Coinbase muoro
GoJIbIIle, TIOTOMY YTO 9Ta CIy:KOa XpaHUT OOJIbIITIE OOHEMBI
AKTUBOB JIPYTUX TI0Jb30BaTENeH, 5 INIHO JJOBEPSIO ee TeHe-
pasbHOMY impeKTopy (110 KpaiiHeil Mepe 6oJibiite, yeM Mapky
Kapnesnecy!, pykoBoautenio Mt Gox), u ona obecrieqnBaeTcst
AByMst aBTopuTeTHbIMEU HBecTopamu (Andreessen Horowitz
n Union Square Ventures).

51 He cumraro, YTO MbI 0053aTEJHHO JIOJLKHBI CO3/IaTh CUCTEMY,
He Hy K/IAl0NIYI0Cs B IOBEPUH. B 3TOM OTHOIIIEHUY MHE HPABUT-
cs mpuMep ¢ toeszioM. [Ipencrasbre moes, caemayromnuii 3 Can-
ODpanrtrcko B Jloc-AnzKesnec n B KaKOW-TO MOMEHT TT0T1a/1a10-
it B aBapuio. Eciin 11oes 1 HaXonuTest o1 IIEHTPATN30BaHHBIM
yIIPaBJIeHNeM MAIllUHUCTA, BCEM MOHSATHO, HA KOM JIEKUT OT-

U Apecrosan B 2015 oy B AnoHuu 1Mo 06BUHEHMIO B KPaske KPUIITOBATIOTHL. —
Ipumeu. nep.
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BETCTBEHHOCTH (HA MarmHucTe). Ecin ynpasieHue moesmaom
MOJIHOCTBIO JIeLleHTPAIM30BaHO U PACIIPE/IeIEHO MeXK /1y acca-
JKUPAMI, HUKTO He MOKET OBbITh ITPUBJIEYEH K OTBETCTBEHHOCTH
MEPCOHAIBHO, U OY/IET OY€HD TPY/IHO HANTH BUHOBHUKA.

JleTeHTpau3aIusT He SIBJISIETCST CAMOIIEJTBIO; OHA IOJIKHA UMETh
peanbHOE MpuMeHenue. J[ereHTpaan3oBaHHbIe TIPUIOKEHS
MOTYT OTJIMYATHCS 110 YPOBHIO ICTIEHTPATIU3AINY B 3aBHCHMO-
cTH OT obJsacTy puMeHeHwst. Ecin TOBOPUTDH O JIETeHTpasi-
30BaHHOM TIPUJIOKEHIHU, UCIIOIb30BABIIEMCS TIPOTECTYIOMUMU
B Kurae, Takoe nmpuiosxkerine, 6e3ycJa0BHO, I0JKHO OBITDH Jie-
[EHTPAIM30BaHHbBIM CBepPXY J0HK3Y. Ecin Bateii npeaMeTHoit
06JIACTHIO ABJAIOTCS CONUANBHBIE CETH, UCIOTb30BAHUE JI0-
MeHa .bit Oyzert, moxKamyii, He CAaMbIM JIYUIITAM PEITEeHUEM.

Wrax, ecsin Bl UCHOJIb3YeETE JACIIEHTPAIN30BAaHHOE TTPUIIOKE-
Hue, xpansiiee ganubie B [IPFS u BoITyckatoniee BHyTpeHHIO0
BaJIIOTY — OKpallleHHble MOHETHI B Ilernouke Bitcoin, — BbI,
BO3MO’KHO, TaKKe 3aXOTUTe UCoab30BaTh NamelD nms xpa-
HEHUs CBOE UAEHTUIHOCTH. B aTOM ciydae y Bac Oyer Tpu
KOMILJIEKTA KJII0Ueid, XPAHATIUXCS B HEKOTOPOM JIOKAJIbHOM UJTH
CTOPOHHEM XPAHUJIUIILE, JIJIsT TOCTYTIA K MPUJIOKEHIIO 1 pabo-
TBI C HUM.

deueHTpann3oBaHHble BbIYUC/IEHUSA

Wrak, Mbl 0OCYAWIN JEelleHTPAIN30BAHHbIE UIEHTUYHOCTD,
JlaHHbIE U I[[EHHOCTU, 4 YTO MOYKHO CKa3aTb O BbIYUCJICHUIX?
Mo:KHO T XpaHUTh JIETIEHTPATN30BAHHOE ITPUJIOKEHUE HETIO-
cpeactBenno B IPFS u 3amyckats ero ortyna? U ma, u Her.
IPFS — 210 Bcero sumib daiisioBas cucreMa, U, Kak Jodast
baitmoBas crucrema, OHA C YCTIEXOM MOSKET UCTIOTTB30BATHCS IS
XPaHEHM CTAaTUYECKUX BeO-CaliToOB 1 0OCIyKUBAHKS 3alIPOCOB
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ot BebO-Opaysepa. Ho eciii TOBOPHUTD O CepBEPHBIX MPUIIOKE-
HUSIX — [UHAMUYECKUX TPUTIOKEHUSIX, TPEOYIONIX HATUIUST
KOMAH/THO 060JIOYKH U BBIYUCIUTETTHBHOTO OKPYKEHSI, TAKUX
kak Node.js u Ruby on Rails, — mis Takux npuioxeHnuii mc-
nosb30BaTh | PFS He osryuntes. A ecsii jaHHbIE TPUIIOKEHUS
xpansTcst B IPFS, rie Torna XxpanuTb ero uCXoAHbI KO ?

Ecth 1Ba oTBeTa Ha 9TOT BoTIpoc. [1epBhIit OTBET TaKOM: JaHHbBIE
xpaanTh B IPFS, a ncxouerit ko — B TpaUIIMOHHON BUPTY-
anbHOil Mamuae (BM) st Be6-IpuiIoKeHUi, Takoil Kak
Heroku. BM amyinpyer KOHKPETHYI0 KOMIIBIOTEPHYO CHCTE-
my. B c¢Boeit pabore BM omnupaercs Ha 0COGEHHOCTH U apXu-
TEKTYPY TUMIOTETUYECKOTO MJIU CYNIECTBYIONIETO B JEHCTBU-
TeJIbHOCTU KoMTbioTepa. Peasmuzannu BM moryT BRTOUaTh
CcrIelnMaIu3MPOBAHHOE TIPOrPAMMHOE ¥,/HMJIH allliapaTHoe 0bec-
neuenne. Heroku — momyssipuast ciyxba «miaatdopma Kak
yeayra» (Platform-as-a-Service, PaaS), npegocrabisionas
Bo3MokHOCTH BM. OHa crioco6Ha BBITOJHSATD ANHAMITYECKITI
cepBepHbIil Kozt Ha Go 1 Node.js, a Takske XpaHNUTH BaIlli JaHHBIE
C TIPUBJICYEHUEM BHYTPEHHEH CJIysKObI XOCTHHTA, UCTIOIb3YIO-
1eii 6asy JaHHbIX, Takyio Kak MongoDB.

Ecom ucxonueiii kog xpanuth B Heroku, a gannsie B IPFS,
MOJIB30BATEITH TIOBEPST, YTO JJAHHBIE TPUHAIIESKAT TOJBKO 1M,
U BbI HE CMOJKETe MPOJaTh JaHHble KoMy Obl TO HU GbL10. Ho
MOJIb30BATEJIN €[BA JIV TTOBEPSIT, YTO OTKPHITHIN BAMU MCXOIHBIN
KOJI IECTBUTEJIHHO SBJISIETCS TEM KOJIOM, UTO BBITIOJTHSIETCS
Ha cepBepe. [loMIMO OTCYTCTBUS TOBEPUST ATO TAKKe O3HAYAET,
4TO MMeeTcs TieHTpasibHast Touka oTkasa (Heroku). Bropoii
MyTh — XPAHUTh JlaHHble TToJib3oBatesieli B IPFS u pazBepnyTh
HUCXOJHBIN KO B JelieHTpasu3oBanHoll BM, ocHoBaHHOU Ha
ucnoab3oBannu IPFS. 9to BosamoskHo? /la, UMEHHO JJIsT TAKO-
ro BapuanTa coszan npoekt Astralboot (https.//github.com/
ipfs/astralboot). 1o cyTi 3TO cepBep ¢ MOAAEPKKON s13b1Ka GO,
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KOTOPBIN Xpanut cBou (haitsibl HenocpesictBenHo B IPFS u mo-
3BOJISIET MOJIYYHTh OKpyskeHue Debian, ochoBannoe ua IPFS.
Ecuiu pasBepHyTh IMHAMUYECKOE ITPHIOKEHIE ToBepX Astral-
boot, ono 6yzer pasmeriero B IPFS, u Bam ocTaneTcst TOJBKO
HAaCTPOUTDH CBOE KOHKPETHOE OKPY’KEHNE TTOBEPX OKPYKEHUS
Astralboot B Linux.

CyI1ecTBYIOT 1 IpyTHe BOBMOKHOCTH, HAPUMED BUPTYaJIbHAsT
mamuta Ethereum (Ethereum Virtual Machine, EVM). Ile-
nouka 6;0koB Ethereum umeer MHOTO OT/IMYMIT OT HEIIOUKK
6s10k0B Bitcoin: apyras opranusaius 6,10k0B, ThIOpUHI-TI0JI-
Hble YMHbIe KOHTPAKThI, ¥ JIEHCTBYET OHA KaK JIeIeHTPATTN30-
BaHHbBII KOHEYHBI aBToMar (state machine). S mpuBbIK cun-
taTh Ethereum BupTyasbHON MAIMUHOM, OJHAKO HE MOJTHOM
1 YK TOYHO He TOM, YTO Hy’KHA OOJIBIIMHCTBY Pa3pabOTYMKOB.
W3Bieuenne faHHBIX U3 CTOPOHHUX UCTOYHUKOB — MTPaKTHYe-
cKM HenszOekHast HeoOXOAUMOCTh Ha COBPEMEHHOM DPbIHKE
IIPOTPaMMHOTO 0O€eCIIeYeHNsT; CYIECTBYET Macca CIysK0, KOH-
KypupyIoIux B chepe cbopa JaHHBIX U TIPETAraioninX CBOM
API nst moctyna k apyrum ciy:xkb6am. Bmecto Toro 4To6b!
CHOBA M CHOBA M300PETATh BEIOCUTIE]] ¥ CO3/IABATh JIJIsT BAIIIETO
MPUJIOKEHNST UICTOYHUKY JIAHHBIX, ITOJIb3YIOIINECS JJOBEPUEM,
IpeANoYTUTEIbHEE UCII0/Ib30BaTh croporHue API. TIpo6iema
BUPTYasIbHOU Maruubl EVM B ToM, 4TO OHA He TTO3BOJISET U3-
BJICKATh JJAHHBIE N3-3a TPE/IEJIOB IIEMOYKH OJIOKOB, €CJIH TaKast
BO3MOKHOCTb He MPEAYCMOTPEHA YMHBIMUA KOHTPAKTaMU Ha
cepBepe.

Omna npekpacto moaxoauT At HoBbix API, neiticTBytonmx kax
«OpaKyJibl» (ToBepeHHbIe (helepaTUBHBIE UCTOYHUKH JIAHHBIX ),
HO He FOAUTCA LIS yoKe cymecTByomux cay:x6. Hu Ethereum,
Hi Bitcoin He cIIOCOOHBI 3alPaIIUBATh TAHHBIE 32 MTPEIETaMU
camux cebst. ITO OrpaHUYEHE PEATTU30BAHO HAMEPEHHO, C T1e-
Jpt0 Ge3otmacHocT. Ecoin 6b1 nMestach BO3MOKHOCTD BBI3bIBATh
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pHenHre API u3 1enoyku 6J10KOB, 3JI0YMBIILIEHHUK MOT Obl
060rHaTh IEMOUYKY OJIOKOB, OTIIPABJISIS Pa3INYHbIE 3aIIPOCH,
1 B KOHEYHOM CUeTe PasiyTh ceTh. TakuM 06pa3oM, UCIOJIb30-
BaHUe [ETI0YKH OJIOKOB B KadecTBe BM — He Jryuiiiee petieHue.

Eme oaun npoekt, Go-circuit (http://gocircuit.github.io/
circuit), co3/1aeT MaJieHbKUe CEPBEPHbIE TIPOTIECCHI HA MAlTHAX
B kacrepe. OHU 00pa3yioT HaeKHYIO 1 3((HEKTUBHYIO CETb,
KOTOpas M03BOJISIET pacIIpe/ieJIEeHHbIM TIPOIleccaM B3anuMo/1eii-
CTBOBATh ¥ CHHXPOHU3HPOBATHC C JII000 OAMHOYHON MalIu-
Hoii. Go-circuit — pacupezesieHHast Cpe/ia BbIITOJHEHMS, CII0-
cobHast uHTerpupoBaThest ¢ Docker u npeHasHaueHHas J1ist
nporpamMm Ha sidbike Go. ITO OTJIUYHOE PelleHne, eCIM Balll
mpoekT Hancan Ha Go, nHaYe OHO BaM He TIOJIOH/IET.

B xone paccyxaenuit o eleHTpaau30BaHHbBIX BBIYMCIEHUSIX
BO3HMKAET BOIIPOC: YTO MOKET CJIYKUTD IIJIOMAIKON JIJIST TAKUX
Bbruncaennii? IIpeacraBbre 6OKOBYIO LEMOYKY, B KOTOPOI
AJITOPUTM JIOKa3aTeIbCTBA BhITIOJNHEHUs paboTsl (proof-of-
work) dakTryecky BBIIOIHAET HEKOTOPYIO TI0JIE3HYI0 paboTy
JUIST CETU — HEKOTOPBIE KPUIITOBAMIOTHI, Takue kak Gridcoin
(https.//gridcoin.us) n Primecoin (https.//primecoin.io), yxe
UIyT 2TUM 1yTeM. Ho oHM He HecyT HUKaKOH T0JIb3bI (CI10Co-
GOM, TIOTAIOIIUMCST TTPOBEPKE) JIJIsT HOBBIX BBIYUCIIEHMIA, He-
00XOMMBIX ITOJIb30BATEISIM; OHI OCHOBBIBAIOTCSI Ha BHIUHCJIE-
HUSX, HeOOXOAMMBIX cO3/aTeaM MoHeT. UTo eiicTBUTeIbHO
HEeOOXOINMO, TaK 9TO TIMPUHTOBbIE JIETIEHTPATN30BAHHbIE BbI-
YUCJIEHUS C TIPOCTBIM 1 JIOCTYTTHBIM UHTEPGENCOM, C TTOMOTIBIO
KOTOPOTO Pa3pabOTYMKH JICIEeHTPATM30BAHHBIX TPUIOKEHUIT
MOTJIH OBl Pa3BEPTHIBATH CBOM KO,

Heob6xonumast Ham ceTh MOTJIa Obl UMETh COOCTBEHHYIO MOHE-
Ty, a pa3pabOTYNKH JCIEHTPATM30BaHHBIX TPUIOKEHNI TITa-
T OBl €10 MaiitHepaM (Miners), ABMKYIIEN CrJle BBIYUCIEHUI,

73



naBa 2. IkocuCTeMa NpeycneBaoLLmX AeLeHTPanM30BaHHbIX NPUITOXEHUN

3a BBINIOJIHEHNE X Koja. Yem GoJIbliie 1oJIb30oBaTe ieil B Takoi
CeTH, TeM BBIIIE [IEHHOCTh CETU U, COOTBETCTBEHHO, [IEHHOCTD
MOHET. ITO 06JIaCTh UCCIEAOBAHUI JIJIsI KPUIITOJIOTOB, 1 5T Ha-
JIEI0Ch, UTO yKe B OJMsKaiiliiee BpeMsl TaKue MPOEKThI, KaK
Astralboot, KOTOpPBIIl aKTUBHO pa3BUBAETCS, MMO3BOJISAT HAM
YBUJIETH JEHCTBYION[HE TTPOTOTUIIBI.

Jlaxxe ecam Astralboot okaskeTcd caIMIIKOM CIIOKHBIM B Ha-
crpoiike, y Bac ectb Heroku; eciim Heroku He mogoiizer u Bai
KOJ[ OTKPBIT, JTII000#1 JKeJIAfoIINii CMOKET IIPOCTO BBITPY3UTH €TI0
Ha HOBBIIT cepBep, TOCTOSTHHO IOCTYITHBIN, C YaCTHBIMHU U 00I11e-
JOCTYITHBIMY JTAHHBIMU, TTOAJAIONINMUCS TIPOBEPKE 1 HAXOIs-
ummucs B IPFS. C nosgsiaenneM BbIYUCIUTEIbHOM ILIOMAIKN
BBI TIOJIY9UTE BO3MOKHOCTD 3aITyCKATh JUHAMUYECKUE TTPH-
JIOJKEHWSI TIPSIMO U3 Opaysepa, TPOCTO HabpaB JOMEHHBIIT ajpec
B a/IPECHOI CTPOKE.

deueHTpanun3oBaHHbIE CETHU

J10 cHX 1Top MbI TOBOPHJIN O Y€THIPEX OCHOBHBIX HAIIPABJIEHUSIX
JeleHTPANN3allui B JeleHTPAJTN30BAHHBIX TPUI0KEHUSIX:
UIEHTUYHOCTH, IIEHHOCTAX, JJAHHBIX U BBIUNCICHUAX. MbI TO-
BOPUJIM O PETUCTPAIMK JOMEHOB, a TAK;KE O TOM, UTO 9TO Tpe-
OyeTcst 1aIleKo He BO Beex ciydasx. /laBaiite Ternepb 06Cy M
JIEIIeHTPAIN30BaHHbIE CETH, YTOOBI TOKE 100aBUTh UX B yKa-
3aHHBIN CIIMCOK.

BompimmucTBO Mosb30Baresielt mogkaovYaoTes Kk IHTEpHeTY,
MOJIB3YSICh YCJAYyraMu MPOBAKEPOB, KOTOPhIE UTPAIOT POJIb
NLTI03a MEXKy ToJib3oBaTenssMu u MaTtepuerom (puc. 2.4).
WurepueT-mipoBaliiepbl B pa3HbIX CTPaHaX MOMOTAIOT JITOISIM
OBITH Ha CBSI3U ¥ BBICTYTIAIOT B POJIH IEHTPATN30BAaHHOTO Xaba;
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KpPOMe TOTr0, OHU peliaroT mpodiieMy HOocIeHel MIIN, O -
KJII04asi KOHEYHBIX 110JIb30BaTeIell K BHICOKOCKOPOCTHBIM Ma-
ructpaisiMm VIHTepHeTa ¢ BBICOKOM IIPOITYCKHOM CIIOCOOHOCTHIO.
TepMUH «ITOCTEHSIS MUJIST> B TEJIEKOMMYHUKAITMOHHOHN UHJTY -
cTpun 0603HAYAET MOCIeHIIT (DparMeHT TeJIeKOMMYHUKAI[H-
OHHOU ceTH, 00eCIIeYnBAIOIINH TOAKII0YeHEe KOHCYHOTO KJIY-
erra. OOBIYHO HTO ceTeBOIl KabeJib, IPOBEIEHHBIN B KBAPTUPY
1 opuC KINEHTA.

Wnrepuer-nposaiigepsl, Takue kak AT&T u Comcast, npu-
HOCSAT OOJIBIIYIO TI0JIb3Y, aBast JOCTYI K IHTepHeTy TaM, rie
B HACTOIIIeE BPEMS OTCYTCTBYIOT MHBIE ajibTepHATUBBL. Ho 911
IEHTPAJM30BAHHbBIE TILJTIO3bI TAKIKE SBJISIOTCS IIEHTPATbHBIMU
TouKaM® oTKa3a. [I[paBuTesbcTBa MOTYT 3aKPBITh UX 110 CBOECH
HPUXOTH WK MOTPeOOBaTh OT MPOBANAEPOB 3aKPbITh AOCTYII
K HekoTopbiM IP-agpecam. B oTBet, uT0ObBI COOMIOCTH 3aKOHO-
JIaTeJIbCTBO CTPAHbL, Te OYAYT BHIHYKAEHBI CO3/IaTh YEPHbIii
crcok [P-azpecoB, KOTOpBIE MOKHBI OBITh HEOCTYITHBI TT0JTb-
3oBaTessiM. M Takue ciydan ObLIN: BO BpeMsi COObITUI «apab-
CKOM BeCHBI» nyu B [OHKOHTE, KOT/Ia TTOJTb30BATENN BCEPHE3
oTIacaJnch 3aKPBITHUS POBaiIepoB TpaBUTebcTBOM. HekoTo-
phIe TIPABUTENBCTBA JIEWCTBUTENBHO OCYIIECTBIISIIIN IIEH3YPY,
perJlaMeHTUPYSI I TEbHOCTD 9TUX ITITI030B C €TI0 TI0/IaBJie-
HUS BOCCTAHUS.

Bce ycTpoeno nMeHHO Tak, IOTOMY 4TO HET aJbTepPHATUB, HO
OHW HAUYMHAIOT MOSBAATBCA. CBEXUM MPUMEPOM SBJISETCS
Firechat (https.//opengarden.com) — npunoxenue ms iOS,
coznanroe komnanueir Open Garden. Firechat nossoaser
BJIaJIe/IbIIaM Tesie(hOHOB 0OTIATHCS IPYT C APYTOM HATIPSIMYIO,
HCIIOJIb3YsT HOBYIO BO3MOKHOCTH BiOS 7 ¢ HasBanmem Multipeer
Connectivity (MHOTOCTOpPOHHME coeuHennst ). [[Jist ee paboThi
He Tpebyercst uHTepHeT-TpoBaiizep. Firechat siBistercst mpu-
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MepOM TIPUJIOKEHUST, UCTIOJIB3YIOIIEro Met-ceTh!. Mer-cetn —
9TO JIETIeHTPATN30BaHHAS BEPCUS CTaHAAPTHOTO, IIEHTPATIN30-
BanHoro Mureprera. /[yst paboThl B MEIII-CETH 1T0JIb30BATEJIIO
He TPeOYeTCsl COEIMHSTLCS € IEHTPATBHBIM IILTI030M, YTOOBI
MOJIYYUTH JIOCTYT K CAUTY; OH TOJIKITI0YAaeTCsT HEIOCPE/ICTBEH-
HO K OJImKaiiieMy MapIipyTus3aTtopy, pojib KOTOPOTO MOJKET
UrpaTh OJIMZKANIINNT KOMITBIOTED.

CymiecTByeT yke GOJIbIIOE KOJIUYECTBO MeuL-cemell; caMmast
KpyIHast HaxoauTest B Mcnanum, ona HacunThiBaet Oostee 50 Thi-
CA4 TI0JIB30BATEJIeH, JKeJMAoNNX NMeTh A0cTyn K VHTepHery,
KOTOPBIN HE MOKET TIPEIOCTABUTH HU OJIMH HHTEPHET-TTPOBAT-
Jiep. DTa Mell-ceTh JIEUCTBYeT U MoHbIHe. Bo BpeMs yparana
B Hplo-lopke Mel-ceTh HCIOIb30BAIACE /IS TTePe/Iau 1eH-
HOI MH(pOPMAIUHU cllacaTe M, Korjga oOblYHas CBA3b ObLIa
neperpyskena. B Can-@paHIMCKO CYIECTBYET Macca sTueek,
00pasyoIX «TeMHBIE» CETH, OCTYITHBIE TOJIBKO YJIeHAM 3a-
KPBITBIX TailHBIX cooOIiecTB. Meli-ceTu, Kak IIpaBujo, He
UMEIOT 0CTYIa K 00bI9HOMY VIHTEpHETY CO BCEMU €r0 JaHHbI-
mu. 1 6e3 HACTPONKYM TYHHEJTNPOBAHUST HEBO3MOKEH BBIXOJL
B 0OBIYHYIO Melll-ceThb. TyHHeInpoBaHe MOKHO Peaain30oBarh,
TOJIbKO OPraHU30BaB TYHHEIb B MeIlI-ceTh 1 0OpaTHO. B Ha-
cTodIiee BpeMsI TaKoe JIBYyCTOPOHHEe TYHHEJINPOBaHUE He
MOJIIEP’KUBAETCS HU OJHUM M3 BEAYIIUX TTPOU3BONTETEN
060py10BaHNsI, HO €CTh BO3MOKHOCTD TI0JIb30BaThCS THOPH/I-
HBIMU PElIeHUsIMU, KaK, Harpumep, B mpoektax Open Garden
u CJDNS (https.//github.com/cjdelisle/cjdns). 910 HeMHOTO
CJI0JKHEE, YeM BCE OCTATBHOE, TOTOMY UTO TIOMUMO U3MEeHEeHH I
B MPOrpaMMHOM obecTiedeHrr TPeOYIOTCs] N3MEHEHMSI B arliia-
paTHOI yacTi. MapIipyTusatopbl A0KHBI IMETh BO3MOKHOCTD

! Cerb ¢ stuencroii tonosnorueii (https.//ru.wikipedia.org/wiki/STueucmas_mono-
noeust). — Ilpumeu. nep.
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JIoCTyIa K 06EM CeTsIM JIJIsI TlepeMelleH st JaHHbIX u3 MHTep-
HETA B MEII-CETh.

310pOBO, KOTIJIa €CTh JEeHTPAIN30BaHHAS CETh, HO MOI00HbIE
ceTr HeoOXO VMBI JIUIITh B OT/AETbHBIX CTPaHAX, T7e OCYIIeCTBJIs-
ercs 1eHsypa Beb-caiiTos B MnrepreTe mim BoobIe 6J10Kupyer-
cs joctyn k Beemuproii maytuse. S gymato, 4to, ey mogo6HbIe
CUTYaIlM{ HAYHYT MPOMCXOAUTH B IMUPOKUX MaciiTadax, aei-
CTBUTEJIbHAS TOTPEOHOCTD B MEIII-CETAX IIPUBEAET K MX OYPHOMY
pasButHio. VIcIonb3yst 1enodku 610KOB, MOKHO 3aCTABUTH BbI-
YCJIUTEbHBIE YCTPOICTBA AeCTBOBATH TOAOOHO MITI03aM
Y OILJIAUMBATh MaPUIPYTU3AIMIO JAHHBIX KPUTITOBAIOTOM.

[To06HO TOMY KaK KPUIITOBAIIOTOM MOKHO PaCIIaYMBaThCSI 3a
BBIYHCJICHUS U XPaHEHUE JTAaHHBIX, €10 MOKHO OIJIAYMBATh MC-
MOJTH30BAHHYTO TIOJIOCY MTPOITycKanus. KpurroBamoTa mo3Bois-
€T 3aHATDb HUILH, ITPEKAE IIPUHA/IJIEKAaBIINE IIEHTPAJTN30BaHHbIM
BJIACTHBIM CTPYKTYPaM. JTO MOTYT ObITh PHIHKU BBIYUCJIEHHIA,
XpaHeHUsT JaHHbBIX, Mepeaadn nHhOPMAIH U JTIOOBIX IPYTHX
neUINTHBIX PECYPCOB, KAK «HACTOSITIIUX >, TAK U <UCKYCCTBEH-
HBIX», KOTOPbIE TOJBKO MOTYT OBITh BBIZLyMaHbI JioibMu. Ham
IPEICTOUT YBHU/IETh, KaK 9KOHOMHUKA Bce GOJIBIIE 1 GOJIBIIE CMe-
n@aeTcs: B MHMOPMAIIMOHHY0 06J1aCTh,  PHIHOK JaHHBIX OYy/IeT
3aHUMATh Bee OoJree TOMUHUPYIOTIEE TTOJIOKEHHE 110 MEPE TOTO,
KaK aBTOMATH3AIHsI OY/IET BBITECHSITH TPY/] YeJIOBEKA.

deueHTpann3oBaHHbIe€ PbIHKU

Ana AeleHTpPa/imn30BaHHbIX aKTUBOB

Bwmecre ¢ pplHKaMy HOABIAIOTCA (PMHAHCOBBIE HHCTPYMEHTBI,
Takue Kak JepUBaTUBbI, aKTUBbI, BATIOTHI 1 (hpiouepchl. VI TyT
BO3HUKaeT mpobsema: rae 0OMEeHUBAThCs OTUMK aKTUBAMU ?

78



[eueHTpann3oBaHHbIE PbIHKW ANS AeLeHTPasIM30BaHHbIX akTMBOB

TpasgnITMOHHO 1711 ATOM TIeJIN UCTIOJB3YI0TCS TIEHTPAIU30BaH-
Hble POHIOBBIE OUPIKHU, HO KaK Takue OUpsku OyayT paboraTh
B JICIIEHTPAJIN30BaHHON NH(pOpMaIIMOHHOH 3koHOMuUKe? Top-
TOBbIE aKTHBBI ysKe OB HEKOT/Ia ICIIEHTPATN30BaHHBIMT, EII[e
710 TIOSIBJIEHWST Pa3BETBIEHHOU MHPPACTPYKTYPhI, HATTPUMED
B OapTepHBIX 9KOHOMHUKaX. Tenepb Mbl MOKEM OObEIMHUTD
cBOOOHBIIT 0OMeH nHMOpMalueil yuepes VIHTEpHET ¢ JeleH-
TPATM30BAHHBIMU MOJICJIIMU ITPOBEPKU BJIAJICHUS U JIPYTUMM.
B nannom cirydyae ToBapbl MOXKHO PACCMAaTPUBATh KAaK AKTUBHI,
He HaXO/ISIIHeCs MO/ MEHTPATN30BAaHHBIM Ha/I30poM. [IpaBu-
TEJIbCTBA SIBJISIIOTCS JIOBEPEHHBIMU TTOCPETHUKAMU, TAPAHTH-
PYIOHIMMU 3aKOHHOCTb TPAHCTPAHUYHOTO 0OOMEHA U CTabuJIb-
HOCTb BaJTIOTHL. J[0Bepre B KOMMEPITUHU 3aBUCUT OT 00€CTICYEHIST
AKTUBOB, U NPABUTENHCTBA — CAMBIN HAJEKHBIH UCTOYHUK
B 9TOM CMBbICJIE.

AXTUBBI, CO3/1aBaeMbIe ITPABUTEIBLCTBOM (TaKHe KaK BaJioTa),
BCer/la HAaXOIMJIMCh TTOJT €70 KECTKUM KOHTPOJIEM. A 4TO MOJTy-
YUTCS, €CTU B 00IIYIO Kydy H00aBUTh HETOCYAaPCTBEHHBIX
urpokoB? B HacTostiiee BpeMsi B ceTu Bitcoin mpoBoautcs
MHO’KECTBO HOPMATUBHBIX UCCIIE/IOBAHUIT HA TIPEJIMET TOTO, KAk
npaButeibcTBO CIITA 1 ipaBUTEILCTBA APYTUX CTPAH OTKHBI
peryJmpoBaTh ee 1eATeIbHOCTb. B HEKOTOPBIX CTpaHax, HAIPU-
Mep B Baurmazen, Bamora Bitcoin BooO1ie 3ampertiena. B ipy-
TUX OHA MPU3HAHA 3aKOHHBIM IIJIATEKHBIM CPEICTBOM U MOKET
HCITOJIb30BAThCSI B TOPTaX Ha CYIIECTBYIOMMX (DOHIOBBIX OUP-
JKax MO/l KOHTPOJIEM MTPABUTEJbCTBA.

OpHaKo MpaBUTEILCTBA GOJBITUHCTBA CTPAH B JIyUIIEM CIydae
€ OCTOPOYKHOCTBIO OTHOCATCA K Bitcoin, a B Xyiiem — ¢ 1moj1o-
3penueM. [IpaBuTesibcTBa BCe €IIE MBITAIOTCS ITOHSITh 3TO U30-
OpeTeHue, Tak Kak eMy Bcero cemb jier. OHM He TOPOIIATCS
MEHSTH CBOE OTHOIIIEHWE K HEMY, a TIpaBoBasi arMocdepa Me-
mraet Bxoay Bitcoin Ha ux peinox. [lnsg nHeperyanpyemoro
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1 CBOOOJIHOTO MEKIYHAPOIHOTO PhIHKA HAM HEOOXOIMMa Jie-
HeHTpaJn30BaHHast (HOHIOBast OMPIKA, HE 3aBUCSIIAS HU OT
KaKWX TTPABUTENHCTB WJIM KOPIIOPAIIUiA, KOHTPOJUPYIONUX ee
pabory. B ntndopMaIimoHHO 9KOHOMHUKE, T/Ie IeIEeHTPATN30-
BaHHbIE PUJIOKEHUST — OOBITHOE SIBJIEHUE, KaXK/IbIil OJIb30-
BaTeJIb IIPUIIOKEHUST OJJHOBPEMEHHO SIBJISIETCST aKIIMOHEPOM.

AKIIMH, KOTOPBIMU OHY BJIAJIEIOT, OOBIYHO SIBJISTIOTCS BAJTIOTAMH
JEIEeHTPAIN30BAaHHbIX TIPUJIOKEHUT, OKPAIlIEeHHBIMU MOHETAMU
wim nernoukamu Bitcoin. Kypesr atux Basmot 6yayT KosebaTh-
Csl CHHXPOHHO € KOJIeOaHUSIMU 1IEHHOCTH COOTBETCTBYIOIINX
JeIeHTPATN30BaHHbBIX TPUJIOKEHUIL: YeM OOJIbIIe Jofei co-
qTeT MPUIOKEHIE TTOJE3HBIM, TEM BhIIE OYAET ero IMeHHOCTh
1, COOTBETCTBEHHO, IEHHOCTH aKiuii. Kpome Toro, u3 10x0/108
JETEeHTPATN30BAHHOTO MPUJIOKEHUS IO €r0 aKIUsAM MOTYT
BBITLJIAYMBATHCST IUBUIEH/IBI, YTO CJleJIaeT aKiuu ere GoJiee
IeHHBIMU. Pano wiin mo3iHo MOJIb30BATEN MTOKENAIOT TOPrO-
BaTh ITUMU aKTHBaMU, 0OMEHNBast NX Ha OoJiee IIPOYHbIE U Ha-
JIeSKHbIE aKTUBBI, TAaKKe KaK BAJIIOThI, — BO3MOXKHO, Yepes 1ie-
nouky 6;10k0B Bitcoin, ocHoBanmyio Ha mosmape CIIIA, Bpose
bitUSD. BitUSD — 5T0 HOBast KpUIITOBAIIOTA, IIPUBSA3AHHAS
K sostapy CIITA, KoTOpyio MOKHO ¢BOOOIHO OOMEHUBATH Ha
BTC (Bitcoin). ITosp3oBaresin MOTYT TakxKe OOMEHUBATh X
Ha CTaOMIbHYIO KPUITTOBAJIOTY C IJIAHUPYEMOI SMICCHE UK
Ha BAJTIOTY ¢ COOCTBEHHBIM JIEIIEHTPATII30BAHHBIM PE3EPBOM.
[Tosp3oBaTessiM HysKHa CTAOUIIBHOCTD HEKOTOPBIX M3 X aKTH-
BOB WJIM, TIPOIIl€ TOBOPsI, BO3MOXKHOCTh KOHBEPTUPOBAHUS
MOHET BO YTO-TO, 4TO TIO/IIEP;KUBAET UX MOKYIATEIBHYIO CIIO-
COOHOCTD, KOT/Ia X YCTPAUBAET TEKYIIUN KyPC U OHU HE JKeJla-
0T ITOJ[BEPTaThCsI PUCKY MTOTEPD B Pe3yJIbTaTe MHBECTUPOBAHUS
B JIEIIEHTPATTM30BAHHOE TTPUJIOKEHIE.

I[O CUX I10Op obMeH KPUIITOBAJIIOT 3aBUCEJI OT LIEHTPAJIN30BaH-
HOTI'O UICTOYHHUKA BalllnX /ICHET, ITIO9TOMY BbI BbIHYK/I€HbI ObLIN
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JIOBEPUTD eMY OCyIlecTBIeHNEe 0OOMeHa. Takoe moJioKeHue e
MPUBEJIO K MHOTOYMCJIEHHBIM KpaskaM U3 1IeHTPATbHOU Opra-
HU3AIUHT, U HEPEJIKO CAMUMU 1IEHTPATTBHBIMU OPTraHUBAIMSIMH,
B OCHOBHOM MOTOMY, UTO OHU He OTPAHMYNBAIOTCS HUKAKIMHI
PEryJMPYIOMKUMHU TTPABOBBIMU JIOTOBOPAMU, YUUTHIBAS, UTO
Bitcoin Bce ernie uzydaercsi 60JbITMHCTBOM TTPABUTEIHCTB.
Camblil TIeyaibHO U3BECTHBIN TpuMep — O6upika Mt Gox, Ko-
Topast ocHoBana B Toxkno Mapkom Kapnenecom. Gox nmesa
OrpOMHBIN 000POT Ha 3ape Bitcoin, 1 MHOTHE TIOTH30BAIUCH €€
yeayramu. Ho B deBpase 2014-1o oHa 3akpbLiach 6€3 BCIKUX
00BSICHEHNH, YTO TIPUBEJIO K ITOTEPE CPEJICTB €€ KIUEHTOB.
JIro/u GbLIN B SIPOCTH, HO M3-32 HESICHOTO IIPABOBOTO CTAaTyca
Bitcoin 6bL10 ciokHO npuBiedb Kapreseca k oTBery.

C Tex Mop JIOM CTali MEHbIIe J0BepsATh Oup:kam. B uaease
MOZKHO ObLIO GbI 0OBSIBUTH 1I€HY aKTUBOB/aKIIUI HAIIIETO Jie-
[EHTPATN30BAHHOTO TIPUJIOKEHUST HA TOCYIAPCTBEHHBIX (hOH-
JIOBBIX OMPrKax, HO TOT/IA TOTPeHOBAIOCH OBI ITOJIYYUTDh 0100pe-
HYe MHOKECTBA PEryJUPYIOIUX OPraHoB, a JIOAU He XOTIT
K1ath. bosree Toro, 4ToOBI MomacTh Ha (heeparbHy 0 (DOHIOBYIO
OUPIKY, KOMIIAHUS JI0JIKHA BBITIOJIHUTH EPBUYHOE ITyOJIMYHOE
pasmemntenue akiuii (Initial Public Offering, IPO), n1a yero
OHa JIOJIZKHA IMETb OITPE/IE/IEHHBIN KAITMTal B HECKOJIBKO MIUJI-
JIMOHOB, HAHSATH HHBECTUIHOHHBIX OAHKMPOB M I0PUCTOB U TI0-
JIaTh TOPBI JOKYMEHTOB. DTO OYeHb BBICOKMII Gapbep BXO/Ia,
a Tak Kak (OHJ0BbIe OUPKU YAEPKUBAIOT MOHOIIOJUIO HA
TOPTrOBJIIO B PaMKaX I1€JIbIX CTPaH, OHU B COCTOSTHUM COXPAHSTh
TaKoe MOJIOKEHUE Belllell 1 JJaJiblIle,

Bitcoin gasa HaM BO3MOKHOCTb — BBIOOP — OTKA3aThCs OT
(bI/IHaHCOBOﬁ CHUCTEMDbI, 1 MbI JOJI’)KHbI UMETb TaKyIO BO3MOXK-
HoCTh. He 1oTOMY, U4TO IPaBUTENBCTBO — 9TO «3JI0» U «Oec-
KOHEYHO TIeYaTaeT AeHbIH», a TOTOMY, YTO JIFO/IN J0JKHBI UMETh
cBOOOMY BBIOOPA, 1 yeM 0OOJIbIlle BApUAHTOB, TeM Jyuiie. [la-
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Baiite genentpaausyem IPO 1 103B0oJIMM cTapTanaM Ha CaMbIX
PaHHUX CTaAUAX IIPOAABATH CBOM aKI[UH JIOASM, KOTOPbIE He
ABJIAIOTCS AKKpeOumosanivimu unsecmopamu. TpeboBanue
00s13aTeIbHON aKKPeANTAIIMU MHBECTOPOB OTPAHUYMBAET KPYT
Tex, KTO MOT Obl BKJIabIBaTh JAE€HBIU, KOPIIOPAILMAMU, UMEIO-
IMMHU He MeHbIle Munona B Ganke. Kpayadanaunrossie!
caliTbl — XOpOIIast MTyKa, HO U3-3a 9TOr0 TPeOOBAHUST OHU He
JAI0T aKIMU MHBecTopaM. HaM HysKHa JeleHTpan30BaHHast
dhongosas 6upxa. Kak Takas 6upska morsia 6b1 paboTarh?

Cy1tiecTByeT HeCKOJIbKO HIed, OCHOBAHHBIX Ha MCTIOIb30BAHUN
Ripple-niono6uoro (https.//ripple.com) mexaHuama TOPrOBJIN.
(Iox cioBamu «Ripple-mogo6HbIit» mopasyMeBaeTcst BO3MOK-
HOCTH BBIOOpA TOTO, C KEM JIOCTUTHYT KOHCEHCYC, B TPOTUBO-
MOJIOKHOCTD TIPUHITUILY I0KA3aTeIbCTBA BHITIOJTHEHUST PA0OThI
(proof-of-work), cormacto koropomy noBepue oTraercst 60Jb-
meit vactu paboter.) Stellar (Attps.//stellar.org) — B HekoTopom
cMbicsie oOHoBJIeHHast Bepcust Ripple; ero ocrosarensb [[xern
Makxkasieb BMecTe ¢ eIMHOMBIIIIJIEHHUKAaMI 10 KoMaH e Stripe,
TakuMu Kak /IaBun Masuepuc (BBIAAIOMAUICS CIIEITUATNCT TI0
pacmpeziesientpiM cuctemam u3 Crardopaa), peni co3aTh
HOBYIO KpumnroBasiory. Stellar ocHoBaH Ha MCXOIHOM KoJIe
Ripple, HO ncmosmb3yer cBOM, HOBBIIT MEXaHW3M KOHCEHCYCa,
KOTOPBIII BCe elnie opadaTbiBaeTCsl.

OcHoBHast Ujiest 3aKJII0YAETCS B BO3MOKHOCTH OOMEHUBATHCS
CBOEI BAJIFOTON € KEM-TO JPYTUM, JIOBEPSIst yIIpaBjeHme oOMe-
HOM TpeTheil cTropone. /loBepeHHoli TpeTheil CTOPOHOI MOKET
ObITh OaHK, IleHTp 0OMeHa nJn gaxe Apyr. CrucreMa MHTEpecHa
TEM, YTO B OTJINYNE OT MHOTUX aJIbT€PHATUBHBIX KPUTITOBAJIOT
OHa JIETICHTPAJTN30BaHa He TIOJTHOCTHIO U H00ABJISIET 3JIEMEHT

! Kpayadanauur (crowdfunding) — npsimoe dhunarncupopanme GusmdecKuMu JIu-
I[AMU [TPOEKTA UK IpeNnpusaTst. — [Ipumeu. nep.
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MEKIMYHOCTHOI'O NJIM OPraHN3allMOHHOI'O — TO €CTb COIlUAJIb-
HOTO — AOBEPUA [JIid COJIeCTBUS O6M€Hy.

ITO He WJIeaTbHOE PEIeH e, HO 33/[a4a IT0-HACTOSIIIEMY JleTleH-
TPAJIM30BAHHOTO COTJIACOBAHUS C HYJIEBBIM JIOBEPUEM He pe-
IIeHa U e/[Ba Jii Oy/IET pellieHa, TOKa He TPOU30HIeT OOIbII0i
CKAQYOK B PA3BUTUU MCKYCCTBEHHOTO WHTEJIeKTa. [leHTpasm-
3al[ist UMEET CBOU MUHYCBI, HO OHA UMEET U TLIIOC: MOJ0TYeT-
HocTbh. B Monesin Stellar y3ibi-riocpeiHuky HecyT OTBETCTBEH-
HOCTH 3a JI00ble Heyaadyu, U, eCJIM TaKOBbIE MPOUCXOJISIT,
peIyTaIyst TAKUX Y3JI0B CHIZKAETCS. DTa MOJIE/b [[eHHa cama
o cebe, HO mpobrema mpoekta Stellar, kKak u MHOTHUX APYTUX
KPUIITOBAJIIOT, B TOM, YTO OH BBOAUT B 0GOPOT HOBYIO KPUIITO-
BJIIOTY W MPABUJIBHOCTH PabOTHI €r0 MEXaHW3Ma KOHCEHCyca
elle MPeICTONT JI0KA3aTh.

JlokasaTerbeTBO BBITIOTHEHNST PabOThI — €IMHCTBEHHOE N3BECT-
HOE pellenHre, CocoOHoe MpoTHBoAeiicTBOBaTh aTakam CubuJi-
JIbI, KOTOPOE MOKET IPUMEHSTHCA B IIMPOKOM MacinTade. V1 4ro
ke HaM octaercsi? Camast ielleHTpan30BaHHas OUPIKa, KaKyIo
s1 3Ha¥0, HasbiBaeTcst Mercury (http://mercuryex.com) v co3ana
pa3paboTINKOM ¢ TiceBoHNMOM Mappum. Mercury — 510 MyJib-
TUBAJIOTHBIN KOTIEJIEK, NCTIOIB3YIONIHi TpoTokos Cross-Atomic
Chain (CAC) muis obmena kpurntoBaoramu. IIporokon CAC
H03BOJISAET, oycTuM, Annce u Bo0y, BiageionMmn MoHeTaMu
B PasHbIX KPUIITOBAIIOTAX, IIPOU3BECTI 0OMEH Ge3 IPUBJIeYCHIMST
TpeTheill 0BepeHHOi cTopoHbl. O6e KPUIITOBAIIOTHI J10JIKHbI
UMETDb MPOTOKOJI, MOAEPKUBAIONINN TaKyI0 BO3MOKHOCTb.
DakTIyecKoe coryiacoBaHue ONepaIiy BbITIOTHSIETCS Ha CepBe-
pe, HO KOIIleJIeK ¢ MOHETaMU XPaHUTCS JIOKATIbHO, TOITOMY OT-
CYTCTBYET PUCK Kpaskil. Mercury — mpoeKT ¢ OTKPBITBIM UCXO/T-
HBIM KOJIOM, KOTOPBII MOKHO HaiiTu B perosutopun GitHub.
Mercury 1oKka HaXOAUTCS B CTaIUK pa3pabOTKU, HO YiKe NMEET
HECKOJIbKO 11oJib30Baresieit. C pocToM TMOIyJISIPHOCTH KOIIIETbKa
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OyzieT MOABAATHCA Bee OOJIbIIIE TIOJIb30BaTENEH, JKeIaOIUX
XpaHUTh BCE CBOM aKTUBBI B KOIEJIbKe 1 OOMEHMBATh UX Ha
JIpyTHe TIeHHOCTU OJTHUAM IIETYKOM MBITIIH. JTO Mpe/iTeda ujie-
AJIBHOTO KOIIIEIbKa, B KOTOPOM MO’KHO XPaHUTh JI0ObIE U BCE
KPUIITOBAJIOTHL.

Opnaxo efiBa Ji KOTa-HUOY/Ib TOSIBUTCS KOIIIETIEK, TO/IEP-
JKUBAOTINM BCE KOHKYPUPYIOTIIHE IIPOTOKOJIbI, TaK JKe KaK HeT
BeO-OpaysepoB, nojiepskusaomx Xanadu nim mo0bIX APyrux
HeyIauJIMBBIX KOHKYpeHToB mpotokosia HTTP. Oxnako Gpay-
3epaMu TOJIb3YIOTCS BCe, KTO JKeaeT UMeTh JIOCTyT K Beemup-
HOIT mayTuHe. Bitcoin, okpaliieHHbIe MOHETBI U GOKOBBIE IIETI0Y-
K¥ 1100eAsT B KoHIle KOHIOB. AkTubl B BTC aBisitorcs
CaMBIMU HAJIEKHBIMH, TTOTOMY UTO JIJISI TPEOIOTICHNS 3aINTHI
ernouky 6;10k0B Bitcoin HeoOXorMa BHIYUCIUTETbHAST MOTIT-
HOCTb, TIPEBBIMIAIas MOIHOCTh 500 CynepKOMITbIOTEPOB,
HEOCHIOPUMBI IIPEUMYIIIECTBA TIEPBOTIPOXO/IIIA, 00YCIOBUBIINE
3aHSATYIO JIOJTIO PBIHKA M BBICOKYTO MOTYJISIPHOCTD, I UMEETCS
IPEBOCXO/THOE COOOIIECTBO Pa3dpabOTUMKOB, 3aHUMAIOIIEECST
pasBUTHEM 3TON TeXHOJoruu. JIroOble KOMIIAHUK MOTYT J[0-
6aBJISATH MOAMEPKKY CBOUX MOHET B OTKPBITHIN KOIIEJEK
Mercury 6e3 epBUYHOTO TTyOJUYHOTO Pa3MeIIeHUsT aKITHil.

Mogenp Mercury HacTOJBKO YOEAUTENbHA, YTO, Ta5KE €CJIU
9TOT MMPOEKT MTPOUTPAET KOHKYPEHTHYT0 O0pbOY, bapbep BXo/1a
B IPO Oyzer cHIKEH JIJIST TeX, KTO BBIMYCKAEeT aKTUBBI B KPHUII-
TOBAJIOTE.

n PaKTU4YeCKada AeLeHTpPpa/in3aLuusa

CooTBeTcTBIE rOCY/IaPCTBEHHBIM HOPMaM sIBJISIETCS 00sI3aTeb-
HBIM YCJIOBUEM YCIIEXa B COBPEMEHHOM MUpe. Jl0cTaTOYHO B3TJIs-
HyTh Ha PayPal u rprie Ha Coinbase, 4To0bI yBUieTh, Kak Takoe
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COOTBETCTBHE HIOBBIIIAET JOBEPHE II0/Ib30BATE/IENH 1 CIIOCOOCTBY-
er pocty Gu3Heca Ha MeKIyHapoaHOM ypoBHe. K coskaseHuro,
BBITTYCK aKTHUBOB Balllell KOpropaiuel, 3aperucTpupoBaHnHON
B CIIIA, nyist mojieit, He SIBJISIONTUXCS aKKPEUTOBAHHBIMY WH-
BECTOPaMU Ha JIeIIeHTPAIN30BaHHOI (GOHI0BOIT OHUpIKe, He CO-
OTBETCTBYET TOCY/IAPCTBEHHBIM HOpMaM. I Tak, 4To MOTYT cjie-
JIaTh Pa3pabOTYMKHY JAEIIEHTPATM30BAHHBIX IIPUIOKEHHIT, 4TOObI
BBIUTH M3 TEHW U 3aHITH TaKOE JKe MoJI0KeHne, Kak Facebook,
Instagram n Vine? Bot Tpu nipeioskeHns.

O Co3zzath CBOIO KOPITOPAIMIO KAaK HEKOMMEDPYECKYTO Op-
raHu3aIuio.

O B opuanyecknx T0KyMeHTaX Ha3BaTh aKTUBbI JKeTOHAMU
HPUJIOKEHUSI, YTOOBI YCTPAHUTD IIPEIISATCTBHUSL.

O JloGaBuTh niepeyeHb CBOUX aKTUBOB B JIeII€HTPaIN30BaH-
HyI0 OUPIKY, Takyio kak Mercury.

ITO Xopolllee Hayaso, M YKa3aHHbIX TYHKTOB MOKET OKa3aThCs
J0CTaTOYHO /171 9hheKTUBHOM /leTleHTpasn3ani. Bel cMoike-
Te 060WTH I0PUANYECKIIe JIOBYIITKU, CBSI3aHHbBIE C JIEIeHTPaIN-
30BaHHBIMK OMPIKAMU, 1 3aHATHCS IIPSAMbIM 0OMeHOM. OOMeH
OCYIIECTBJISIETCS JIENIEHTPAIN30BAHHO, TTIOITOMY €My HeJlb3s
IIOMelaTh, pa3dBe YTo OCTaHOBUTHL cepep. Ho, Tak Kak rnpu-
JIO’KEHWE OTKPBITO, TI0JIb30BATEIN CMOTYT IIOCTOSTHHO CO3/1aBaTh
HOBbIE pe3epBHbIe KOTIUU CEPBePA UJIK TOJICTABJISITH CBOU
ajzpeca.

Wcnonb3oBatue OOKOBBIX IEIIOYEK U OKPAIIEHHBIX MOHET
yCTpaHseT CTPECC OT HEOOXOAUMOCTH UMETD JIEJIO C PA3HBIMU
IETTOYKAMU, KOTOPBIE MOTYT He MOJIEP;KIBATHCST TTPOTOKOJIOM
CAC, 1 mucarpb KycKu KoJia JIJist 00ecTiedeHrs COBMECTUMOCTH.
Ecsu B ocHOBe Jie;xuT TOJIbKO Bitcoin, mporpaMMucCTy mpoiie
MUCaTh MPUJIOKEHN S, UCTTOTh3YIONINe HECKOJBKO Pa3HbIX Ba-
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moT. Harpumep, mipejictaBbTe AEIEHTPAIN30BAHHYIO BEPCUIO
Dropbox, ocnoBannyio Ha IPFS. Tlosp3oBaresn Takoro mpu-
JIOKEHMST CMOTYT OIJIaYMBaTh KOMUCCHOHHbBIE COOPBI CETH
(Filecoin), perucrpaiiiio cBouX MMeH B 1ierouke Namecoin u,
BO3MOXKHO, KaK/e-TO BHYTPEHHUE YCIYTH, TPEOCTABIISIEMbIE
cayx60i. Kak ogHa cienka MoKeT ObITh I10JIeIeHa MKy
TpeMs Pa3HBIMU BAJIIOTaMM, TIOTIAB B pa3Hble Terouku? Eciamn
B OCHOBE Bcero JieskuT Bitcoin, mepeBosibl MeK/y MOHETaMU
MOZKHO OCYIIECTBJISATH OECIPEISITCTBEHHO.

Bor noyemy Bitcoin BBIIIAAUT TPOYHOI OCHOBOU 1EMTOYKHU
6JIOKOB JIJIsI BCeX IPYruxX (DMHAHCOBBIX aKTHBOB: ITOKA OHA
JIEHCTBYET JIyUIlle, YeM BCe OCTATbHOE, TIPOITE MOAIAeTCs OC-
MBICJIEHUIO U peaTi3aliii. A Kak HacueT BbiOopa MeK/Iy MOHe-
TaMU U BapuaHTaMU UX UCIT0Jib30BaHusI? CKOPOCTH CIEJI0OK
B Bitcoin ocrasisger xemath Jydniero. Litecoin kak 6okoBas
IENI0YKA MO3BOJIUT CYIIECTBEHHO yeKopuTh ux. Darkcoin mo-
MOKET COXPAHUTH B TalTHE NCTOPUIO BAITNX C/IEJIOK, MACKUPY ST
u mudpyst nHGOpPMAIHIO O CAETKAX B IemouKke OJIOKOB.
Primecoin 1 Gridcoin mo3BoJisiT UCIIOIb30BaTh AJITOPUTM J[0-
Ka3aTeJIbCTBA BBITIOJTHEHHON Pa0OTHI IJIsT PelleHnsT HaydHbIX
3a/1a4, BMECTO TOTO YTOOBI BITYCTYIO PACXO0BATh BBIYHCIIU-
TeJIbHbIE MOIITHOCTU Ha Moji/lep:Kanue ceTu. Kak moayuynThb
HY’KHBIE HAM BO3MOKHOCTH PasHbIX KPUITOBAIIOT 6e3 HeoO-
XOIUMOCTH JIEPKATh MX BCE U BBIOWPATH MEK/ILY HIMMU?

Pernienvie 3aK/II09a€TCsT B CO3[[AHUN YHIUBEPCATIBHON 00€PTKU
JUTSL BCeX KPHUITOBAMIOT. IIpescraBbre KoIreaek, CriocOOHbII
XPaHUTh JII0OBble KPUIITOBAMIOTHI, OCHOBaHHbIe Ha Bitcoin
(x uemy ctpemuTcs mpoekT Mercury). OH roJie3eH, HO Bee eie
3aCTaBJIsIeT T10JIb30BaTE s OECIIOKOUTHCS O TOM, KaKyI0 BaJIio-
Ty MOTPATUTh ¥ Koraa. beuio 6b1 yo6Hee, ecimu Obl 10JIb30Ba-
TeJIb MOT BUJIETH 00Tl GalaHC B OHON BAIOTe U BO3MOJK-
HOCTH, KOTOPbIe MOKHO BKJIIOUUTH WJIH BBIK/II0OYNTE. OGepTKa
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JIOJIZKHaA HpeO6paSOBblBaTb BaJIIOTbl B BOSMOKHOCTHU, MEKIY
KOTOPbIMU KOHEUHBII IT0JIb30BaTEb JIETKO CMOKET IepeKrJIto-
4aTbCA.

YeraHoBKa Ha CTOPOHE cepBepa MOTJIa ObI 3aKTI0YATHCS B ITPO-
CTOM Pa3BEPTHIBAHUU MOJIYJIEl, HAIPUMeEpP ¢ TTIOMONIBIO IUC-
neruepa maketoB Node.js. HyskHa BbICOKast CKOPOCTH CIEJIOK?
bpm install lite. Taiira cmenok? bpm install dark. IToMors
B 00pabOTKe HAayYHBIX JaHHBIX? bpm install solar. Cuenku
OyIyT mepeaBaThCst B pasHble MENOYKH OJI0KOB, 00ecIievnBa-
I0TI[e BCE BO3MOXKHOCTH, 3aTPEOOBAHHbBIE MTOJIb30BATENEM.
[Tonb3oBaTesn cMOTYT XPaHUTh AaKTUBbBI OT/EIBHO, KAK OHU
JeJIAl0T 3TO cefuac, B OHJIAH-KOTIeTbKaxX 1 MOPThENaX Uin
B CBOEM BAJIIOTHOM KOIIEJIbKe — YHUBEPCATbHOM UHCTPYMEH-
Te yIpaBJeHUs aKTUBAMU.

PaccmoTpuM nipakTrdeckue actieKThl: XPaHUTh BATIOTY B AJIEK-
TPOHHOM OYMa)KHUKE HA CBOEM KOMITBIOTEPE OTIACHO. ITO Jie-
HeHTPaIN30BaHHAas aJbrepHaTHBa OaHKaM, i HEKOTOPbIE TT0JIa-
TratoT, YTO CTOUT PUCKHYTb U TIPUHATH TEM CaMbIM U/IEOJIOTUYECKOE
pererne. HekoTopbiM He HpaBsITCst GaHKU — UX MOYKHO TOJI-
KYIUTH WU, YIUTHIBAS, UTO HTO [IEHTPATTM30BAHHbIE MHCTUTYTHI,
PasopUTh; MHOTO SIUIL B OIHOI KopauHe. Ho 60JIbIIMHCTBO JIfofieit
He CBSI3BIBAIOT cebst nzteosiorueii! o meyanbHast HCTUHA; 00JTb-
IIUHCTBO He BOJTHYIOT ITPOOJIEMBI TIEHTPATH3AIINHT, 0€301TaCHOCTH
JaHHBIX WJIN IIpaB CO6CTBeHHOCTI/I Ha HUX. OHI/I IIPOCTO XOTAT,
4TOOBI HEYTO, €M OHH TIOJIB3YIOTCST, PAOOTAJIO XOPOIIIO U T0-
MOTAJIO IM PEMiaTh UX MPOOIEMBL.

Bask petaer oueHb BasKHYIO [IJIs1 TIOEH TpoOieMy: 0Oectieun-
BaeT HaJIe;KHOE XpaHeHne IeHHOCTe!. YeryTra XpaHeHns osiBU-
Jlach OYEHb JIABHO W TTPOJIOJIZKAET TTOJIb30BATHCST CITPOCOM.
Coinbase, HarrpuMep, SIBJISIETCS] OHOM M3 CaMbIX MOIYJISIPHBIX
caysk0, onuparoiieiicss Ha Bitcoin, 1 oHa HUKaK He JIelleHTpa-
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sausoBaHa. I[Io cyTu oHa mpeBpaTuiach B GaHK: MO3BOJISIET
XPaHUTD B 3AIUIIIEHHOM OHJIAITH-KOIIIEJIbKEe He TOJTbKO MOHETBI
Bitcoin, vo u nosutapsr CIITA! TTomyasiprocts Coinbase pacrer
BMeCTe C MOTYJISIPHOCTBIO Bitcoin. dra caysxba mpocrta B mc-
MOJTb30BAHNUH 1 U30aBJISIET OT XJIOTIOT, CBSI3aHHBIX ¢ XPaHEHUEM.
Ecinu xorma-unbyap Bitcoin mosyyuT mupokoe pacipocTpa-
HeHue, GaHKKM BBIHYKIEHBI OYAyT HPUHATH AaHHYIO BaIOTY.
3BYYUT CIAUIIKOM PAJUKATBHO, 0OCOOEHHO €CJIU YYECTD, 4TO
Carocu cosaain Bitcoin ¢ 11e/1b10 HCKITI0OYeHUsT TIPOOIEMBI BO3-
BPATHBIX TLIATeXeW, TPUCYIell BceM OHIalH-caenkam. [lo-
4eMy MOJKET IIOTPeOOBAThCS XPAaHUTh KPUIITOBAIIOTY B GaHKe?
ITO CPOHU XPaHEHUIO JI0JLIAPOB Ha Balllell 6aHKOBCKOI KapTe,
a He B KOITIeJIbKe.

Bitcoin gaeT BO3MOKHOCTH BBITIOJHATH CAETKHN 4Yepe3 Beemup-
HYIO TTay TUHY 0e3 BO3BPATHBIX IJIATEKEM, B TOYHOCTU KaK Ha-
JnyabIMUA. HO MHOTHE TTPe/ITOUnTAIOT TT0JIb30BAThCS YCIyTraMu
TaKMX OpraHu3aIyii, kak 6auku. Korma 6ank pabotaet Xoporiio,
9TO MeHHas ycjayra. Mpl MOJKeM TPAaTHTh CBOIO BAJIIOTY T/le
YTOJIHO, He OeCTIOKOSICh O BO3MOKHOCTH €€ KPaKH, TOTOMY 4TO
BKJIQJ[ 3aCTpaxoBaH GaHKOM U ero ciyxkba 6e30MacHOCTH Ta-
paHTUPYET COXPaHHOCTD Hatell nHGopmaru. TpaguinoHHbIe
GaHKU OYIyT BBIHY/KIEHBI C/IE/IaTh CJEAYIONIUN AT B CBOEM
Pa3BUTHUU U NPUHATH Bitcoin kak MpOTOKOJI Tepeadn JleHer
WJIN YCTYTUTh HOBBIM KOHKypeHTaM, TakuM kak Coinbase.
[IpezncTaBbre, uTo Bam 6aHK XpaHWUT Ball cdyet B Bitcoin. B atom
cJiydae BbI CMOJKETe BUIETH CBOIT OaJlaHC B BAJTIOTE CBOEH CTpa-
HbI, UMETb COOTBETCTBYIOITUI HOMEP cueTa, HOMEP OT/IeJIeHNs
GaHKa 1 OTKPBITBIN KJt04 Bitcoin.

Ecin kTo-TO 1epeBenieT BaM cpezicTBa B Bitcoin, onu nomaayT
HEIOCPeICTBEHHO Ha Balll GaHKOBCKuii cuet. Ecimt kTo-To mepe-
BE/IET BaM CPE/ICTBA B BAJIIOTE Balllel CTPAaHbI, OHU TIOMAyT
HEIOCPe/ICTBEHHO Ha Balll 0aHKOBCKHIT cueT. Bbl cMozkeTe mosry-

88



MNpakTnyeckas geueHTpanusauns

4YUTh CTAOMJIBHOCTD I[EH KaK OAHY M3 0COOEHHOCTE YHUBEP-
caJIbHOI 06ePTKH, U Balll OalaHC OCTAHETCST TAKUM Ke CTaOM/Ib-
HBIM, KaK B /IaHHBI MOMeHT. Bl cMokeTe TpaTUTh CBOU
MoHeThl Bitcoin Besgne, rie NpUHUMAIOT FOCYIapPCTBEHHYIO
BAJTIOTY, TOTOMY YTO OHU CTAHYT HEPA3TUINMBI.

Bitcoin natizieT cBoto HUMIY. BOABIMMHCTBO JTI0/I€H HE BOJIHYET
cs0Bo «Bitcoiny, OHM TPOCTO XOTST MOJB30BATHCS CBOEN Ba-
moToit. Jlugepsl B npoctpancTse Bitcoin, Takue xkak Abra
(https://goabra.com), naxe He YIOMHHAIOT CJIOBO «Bitcoiny.
OHU1 IPOCTO UCTIOMB3YIOT ATOT MTPOTOKOJI /I/IS MUKPOTLIATEKeH
1 OBICTPOTO TIEPEBO/IA JIEHET MEK/Ly CTPAaHAMU 32 YMEPEHHYIO
TIary.

Abra — ato craprari, 1eib KOTOPOTO — 3aXBATUTh TUTAHTCKUIT
PBIHOK JIEHE;KHBIX TIEPEBO/IOB B PA3BUBATOIIIXCS CTPAHAX ITyTEM
CO3JIaHUSI CEPUU JICIIEHTPATM30BAHHBIX MYHKTOB, 0OMEHUBAIO-
IUX MECTHbBIE BATIOTH Ha Bitcoin u o6paTro. Bmecto Bitcoin
OHU UCTIOTB3YIOT TEPMUH «IIU(PPOBbIE IEHBTN» — YMHBIH X0/,
4TOOBI HE OTIIYTHYTH PSIOBBIX MOTPEOUTENEH U YBEJIUIUTh
06beM mpoiask. B eficTBUTETBHOCTH JTIO/IEH, TOMBICJIBI KOTO-
poix ganeku oT KpeMmuueBoii qosnnel, Bitcoin BoobIie HUKaK
He BOJIHYET.

Poct kosmuectBa Bitcoin-6ankoMaToB BIleyaT/igeT, HO 11oce-
TUTE JI0OYI0 U3 Pa3BUBAIOIIUXCSI CTPAH ¢ HEPA3BUTON (prHAH-
COBOW MH(MPACTPYKTYPOH, ¥ BbI YBUIUTE, UTO IEPEXOJL OT CETU
TPaJMIIMOHHBIX GAHKOMATOB K ceTn Bitcoin-6aHkoMaroB ciy-
YKUTCS O4E€HB HE CKOPO U, MOKET ObITh, Iake He B HALIeH JKU3H.
Ho Bitcoin u He 10/5KeH CTPEMUTHCS K 9TOMY, OH JIOJIKEH BBI-
CTyMNaTh KakK JIOTIOJIHEHUE K CYIIEeCTBYIOEH NIaTeKHONW NH-
dbpacTpykType, aesas ee 6picTpee u aenienie (OaHKOBCKME
ePeBOIbI, 0COOEHHO MEKAYHAPOIHBIE), U TTPUBHOCUTD BCE
BO3MOKHOCTH, KaK/e TOJIbKO MOKET IPEJIOKUTh KPUIITOBA-
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JIIOTA MOJIb30BATE/I0, TAKUE KaK MUKPOILIATEKU — KOTOPbIE
B CBOIO ouepeab OyAyT crocoOCTBOBATh PACIIPOCTPAHEHUIO
JEIEHTPATN30BAHHbIX TIPUIOKEHNH, MOZO0OHO PHIHKY MUKPO-
6JIOTOB.

Hukoro Hejb3s 3acTaBUTH I10JIb30BATHCS 6aHKaMI/I, naeHTmn4-
HOCTbBIO, IaHHBIMHA WJIN IEHTPAJIN30BaHHBIMU BbIYUCJIEHUAMMU,
HO BC€ 9TO MOJKET C/Ae/1aTh JKM3Hb ITPOIIE. Y Hac ecTb BO3MOXK-
HOCTbD JIEEHTPAJIN30BaTh B CJIydae HCO6XOILI/IMOCTI/I n HazexX/a,
4ToO, 11O MEPE TOT'O KaK ITOJIb30BaTEIN 6YZ[yT Bce 6ouble 1 00JIb-
Ime 0Co3HaBaThb IIEHHOCTb CBOMX JAaHHbIX, MWD IIOCTEIIEHHO
HauyHeT IOHUMATh Ba)KHOCTb O€30I1aCHOTO XpaHEHUA CaMUX
OTKPbIThIX KJIFOUEl.



Co3paHue nepBoro
AeLueHTpann3oBaHHOro
NnpuIoXXeHus

[locraTouno Teopun, faBaiite 3aiiMeMcs pakTukoil. Jamnee
st Oy/Iy TIOJIaraTh, YTO Y BAC YK€ €CTh OIbBIT Pa3pabOTKU XOTsI
ObI OJTHOTO TIPOrPaMMHOTO TIprIiokeHust. Cosanue JaereHTpa-
JIN30BAHHOTO TPUJIOKEHNST He HAMHOTO TPYy/lHee CO3TaHus
00bIYHOTO TIPHIIOKEHHsT. OCHOBHbIE YCIOKHEHS 3aKTI0YAI0T-
s B HeOOXOMMOCTH J[yMaTh JeIEHTPAJIM30BAaHHBIMU KaTEro-
PUSIMU ¥ B OTCYTCTBUH OOJIBITIOTO KOJIMYECTBA 3PEJIbIX OUOIIIO-
TeK, KOTOPBIMHU IIHPOKO MOJIb3YIOTCS Pa3pabOTUMKU OOBIYHbIX
MPUJIOKEHN .

Jlannas raBa mpoBejleT Bac yepes Co3jlaHue JleleHTPaIn3o0-
BaHHOU Bepcun Twitter 1 MO3HAKOMHUT C:

O s3BIKOM TTporpammupoBanus Go;

O JIeTeHTPaIM30BAHHOM apXUTEKTYPOI U PACIpe/ie/IeHHBIM
xpanusnineM naisbix [PES;

O Kerala, uarepdeiicom x IPFS;
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O Coinprism, 2JIeKTPOHHBIM KOIIEJTHKOM JIJIsT OKPAIIEHHBIX
MOHET;

O Mikro, reneHTpain3oBaHHbIM IPUIOKEHIEM [1J1st 0OMEHa
COOOIIEHSIMI, 00JIATAIOIITNM BHY TPEHHEH 9KOHOMUKOIL.

Go

MpbI HamumeM Halre JeleHTPaJTN30BaHHOe MPUJIOKEHNe Ha
s3b1ke Go. (GO BBI3BAJI OTPOMHbBIN MHTEPEC CO CTOPOHBI Pa3pa-
GOTYNKOB CEPBEPHBIX MPIIOKEHUI O1arogapst MpoOCTOMY CHH-
TaKCHUCY, CBOOOIHOMY OT (DYHKIINIT 0OPaTHOTO BBI30BA, BBICOKOI
CKOPOCTH U JIPY;KECTBEHHOMY MEXaHU3MY MapaJIJieIbHbIX BbI-
YHCIIEHII B JIUTIE g0-corrporpaMu (go-routines). Paspaborunkm
JBYX ApyTuX si361k0B, Erlang u Rust, 3asBJistioT, 4to nocsieame
npeBocxoiIT (GO, U, BO3MOKHO, TaK U €CTh B HEKOTOPBIX acTeK-
Tax, HO B oTsinune ot 6ubamorek Go 6ubmmorexu Erlang n Rust
HAXOJSTCS HA OU€Hb, OUeHb PaHHEH CTa U1 PA3BUTHSI.

JavaScript — eire ojiuH 10BOJIBHO TTOMYJISIPHBINA B HAIIW JHU
SI3BIK TIPOTPAMMUPOBaHUS; ¢ rosiBsierneM Node.js pazpaborun-
K1 Ha JavaScript 6oJibIie He OrpaHnYeHbl 061aCTHIO CO3TaHNsT
KJIMEHTCKUX crieHapueB. OHU MOTYT CO3/1aBaTh W Pa3BUBATh
1eJible BeO-CTEKH, MOJIb3YSICh €JIMHCTBEHHBIM SI3BIKOM (U1, KO-
neuno, HTML/CSS). JavaScript — ato sa3pix Beemmpnoii ma-
YTHHBI, ¥ Pa3pabOTYMKK Ha JavaScript MOTYT IPUMEHSITD [IJIst
CO3JIaHUS CBOUX BeO-TPUIIOKEHMIT GOIbIIOE pasHOOOpasue
(petimBopkoB 171g JavaScript. XoTtsa JavaScript — MOUTHBIN
SI3BIK, OH IMeeT CBOM cJiabbie cTopoHbl. OH II0X0 TPUCIIOCO6-
JIEH JIJISL peaju3aliiy mapajjebHbIX BbIYUCICHUN U UMeeT
JIOBOJIBHO 3allyTaHHYI0 0OBEKTHYI0 Mojesb. GO JIUIIEH 9THX
HEJI0CTATKOB U JIyyllle TIPUCIIOCOOIeH JIJIsi CO3/aHuUsT pacipe-
JICJIEHHBIX CUCTEM.
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Go

MHe IpUXOIUIOCH MTUCATh BEO-TIPUIIOKEHUST HA 0O0UX SI3bI-
kax, Go u JavaScript. O6a oHU IMEIOT CBOU CHJIBHbIE U CJIa0bIe
CTOPOHBI, HO, Ha MOH B3I/, GO Jryulie MOAXOANT s pas-
paboTKY JEIeHTPATN30BaHHBIX TPUIOKeHn. KomMmanust
Google cozmama Go, motomy 4To eii TpebOBaJICS SI3BIK, M10-
3BOJISIIONINI Peajin30BaTh MaKCUMaJbHO (@ eKTUBHbBIE T1a-
paJjiieibHble BBIYUCJIEHUsI ¢ OTPOMHBIMU HabopaMu JaH-
HBIX B Macmitabe, xapaktepHoMm st Hee. GO pemini aTy
pobJieMy, U ¢ MOMEHTa BBIXO/IA €r0 TIePBOil Bepcuu 3Ha4U-
TeJIbHO YBEJTMUUIIOCH €T0 TPUMEHEHUE J1JII BHY TPEHHUX HY K/
Google.

Go obsaaet mupOTON BO3MOKHOCTEN U CKOPOCTHIO KOMITHJIH-
pyiforiero siapika C, a TakiKe 9JIeTAaHTHOCTBIO W BBIPA3UTETbHO-
creio Ruby. On nipeinazuavasicst [1st pa3paboTKH paciipe/iesieH-
HBIX CHCTEM, IMEHHO TI09TOMY $1 BO3BPAIlaloCch K HEMY, KOT/a
3a/lyMbIBAIOCh O CO3/IAaHNH IECTIEHTPATN30BAHHBIX TPHUJIOKEHHIL.
bBoabimm rocom siBaisiercst Tot akr, uto IPFS nanmcana na
Go, — 3T0 yHpoIaeT HHTerParuio paciipeieJIeHHOTO XPaHIIIIIA
(aiinos B npuokeHue 6jaarogapsi OTCYTCTBIIO GapbepoB CO-
BMECTUMOCTU. B Hacrosiiee BpeMsi CyIIeCTBYET MHOKECTBO
BeO-(peliMBOPKOB Ha 0CHOBe si3bika Go: Martini, Goji, Gorilla
U Jlaske CTaHAapTHBIN makeT net/http. Mue HpaBuTcst, Koraa cTek
3aBUCUMOCTEN OCTAETCSI MAKCUMAJIbHO JIETKOBECHBIM, TIO9TOMY
B CBOUX TIPIJIOKEHISIX sl BOCHOBHOM MCITOJIB3YIO IakeT net/http
1 ipuberaro K TOMOIIH APYTUX OMOJNOTEK, TOJTBKO KOT/IA 9TO
JEeHCTBUTEIBHO HEOOXOIUMO.

LleHTpanM30oBaHHas apxXUTeKTypa

Cy1iecTBYIOT TPU PacpoOCTPAHEHHbIE TTAPAIUTMbI CO3IAHUS
CTaHJAPTHBIX KJIMEHT-CEPBEPHBIX BeO-IIpuiokenuii. IToroso-
pPUM HEMHOTO O HUX.
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REST

OTHOCUTETBHO TTPOCTAsE MOJIEb KJIUEHT-cepBep, (hakTudecku
CTaBIlasl CTaHAAPTHBIM CIIOCOOOM OpraHu3aIuu oOMeHa JaH-
HeiMU BO Beemuproit maytune. REST, nau Representational
State Transfer (1iepenaua pernpe3eHTaTUBHOTO COCTOSTHUST ), —
5TO HabOp MPaBUJI U TIPUEMOB CO3[aHUS MaCHITaOUPyEMbIX
BEO-TIPUIIOKEHNH, OOBIYHO OCHOBAHHBIX HA MOJIEJH KJIMEHT-
cepep. REST — nazBanue nmpaktuky (Tax ke kak AJAX), a He
OT/IeTbHOM TexHooTHN. OHa MOOIPSIET UCTIOJIb30BAHUE BO3-
MO’KHOCTeH, KoTopble 1aBHO uMetoTcs B mpotokose HTTP, Ho
penko nmpumensdioTced. [lonp3oBaresnb MoKkeT TPOCTO BBECTH
B azipecHoil cTpoke Opaysepa crpoky URL (Uniform Resource
Locator — equHo00pasHblIii 10kaTop (ONpeaeuTe/ b MECTOHA-
XOK/IEHUsT) pecypca), B pe3ysbraTe 4ero Opaysep MOILIET
HTTP-3anpoc. Kaxaprit HTTP-3ampoc meceT nndopmaiinio
B (hopMe mapaMeTpoB, KOTOPYIO cepBep MOXKET UCIIOIb30BaTh,
4T00bI pennTh, kakoil HTTP-oTBeT nmocsiath 06paTHO KJIMEHTY.

CRUD

A66pesuarypa CRUD pacumdposbiBaetcst kak Create-Read-
Update-Delete (co3natb-mpountarh-u3MeHUTh-YIATUTH ). ITO
nepedeHb OCHOBHBIX OIle€palinii, KOTOPbIE MOTYT BBITIOJHATHCS
¢ TaHHbIMU B Xparusuiie. C TOMOIIBIO YKa3aHHBIX OMepari
BBI HAITPSIMYT0 paboTaeTe ¢ 3aMncsiMu Wi 00bEKTaMU TAHHBIX;
6e3 HUX 3aINCHU SIBJSIOTCS BCETO JIUIIb MTACCHBHBIMU CYIIHO-
CTSMU — KaK TIPABUJIO, TAGJUIIAMI U 3aTIUCAME B 6a3e JaHHBIX.
B to Bpemsa xaxk REST onpenensier ctuib B3auMo1eic TBU
¢ netictByionteit cucremoit, CRUD ommcpiBaeT MeTO/IBI yIIpaB-
JieHUs1 IaHHbIMU B cricteMe. OOBIYHO JIJIs BBITIOJIHEHMSI OTIepa-
it CRUD co cBouMU maHHbIME Pa3pabOTYMKI UCTTOIB3YIOT
6a3bl TaHHbIX, Takue kak MongoDB win MySQL.
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MVC

A66pesuarypa MVC pacuudpossiBaercst kak Model-View-
Controller (Mozenb-ipecTaBIeHIe-KOHTPOJLIED); B HACTOSI-
tiee Bpemst MVC sBiisieTcst HanboJiee oIy IsIpHO# apajinrMoii
IporpaMMHUpPOBaHMs. Mojiesn OTBEYAIOT 32 JIOTUKY U JIAHHbIE
npunoxxenust. [IpeacraBieHnss 0TOOPasKaOT OJIb30BATEIbCKUIN
unTepdeiic npuioxenus. KoHtpoJiepbl NIpUHUMAIOT BBOJI
MOJIb30BATEJIEH U TIPOU3BO/ISIT HEOOXOIMMBIE BHI30BBI METOJIOB
00BEKTOB MOJIEJIEN 1 TIPECTaBACHNIN JIJIsI BBITTOJHEHMS KOH-
KPETHBIX IEUCTBUIA.

AdeueHTpann3oBaHHas apXUTeKTypa:
BBeaeHue B IPFS

Wrax, yro npoucxoaut ¢ napaaurmamu CRUD u REST B ne-
IeHTPAIN30BaHHON apxutekType? Onn haktudeckn oobeau-
HSIIOTCS B €IUHYIO IIapaJIuIMy, IIOCKOJIbKY JJaHHbIe HaXO/sITCs
B JICTIEHTPATTM30BAHHOM CETH KOMITBIOTEPOB U HE TIPUHAIJIEKAT
HUKOMY KOHKPETHO, KaKk 3TO uMmeeT MecTo B cayvae ¢ [PFS.
Ornepannu ¢ JIOKaTbHBIMU JIAHHBIMU BBITTOJHSIOTCS TOYHO TaK
JKe, Kak ¢ y/laJieHHbIMH. Bbl 1 Bce OcTasibHbIE OTHOBPEMEHHO
SIBJISIETECH U cepBepaMu, 1 KiareHTaMu. /[anHoe 00bsicHeHne
3BYUUT CJIOJKHEE, YeM eCTb Ha caMoM Jiesie. B kayecTse peliieHust
JIIST OpPraHMU3aIMKU XpaHeHUs JaHHbIX g Bbioupaio IPFS, moromy
YTO OHA MIPOJIBUHYJIACh HAMHOTO JIaJIbIIIe, YeM €€ KOHKYPEHTDI,
U 32 TO/Ibl KCCJIEIOBAHM II0PO/IMJIa MHOKECTBO BEJIMKOJICITHBIX
ujieH, TOATBEPKIEHHBIX HA TPAKTHUKE.

[letieHTpaiM30BaHHbBIE TTPUJIOKEHUS BBITIOJHSIIOTCS He Ha cep-
Bepe, a JIOKAJIbHO, Ha BCEX KOMITbIOTEPAX MoJIb3oBaTeelt. Mbr
BCe elIle He PEITUIN TIPoOIeMy AeeHTPATN3aI iy BBIYUCICHUT,
a BBITPY3Ka MPUJIOKEHU B IEHTPATN30BAHHYIO BUPTYAJIbHYIO
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maruny (Virtual Machine, VM), sanipumep Heroku, mpotuso-
PEYUT I[eJTH JIETIEHTPATUSAIIHU, TIOITOMY [PABUJIbHEE PACIIPO-
CTPaHSTD JIEIEHTPATN30BAHHOE IPUJIOKEHHUE B BU/IE 3arpysKa-
eMBIX IBONYHBIX (haiinos. [Top30BaTe M CMOTYT 3arpy3uTh UX
Ha CBOU KOMITBIOTEPBI 1 OJTYYUTh JIOCTYII K JIE€TIEHTPATU30BaH-
HOMY IIPUJIOKEHHIO MO0 ¢ TOMOIIbIo BeO-Opaysepa, 1ubo
HAIPSIMYT0, CTIOJIB3Yst HTEP(Eiic KreHTa, HarprmMep Spotify
i Skype.

JlereHTpaM30BaHHBIM TPUJIOKEHUSIM HEOOXOIMMO XPAHUJIN -
11e IAaHHBIX B TON WJIK MHOU (hopMe, U KaK TAaKOBbIE OHU OJIHO-
BpPeMeHHO OY/IyT UTPATh POJIb Y3JI0B PACTIPEIETIEHHOTO XPaHHU-
jgumia daiisos Ha octoe IPFS. Kax BapuanT mis xpanenns
JAHHBIX MOKHO TIPOCTO UCIIOTh30BaTh cTopoHHUit y3en IPFS
Ha cepBepe, HO TOT/Ia MOCTABIIMK 00JIAUHbIX YCIIYT CTAHeT [eH-
TPaJIbHON TOYKOIT 0TKa3a. HensbesKHO KTO-TO PENIUT KYIUTh
HeKoTopoe mpocTpancTBO Ha Amazon EC2, pa3BepreT Tam y3sen
u ipetoxkuT y3ea-1PFS kax ycyry, aTo6br 001€T9nTh KU3Hb
HAYMHAIONMM pa3paborunkam. B atom ciaydae nanmbie GyayT
KOIUPOBATHCS OTTY/IA, TI0 MEPe TOTO KaK JIOAN OyAyT 3ampa-
muBath (aiiiel. O6maunbiii yaen [IPFS mMor 6b1 Takke npuro-
JIUTHCSI J1JIs1 MOOUJTBHBIX JIEIIEHTPAIN30BAHHBIX MTPUJIOKEHMIA,
yUUTBIBast, 4TO OTAebHbBIN y3en [PFS npunumaer Ha cebs
3HAYUTEJHHYIO JI0JTI0 BEIYHUCIEHIT, CBSI3aHHBIX ¢ 00pabOTKOi,
¥ TIOMOTaeT COKOHOMUTD 3HAUNTEIBHYTO JI0JTIO 3aPsi/ia aKKyMYy-
JIITOpa HOYTOYKA.

PaboTa y3/0B MOKET CTHMYJIHUPOBATHCST BBITPYKAIOIUMU
JAQHHBIMU JIJISI XPaHEHUsI [IyTeM HOOLIPeHus B 1oJ1apax uin
kpunrtoBaiiore. Cosnarens [PFS Xyan bener (Juan Benet)
onybaukosai cratwio (http.//filecoin.io/filecoin.pdf) c omu-
canueMm kpunroBaoTsl FileCoin, mpeHasHadeHHON HMEHHO
JIUISE 9TOTO, HO paboTa HaJl ee peaju3alieil Tak u He ObLTa Ha-
yaTa, [I03TOMY OHa He MOXKET /1aTh HaM HUKAKUX BbITo/1. Mex-

96



Go

Iy TeM JII000M JKeJTalouii MOKET MPeAJIOKUTh CBOU CXEMbI
CTUMYJIUPOBaHus XpaHenus ganubix B IPFS, uro6n1 n3ba-
BUTBHCS OT HEOOXOAMMOCTHU JIEPHKATH Y3JIbI TOCTOSTHHO IO/l
KJTIOYeHHBIMH K CETH JIJIST JIOCTYTA K JAHHBIM, XPaHSIITUMCS
Ha HUX. YUeM BbIllle YPOBEHD JIEIIEHTPANU3AINN, TEM JIYUIIIE.
[axe ecau cepsep y3na IPFS oTkmounics, a nannble, xpa-
HAIMEeCd Ha HeM, TOJIb3YIOTCS CIIPOCOM, BeChbMa BEPOSITHO,
9TO KOIHUS y:Ke XPAaHUTCS Y KOTO-TO ellle, 3aIpaiinBaBIIero
9TH JJaHHbIe paHee. TaKOBO O/IHO U3 OCHOBHBIX JOCTOUHCTB
IPFS n npuymnna, moueMy co3ziatesib Ha3bIBaeT ee permanent
web (mocrosinHast cerp). TeopeTuyecKu BbI MOJKETE TAKIKe
OTIJIATUTH YCIAYTU CepPBepa 3a 3aKperjieHre BalllnX JaHHbIX.
Komy-To aT1 1anHble He HYKHBI TIPSIMO ceiiyac, HO MOTYT I10-
Ha100UThCs TT033Ke. [ToKka KOMY-TO Hy KHBI Ballli JaHHbIE, OHI
OyLyT CyLIECTBOBATh.

Bb110 6bI 3110pOBO CO31aTh MOOMIIBHOE TIPUJIOKEHNE, HO B JIaH-
HOM y4eOHOM ITPUMEPE 5T COCPEOTOUYCh Ha JIETIeHTPaIM30BaH-
HOM TIPUJIOKEHUH JIJISI HACTOJIBHOTO KOMIIBIOTEPA, IIOTOMY 4TO
B Swift/ObjC min Android Bce emie HeT HameKHOI 0O6EPTKH
nns IPFS.

PaccmoTpum nBe kimoueBbie komanel B IPFS.

ADD

Jlo6asager nannsie B IPFS.
CAT
Yuraer nanusie u3 [PFS.

OO6patuTe BHUMaHNE Ha OTCYTCTBHE KOMaHbl delete. IPFS —
nocrosinnast ceth! [Tocre 1o6aBieHnst JaHHBIX B CETh UX HEJIb-
351 YIQJIUTD, €CJIA TOJBKO BBI He SBJISIETeCh e[MHCTBEHHBIM NX
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XpaHuTeseM. IT0 0OYCIOBIECHO TEM, YTO JAPYTUE Y3JIbI Yy T
XPAaHUTbD KOTIHIO JIAHHBIX, KAK TOJIBKO OHU ee ToJrydaT. OT™MeThb-
Te TaKKe OTCYTCTBUE KOMAH/IbI update, UTO CBSI3aHO C TEM, YTO
IPFS BuyTpenne ucnosbayet texnonoruto Git. Mamenss daitn,
BbI He yJIaJISIETE €T0, a COXPaHsIeTe PA3HUILY MEXKTY BEPCUSIMU.
Ber moskete cosars rpad merkleDAG st aToro daitia, 4roOb!
MOCJIETHUI Xelll COOTBETCTBOBAJI TIOCJeIHEN Bepcuu (aiiia.
Bce nipeskaue Bepcuu MpoJI0JIKAIOT CYIECTBOBATD, U BbI TIPU
JKEJTAHUN CMOYKETE U3BJIEUD UX.

Jlo6GaBJisist JaHHBIE B CETh, BbI (DAKTUIECKN PACChIIAETE MIMPO-
KOBEIIaTeJIbHOE COOOIIEHNUE, UTO Y BAC €CTh HEKOTOPbIE JaHHbIE,
a He TTOChLIaeTe UX Ha APyTrue KoMIbioTepsl. [lepemada ranuprx
MPOUCXOUT TOJTBKO TOT/IA, KOT/Ia KTO-TO UX 3alpaliinBaert.
A TIOCKOJIbKY JIaHHbIE HAXO/SATCS B CETH, MAHUITYJISIIUN J1aH-
HBIMU OCYTIECTBJISIIOTCS KOMAH/IAMHU, TIOCHLJIAEMBIMU B CETD.

IPNS (ypoBenb momjiep:KK1u UMEH, pacroJiaraoniuics Hajl
IPFS) cozmaet BUAMMOCTH BO3MOKHOCTU NU3MEHEHUS U y1aJie-
Hust yepes nuaMenenue umen. C nmomoinpio IPNS BbI MokeTe
ony6smkoBath DAG IaHHBIX 110/ CBOUM HEU3MEHSIEMbBIM U/IEH-
TUHUKATOPOM, U TOT/IA JIF0O0M, BHAIOIININ Balll HAEHTU(PUKATOP,
cmosket nosryuuth xXert DAG. I[IPNS moskeT XpaHUTH TOTBKO
onnH BXof B DAG a5t kaskioro ujeHTugUKaTopa, oaToMy,
€CJIU TIOHAI0OUTCST UBMEHUTD WJIH YIAJIUTD TaHHBIE, [0CTaTOU-
HO OyzeT npocto onybankosarh HOBbI DAG 171 1aHHOTO
uzentudukaropa. bosee noxpobHo peasaiys 6yaer 06Cy K-
JIAThCS Jlajiee B TJIaBe.

A umo nacuem apxumexmypo. MVC?

Omna nmeer 3/1eCb MECTO. SHAUNT, HET HUKAKOI HOBEHIIIEN Me-
TOZOJIOTUU CTPYKTYPUPOBaHUSI MoeTo koja? Hert, Mogenn
OCTAIOTCS TIPEKHUMU, KOHTPOJIEPHI UCcTob3yioT IPFS s
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COXPAHEHWST U U3BJICUCHUST IAHHBIX, a MPEJICTABIEHUS] — 3TO
cambrit 00branbIil kKo HTML/CSS /JavaScript.

A ymnote koumpaxmol? Kaxyio ponv uepaiom onu?

B neunentpannsoBaHHOM IPUIOKEHUH €CTb OIIpe/e/IeHHble
9JIEMEHTBI, TPEOYIOTITIE TOCTUKEHNUST KOHCEHCYCa Yepe3 YMHbBIE
KOHTPAKTBI, JIJis 4eT0 00bI4HO Tpebyercst cepBep. OTaNIHbIIT
IpuMep — UMEeHa [10JIb30BaTeIell, Kak U (puHAHCOBLIE Ollepa-
ITI, TAKWE KaK JIeTTOHIPOBAHUE U TPUOOPETEHIE NMYIIECTBA.
TexHUYecKkn yMHBbIE KOHTPAKTHI MOKHO CPAaBHUTD C MOJIEJIS-
MU — BbI MOKETE IlepeZiaBaTh UM CBOM JIaHHBIEC Yepe3 TPaH3-
AKIINN — HO B IEVCTBUTEIBHOCTH OHU HE ABJISIOTCS MOJIEIS-
mu B apxutexrype MVC. OHu MOTYT IeficTBOBaTh HAPSIY
C UMEIOIUMUCS MOJEJISIMHU, HO 00JIaCTh UX MPUMEHEHWST
pacmpocTpaHsieTcs TOJAbKO Ha KOHKPETHbIe clieHapuu. Mbl
elle BEpPHEMCsI K YMHBIM KOHTPaKTaM Jlajiee U y3HaeM, Kak OHU
peanusylorcs. Kak roBopuTcs, HaM HyKHBI YMHbBIC MOJEJIN,
TOHKWE KOHTPOJIJIEPBI U TPOCThIE TTPE/ICTABICHNUS.

Eris Industries cosgamna ¢hpeiitMBOpK st pa3pabOTKH JeIeH-
TPAJIM30BaHHBIX PUJIOKEHN I, KOTOPBIH HazbiBaeTcsa Decerver.
Ha BeG-caiiTe mpoekTa MOKHO HAWTH OOJIBIIOE KOJIUIECTBO
JIUTEPaATyPHhl, ONMUCHIBAIONIEH, KaK TTOJTb30BaThCA (DpeiiMBOp-
KOM, a TaK’Ke BCe €r0 PEeBOIOIMOHHbIE METOIUKH, TOMOTalo0-
niye yrpocTUTh CO3/laHue JIeNEeHTPAJIN30BAHHbBIX MTPUJIOXKe-
Huii. Tam TOBOPHUTCS, UTO MO/Ie/ I — YMHBIE KOHTPAKTHI, HO
pobJieMa B TOM, 4TO YMHbIE KOHTPAKTBI IEHCTBYIOT T10 TIPUH-
IUITY «IIJIATH W UTPaii» U He JIOJKHBI 3aBUCETh OT CO3/IaHUS
Mojiesiell. ITO HeHY KHasl CJI0KHOCTb. OJIHAKO apXUTEKTypa
MVC Bce eliie MOKET IIPUMEHSITHCS JIJIsl CO3/IaHUs lelleHTpa-
JIN30BAHHBIX MPUJIOKEHUIT, U Ballld KOHTPOJJIEPI OYIyT
B3anMMoO/leicTBOBAThH ¢ 1ernmoykaMu 6J0okoB 1 DHT BMmecTo
cepBepoB.
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YTO MbI CTPOUM?

B cBOEM TIepBOM MPUIOKEHUH MBI PeaN3yeM JeTeHTPATNU30-
BaHHYyIo Bepcuio Twitter. Mexanuam BitSwap B I[PFS nozapas-
yMeBaeT, uTo Bee OJIvKaiiiime y3yibl Oy/yT U3BJIEKATh TaHHbIE
W3 y3Jia, XPaHsIIero UX JOoKaJabHO. /leleHTpaqn30BaHHbIN
Twitter — moJyie3HBIN THCTPYMEHT, HO 9TO He TepBast MOMbITKA
ero peasnmsaiiuu. HeckosbKo JietT Hazas OpasusIbCKuil pa3pa-
6otunk Muresap @peiitac Hamucaa AeleHTPaIn30BaHHbIIT
Twitter, momyunBmnii HazBanue Twister. YBoI, Twister nmemn
MHOTO ITPo6JIeM 6e301IaCHOCTH, KOTOPBIME He IIPEMUHYJIN BOC-
0JI30BaThCs criamepbl, 1 Dpeiitac GbLI BEIHYKICH PEayn30-
BaTh TPyObIe UCTIPABICHUST UMEBIIUMUCS Y HETO WHCTPYMEH-
tamu. Mcrpasiierus rpy0bie, HOTOMY UTO B HUX HCIOJIb3YIOTCSI
TaKKe IPUEMbI, KaK TIOJTHBIN ITIKJI IOKA3aTETbCTBA BBITOJTHEH S
pabOThI TIPU CO3aHUN HOBOTO IOJIb30BATESI LTSI TIPOBEPKH
€T0 UJIEHTUYHOCTH TIOCJIE PETUCTPAIIAH, JIJIST TPEIOTBPAIIeHNS
ataky CuOMIIBL. ITO CO3/AaeT BBICOKMII Oapbep BXOja st
HOBBIX [TOJIb30BATEIEM, JKETAIOINX TPOCTO OITPOOOBATH HOBYIO
CUCTEMY, HE 3aTPaurBasi CyIECTBEHHO BEIYUCIUTETHHYIO MOIII-
HOCTb pajiil I0Ka3aTeJIbCTBA CBOE 106ponopsgouHocT. Bio-
6aBok Twister IOBOJILHO CJIOKEH B yCTAHOBKE U HACTPOIIKE.

MpbI MOKEM U3BJIEYb BBITOLY U3 CO3/IAaHNS HOBO JICTIEH TP -
30BaHHON Bepcun Twitter, mOTOMY 4TO OITPOOYeM Ha ITPaKTHKE
HOBBIe TexHoJioruu, Takue Kak IPFS u Bitcoin. Mbl HazoBeM
nputokenne Mikro. DToT mepBblil puMep XOPOLI elle U TeM,
YTO OH JleMOHCcTpupyeT npumenenrie MVP g cospanus Je-
IeHTPATN30BAHHBIX MPUIOKEeHNH. /J[aHHbIe OTHOCUTETBHO
MIPOCTBI: BBI — MTOJIB30BATEND U Ty OJIMKYeTe MUKPOCOOOIIEHSI.
Bbl MoskeTe mckaTh HOBBIX I10JIb30BaTEIEH 1 IIpoCMaTpuBaThb
UX MUKPOCOOOIIEHUSL.
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MoaroroBka

[ToaroroBuM oKpysKeHue pa3paboTku Ha s3bike Go. 51 Beerma
cTapaioch u36eraTh JIOOBIX CII0KHOCTEI, T1e TOJIBKO BO3MOKHO.
K cuactpio, Go mocTaBJisieTcst B BUjle TAKETOB JIJIST YCTAHOBKH
B Linux (Attp.//bit.ly/go-pkg-linux) n Mac OS X (http.//bit.
ly/go-pkg-mac). (Ilpoury mpoienus y mosb3oBareseir Win-
dows, HO MBI Oyaem paccmaTpuBaTh paspabotky B Unix-
HOZ0OHBIX CHCTEMAX. )

B yIoMsIHY TBIX ITaKeTaX 3aMevaTe/IbHO TO, YTO OHU aBTOMATH-
vyeckn ycranaBauBaior Go B karasor usr/local/go n wactpan-
BAIOT [lepeMeHHbIe OKPYKEHUs, OTpeIessionye myTu. Takue
HepeMeHHbIe OKPYIKEHMS YacTO OKa3bIBAIOTCS MCTOYHUKOM
npobJieM B IPOrpaMMHbBIX KOHpuUryparusax. OHU OTKPBIBAIOT
JIOCTYII K BaliuM OMOJIMOTEKAaM M3 KOMaH/IHOi cTpoku. Eciu
OblI ITAKeThI HEe HACTPAUBaJIM 9TU [IEPEMEHHbIE aBTOMATHYECKH,
BbI MOIJIM ObI OTIPEENTD UX BPYYHYIO B KOMaHHON CTPOKE,
KaK [0Ka3aHo HIUKe:

export GOROOT=$HOME/go
export PATH=$PATH:$GOROOT/bin

B nannom npumepe epeMenHast $HOME XpaHUT ITyTh K KaTaslo-
Ty, Ky/la BBITIOJTHsLTach yctaHoBKa Go (usr/local/).

Yeranosus Go, mpoBepuM ero paborocrocobHocTh. B mar-
Ke Ssrc/ co3zaliTe HOBYIO MalKy ¢ UMeEHeM tests/ 1 BHYTpU
Hee cosfaiite daiin helloworld.go. Beenute B Tepmunae cie-
JYIOIIYI0 KOMaH/Y, YTOOBI IPUCTYNUTh K PEaKTHPOBAHUIO
aiina:

nano helloworld.go
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JloGaBbre B (haily1 ciremyronuii hparMeHT U COXPaHUTE €ro:

package main

import "fmt"
func main()
{

fmt.Printf("hello, world\n")

3arem 3allyCTUTE €TI0 C IIOMOIIbIO Go:

go run hello.go

Ecsu B TepMuHase mosiBUTCS TEKCT hello, world!, 3HAUUT, Go
YCTaHOBJIEH TTPaBUIbHO. OTJINYHO — Teneph MOXKXHO YCTaHO-
BUTD JIOTTOJHUTEbHBIE 3aBUCUMOCTH. [Ipexe Bcero Hy:KHO
ycranoButh IPFS. Go cymiecTBeHHO yIIpoIaeT ycTaHOBKY
3aBHCUMOCTEI HEIIOCPEACTBEHHO 13 KCTOYHUKOB. UT0OBI ycTa-
nosuth IPFS, BBeiuTE cemyionyto komanay B TepMuHaIe:

go get -d github.com/ipfs/go-ipfs
[Tocse ycraHoBKM MMIIOPTUPYITE HACTPONKY bash:

source ~/.bashrc

Komata go get aBTOMaTU4YeCKU 3arPy3UT U YCTAHOBUT BCe
HEOOXOIMMbIE 3aBUCHMOCTH B TTAITKY SC, HAXO/SIIYIOCS B KOP-
HeBoii manke Go. Ilepeiiis B manky s7¢ ¢ TOMONIbIO KOMaH/IbI
cd, BbI HaiiJleTe elle OJHY MAMKy ¢ HazBaHueM github.com. Go
«Hapexer» agpeca URL, oTkyma 3arpyskaanch 6uOJIMOTEKH,
1 1peBpaTuT Kaxkablii komrnonenT URL B oTzesbHyIo narnky.
Tak, naipumep, B arnke github.com Oy et co3nana narnka jbenet.
BuyTpu Hee OGyzmer coszmana manka goipfs u Tak gauee. ITo
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y100HO, IOTOMY YTO IIPU YCTAaHOBKE GOJIBIIOrO KOJUYECTBA
3aBUCUMOCTEN 13 OHOTO NcTOUHNKa (GO aBTOMATHYECKU pac-
COPTUPYET UX I10 OTAEJIbHBIM HarkaM. TakuM oO6pa3oM, Bce
3aBucuMocTH, sarpyskennsie ¢ GitHub, okaxyrca B manke
github v 6yyT pacCOPTUPOBAHBI 110 TATTKAM ¢ KIMEHAMU, COOT-
BETCTBYIONMMU UMeHaM Tostb3oBaresteit GitHub, ubu mpoexTor
BBI 3aTrPY3UJIH.

[epen ucnompzosanuem [PFS ny:xHO nHnnmanmusuposats ee
KOHGuUryparmonsbie (hailibl, BBITIOJHUB KOMaH/LY:

ipfs init

:EeBHHOHHGHHGSaﬁMBTIK%KOHBKOCGKYHH;OHaﬂO6aBHT
B KOH(MUTYpAIHUIO TTPeoTpeieIeHHbIE Y3JIbl U MPUCBOUT Ba-
nieMy ysJiy rnapy KJaodel yid njleHTuuKaIuu B CETH, KOTO-

pble TIOHa00TCsT, KOT/Ia BBl OyjieTe 100aBJIsATh WU 3aKpe-
TIATH paii.

Ecnu mocite 3aBepiiieHnst KOMaH/IbI init BBECTH KOMaH/Iy ipfs,
B OKHE TePMUHAJIA TOSBUTCS caeyfoniuii TekcT (cMm. c. 104—

105).

B sToMm TekcTe nmepeuncenbl Bce KOMaH/Ibl, TIOIeP;KUBaeMble
IPFS, u ero BoIBO/T 03HAYAET, YTO YCTAHOBKA ITPOIILIA YCITEIITHO.

Terneps nonpobyem uto-HubY b 106aBUTH B IPFS:

ipfs add hello

ITa KOMaH/a I0JIKHA BEPHYTh HEYTO, HallOMMHAIoIIee CJIe/ly-
IONIYIO CTPOKY:

# QmT78zSuBmuS4z925WZfrqQlqHal56DQaTfyMUF7F8ff50
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ipfs - global p2p merkle-dag filesystem
ipfs [<flags>] <command> [<arg>] ...

Basic commands:

init Initialize ipfs local configuration
add <path> Add an object to ipfs

cat <ref> Show ipfs object data

1s <ref> List links from an object

Tool commands:

config  Manage configuration

update Download and apply go-ipfs updates
version Show ipfs version information
commands List all available commands

id Show info about ipfs peers

Advanced Commands:

daemon Start a long-running daemon process
mount Mount an ipfs read-only mountpoint
serve Serve an interface to ipfs

diag Print diagnostics

Plumbing commands:

block Interact with raw blocks in the datastore
object Interact with raw dag nodes

Use 'ipfs <command> --help' to learn more about each command.

ITO XEIII TOJBKO YTO J0OaBIEHHDIX JaHHbIX. CaMi JaHHbIE BCe
ele XpaHgTCd Ha BalleM KOMIbIOTEPe, HO Tereph MMEETC s
aJ[pec, yKa3bIBAIOIIUI Ha HUX, 1 JIIOOOH, 3HAIOIIHIT 3TOT aJIpec,
CMOJKET MTOJIYIUTh (Paiil HEMOCPeCTBEHHO € BAIIETO KOMITBIO-
Tepa, ecJU OH TMOJKJI0UeH K ceTu. Iloce 3arpysku apyroi
MOJIb30BaTENb TOKe Oy/IeT BiaaaeTh Komnueil anubix. C aToro
MOMEHTAa JIPYTHe, KeJIAIOIIHe OJYYUTh Te XKe JaHHble, CMOTYT
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ipfs - global p2p merkle-dag ¢ainnoBasa_cucrtema
ipfs [<dnaru>] <komaHpa> [<aprymeHTt>] ...

OCHOBHble KOMaHAp!:

init

WHuumManusupyeT nokanbHyw KoHourypauuw ipfs

add <nyTb> [lobaBnAet obvekT B ipfs
cat <ccoinka> BbiBOAUT 06beKT AaHHbIX M3 ipfs
1s <ccbinka>  BbIBOAUT CMUCOK CCbIIOK M3 0b6bekTa

WHCTpYMeHTaNbHble KOMaHbl:

config
update
version

YrnpaBneHue KoHPUrypaumen
3arpyxaeT U npumeHseT obHoBneHusa go-ipfs
BeiBOAMT Bepcuw ipfs

commands BbIBOAUT CMNMCOK AOCTYMHbIX KOMaHA,

id

BbiBOAMT uHPopMauuw 06 y3nax ipfs

[OMNONHUTESIbHbIE KOMaHfbl:

daemon
mount
serve
diag

KomaHapl

block

object

3anyckaeT LONTOXMBYWMIA Npouecc-AeMoH

MoHTupyeT ipfs B pexume AocTyna TO/NbKO ANS 4YTEHUs
CnyxuT uHTepdeiicom Kk ipfs

BbIBOAUT AMArHOCTUYHECKY WHPOpMaLMI0

06CNyXMBaHUA:

B3aunmopeicTBYyeT C HU3KOYpPOBHEBbMU OJIOKaMU B XpaHWuue
LAHHBIX
B3aumopeincTtByeT C HU3KOYPOBHEBbIMU y3/1aMu rpada

Ucnonb3yiiTe 'ipfs <komanpa> --help', 4T0O6bl NONyYUTb CRpaBKy

0 BblbpaHHOW KOMaHze.)

3arpy’KaTh UX Cpasy C IBYX KOMITBIOTEPOB — BalIeTO U MPHU-
HaJIJIe;Kallero Apyromy moJb3osaresio. Yem GoJibline y3i10B,
XPaHANUX TaHHbIE, TeM ObICTPee BBIMOJTHSIETCS 3aTPy3Ka,
B TouHocTu Kak B BitTorrent. Ho B oTsinuue ot BitTorrent
aitnosas cucrema IPFS umeer nonosHuTesbHble TpEnMy -
IIecTBa B BUIE BEPCUOHUPOBaHUA (versioning) 1 BCTPOEHHOU
CUCTEMBI UMEH,
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Terneps, nocie gobasienus aanubix B IPFS, MoskHO 101IpO-
60BaTh MOJTYYUTH UX:

ipfs cat <xew AaHHbIX>

ITa KOMaH/la JI0JKHA 3arpy3uTh (ail hello U BBIBECTH €TO
cogiepskumoe. OHa rpounTaeT (ails, XpaHsanuiicss Herocpe/1-
CTBEHHO Ha BallleM KOMITbIOTepe.

Caenyromias 3aBucumocth — Kerala. Kerala — ato HebGosbimas
obepTKa, koTopyto s Harcan aast paborer ¢ IPFS u Colored
Coins c¢ 11eJ1bi0 YIIPOIIEHUST CO3IaHUS JeTeHTPATU30BAHHOM
Bepcuu Twitter, HO OHa TOCTATOYHO YHUBEPCATbHAsI, YTOOBI ee
MOKHO OBIJIO UCIIOJIb30BATh B JIPYTHX JIEIIEHTPATN30BAHHBIX
npusioxkenusx. Kerala ynporaer no6asienue nanubix B IPFS
B hopme MerkleDAG. YcTaHoBUTH €€ MOKHO KOMAH/IOI:

go get -u https://github.com/11Sourcell/kerala

Cuiesyromuii mpuMep JeMOHCTPUPYET TIPOCTOTY J0OABJIEHUS
nannbix B IPFS u nsBneuenus ux orryaa:

// 3anycTuTb y3en
node, err := kerala.StartNode()
if err != nil

{
}

// Do6aBuTb TekcT B IPFS (co3paTtb MerkleDAG)
var userInput = r.Form["sometext"]
Key, err := kerala.AddString(node, userInput[@])

panic(err)

// TonyuuTb TekcT u3 IPFS (u3Bnevb MerkleDAG)
tweetArray, _ := kerala.GetStrings(node)

[Tepsblit (hparMenT Ko/Ia 3aILyCKaeT y3eJ1 U IIpeBpalaeT AeleH-
TpanuszoBaHHoe npuokenne B kanenta IPFS. On 3amycrut
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JIeMOHA, KOTOPBII TOIILJIET B CeTh cOOOIIeHNE, 0003HAYNB cebst
yaj0M cet. Bropoii ¢pparment gobasiser tekct B IPFS. Bor
Moxere 106aBuTh B IPFS sr06bie matnHble: Bugeodaiiibl, n30-
OpaskeHusI, CTPYKTYphI AaHHbIX. Ho B anHOM TipuMepe uc-
HOJIb3yeTcst MeTo/[ AddString, mobasistommii B IPFS mpoctyio
crpoky. Kask/plii pas, korja Bbl Jo0aBiisieTe CTPOKY, 06epTKa
CO3/Ia€T HOBBIN XeTIl JIJid 3TON CTPOKH. 3aTeM OHA CBS3BIBAET
9TOT X€III CCHIIIKOM ¢ mpeabiay M. Cehlika — 9T0 aOCTPaKTHBII
TEPMUH, TPOCTO 0003HAYAOIINI, YTO B OTBET Ha 3aIIPOC Xela
HocJeHeil cTpoKu OyzeT Bo3BpalileHa MOCIe[0BaTeTbHOCTD
Xelrei BceX CTPOK, CBI3aHHBIX CChIITKAMM.

CchLIKN XPaHATCS B CTPYKTYPE JIaHHBIX, KOTOPast B TEPMUHOJIO-
ruu IPFS naseiBaercst MerkleDAG. 910 opueHTHpPOBaHHbIIT
anmksmaeckuii rpad (Directed Acyclic Graph, DAG), koTopsbrit
MOKHO HCIIOJIb30BATh /ISl YCTAHOBJIEHUS] OTHOIIEHUIT MEX/LY
nanabiMu. MerkleDAG — oTiimatoe cpeicTBo IS elieHTpain-
30BaHHOM Bepcun Twitter; pu Iy OJIMKaIMy Kask[0r0 COOOIIEHHST
06epTKa IPOCTO CBSIKET €T0 € MPEIbIYIIUM XEIlIeM U COXPAHUT
HOBBIH Xelll B JIOKAJTbHOM TEKCTOBOM haiijie ¢ umMeHeM output.
html. ToJTbKO BbI 3HAETE ATOT XEIIl ¥ UIMEETE IOCTYTI K TAHHBIM, HO
BbI CMOJKETE TIO/IEJTUTHCS UM C JIPYTUMHE TT0JIb30BATESIMU CETH.

[Tocrennuit hparmeHT (haKTHYECKH BBITIOTHIET KOMaHy ipfs
cat, 1iepeiaBasi eii Xelll, CBSI3aHHbII € BalllUM HIeHTH(MHUKATOPOM
(c momomniwio IPNS), u coxpansier pe3ybraT B MacCuBe JIJIst
JTaJTbHENTIEro MCIOIb30BAHNST 1 OTOOPAsKEHHS B TIPEICTABICHU.

Bbi Oyziere Tak:ke MCIOJIB30BATH €Ie OJHY JIETKOBECHYIO 3a-
BUCHMOCTh — httprouter, — YIIPOIIAIOILYIO CO3/aHue BeO-
MIPUIOKEHU . YCTAaHOBUTH €e MOKHO CJIeAyIONIell KOMaH/I0M:

go get -u github.com/julienschmidt/httprouter

TeHepb, KOr/ia BCE€ 3aBUCUMOCTHU YCTaHOBJIEHBI, MOKHO IOUTHU
AaJjiblle 1 3arpy3uTb I/ICXOZ[HI)IfI KOJZ AeeHTPAJIN30BaHHOT'O

107



Inaea 3. Co3gaHvie NepBoro AeLeHTpanM30BaHHOro MPUIOKEHNS

MPUJIOKEHUsT, KOTOPOE MbI Oy/1eM co3aBaTh. S B3si1 Ha cebst
CMEJIOCTh HAMUCATH MPUJIOJKEHIE 3apanee — 00beM Oy N B-
IIETOCST KO/IA CJIMIITKOM BEJTUK, YTOOBI TPOCUTH BAC BBOJIUTH €70
BPYUYHYIO, — TI03TOMY PEIITII, 9TO Oy/IeT JIydliie, eciu st Oymy
JIaBaTh TOSICHEHMSI TIOCJIE TOTO, KaK BbI €T0 3arpy3uTe, cobepe-
Te U 3anyctuTe. Beenute B TepMuHaIe CAeAYIONYI0 KOMaH/TY:

go get -u github.com/11Sourcell/dapp

Jlist ctipaBKY HYKe TIPUBOJIMTCS CITMCOK BCEX MOJyJIel, UM-
MOPTHUPYEMBIX JIeTIeHTPAITU30BAHHBIM MTPUIOXKeHeM. Bee onn,
kpome IPFS, Kerala u httprouter, IBJISIIOTCS YACThIO CTAHIAPT-
Hoit 6ubanorexku Go:

import
(
"net/http"

"github.com/julienschmidt/httprouter"
"github.com/ipfs/go-ipfs/"
"path"
"html/template”
"fmt"
"log"
"github.com/11Sourcell/kerala™
)

B okHe TepmuHazia miepeiiuTe B Manky npoekra dapp v BbI-
MOJTHUTE KOMAH/Y 'go install .'. 3aTeM, OCTABAsICh B HTOM JKe
KaTaJjiore, BbIIIOJITHUTE KOMaH/ly 'go run app.go', 4TOOBI 3alry-
ctuth npusoxerne. OTKpoiiTe B Gpaysepe CTPaHUILy € aAPECOM
localhost: 8080, v BbI yBUIITE CTPaHUILY cBOero npoduiist. OHa
JIOJIKHA BBITJISAIETH IIPUMEPHO TaK, Kak MoKa3aHo Ha puc. 3.1.

B Heii moka HeT cOOOIIEHU, TIOTOMY YTO Bbl HU OJIHOTO €l1le He
nobaswin. (Ha prucyHke nzobpaskeHa CTpaHUIa C MOUM TIPO-
dbusem mocie 106aBIEHIS HECKOJIBKUX coo0IeHuii.) Temepsb
OTIPaBbTE YETHIPE-TISITh COOOIIEHUH, BOCITOIB30BABIINCH T10-
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JieM BBOJ1a. [Tocste OTIIpaBKU KayKI0TO COOOIIEHUST BO3BPAII[aii-
TeCh Ha IJIABHYIO CTPAHUILY M OOHOBJISIITE ee, 4TOObI YBUAETD
nx. [71aBHas cTpanuiia mpuaoKeHnud OJTHOBPEMEHHO SBJIIETCS
CTpaHuUIlell Balero mpouist, U Ha Hell 0TOGPAsKAIOTCST BCE BaIITH
coobmenus. [IpuioskeHne nMeeT Takyke CTPAHUIy TOKMCKa,
MOMOTAIOTILYT0 HAXO/IUTh IPYTUX MTOJTh30BATENEN U UX TPO(UITH.
[laBaliTe Ha3bIBaTh Hallle IEMOHCTPAIIUOHHOE MTPUJIOKEHNUE
Mikro.

" Incalhost:B080 w B0

1] Sve-sssentiai-phan. Chean Up Your hes: HASH TADLE = OPL sstaysueducni-ic 3 Prepaning forgoog's 7] Preparing for a Goo

My Prefila Discover

submittext

hellisos

hoo

Sing the sweel songs of thailand
whatsup

helloasia

| mm hare

hello

hellothailand

hellothailand

Puc. 3.1. Mot npodusb

MapuwpyTusayuma

PaccmoTpum cHavama, Kak BeIrigagaT MapiipyThl. [pusoxenne
HCIIOJIb3YeT YHUBEPCATBHYIO 1 JIEFTKOBECHYT0 OMOIOTEKY MapIIl-
pytusaryu (httprouter), ONUPAONTYIOCS HA BCTPOeHHbIH B GO
maket net/http. HaromHio, 4to B cTaHIap THBIX BEO-TPUIIOKEHHSIX
IS 3aTPY3KU CTPAHUIT ¥ OTIIPABKHU JJAHHBIX YACTO TIPUMEHSIOT-
cs1s HTTP-metonbl GET 1 POST. To ke caMoe TTPOUCXOIUT B MapIII-
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pyTax; BMeCTe ¢ HUIMU BBITIOJIHSAIOTCS ONepaIuu ¢ JaHHbBIMU
(xoMaH 1B CAT 1 ADD (haitsioBoii cucrembl IPFS).

MapiipyTbl onpesiesisiroTcst B MeTo/ie main B dhaiijie app. go:

// [2] OnpepenexHve MapupyToB

router := httprouter.New()

// MapupyT 1 K rnaBHoOW cTpaHuue (npodunio)
router.GET("/", TextInput(node))

// MapuwpyT 2 K CcTpaHuue noucka
router.GET("/discover", displayUsers(node))

// MapuwpyT 3 K npopunam Apyrux nosbsoBaTenien
router.GET("/profile/:name", TextInput(node))

// MapupyT 4 [obaBneHue TekcTa B IPFS
router.POST("/textsubmitted", addTexttoIPFS(node))

// [3] CBsi3aHHble pecypchl

router.ServeFiles("/resources/*filepath"”, http.Dir("resources"))

http.Handle("/resources/", http.StripPrefix("/resources/",
http.FileServer(http.Dir("resources"))))

http.Handle("/", router)

// [4] 3anyck cepsepa
fmt.Println("serving at 8080")
log.Fatal(http.ListenAndServe(":8080", router))

Omnpezgenenne MapuipyToB HAUMHAETCS ¢ MHUIMATN3AIIUN
CTPYKTYPbI JAHHBIX:

router := httprouter.New()

B kauecTBe orcTymienust oTMeuy, uTo (GO He SBISEeTCS SI3bIKOM
00BEKTHO-OpHEHTHPOBaHHOTO mporpammuposanus (OOII)
B TpauIIMOHHOM rToHuMaHuu. OH cjielyeT MOJIe, TOX0Ke
Ha OOII, vo nmetormeit ceon otanuus. CTpykTypsl B GO — 310
PasHOBUIHOCTH 06BEKTOB. CTPYKTYPbI UMEIOT ITOJISI U METO/IbI
U JeCTBYIOT 10106HO oO6bekTaM. B o6brunbix sg3bikax OOTI
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JUIST OTIpeiesieHnst 0GBEKTOB UCITOB3YETCsT KITI0YEBOE CJIOBO
class, YTO TIOMOTaeT OPraHU30BaTh HacJenoBanmne, HO B Go
OTCYTCTBYeT MeXaHU3M HacJiezioBanus. Ha nepsblit B3TJ1s1/1 9TO
MOJKET MOKa3aThCsT GOJIBITIM HEJIOCTATKOM, HO B JICHCTBUTEIb-
HOCTH SIBJISIETCST IOCTOMHCTBOM s3bIka. HacsenoBanme moxet
[PEBPaTUTh KOJ| B 3ally TAHHBII KIyOOK, 0COOEHHO KOT/Ia MMe-
€TCsT MHOTO KJIACCOB M PA3JIMYHBIX peanu3aiuii nHTepdeiicos,
HacJie/[lyeMbIX ¥ pacIIMPSIEMBIX BHU3 TI0 /iepeBy nepapxuu. B Go
JJIS OIpesiesIeHUsT OTHOIIIEHUI MeX/Ly CTPYKTYPaMU 1 MHTep-
deiicamu MCTIOMB3YIOTCSI MEXAaHU3MBI MTOJITUTIOB (OTHOTIIEHHE
BUJIA <IBJISIETCSI» (is-a)) M KOMITO3UIINT OOBEKTOB (OTHOIIEHUE
Buaa «uMmeeT» (has-a)).

[TepBoIit MapIIpyT onpesiessieTr MeTo/l, KOTOPBIH /I0J;KEH BBI-
3bIBAThCS IMPU Tepexojie TMOJb30BaTeNsd Ha CTPAHUILY
localhost:8080/. D1y cTpaHUIly BBl BUIEN, KOT/A 3aITyCTUIH
MPUJIOKEeHNE B TIePBBIi pa3. MapiipyT 2 Be/leT K CTPaHuUILe TI0-
ncka. Ha Heli MOXKHO yBUIETh BCe Y3JIbl, B HACTOSIINIT MOMEHT
TOJIKTIOYEHHBIE K CETH U BBITIOTHSIONTNE TTPUIoKeHne. Mapii-
pyT 3 — ato mozeab URL. O6parure BHIMaHIE HAa KIIOYEBOE
CJIOBO :name Ti0cJie /profile/. OHO NCTIOJIBb3YETCS /I 3aTPy3KHU
mpouIIst MPOU3BOJIBHOTO T10Jb30BaTe s; ecan B crpoke URL
3aMEHUTD :name WAEHTU(DUKATOPOM MOJIb30BaTe s, Gpaysep 3a-
rpy3uT Ipohuiib 3TOro moab3oBatesd. Posb ngentudukaropa
B IaHHOM ciiyyae urpaet ugeHtudukarop ysia IPEFS, cosnannbrit
B MOMeHT 3arrycka jiemona IPFS. Kaxprit yzen IPFS momydaer
COOCTBEHHBIN MAeHTU(DHUKATOP, a TAK KaK Balll 9k3eMIuissp Mikro
apisiercst ysyaom IPFS, BbI Takke momydaere naeHTUhUKATOP.
Mapripyt 4 nobasisier Tekct B IPFS, BbI3bIiBast MeTo/[ POST.
Bestkuii pas, Korja moJib30Batesib MOChLIAeT COODIIEHNE, OHO
nobasisiercst B IPFS mocpemctBom atoro mapripyTta. boku [3]
1 [4] CBA3BIBAIOT CEPBEP C pecypcaMU U 3aIlyCKalOT €TO IJId
o6cayxuBarus nopra 8080 Ha JIOKaJIbHOM KOMIIbIOTEpE.
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CoxpaHeHue U usBJsiedyeHne AaHHbIX

O6parute BHUMaHIE HAa WHCTPYKIINIO 3AITyCKA y3J1a B CAMOM
Havajie MeTo/ia main:

node, err := kerala.StartNode()
if err != nil {
panic(err)

}

IT0 Bee, uTO TpedyeTCs CAeIaTh MPUIOKEHII0, 4TOOBI CTaTh
vactbio cetu IPFS.

[Tocsie oTIpaBKK HECKOJIBKUX TIEPBBIX COOOIEHUIT B CETh BbI
MOTJIM HabJII0[aTh, KK OHK APYT 3a APYTOM MOSBJISIOTCS B Ta0-
JIMIIE TI0/I KHOTIKOM ¢ HaAnuchio «submit texts (oTnpaBuTh
coobmienne). Bbl ToJbKO 4TO 106aBUIN CBOM TIEPBbIE TaHHbBIE
B JlelleHTpa/In3oBanHoe npuiaoxernne! [TomHuTe, 4To 1o6aBe-
nue ganubixX B IPFS ne osnavaer, uto onu ObLan pa3OUThHI Ha
MUJLJIMOH YaCTel W Pa3ollIUCh IO KOMIIBIOTEPAM JPYTUX JITO-
Jieit; uTo OBl HU CITYYUJIOCH, HU TPABUTEIBCTBO, HU €I1le KTO-TO
He CMOJKeT yIainTh nxX. Ha camom fiesie BBl TPOCTO TMOCIaIn
B CEeTh COOOIIEHNE, YTO BbI COXPAaHUJIM COOCTBEHHbIE JJAHHBIE.
Onu XpaHATCs JIOKAJIBHO, B BallleM KOMIIbIoTepe. Ecii BbI BbI-
KJTIOUMTE KOMIIBIOTED, TAHHBIE CTAHYT HEOCTYITHBIMU,

Ira podiieMa CBOICTBEHHA HEKOTOPBIM JIETIEHTPATM30BAHHBIM
NPUJIOKEHUSIM, TAKMM KakK Twister: 4ToObI laHHbIE OCTaBAJIChH
JIOCTYITHBIMU, KOMITBIOTED JIOJIKEH OBITH BCE BPEMST OIKITIOYEH
k cetu. Ho IPFS 3ameuarenbHa Tem, 4TO CTPEMUTCS K MTOCTO-
SHCTBY U JleJTaeT BO3MOKHBIM JIOCTIKEHUE COCTOSTHUS, KOT/Ia
JlaHHBIE JIOCTYTTHBI TOCTOSTHHO. KoTa apyrue moib3oBarenn
npusioxkenust Mikro mpounrtaior Batiie coob1iieHe, OHI COXPa-
HAT ero Komnuto y cebst. VI 910 OyeT porcxXouTh PEKyPCUBHO
o Beeli cetu. YeMm GoJIbIIe JITOIEN TTIOTYYHT BAIIHU JAHHBIE, TEM
GoJiee MIMPOKOE PACTIPOCTPAHEHIE OHU TTOJIYYAT.
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[ToBCIOY BHYTPH IPIJIOKEHNUST MBI OY/1EM UCTIOJB30BATh CTPYK-
Typy y3aa IPFS. Ona tpebyercst Bcem onepanusim CRUD/
REST. Ob6ecrieuntsd ee JOCTYMHOCTH BO BCEM MPUIOKEHUN
MOZKHO, HalipuMep, 00bsIBUB TJI00AIBHYIO TEPEMEHHYTO; 5TO,
ompeiesieHHo, HanboJiee MPOCTOe PelleHne, HO CO3/IaHue TJI0-
6aJH:>HbIX IIEPEMEHHBIX CHUTAETCA AYPHBIM TOHOM, B YaCTHOCTU
MOTOMY, YTO MOKET PEBPATUTD OTJIAIKY GOJIBIIIX MTPUTIOKE-
HUIT B cytuii kormmap. Yto6bt n3bexath moqo6HOT0, MBI OITpe-
JeJTUM TUTL 1 Oy/IeM TiepeiaBaTh ePEMEHHYIO BO BCE BHI3OBBI
METO/IOB MapIIPYTOB:

type IPFSHandler struct {
node *core.IpfsNode

}

Mpi 3aBepHeM (DYyHKIIUIO MAPITPYTUZAIIAA B IPYTYIO (PYHKITHIO,
4TOOBI MOJIYYUTh BO3MOKHOCTD TIepeIaBaTh y3€J B BUJIE Iepe-
MeHHOI. B3ryistHuTe Ha Koji, peaqusyfommii 106aBaeHre TaH-
HBIX B CETh:

func addTexttoIPFS(node *core.IpfsNode) httprouter.Handle
{

return func(w http.ResponseWriter, r *http.Request,
ps httprouter.Params)

{
r.ParseForm()
fmt.Println("input text is:", r.Form["sometext"])
var userInput = r.Form["sometext"]
Key, err := kerala.AddString(node, userInput[@])
if err != nil {
panic(err)
}
}

3/ech cHavasIa MPOU3BOAUTCS TTAPCUHT (POPMBI, YTOOBI TTOJTY-
YUTH BXOJHON TEKCT B BUJIE CTPOKH, a 3aT€M OH J00aBJISIETCSI
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B ceTb IPFS ¢ momonpio MeTosa AddString us 6ubanoTeku
Kerala, koTopoMy B 0ZIHOM U3 IapaMeTPOB IIE€PEJAETCS Y3eJl,
a BO BTOPOM — CTPOKa. B OTBET MbI 110JIydaeM KJIOU B BUJE
BO3BPaIaeMOro apamerpa 1 BbIBoAUM ero. Kiou — 510 xerr
TOJIBKO YTO OTIPABJIEHHBIX JaHHBbIX. BOT U BCe; MMEHHO Tak
OCyIIeCTBJIsIeTCs IobaBIeHre JaHHbIX B ceThb. Teneps gaBaiite
HOCMOTPUM, KaK YATaTh JaHHBIE U3 CETU U 0TOOpasKaTh UX Ha
cTpanuile npoguJs.

Cpasy mocJie 3arycka MPUJIOKeHNE BBITIOTHSIET TIEPEXO/T K JI0-
MallTHe CTPaHUIle «/» 1 BBI3BIBAET METOM TextInput(node).
[Togo6Ho npeabiayieil GyHKIMK, 9Ta TaKKe 00epHyTa COOT-
BETCTBYIOIIMM METOIOM http, 6s1arogapst 4eMy Mbl HOJIy4aeM
BO3MOXKHOCTb TIEPE/IABATD Y3€J B IEPEMEHHOM:

func TextInput(node *core.IpfsNode) httprouter.Handle {
return func(w http.ResponseWriter, r *http.Request,
ps httprouter.Params) {

3ateMm BoinotHsieTcst iapcuur crpoku URL, uToObI omipeennTsb
HaJIM4¥e B Hell ujenTuduKaropa ysia (To ecTh ujenTuuKa-
TOPA MMOJTB30BATEJIST ). ITOT METO/I BBI3bIBAETCS JIJISI IOCTYTIA HE
TOJIBKO K BallleMy JIMYHOMY TTPOMUITIO, HO U K TIPOMUIISIM [IPY-
rux noab3oBateneil. [lo naanumio npentndukratopa 8 URL
pelraeTcs, 4yTo JeJaTh JAJbIIIe:

var userID = ps.ByName("name"

ITa MHCTPYKIKS COOOIIUT, IPUCYTCTBYET JIM IapaMeTp ¢ UMe-
HeMm B URL. Ecsin mapameTp oTcyTcTBYeT (3TO O3HAYAET, UTO
BBITIOJIHEH 3AMPOC HA TTOJyYeHUE CTPAHUIIBI C TUYHBIM TPO-
dbunem), Kerala ussneuer xem merkleDAG no uaentuduka-
TOPY COOCTBEHHOTO y3J1a, UCTI0NIb3yst cTpaTeruto IPNS paspe-
menns uMeH. Ecam mapamerp npucyrersyer, Kerala mosyuaur
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DAG, accortmmupoBansblii ¢ ykazaHHbIM UMeHeM. DAG — opu-
eHTHUPOBAHHBIN AIUKJINYHBIN Trpad, TO3TOMY, KOT/Ia B HETO
7100aBIISIETCST HOBBIIT X€Ill, OH YKa3bIBA€T HA BCE TPEIbIIYIINE
X€IIU B 00pPaTHOM XPOHOJIOTHYECKOM MOPSI/IKE. SHAYUT JIH, YTO
UIEHTUIHOCTD TTOJTH30BATEJ IS TIOCTOSTHHO M3MeHsteTcsi? Her —
9TO camas 3amedarenbias dyepra IPNS. bubanoreka Kerala
obecrnieunBaet OecroBayio uuterpanuio IPNS u IPFS npyr
¢ nipyrom. Ona acconuupyet y3ea HEAD konkpernoro rpada
DAG ¢ KOHKpeTHBIM UeHTU(HUKATOPOM Y3714, BBITIOJIHSIS 110~
BTOpHyIo 1ybsmkaiuio B IPNS mpu gobaBieHnn HOBBIX JaH-
HBIX.

Y Hac UMeoTCs [IBa BO3SMOKHBIX CJIydasi, KOTOpbie 06padaThi-
BatoTcd mo-pazHomy. [lepsorii caryuait — ecim URL He comepsxut
napamerpa ¢ uaentudukaropom ysia. Takoii axpec URL co-
OTBETCTBYET JIOMAITHEN CTPAaHUTIE TOKAJTBHOTO TT0JIb30BaTE I,
a 3HAYWT, TPUJIOKEHIE TOJIKHO U3BJIEYb €I0 COOOIIEHMSI:

if userID == "" {
pointsTo, err := kerala.GetDAG(node, node.Identity.Pretty())
tweetArray, err := kerala.GetStrings(node, "")
if err != nil {
panic(err)
¥

B nanHoM cirydae cHadasia 1o Baliemy uaeHTH(GUKaTopy orpe-
nensiercs xem B DAG. 3aTeM 110 9TOMY Xellly U3BJIEKAIOTCs BCE
co00IIeHN.

Eciu coobienmii Het, BBIBOAUTCS YBEIOMIEHIE 00 9TOM:
if tweetArray == nil {
fmt.Println("tweetarray is nil")

demoheader := DemoPage{"Decentralized Twitter", "SR", nil,
true, balance }
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B npoTuBHOM cJrydae mosrydeHHbIe COOOIIEH S OTITPABJISIIOTCS
B nHTepdeiic:

else {
fmt.Println("tweetarray is not nil")
demoheader := DemoPage{"Decentralized Twitter", "SR",

tweetArray, true, balance}

Bropoii cayuait — korma URL copep:kut nmapameTp ¢ UIeHTU-
(bukaropoM y31a — 03HAYAET, YTO BBITIOJTHSIETCS MTOTBITKA T10-
CMOTpPETH MPOGhUIH KOTO-TO IPYTOTO.

B aToii cutyaruu npuioskeHue mbITaeTcsl pa3penuTh UeHTH-
ukarop ysuna:

pointsTo, err := kerala.GetDAG(node, userID)

B cirydae ycriexa OHO BBITIOJIHSIET T€ JKe A€HCTBUS, 9TO OBLIN
OIMCAHBI BbIIIE: n3BJaekaet coobuienns n3 DAG n oTripaBiisier
ux B unrepdeiic. Ecm paspemenne njaeHTudUKaTOpa 3aBep-
ITHJIOCH Heyavyeil, 3HaAYNT, TT0Jh30BATEIb He Oy OJINKOBAI HIX
OJTHOTO COOBIIEH S B TIPUJIOsKeHIH Mikro, T09TOMY MBI TIPOCTO
BO3BpaIaeM nil 1 0TOOpaskaeM IyCTyIO CTPAHUILY TPOMUIIS.

OTo6parkeHne faHHbIX B UHTepdence
Paccmorpum mabsion npoduiis B daiise index.html.

On naumnaeTtcs ¢ 3arpysku Twitter Bootstrap u jQuery, 1Byx
HOTYJIIPHBIX (PPERMBOPKOB JIJIst OBICTPOiT pa3pabOTKH MPOCTHIX
BeO-TTPUIIOKEHUIA

<link rel="stylesheet"
href="http://maxcdn.bootstrapcdn.com/bootstrap/3.2.0/css/
bootstrap.min.css">
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<script
src="https://ajax.googleapis.com/ajax/libs/jquery/1.11.1/
jquery.min.js">
</script>

<script
src="http://maxcdn.bootstrapcdn.com/bootstrap/3.2.0/js/
bootstrap.min.js">
</script>

[Tocsie UMTIOPTUPOBAHMS 3aBUCUMOCTEI CO3/IA€TCST HABUTATIH-
OHHasl MIAHEJIb, a 3aTeM JJOOABJISIFOTCS [IBA TJIABHBIX GJI0Ka div:
¢ (hopMOii [IJIsT OTIIPABKU HOBOTO COOOIEHNs U ¢ Tabuuleit
OIyOJIUKOBAHHBIX COOOIIEHMIT:

<center>
<div id="submitform">
<form action="/textsubmitted"” method="post">
<input type="text" name="sometext">
<input type="submit" value="submittext">
</form>
</div>
</center>

<br>
<div id="posts">
<form name="tableForm">
<body onload="insertTable();">
<div id="wrapper" align="center"></div>
</form>
</div>

B dopmy oTiipaBku HOBOTO COOOIIEHUST BXO/ST CTAHIAPTHOE
TEKCTOBOE 110JIe BBOJIAa U KHOIIKA, TTOChIIaioN[as BBeIeHHbII
TekcT 1o ajpecy URL /textsubmitted MeTozoM POST. Korza
110JIb30BaTe b I[eJKaeT Ha KHOIIKe OTIIPaBKH, BBIIIOJIHSAETCS
nepexoz 1o ykazanuomy ajpecy URL, Bkiiouatomemy mapa-
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METP CO CTPOKOIi, B pe3yJibraTe Yero MpoOUCXOAUT BbI30B METO-
112 addTexttoIPFS, 00CYKIABIIETOCS BHIIIE.

Coobrenust, o1y OJIMKOBAHHbIE TPESKE, MbI 0TOOPa3UM B Tab-
suite HTML, 4T06bI COXpaHUTDH UX YIOPSIIOYeHHOCTD. [1o-
CKOJIbKY 0OABJIEHIE COOOIEHUT TPOUCXOIUT THHAMITYECKH,
TabmIa T0/UKHA INHAMUYECKH M3MEHSIThCSI B Pa3Mepax ¢ Io-
SIBIIEHUEM KaXK/[0T0 HOBOTO coobmienus. /{is peammsarmu Ta-
KOTO TIOBE/IEHUST BOCTIOJIb3yeMcs JavaScript:

function insertTable(
{
var arr = [
{{range .Tweet}}
{{-1}
{{end}}
15

console.log(arr.length);

var num_cols = 1;

var width = 100;

var alignright = "<td style='text-align: right'>";

var theader = "<table id='tablel' width = ' "+ width +"% '>";
var tbody = "";

for(var j = ©; j < num_cols; j++)

{

theader += "<th text-align='left'><font face='verdana'>
My Posts" +
" </font></th>";
}

var strl = "{{ index .Tweet 1}}";
for(var 1 = ©; i < arr.length; i++)

{
tbody += "<tr>";
tbody += "<td>";
tbody += "<b>" + arr[i] + "</b>";
tbody += "</td>";
tbody += "</tr>";
}
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var tfooter = "</table>";
var endalignright = "</td>";
document.getElementById( 'wrapper').innerHTML = alignright +
theader
+ tbody + tfooter + endalignright;

KoncTpykitust u3 1BOWHBIX (DUTYPHBIX CKOOOK {{ }} HCIIO/IB3Y-
eTCst JUISE CCBUIKU Ha JaHHble (COOOIIEHNs), TlepelaBaeMble
B uHTEpelic uepes CTPyKTypy Demoheader:

var arr = [
{{range .Tweet}}
{{.1}
{{end}}
1

3areM oTpeiesisieTcs pa3Mep 9TOTO MacCHBa BBI3OBOM CTaH/IapT-
HorO JavaScript-merto/ia length. [ToydeHHBII pa3Mep UCTOJb-
3yeTcsl JIUIs1 yCTAaHOBKU BePXHe IPaHUIIbI IIUKJIA for, BBIIOJIHSI-
IOT[ETO UTEPAINK Mo dJeMeHTaM MaccuBa. lepen o6xomom
MaccuBa cozaercst 3arosioBok tadsuibt HTML, koTopsiii ocTa-
€TCsI TIOCTOSTHHBIM U He 3aBUCHUT OT KOJMYECTBA COOOIIEHUIL.
[lanee BHyTpU IIMKJIA JIJIST KXK/I0TO 3JIEMEHTA MAacCHBa CO3/1aeT-
Cs HOBAsI CTPOKA, M B Hell coXpaHsieTcst TekyTiee coobienue. [1o
OKOHYAHUH TIPOM3BOAUTCS OObEANHEHIE CTATHYECKUX DJIeMEH-
TOB € JUHAMMYECKUMU, CO3/IaHHbIMU B [IUKJIE:

document.getElementById( 'wrapper').innerHTML = alignright +
theader
+ tbody + tfooter + endalignright ;

B xoHnre daiina, BHyTpu Tera style, Bbl HalijieTe onpeneeHust
HECKOJIbKUX CTHJIEH, 100aBIeHHBIX MHOIO. OOpaTiTe BHUMAHKE
Ha OTCYTCTBUE B HUX KAKON-JTUOO0 CTPYKTYPBHI. ITO BCETO JIUIITH
JIEMOHCTPAIMOHHAs BEPCHS, 11€Ib KOTOPOI — II03HAKOMUTD Bac
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C OCHOBaMU CO3/IaHu JeLeHTPAIN30BaHHbIX IPUJIOKECHUIA, a He
PYKOBOJICTBO 110 0O(DOPMIIECHUIO.

Teneps repeiijieM K cTpaHulle orcka. [ylaBHas cTpanuiia npu-
JIOKEHUSI TIO3BOJISIET YBUIETH COOCTBEHHBIE cooOmenust, a URL
Bujia profile/:name — crpanuibl IpoduIei APYrux Moab30Ba-
TeJIed B ceT. A KaKk HAlITH 9TUX I1oJb3oBaTesein? C IToMoIIbio
CTPaHUIIbI IIOMCKA, KOHEYHO! BOoJIbIIMHCTBO IIPUIOKEHHUI CO-
[IUATBHBIX CETEN TTPEIOCTABJISIIOT CTPAHUITY TIOMCKA B TOM WJIN
uHoM Buze, 1 Mikro He uckmouyenue. Ecau meakHyTh Ha
kHoTtKe Discover (HaiiTi) B HaBUTAITMOHHOT TTaHEIN, OTKPOETCS
CTpPaHUIlA CO CITUCKOM BCEX Y3JI0B, KOTOPBIIA BBITJISIAUT TIPU-
MEPHO TaK:

All peers

QmW3ssBgGLANKNKXiRxcQMmxg3FPd3tSwu2Dt96DBLbjBZ
QMRzjtZsTqL1bMdoIDwsC6ZnDX1PW1lvTiavlxewHYAPINT
QmaCpDMGVV2BGHeYERUENRQAwe3N8SzbUtfsmvsqQLuvul
QmepsDPxWtLDuKvEoafkpIxGij4kMax11uTH7WnKgD25Dq
QmUy57jHXui2KzZRC30fzHKYGMIVGAITCSRRO2EZ6WzZzwWee7

Y3761 uieHTUUIMPYIOTCS TI0 UX UAeHTU(UKATOPAM, cTeHe-
pupoBannbiM IPFS. [laBaiiTe mocMoTprM, Kak OHU U3BJIEKAIOT-
cs1 B app.go. O6parnTe BHUMaHUE, 4TO, KOT/[A OCYIIIECTBIISIETCST
MEePeXo/ 0 MAPIIPYTY /discover, BBI3bIBAETCS MeTO/T display-
Users. CHauasia aToT MeToz ussiekaer u3 IPFS npentuduka-
TOPBI BCEX Y3JI0B:

// nony4uTb MAEHTUPUKATOpLl Y3/10B

peers := node.Peerstore.Peers()
data := make([]string, len(peers))
for i := range data {

// npepnonaraeTcA 06paTHbIA NOPALOK CliefoBaHWA 6aiToB
data[i] = peer.IDB58Encode(peers[i])

}

fmt.Println("the peers are %s", data)
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WNnentudukaTtopsl y3J0B U3BJIEKAIOTCS U3 XPaHUJIUIIIA Peer-
store; BHYTPEHHE 9Ta UHCTPYKITNS BBITTOJTHIET KOMaHY ipfs
swarm peers. /lasiee co3zaeTcss MacCuB, pa3Mep KOTOPOTO CO-
BIIA/IaeT C KOJMYECTBOM TMOJYUYEHHBIX UIEHTH(HUKATOPOB,
1 BeITIOTHAETCA ero 00xo/. C ToMOIIbIo MeTo1a IDB58Encode
UIEHTUDUKATOPBI AEKOAUPYIOTCS B YA0O0UNTAEMbIE CTPOKH
U COXPAHSIOTCS B MacCUBe data. 3aTeM TOJIyUeHHBINT MacCUB
nepezpaercs B uHTepdeiic crpanuiibl discover.html. Ctpanmuia
discover.html oueHb TIOX0Ka Ha CTPAHUILY TPODUIIS TTOTH30-
Batesst. Ona comepskut tabmiyy HTML, nuHamMmunvecku ns-
MEHSIONIYIO CBOW pa3Mep U 3alOJHSIEMYIO CITUCKOM Y3JI0B.
EuHCTBEHHOE OTJIMYKE: B Hee BMECTO MacCuBa COOOIeHU
repe/laeTcst MacCUB Y3JI0B:

var arr = [
{{range .Allpeers}}
{3}
{{end}}
1

JKOHOMMKaA AeLeHTPasn30BaHHOro
NMPpUIOXKEHUA

Ternepb MbI 106pasKCh 10 caMoro uHTepecHoro. /laBaiite mpe-
BPATHUM 9TO MaJIEHbKOE JIET[eHTPATU30BAHHOE TPUJIOKEHUE B €T0
COOCTBEHHYTO MUKPOIKOHOMUKY. BermomumTe o6Cy K aeHue mje-
aJbHON (hOPMBI JieHeT B TJiaBe 2. B HacTosIee BpeMs JIyqium
peHIeHUEM BbIITYCKa aKTHUBOB B ACHEHTPAJIM30OBAHHBIX ITPUJIO-
JKEHUSIX ABJIsToTCs1 okpartertbie MoHeTsl (Colored coins). Masio
KOMY 3aX04€TCs1 GOPOTHCSI € TPOOIEMaMU, COTIPOBOKIAIOTIIAMI
pa3BepThIBAHME IEMOYKU OJIOKOB, TOJIHKO YTOOBI MOJYUUTH
BHYTPEHHIOIO BAJIIOTY MPUJIOKEHMS. B 5TOM HeT cMbIcJia, Koraa
yIKe CYIIECTBYET 1erouka 0s10koB Bitcoin ¢ ee BbIUUCIMTEILHOM
MOII[BIO, TPEBBIIIAIONIEN CyMMapHYIO MOTITHOCTD 500 ¢ TUTITHUM

121



Inaea 3. Co3gaHvie NepBoro AeLeHTpanM30BaHHOro MPUIOKEHNS

CYIEepKOMIIBIOTEPOB U [103BOJIAIONIEH YCIeITHO IPOTUBOCTOATD
arakam Cubmnisr. HeemoTpst Ha To uto ipotokost Counterparty
npejIaraeT HEIJIoOXoe pelieHne, OH BBOJAUT HOBYIO BAJIIOTY, 4TO
BJIEYET 32 COOOI HEHYKHBIE CJIOKHOCTH, i IMEET MOHOJIUTHYIO
peasin3aluio, JIMIIeHHYI0 MOLYJIbHOU CTPYKTYPbI. [IpuMeHenne
OKpAIIeHHBIX MOHET IT03BOJISIEeT CO3/1aBaTh aKTUBBI B I[ETIOUKe
Bitcoin, koTopble HUKOMY He IPUHA/JIEKAT U IIEHHOCTh KOTOPBIX
KOJIEGJIETCS C TIEHHOCTBIO CAMOTO MTPUJIOKEHUS.

Ho kax cosmatb coOCTBEHHBIN KOMILJIEKT OKPAIIeHHBIX MOHET ?
S namren Be6-caiit Coinprism (http.//www.coinprism.com),
KOTOPBIN SABJISETCS CaMbIM IIPOCTBIM PelleHreM IPOOJIEMBbI.
Coinprism — 3TO 3JIeKTPOHHBIN KOIIEJeK /IJIsT OKPaIleHHBIX
MOHeT. Bbl MOJKeTe co3/1aTh CBOIO YUETHYIO 3aITCh HA yKa3aH-
HOM caliTe U TIepeiTH Ha CBOIO CTPaHUILy Korresrbka. Co3manue
onnott okparerHoit MoHeTw ctonT (0,0001 BTC. B nactosmiee
BPEMsI 9TO HEOOXOIMMOE 3710, TIOKa He MOSIBUTCS KaKasi-HUOY b
cayxba, KoTopas BO3bMeT OIJIaTy Ha cebs, Kak cjeJala
Onename B oTHOIIeHUU uaeHTHYHOCTEeN Namecoin. JIudmno
s mpocro nepeses 0,0005 BTC us moero komesnbka Coinbase
B KOIIIEJIEK C OKPAIIEHHBIMU MOHETAMU.

3areM HY’KHO IlepeiiTu B paszes Addresses and Transactions »
Create a New Color Address (Anpeca u Tpanzakmnuu » Co3nathb
HOBBII OKpalleHHbIN aapec). Beb-caiiT mpeasokuT co3aarh
aJipec, Kak 1oKa3aHo Ha puc. 3.2.

JlaiiTe Ha3BaHue CBOEH MOHETe; 00BIYHO HA3BAHMSI 3aBEPIIAIOT
CJIOBOM «coin» (MOHeTa), HO 9T0 HeoOsi3aTenbHO. HasBanue
MOHETBI MOKET BKJTIOUATh Ha3BaHUe BaIleTO TIPUJIOKEHIST, KaK
B ipuioxkenuu Gems, konkypente WhatsApp. B kauectse tuia
anpeca st BbIOpast Regular address (OObIUHBIIT /[PEC ), MOTOMY YTO
He XO0Uy TPaTUTh BPeMS U CHJIBI Ha OPTAaHU3AITUIO JIOKAJTBHOTO
XPAHWJINTIA.
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You are about to generate an address that will

a be used for issuing colored coins. Please type
your password to securely encrypt the key. The
encryption may take a few seconds.

Color full name

Address type

4

Regular address

Password

Password

Puc. 3.2. ®opma cozgaHus agpeca

3areM repeBe/iuTe MOHETBI C OCHOBHOTO ajipeca Ha HOBbIi. [1o-
CJT€ ATOTO BbI CMOXKETE BBIITYCTUTh C HOBOTO a/Ipeca OKpallleHHbIe
MOHETBI JIUIsl CBOMX HYy /1. Bamn riasHblii agpec OyzeT XpaHuTh
obe BaoTh: Bitcoin u oKpalieHHbIe MOHETBI. 3alljIaTHTe
0,001 BTC, u BbI cMO:KeTe BBITYCTUTH TPOU3BOJIbHOE KOJIYe-
CTBO aKIIMii, COOTBETCTBYIOIINX OKPaIIeHHBIM MOHeTaM. 51 BbI-
6pas 100 000 (kax mokasaHo Ha puc. 3.3 ), HO BbI MOKETE BBIOPAThH
XOTh MUJIIOH, eCJIi roskesiaere. JIydiie ormmOuThest B OOIIbIIYIO
CTOPOHY, YTOOBI Y BAC UMEJIOCH IOCTATOYHOE KOJMYECTBO MOHET
Y WX XBaTHJIO HA BCEX, €CJIU BPYT Ballle JIeNeHTPATU30BAHHOE
NPUJIOKEHIE HAYHET TTOJIb30BAThCST OOJIBIION MOy ISTPHOCTBHIO.
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Issue colored coins

- You are about to create a transaction taking uncolored Bitceins as input and
| & creating colored coins as output.

Colored coins can be uncolored at any time to recover their weight in Bitcoin,

From address mikro

“

To address akTgaZeMBZxBRBEVRGBFz47|UNWn9bWdqw Main address ~

Amount 100000 MKRO This asset is indivisible
Fees 0.0001 BTC
Metadata Use the profile on Coinprism v

Edit the profile

Puc. 3.3. Bbinyck oKpalleHHbIX MOHET

Kora rpansakimms 3aBepiinTcs, Ha HOBOM aJipece MOsSIBUTC X
TOJIBKO YTO BBIMTYIIEHHBIX MOHET BaIllero MPHUJIOKEHHUs, KaK
[I0Ka3aHo Ha puc. 3.4.

[To 3aBeprieHNN 3TOTO T1ara BbI IOJKHBI YBU/IETh HOBYIO Ba-
JIIOTY B CBOEM KOIIIEJbKe, UyTh HUKE CYyMMbI, BBIPAXKEHHOM
B Bitcoin. [Tozapasisito! Bam Tereps mpuHaiiexaT Bce BHOBb
co3flanHble akTuBbL. CYnTaiiTe NX aKIMSMU CBOETO MPOEKTA.
Bbi MoskeTe 1iepeiaBaTh X KOMY TIOXKeJIaeTe, ¥ ¢ yBeJTndeHneM
MOIYJIIPHOCTH BAIIero MPoeKTa Oy/IeT PACTH IIEHHOCTH BAIINAX
aknuii. bosbiie He TpebyeTcst MPOU3BOAUTH MEPBUUHOE TTy-
6imunoe pasmerntenue akiuii (Initial Public Offering, IPO),
9TOOBI CTATH TTyOJIUIHON KOMITAHUE.
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Wa||et OVEI’VIEW Home Send coins  Addresses&Colors  Transactions ~ Settings

Balance

Receive assets -
S Bitcoin 0.003994 BTC
’ aKTgaZeM8ZxBRBEVRGBI 247
JUNWinSoWdoW
Assets
mikro 100,000 MKRO

Some of your private keys have never been batked
Up. While we take every precaution to keep your
wallet safe, we highly recommend you to make 2
backup of your wallet.

) ([ Asset ID: AY)xMoBREPkg\WoC HCSbBH2FGITS...

Puc. 3.4. Baw kowlenek

ITH aKTUBBI YCTPAHSIOT Gapbepbl BXOJA JIJIST MOJIb30BATEEM,
CTPEMSIIUXCS TI0JYUUTD BBIFOJY OT MCIOJIb30BAHMS BAIIEro
MPUJIOKEHUS, YTO CTUMYJIUPYET T0JIb30BaTeel paciupsTh
CeTb U Jlajiee HapaluBaTh aKTUBBI JIJIsT 0CTyHa K Ie(UITUTHBIM
pecypcam B CeTH; B JaHHOM CJIydae TaKiM JIeUIUTHBIM pecyp-
COM SIBJISTIOTCST COOOIIEHUSI.

A Teneps pasbepemcs, Kak yerpoena akoHomuka Mikro. J{osk-
HBI JIM Mbl B3UMAaTh C MOJb30BaTeJeH IJIATy 32 pagMelieHue
cOO0OMIEHNI? ITO BOBMOKHO, HO KOMY TIOHAYT AeHbri? Bepo-
STHee BCEro, OHW MOUIYT TOMY, KTO MPE/JIOKUT CTOPOHHEE
penienue /715t XpaHeHust Hamux (1ngpoBaHHbIX ) faHHbIX. Ho
MOKa YTO y HAc HeT Takoi cuctembl B IPFS, moatomy mor cie-
JlaeM myOImKaIuio coob1eHuit OecIIaTHOM, 8 X TIPOCMOTP —
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wiatHeIM. TakuM 06pa3oM, M0JIb30BaTE b CMOKET GeCIIaTHO
omyOIMKOBATh JI060€ KOJMYECTBO COOOIIEHMIT, HO, YTOOBI
[POYKTATh YysKUE COOOIIEHMs, OH JOJKeH Oy/IeT 3amJaTuTh
aBTOpaM HeOOJIbIIOEe KOJNYeCTBO MOHET. MIHbIMK cI0BaMu,
10JIb30BaTes M Oy Iy T IOJIYYaTh ILJIATy 32 BBIBOJ JAHHBIX B CETh
1 CMOTYT MCIOJIb30BaTh 3apaboTaHHbIE IEHBTH JIJIsT TPOCMOTPa
Yy;KUX COOOIEHMIT TN TIOTPATUTh MX Ha BHEITHUE PACXO/IbL.

Bubanoreka Kerala — He ipocto obeprka s IPFS, ona tak-
K€ II03BOJISIET BBIIIOJIHATD TPAH3AKI[MK BHI30BOM €[MHCTBEHHOI
bynxium. Kak BbI mOMHUTE, METOJT TextInput MOXKHO BBI3BATh
JUISE IOCTYIA K TPODUIIIO TI060TO MOJIb30BATEIS, TO €CTh, €CJIH
OH HCIOJIb3YETCS /IS 3aTPY3KK CTPAHUIIBI IIPOMUISA APYTOro
0JIb30BATEIS, B KOTOPOM UMEIOTCS COOOTIEHUS, BBIOTHSAETCSE
CJIeTYIONTUI BBI30OB:

hash := kerala.Pay("1000","1HihKUX06UEjJzm4DZ90QFPu2uVcOYKOWh",
"akSjSW57xhGp86K6IFXXroACFRCw7SPv637", "10",
"AHthB6AQHaSSOVFFkfMgTKTxVV43Dgst36",
"L1jftH241t2rhQSTrrudVd2QumX4VuGsPhVfSPvibc4TYU4aGdaa" )

Irta GYHKIUS EePEeBOIUT HA CUET M0JIb30BaTeNs YCTAaHOBJICH-
HYIO CYMMY, JIAIONIYIO TIPaBO TPOYUTATH BCE €r0 COOOIIEHs],
Y BO3BpAIIAeT Xelll TPAaH3aKITHH.

Meton Pay mMeeT cJieyIoIIue mapaMeTphl:
Pay(fee string, from_address string, to_address string, amount
string,

asset_id string, private_key string) (string)
fee string

Oo6s3arenbHas CyMMa OIlJIaTbl TpaH3aKIINH.

from_address string
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ALIPCC BalllnX aKTHUBOB.

to_address string

AJlpec aKTUBOB I10JIb30BATEJISA, YbK COOOUIEHMS BbI JKejlaeTe
[IPOYUTATD.

amount string

CYMMa, KOTOPYIO IT0JIb30BaTEJIb A JTOJIKEH 3allJIaATUTD IT0JIb30-
BaTteo B 3a AOCTYII K COO6]_[IGHI/I5E[M IIOCJIEHETO.

asset_id string

WnentudukaTop akTMBOB, CO3/IAHHBIX BJIA/IE/IbIIEM JICTICHTPA-
JIN30BAHHOTO TTPUJIOKEHHUSI.

[Ipsimo ceftuac Bce manHble, MMEOTEe OTHOIIIEHWE K KPUTITO-
Basriore, 00cTyKuBaioTcst TectoBoit Bepcueir Coinprism API.
Kor/a Bb1 Gy/1eTe TOTOBBI TIEPENTH K TIPOMBITILIIEHHO 9KCILITya-
TaIUK TPUJIOKEHUST, BBl CMOKETe MEePEKJIIOTUTHCS Ha UCTIOJIb-
30BaHue IpomMbinLieHHol Bepcun API, u B 3TOM BaM 1TOMOKeT
nokymenTanust Kk Coinprism (http://bit.ly/coinprismdocs). (Bam
IPOCTO MOHAMOOUTCS MEPEKTIOUNTH TecToBbIN agpec URL Ha
IIPOMBIIILIEHHBII B HacTpoiikax Kerala.)

Mertoz Pay co3maeT TpaH3aKIINIO, TOJIyYaeT B OTBET I[eJI0e YHC-
710 6€3 3HaKA U BBIYUCJISIET €T0 [IECTHAAIATEPIIHOE 3HAUYEHUE.
3aTeM OH TOJIIMCBIBAET MECTHAIIATePUYHOE 3HAYeHHE U T10-
CBIJIAET €To B CeTh. BBI3bIBAIOIIEMY KOy BO3BPAIAETCS Xelll
TPaH3aKI[MH, KOTOPbIiT MOXKHO UCIIOJIb30BATh, YTOOBI yOE U Th-
Csl, 4TO TPaH3aKIWs 3arKCHpoBaHa B 1ernovke 6;10k0B Bitcoin.
OcyiecTBiieHNe epeBo/I0B B KPUIITOBATIOTAX HAMHOTO CJIOXK-
Hee, YeM XOTEIOCh Obl, TI0ATOMY sI TOCYHUTAII TTOJIE3HBIM 00be 1 -
HUTD BCe HEOOXOUMbIE OTIEPAIIUH B OTUH METOI.
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B 6ubsnnoreke nMeeTcs ele oJnH MeTO/I, GenerateAddress. Bol
MOJKeTe peaan30BaTh CBOE ELeHTPAIN30BaHHOE IIPUIOKEHNE
TaK, 4TO OHO 6y;[eT BbI3bIBATb GenerateAddress IIpU II€EPBOM
3allyCKe, YTOOBI AaThb I10JIb30BATEJ/IHO BOSMOKHOCTD OIIPEAETNTD
CBOM a/ipec /It aKTUBOB, Yepe3 KOTOPBIN OYYT MePEBOUTHCS
cpencTsa.

HepeweHHble npobnemsl

B aToM 1eMOHCTPaIIMOHHOM HIPUJIOKEHIH OCTAETCSI HECKOJIBKO
HepeleHHbIX IPOOJIeM, HO BCEe OHU PeIllaeMbl, 1, BIIOJIHE BO3-
MOKHO, B Oy ry1ieM st 106aBJiio ux pemienne. He oTkaKych 1 OT
Ballei TOMOIIH.

3akpbiTble CeTU

Bo3M0O3KHO, BBI 3aMETHIIN, YTO B 3TOM JIEMOHCTPAITAOHHOM TIPH-
JIO’KEHUU HET «JIpy3eit». Y Bac ecTh IPOMUIIb, BbI MOJKETE OThI-
CKHMBATb JIPYTHUX TTOJH30BATEEN U YUTATH UX COOOIIEHUST TTOCIIE
OTLJIATHI, HO BbI HE MOJKETE «ITOJIPYKUTHCI» C HUMU B TPAUIHU-
OHHOM VI COIIUAJIbHbBIX ceTell TTOHUMAaHUU. II.HH peajsin3anun
MeXaHU3Ma «/IPYKObI» TpeOyeTcst OpraHu30BaTh M poBaHUE
ManHbx. Mmes 3akmodaercs B ToM, uTo Batr rpad DAG mmd-
pyeTcst mapoil OTKPBITOTO U 3aKPBITOTO KJIOUel, M TOJIbKO Te
Y3JIbI, KOTOPBIM BbI JIOBEPSIETE, MOTYT MTOJIYUYUTD JOCTYII K Ballle-
MY 3aKPBITOMY KJIFOUY, 4TOOBI paciiimdpoBaTh U YBUAETD BAIIH
NaHHbIe. ECIi BbI «pacCcOpUIMCh ¢ KEM-TO, TIPUIIOKEHIE MOKET
CTEHEPUPOBATH HOBYIO MTAPY C OTKPBITBIM 1 3aKPBITHIM KJIFOUaMU
Y TIOBTOPHO PA30CJIATh 3aKPBITHIN KJIIOY OCTABIITUMCS JIPY3bSIM.
B aTom cirydae GbIBIIMIL APYT OTEPSIET IOCTYII K BAIITUM JIaHHBIM.
Tax T7e xxe Bcs aTa hyHKImoHambHOCTL? OHa HazbiBaeTcst [PFS
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Keystore u Bce ere HaxoauTcst Ha cTaauu paspaborku. Ho,
KOT/Ia 9Ta KHUTA TOTAJIET K BaM B PYKH, OHA TTOYTH HABEPHSIKA
OyJIeT 3aKOHYEHA, M OCTAHETCS JIUIITb I00aBUTh HECKOJIBKO CTPOK
koma. CrenuduKkaio MoOKHO HaliTh 110 agpecy: https://github.
com/ipfs/specs/tree/master/keystore.

Ypo6ountaemMblie MMeHa

WNnertudukaropsl y3/10B Ha CTPAHUIE TOUCKA CMOTPSTCS He
O4eHb IpuBJeKaTeabH0. OHM YHUKATIBHBI, HO TIJIOXO BOCTIPUHU-
MAIOTCsI YeJIOBEKOM. BbIllle B KHUTE yIIOMWHAIACh CHCTEMa
Namecoin Kak TeXHOJIOTHS, IONOTHSIONIAS TPEYTOJIbHUK 3YKO
U TIO3BOJISTIONIAST CO3/IABATH JIETIEHTPATIN30BAHHBIE, YI000unTa-
eMble U 3aluIleHHbIe MMeHa. Tak Kak uieHTUUKATOp y31a yKe
YHHUKAJIEH, BBl MOXKETe TMOMIPOCUTD TTOJIb30BATE IS 3aPETUCTPU-
poBath y10609rTaeMoe UM B rierouke 6;10koB Namecoin # cBsi-
3aTh €ro ¢ uaeHTUdUKaTopoM y3ia. Beskuii pas, Koraa Bbl po-
cMaTpuBaeTe JaHHBIE TOJb30BATENS, MPUIOKEHTE MOKET
MIPOBEPHUTH €T0 UIEHTHIHOCTD TI0 HATMYHUIO B IIETIOYKE OJIOKOB
Namecoin TpaH3aKI1K € UIEHTU(HUKATOPOM Y3714, COOTBETCTBY-
IOIUM MieHTUYHOCTH B Namecoin. JIpyroii BapuanT — co31aTh
BHYTPU MPHUJIOKEHUST JOBEPEHHYIO CETh, MOAOOHYIO CUCTEME
penyrarmii. Koneuno, camoe nmpocroe petiese — 1CIoib30BaTh
cayKOy COKparieHust iMeH (IeHTPATN30BAHHOE TIPOCTPAHCTBO
MMEeH), HO B 9TOM CJIyyae TIOSIBJISIeTCS IeHTPaJbHas TOUYKa OT-
kasza. 1 661 ipeaoues: Namecoin.

OTo6paxeHune Tosibko y3noB Mikro, a He Bceu IPFS

Ha crpanune nouncka orobpaaiorcs Bee yaubl B cetu IPFS,
a He TOJIbKO Te, YTO BBIMOMHOT npuioxenne Mikro. C pas-
utreM IPNS 5TOT HeZOCTaTOK JIETKO MOKHO OYZET TIPeoIio-
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JIETh, @ TIOKA MOKHO pa3MecTUTh (aiis, Takoii Kak app.config,
B ripoctpaHcTBe uMeH IPNS u B 1iporiecce noucka nmpoBepsTb
Hasmuue B (aiijie CUTHATYPbI TOTO MJIM NHOTO y3J1a, XapakTe-
pusyioteii mputoxkenne Mikro. Ecoiu curnarypa npucyTcTsy-
er B (haiisie, TAKOU y3€eJ MOKHO OTOOPA3UTh HA CTPAHUIIE TIO-
HCKa.

FapaHTUpOBaHHbIE MJ1aTeXu

Ham koj; cHavyaJia BbI3bIBaeT MeTO/| Pay () M3 OMOJIMOTEKH
Kerala, 4ToObBI BBITOJIHUTD IJIATESK, U TOJIHKO ITIOTOM U3BJIEKaeT
narubie u3 [PFS. A uTto, ectu HaiizieTcst 3710yMBINIIEHHUK,
KOTOpr‘/’I YIAIUT 13 NCXOAHOI'O KO/Ia BBI3OB Pay (), IIPEAIIECTBY-
IOIIUI U3BJICYEHUIO JAHHBIX? B 00611eM U 11eJIOM TaKoe BO3-
MoskHO. Ha aToT carydail y KaskIoro moJab30BaTesiss MOT Obl
BBIIIOJTHATHCSA 06pabOTYMK COOBITUS TTOCTYILICHHS IIJIaTeKel,
MOCHIJIAIOIINI OTIIPABUTEJTIO TIIaTeXa KOMUIO 3aKPBITOTO KJIIO-
ya 1ocJie moJydyeHns omaarbl. YToObl y3HATh apec akKTHBOB
JIPYTOTO MOJIb30BATEJIS, TPUIOKEHIE MOTJIO ObI COXPAHSITH €70
B 11epBOIi 3anucu obiegoctynHoro rpadga DAG.

A Kakoe MecTo BO BCEM 3TOM 3aHUMAIOT YMHbIE KOHTPAKTHI?
Cucrema Namecoin numeer coGCTBEHHbIE YMHbBIE KOHTPAKTBI
qutst peructpanuu umen. C Mmomenta cosganust Ethereum pas-
paborurku Bitcoin u3BIEKIM MHOTO YPOKOB ¥ PEAJTU30BaJIH
GoJtee TIOJIHBII SI3BIK CIIEHAPHUEB IJISI TOJJIEPAKKU MIMPOKOTO
Kpyra nIpuJIoKeHuH, 1 Hatire — oHo u3 Hux. [Ipoekt Ethereum
BHEC 3HAUNTETbHBIN BKJIAJ] B UCCJIEI0OBAHIE TEXHOJIOTHH T1eTI0-
1eK GJIOKOB, HO TOPbKast ITPABJIa B TOM, YTO, KOT/Ia PEYb 3aX0/IUT
0 JIETIeHTPATM30BaHHBIX TTPUJIOKEHUSX, TII00ATbHbII KOHCEH-
CyC 4alle BCero OKa3bIBAETCH HEHYKHBIM U CJIUIITKOM JIOPOTO-
CTOSIIIIAM.
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[lemnouku 6JI0KOB BEJUKOJIEITHO MOAXOMAT AJIsi paboThl ¢ (-
HAHCOBBIMM aKTUBAMM, HO UX PUMeHEeHNe JIJis TIPeJIoCTaBie-
HUST BBIYUCTIUTEIBHBIX YCJAYT WU YCJIYT XPaHEHUs BechMa
criopto. IIpumepoM, Korjga MOKHO ObLIO ObI 3a/€fiCTBOBATDH
YMHBIE€ KOHTPAKTBI, CJIY5KUT CTOPOHHSIS CITy>KOa JIeTTO3UTapHsL.
CpezicTBa MOrJIM ObI XPAaHUTHCS B I[ENIOYKe OJIOKOB JI0 3aBEp-
HIEHUS CAEJTKYU U TI0CJIe YBeIOMJIEHUS TIePEBOJIUTHCS Ha yKa-
3aHHBIN aipec. B 1anHOM NMPUJIoJKeHUN yMHbIe KOHTPAKThI He
HY>KHBI, HO MbI YBU/IUM TIPUMEPHI X TPUMEHEHUS HIKE.

Bor 1 Bce! Bbl TOJIBKO 4TO cOOpaIv U3 UCXOAHOTO KOJA U 3a-
MyCTUJIV CBOE TIEPBOE JITIEHTPATN30BaAHHOE MTPUJIoKeHre. Bl
MOKETE CMEJIO UCIOTh30BaTh €r0 KaK OCHOBY /IJISI CBOETO JI0-
XOJTHOTO OTKPBITOTO TTPOEKTA.



4 OpenBazaar

Jlannas riaBa 1oApoGHO PacCKasbiBaeT O JeleHTPaTU30BaHHOM
poike OpenBazaar (https.//openbazaar.org). Mbi 06¢cyum
MIPUYUHBI €70 MOSIBIECHUSI U OOIIYIO CTPYKTYPY TOIEPKIBaE-
MbIX UM TPaH3aKIMii, PACCMOTPUM PeaJn3aliio SK3eMILIsIpa
OpenBazaar, a Takske IOrOBOPUM O €0 JIOCTOMHCTBAX ¥ HEJI0-
CTaTKax.

3auem 6bin co3paH OpenBazaar?

Bitcoin mo-HacTosieMy B3BOJHOBAJI JIFOJIEH, TO/THSIB 3JIEKTPOH-
HYIO KOMMEPIIMIO Ha HOBBII YPOBEHb ¥ 0OECIIEUNB BBICOKYIO
CKOPOCTh MUKPOILIATEKEH U YIyUHIEHHYIO 3allUIEHHOCTb.
[TepBbIMU yUpesKIEHIAMU, IIPUCTYITUBITMMU K IOJTHOMACIITA0-
HOMY KCIIOJIb30BaHuIo Bitcoin, craiu 1eHTpain3oBaHHbIe TIPO-
Baiiziepsl, Takue kak Overstock u Dish Network. IToazepskka
Bitcoin 1103BoJII/Ia 9TUM By UM KOMITAHKSIM [TPOAEMOHCTPHU-
poOBaTh CBOM TEXHUYECKUE BO3MOKHOCTH, HO aHOHUMHOCTb,
HPHCYTIast JAaHHON TEXHOJIOTHH, ¥ MTHOBEHHAsI TIepejiaya CPe/ICTB
GOJIBIIIE TOAXO/AT /I PhIHKA HeJieraabHbIxX ToBapos: Silk Road
(IITenkoBbBI Y TD).
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3auem 6bin co3gaH OpenBazaar?

Silk Road neiicTBoBas 110106HO MOAII0ILHON Bepcun eBay. 1o
ObLI IIEHTPATM30BAHHDII BEO-CAIIT, HO MOMACTh HAa HETO MOYKHO
OBLIO TOJNBKO C UCTIONBb30BAHMEM TEXHOJIOTUH, MOJTYIUBIIE
Ha3BaHUeE «JIyKOBask Mapnipytusamnus» (onion routing), yepes
Tor. Ero co3maTesb Kak MOT OCJIOKHUJL JIJIST CTyYaHBIX TT0JIb-
30BaTeJsIeil 0CTYII K CaliTy, CYUTaBIIEMYCS BEPITNHON «TeMHOM
naytunbl» (dark web). Ha caiite Silk Road siroau mpogasasu
U MOKYIaJd HeJleraJibHble HAPKOTHKHU, OCOOEHHO B CTPaHaX
C KECTKUM 3aKOHOJATEIbCTBOM 0 60pbOe ¢ HAPKOTHKAMHU.
Cnenku ¢ HapKOTUKAMH COCTABJISIIIN JIUIITH YacTh TOPTOBBIX
oreparyii Ha 9TOM caiiTe, pyrast UX 4acThb ObLjIa CBsI3aHa C MEK-
IOPUCAUKIIMOHHON TIPOJIaXKell «JIETKUX» HAPKOTUKOB, TAKUX
Kak MapuxyaHa (¥ jaxe tabak), Wi HEHAaPKOTHYECKIX TOBa-
POB, TAaKUX KaK MMPOU3BENCHNS U KHUTHU 3POTUYECKOTO XapaK-
Tepa, IBeJMPHbIE U3/IE/UsT 1 TOMY HO00HOE.

Caiit Silk Road neiicTBoBaJ OBOJBHO JI0JITO, TOKA BJIACTU
CIIA nHe mpexpaTuiIn ero fesTeJbHOCTb. TO yAAJI0Ch MO TOU
MIPOCTON MTPUYINHE, 9TO CANT NMEJT IIEHTPATBHYIO TOUKY OTKA3a:
BCe JlaHHbIe XPaHWJINCh Ha eNHCTBEHHOM cepBepe. Korzia
Biractu apectoBasu cepsep, Silk Road npekparui pabory, u Bce
0JIb30BATEJIU TIOTEPSIIIN CBOU JJAHHBIE, CBSI3aHHBIE C 9TUM BeO-
caiitoM. CIycTsi Kakoe-TO BPeMsi HAIIeJICsT YeJI0BEK, TOTbITaB-
IINICS 3allyCTUTh BTOPYIO BEPCHUIO caiiTa, HO OH TakKsKe ObLI
apecroBan ¢exepanbubivu Biaactsamu, u Silk Road nmpexpaTun
CBOE CYIIIECTBOBAHKE BO BTOPOIT pas.

B moxozxem nososkerun naxoantcest calt Pirate Bay; ognaxo,
VUHUTHIBASI OTHOCUTETTHHO MeHee CEPhe3HbIN YPOBEHD €T0 He3a-
KOHHOCTH, BJIACTU OOPOJIMCH C HUM MeHee TI0CJIe[0BATeIbHO.
CaiiT He pa3 3aKPbIBAJICS PA3JTUIHBIMU ITPABUTEIbCTBEHHBIMU
OpraHu3aIUsIMU, 1 TEM He MeHee OH IPO/I0JIKAET TIEPUOIMIECKU
HOSIBJISATBCS. BJ1ajie/bIibl caiita ImpocTo orepaTUBHO BHIOUPAIOT
HOBYIO TIOMIAZKY JIJIST pa3MellleHHsI CBOETO cepBepa MmocJie
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ouepemHOTO 3aKpbITHsI. OUYEeBUHO, UTO ATO HE MOKET TIPOJIOJI-
JKaThCS BEUHO, HO Y JIIOJIEN €CTh OU€Hb BBICOKUIA CITPOC HA BEIITH,
KOTOPbIE HEJIb3$T MOJYYHTh HHBIM CITOCOOOM B CHJIY OTpaHIye-
HHUU B 3aKOHOZATETHCTBE.

[ToMuMO TexXHUYIECKOHN YI3BUMOCTH, €Ile OJTHOU TOYKOH OT-
Kasza JJ1d TPUI0KEHNN 2JIeKTPOHHON KOMMEDPIINH SIBJISETCS
HaJIMYre OTBETCTBEHHOTO PYKOBOJIUTEST, UMEIOIIETO JOCTYTI
Ko BceM sianabiM. HoBocTh 06 apecte Yusibsima Pocca YibOpux-
Ta, U3BECTHOTO Takske 1oz ncesgonumom Dread Pirate Roberts
(rposubiii mupat Pobeptc), ocroBaresst caiita Silk Road, pas-
JleTesiach TPOMKHUMM 3ar0JIOBKaMu 110 BceMy mupy. Ceituac on
oTOBIBAET HAKAa3aHUe B TIOPbMeE 32 HE3aKOHHBIN 060POT HAPKO-
TUKOB U KOMIbIoTepHbIe pectynienud. [Tocae neiictuii,
npoBeeHHbIX BaacTamu ¢ caiitoMm Silk Road, eme 60ee oue-
BUJIHOU CTaJIa TOTPeGHOCTD B IEIIEHTPATU30BAHHOM PhIHKE —
PBIHKE, Ha KOTOPOM He OBLIO OBl eMHCTBEHHOTIO YeI0BEKa,
UMEIOIEr0 a/IMUHUCTPATUBHBIN JIOCTYIT KO BCEM JIAHHBIM,
U KOTOPbIiT MOT ObI ZIEACTBOBATH JIOKAIBHO, Ha JTI0OOM KOMITBIO-
tepe. VIMeHHO 13 aT0i oTpedHOCTH poauics OpenBazaar.

Y10 Takoe OpenBazaar?

B OpenBazaar HeT 11eHTpaJbHOTO cepBepa, OTBEYAOIIETO 32
Bce. OpenBazaar mpezictaBiisier cOO0 MTUPUHTOBBII KJIMEHT,
JOCTYT K KOTOPOMY He MOKeT OTPAaHMYUTH HU OJTHO TIPABUTEITb-
ctBo. Jlust paboter OpenBazaar #e Tpebyercst ogobpenue co
CTOPOHBI 3aKOHA; 3/IeCh MBI HAOJIIO/IAeM IBOJIIOIUIO HEOTPAHH-
YEHHOTO IJ100aIbHOTO PhIHKA. Kak BHIPa3UIMCh €ro Co3/1aTelu,
«aro eBay u BitTorrent B oHOM hstakone».

OpenBazaar gaBnsiercs mi1aThopMoii, TO3BOJISAIONIEH TTIPOIAaBIIAM
U TIOKYTIATEJISIM CBA3BIBATHCST JAPYT C APYTOM JIJIS TIPOAAKY/
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Kak pabotaet OpenBazaar?

MOKYIIKU TOBapOB (€3 MPUBJICYEHUsT TPEThEN CTOPOHBI, pa3-
MeITaroniell JaHHbIe M B3UMAIOIell KOMICCUOHHBIE TLTaTEKH.
Paspaborunkn OpenBazaar B3stin 32 OCHOBY HJIEIO CO3/IaHUS
HOJIMHHO CBOOOAHOI TOPTOBOii I11aT(OPMBbI, AAOILEH JTI0IIM
BO3MOKHOCTD ITPOJIaBaTh M TOKYIaTh TOBaphl 63 HEOOXOIH-
MoCTH 00pallaThCs B IeHTPaIbHbI opran. MHTepHeT emie
HUKOT/Ia He OBLT MECTOM JIJIsI 4€T0-TO, HATTOMUHAIOIIETO Oa3aphl
MPOTILJIOTO: MIPUHTOBBIX TOPTOBBIX IIJIOTIA/IOK, T/I€ TTPO/IABIThI
U TIOKYTIATeJIM MOTJIV CBSI3bIBAThCSI PYT € APYTroM Ges3 mocpe-
HUKOB, HaOJIIO/IAIONINX 32 BbITOJHeHNEeM cesiku. Co3naTesu
OpenBazaar nazietorcst BOIJIIOTUTD 3Ty Uzieto B VIHTepHeTe.

Paspaborunku mobeanan Ha XxakaToHe B TOPOHTO cO CBOUM
npoekrom DarkMarket. ITocite 5Toro oHu nepenMeHoBaIn ero
B OpenBazaar, 1 ¢ Tex Hop UM yIa10Ch IIPUBJIEYb B CBOIO KO-
MaH/y JAOMOJHUTENbHBIX pa3paboTurkoB. OHU 1MOJyYaOT
Cpe/CTBa B OCHOBHOM B BH/IE TOKEPTBOBAHUI OT YACTHBIX JIAIL.
OHu He UMErOT TPUOBLIK OT IIPOEKTA, U B TOM COCTOUT CAMbIii
6OJIBINOI HEJOCTATOK JAHHOTO JAEIEeHTPATN30BaHHOIO MIPH-
JIoKeHust: 6e3 CTUMYJINPOBAHUS MOJb30BATEIEH CETH ITOT
OGu3Hec-TIaH HEJIb3s IPU3HATD yaauHbiM. HeocTaTok MOKHO
CMSTYHTDH BBEJAEHUEM METABAIIOTHI BMECTO MPSIMOTO MCIIOJIb-
30Banus Bitcoin, 4To mpuBeeT K yBEJUUEHUTO IIEHHOCTH TIPO-
eKTa.

Kak pa6botaet OpenBazaar?

OpenBazaar — aTo mupuHTOBAs CETh N3 PABHOIIPABHBIX Y3JI0B.
Kasprit MOJKeT UrpaTh TPU POJIU: MPOJABell, IOKYIIaTe/lb
u/unu apoutp. Bel MokeTe camu BeIOPATh POJIb, HA OCHOBE
KOTOPOI Oy/IeT CTPOUTBCS Ballla PEIyTallkis, 1 Bbl He OrPaHu-
4yeHbI BLIOOPOM €IMHCTBEHHOI poJin. B KauecTBe BaIIOTHI B Ha-

135



nasa 4. OpenBazaar

crosiiiiee BpeMst CIoJib3yercst Bitcoin, uto ycrpansiet 6apbep
JIUIST BBOJIA HOBBIX BAJTIOT, HO HE JIaeT pa3paboTINKaM BO3MOJK-
HOCTHU aBTOMAaTHUYECKHU TT0JIy4aTh IJIaTy 3a cBOH Tpy. JlaBaiite
MMOTOBOPUM O TOM, KaK BBITJISIIUT BECH ITPOIIECC C TOUKHU 3PEHUS
KayKIOU POJIH.

NMpopnasew

Uurepdeiic OpenBazaar Bee etrie ipoorkaeT 1opabaTbiBaTh-
Csl, HO y7Ke UMEET BCe aJIeMEeHTbI, HeOOXOANMBbIE JITIst (PYHKITHO-
HUpoBaHus caiita. IIpomasity Tpebyercs JIuib epeiT B pas-
JleJl ¢ HAaCTPOMKaMU M BBECTH Ha3BaHMe cBoero marazuHa. OH
TakKe BBOJAUT uzobpasxkenue st npoduis, aapec Bitcoin
u uaentudukatop Namecoin (aeobstzaresbho). [Tocae atoro
OH 3aII0JIHSIET CBOU y4eTHble JaHHble (puc. 4.1) u coxpansier
UX; JaHHbIE TTPA 3TOM COXPAHSIOTCS HA JIOKATBHOM KOMITBIOTe-
pe MpojiaBIia.

[Tpogaselr MOKET 0OMATHCA CO CBOMMU MOKYIATEIAMU JTO0
Hanpsmyio B OpenBazaar, ucro/ib3yst mpoTokoJ o6MeHa co-
o0IIeHNsSIMH, OCHOBaHHBINA Ha ZeroMQ, b0 mocpeacTBOM

Home Inbox@® Orders = Contraets  Seltings w

Nicknamdy Yaul

Your name here
Namecoln id Mamecoin id

& Dascription Enter a short description about your store

Puc. 4.1. ViHTtepdeiic OpenBazaar ans BBoAa YYETHbIX AaHHbIX
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CTOPOHHETO MPOTOKOJIA, TAKOTO KaK HJIEKTPOHHAS MOYTA,
bitmessage nm cBoero co6CcTBEHHOTO Beb-caiita. ITockoIbKy
B Hacrostiiee BpeMst OpenBazaar HaXoanuTCst B cTaun aibgha-
BepCHU, OOHOBJIEHHUST B TPOTOKOJIE MOTYT TPUBECTH K YAAJICHHIO
JIAaHHBIX O MarasuHe npojasia. YTodbl M36ekKaTh 9TOro, pas-
pabOTYUKY MIPELYCMOTPENH JIJIst TIPOAABIIOB BO3MOKHOCTD
CO3/IaHWsT PE3EPBHON KOIMU UX JaHHbBIX, OJarofapst KOTOPOil
OHM JIETKO MOTYT BOCCTAHOBUTbH CBOIO MH(DOPMATIHIO.

Haubosbuinii nHTEpeC IMPeACTaBIseT MEXaHU3M, KOTOPBIM
MOJTb3YI0TCS MTPOJIABIIBI /715 TIEPEYNCIIEHUST CBOMX TOBAPOB Ha
catite OpenBazaar. B nem ucnosbsyerca njpesds Pukapanan-
ckux konTpaktoB (Ricardian contracts, http://bit.ly/
ricardian), yrpomaonnx TOPropoie caeakn B cetu. Kontpax-
ThI 3TOTO BU/IA OTJIMYAIOTCS OT YMHBIX KOHTPAKTOB TE€M, 4TO
OHU HAXOJIATCS 3a Mpe/ieJaMy IIeN0YKH OJOKOB — B KOMIIbIO-
Tepe npojgasiia. PukapauaHckuii KOHTPAKT 10 CBOEH CyTH
SIBJISIETCST CITOCOOOM OTIPEIETICHNST OTBETCTBEHHOCTH CTOPO-
Hbl A 1pu nipoziaxke ToBapa ctopoHe B. OH npencraBisieT
€JIMHCTBEHHYIO MapTUIo TOBapa. Takne KOHTPAKThI UCTIOJIb3Y-
FOTCH B JICTIEHTPATU30BAHHBIX TTPUIOKEHUSX JIJI TOATBEPIK-
JIEHUsT 3AKOHHOCTH COTJIAIIEHU, TIOATMCAHHBIX 00EMME CTO-
POHAMU, U HTH COTJIANIEHHS HE MOTYT OBITH TTO/IJIEJIAHBI TTOCJIE
noamucanus (puc. 4.2).

B nosib3oBaTesibckoM nHTEpdEice KOHTPAKT BHITJISIAUT Kak
npocTast GopMa, B KOTOPYIO BBOAUTCS MHMOPMAIUS O TOBape
U €ro CTOMMOCTH. /lOTIOTHUTEThHO OH CBSI3bIBAET Balll TOBAP
¢ BaluM azpecoM Bitcoin u riobabHO-YHUKAIbHBIM HIEH-
tudukaropom (GUID), anpecom Bitcoin mokynaTesns u ero
GUID, a Takke ¢ TpeTbeil CTOPOHOM, BBIOPAaHHON Ha POJIb
apOuTpa, KOTOPOi MOBEPSIIOT 06€ CTOPOHBI, 3aKJII0YAOIIIE
CHICIIKY.
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Add Conlract

Import Contract

Product Name

[

Shipping (9) Guanitity Condlilon

Puc. 4.2. Jo6aBneHne koHTpakTa B OpenBazaar B No/b30BaTEIbCKOM
nHTepdeice

Korza okynaresib pousBOAUT HOKYIIKY, ITPOABEIL OJTydaeT
yBeZIOMJIEHHE, YTO Ha er0 TOBap NOCTYINI 3aKas. [loKkynaTesb
nostyyaeTt nHbopmMaruo 06 apouTpe, KOTOPOMY MPOJABEIL J10-
BEpUJI XpaHeHue cpeicTB. [IoKynaTeb MOKET COrJIACUThCS
JIOBEPUTHCA yKazaHHOMY apouTpy. B ciryuae necorsacus apourp
BO3BpAIIAeT JeHbIU MOKYNATeT0. ECM 10TOBOPEHHOCTD 110
apOUTPy JOCTUTHYTA, MPOAABEIl MOKET OCIaTh TOBAp MOKY-
nareso. [To/y4ns ToBap, IOKynaresib AaeT yKazaHue apouTpy
EePEYNCIUTh CPEACTBA TIPOAABILY. Ec/m mokymaTesb aToro He
jiesiaet, apOUTP OTKPBIBAET IIPOIIEALYPY AKUCITyTa 1 MocJe cbopa
uHGopMaIKy ¢ 06erX CTOPOH PellaeT, Kakas U3 CTOPOH IIpaBa.

MokynaTtenb

[Tokymaresib BBOAUT CBOU y4YETHBIE JaHHBIE B TOYHOCTH KaK
MIPOJIABEI] U TIPU ITOM MOJKET BBHIOMpPATh apbuTpa. ApOouTpoB
BBIOUPAIOT MOKYIIATENN, HO PELIEHIE O TOM, TIPUHSTH WU OT-
KJIOHUTb YKa3aHHOTO apOUTpa C YYETOM €ro perryTaruu, pu-
HIMaeT mpozasell. Koria micamich 3T CTPOKH, TAHHOE JeTeH-
TPAJN30BaHHOE IIPUJIOKEHUE €Ille HAXOAUJIOCh HA PAHHEM
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gTare CBOETo Pa3BUTHSI, @ YTOODI 3aCJIYKUTH BBICOKYIO PEITyTa-
1110, TPEOYETCsT BPeMs, TI0ITOMY JIydlliee, YTO MOXKHO TPe/l-
JIOSKUTD TIOKYIATEJISIM, — CTAPAThCS BBITTOJIHSITh MEJIKIE CIIeJI-
KU Ha CJIydait, ecm apouTp okaxercst Hebmaronaaekusim. Co
BpPEMEHEM JI0CTOIHbBIE apOUTPBI 3aiiMyT BEPXHUE CTPOUKH;
BO3MOKHO, OY/IyT CO3/IaHbl apOUTPasKHBIE CITY/KOBI, I OHU CTa-
HYT IOMUHUPYOMIUME UTPOKAMH, TOJIb3YOIUMUCS HAnOOIb-
UM JIOBEPUEM.

Apbutp

ApOUTPOM MOJKET CTATh JIF0OOI JKETAIOIIUT, TIPOCTO YCTAHOBUB
(hmaxxox B HacTpoiikax mpodund. Besakuii pas, Korga mokyma-
TeJIb 100ABJISIET B KOHTPAKT TPETHIO CTOPOHY B KayecTBe apOu-
Tpa, BBIOPAHHBINA apOUTP MOJYIAET CPECTBA B CUET OILJIATHI
tToBapa. Ha ap6urpa Bossaratotcst 00sI3aHHOCTH YJIaKWBaTh
CIIOPBI U TI€PEChLIaTh CPEACTBA MPABOH CTOPOHE. APOUTPHI
MOTYT B3BICKUBATh IJIATY 3a pa3pelnenne KoHGKToB. Eciu
00e CTOPOHBI, TIPO/IABEIL U TIOKYTIATE b, 3aBEPIIUIIN CAETKY Oe3
obpaliieHus1 K apOUTPy, OHU HUYEro He IJIATAT 32 apOuTpasK.
Ecin ap6uTp ObLI BBIHYK/IEH BEPHYTh CPEACTBA OKYIIATEIO
WJIH 3aHATHCS YJIQ)KMBAHUEM CIIOPa, OH TIOJIyYaeT MPOIEHT OT
CYMMBI HECOCTOSIBIIIEHCST cliesiKi. ApOUTPBI MyOJIUIHO 00b-
SIBJISTIOT CTOMMOCTb CBOUX YCJIYT Ha BKJIa/IKe Services (Ycryrin)
B CBOeM TIpodue.

B Hacrosiee BpemMst apOUTPhI aBTOMaTHUYECKH TPHHUMAIOT BCE
CIIEJIKH, B KOTOPBIX OHU yKa3aHbl KaK apOUTPBI, HO PAHO WJIH
MO3/THO Y HUX MTOSIBUTCST BO3MOKHOCTD IIPOCMOTPETD TIPECTO-
STIMe CAEJKU W TPUHSATH UJIM OTKJIOHUTH CBOE YYaCcTHe B HUX.
OcHoBHbIe (DYHKITUH, TOCTYITHbIE apOUTPY B MOJIb30BATEb-
ckoM unrtepdetice, mokasanbl Ha puc. 4.3. Ha puc. 4.4 nokazau
3aT0JIHEHHBIN 3aKa3.
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NOTaW w My Stors
sers Do (I Connected Markets
2 s2ores connected [EESERE
Notary Services &

o Solier
This individual has not described thar nolary serices. =

+ Notary

Puc. 4.3. VIHTepdelic apbutpa B OpenBazaar

Order 2220210

Puc. 4.4. MNpuMep 3akasa Ha NpuobpeTeHne KypuTenbHON Tpybku
py4HOW paboThl

YcraHoBka OpenBazaar

Teneps, xorza s pacckasai, yto Takoe OpenBazaar u kak on
pabotaer, raBaiite 3arpy3um ero 1 orpodyem. IloroBopum o Hem
C TEXHITYECKO TOUKH 3PEHNS, PACCMOTPHUM TOCTOMHCTBA 1 He-
JIOCTATKHU TEXHOJIOTHIT, BBIOPAHHBIX Pa3pabOTUNKAMU JIJISI CTe-
Ka, 1 00CYTUM UX aPXUTEKTYPHBIE PEIIEHNUSsT, IPUHSITDHIE B JTaH-
HOM JIETIeHTPATTM30BAHHOM TTPUIIOKEHI.
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Ha MOMEeHT HanMcaHus 9TUX CTPOK He CYHIECTBOBAIO IBOUYHBIX
(baiioB 1 yCTaHOBKHM, TT09TOMY TPeGOBaIOCh BBIIOJTHUTD
cOOPKY M3 UCXOIHOTO KOJIa.

Jloist aToro Tpexae Bcero HeoOXoanMo yctaHoBUTH Python.
Eciou BBI osib3yetech nocaenneit Bepcueit OS X, B Hell yike
npenycraHoBiena Bepcust Python 2.7. naue ycraHoBuTE €ro
BPYYHYIO C TIOMOIIIO AucreTyepa makeroB Homebrew. Home-
brew nanomuHaeT auceTdepa maketos apt-get B Linux. 5 cuu-
TAl0 B BBICIIEN CTETIEHU TIOJIE3HBIM COOUPATH JIEIEHTPATI30-
BaHHBIE MIPUJIOJKEHNS M3 NCXOTHOTO KO/, TIOTOMY YTO TIOYTH
BCer/ia BOSHUKAET XOTs Obl 0/[Ha OINUOKa, 00y CIOBIEHHAS OT-
CYTCTBUEM 3aBUCUMOCTH.

Jlist yeranoBku camoro aucrerdepa Homebrew BBeure B okHe
TepMUHATA:

ruby -e "$(curl -fsSL https://raw.githubusercontent.com/
Homebrew/install/master/install)"

Korna ycranoBka 3aBepuintcsi, Bbl CMOXKeTe Oe3 Tpyza ycra-
HABJIMBATH MTAKEThI, UCITOJIb3Ys KOMaH/Ibl BU/IA:

brew install <Ha3BaHWe_nakeTa>

[Tpunoxenne OpenBazaar wanmcano na si3sike Python. 9to
MOIIHBIN 00bEKTHO-OPUEHTUPOBAHHBII SI3bIK, HAKOIIMBIIIMIT 32
TOJIBI CYIIECTBOBAHYSI OOJIBIIOE KOJMYECTBO MOJIE3HBIX O1OJIH-
oTek. Ha Hem Hammcano MHOTO MPOEKTOB pacipe/leIeHHBIX
npuiokeHni, Takux kak RPyc, moaromy ero mcrosb3oBanue
BIIOJTHE OTIPAB/IAHHO.

Bawm raxxxe norpebyercs Pip, qucteruep moay.ieii asist Python:

brew install pip
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Tenepb MokHO TIpHCTyTIaTh K c60pke OpenBazaar us ucxoz-
HOTO KOJIa:

git clone https://github.com/OpenBazaar/OpenBazaar.git
cd OpenBazaar

./configure.sh

./OpenBazaar start

Bo3MOXHbIe OWKn6KHN

Huske nepednciienbl ommOKU, KOTOPbie MOI'YT BO3HUKHYTh
B poriecce cOopku. He 3a0biBaiite, 4To IPOEKT BCE €IIe aKTUB-
HO pa3pabaThiBaeTCsl, IIOITOMY MCXOAHBINA KO MOXKET copep-
JKaTh OUIMOKU.

3aBMCUMOCTH

Bbl MOkeTe MOJy4InuTh HECKOJIBKO OMMOOK M3-32 OTCYTCTBUS
HEOOXOIMMBIX 3aBUCMOCTEN BCJIE/ICTBUE HEIIPEKPAIAIoIIeii-
cs1 aKTUBHOM pa3paboTKu mpoekTa. He yauBstiiTech, MOTy4nB
coobmienne Buaa «X wasn't found» («X we HaiieHno» ). [Tpocto
MOCJIeIOBATEbHO YCTAHABINBANTE HEOCTAIONINE 3aBUCUMO-
cru BpyuHyio. To ecTb, mosyuus coobieHue 06 onmbke, ornpe-
JIeJINTe 3aBUCUMOCTD, YCTAHOBUTE ee € TIOMOIIIBIO JHcIieTdepa
Brew 1 BHOBB BBITIOTHUTE KOMAH/TY . /OpenBazaar start. MoseT
MOSIBUTHCST HOBOE COO00TIeHre 00 OTCYTCTBUM 3aBUCHMOCTH.
ITpocTo MOBTOPSIiiTE OMMCAHHBINA aJITOPUTM, TIOKA BCE HEOOXO0-
JIVMbIE 3aBUCHMOCTH He OY/IyT yCTAHOBJIEHBDL.

MopThbi

Bam MoKeT BCTPETUTBCS CIIeAyTolast OnmoKa:

1. If you are using VPN, configure port forwarding or
disable your VPN temporarily

142



YcraHoBka OpenBazaar

2. Configure your router to forward traffic from port 62112 for
both TCP and UDP
to your local port 62112

(ITepesog:

1. Ecnm Bbl ucnonbsyete VPN, HacTpoiTe nepeajpecauuio NopToB Wau
BpemMeHHO oTKAa4uTe VPN.

2. HacTponTe B cBoem MapupyTuW3aTope nepeajpecauuw Tpaduka
C nopTa 62112 B BaW JOKanbHbli NOpT 62112 ans obowux
npotokonos, TCP u UDP.)

JlatHoe cooltieHne 03HAYAET, YTO OJUH U3 TIOPTOB, KOTOPHIE
ucnosbsyer OpenBazaar, 3a610kupoBaH GpaHAMayIpPOM WIIH
BalllIM MapIIpyTU3aTOPOM. YOEIUTeCh, YTO 3TH MOPTHI J10-
CTYIIHBI B Ballleil cuctemMe U B HACTPOMKaX MapHIpyTU3aTOPa.

(:())([)E!Ii(!lillii U n3BsiedeHme AaHHbIX

Jannbie B OpenBazaar xpansrcs ve B DHT, a okasbho, B 6ase
manubix SQLite Ha kaskoM yaiie. B daitne datastore.py MOXKHO
HaTH METO]T set_item, MPUHUMAIONINH TTApy KJIIOY/3HaUYeHNE
C HEKOTOPBIMU OTMETKaMU BPeMEHU W YYETHBIMU JAHHBIMHU.
OH nobasJisier mapy B 6a3y JaHHBIX, Pa3MEIeHHY IO JIOKaIbHO,
Ha KOMITbIOTePe ToJib30Baresnd. Huke mpuBoanTCS KO U3
OpenBazaar, BbITIOJIHSATONINH 3TO JIeNICTBUE:

def set_item(self, key, value, last_published,
originally published,
original_ publisher_id, market_id=1):
rows = self.db_connection.select_entries(
"datastore",
{"key": key,
"market_id": market_id}
)
if len(rows) ==
self.db_connection.insert_entry(
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"datastore",

{
'key': key,
'value': value,
'lastPublished’: last_published,
'originallyPublished': originally published,
'originalPublisherID': original_publisher_id,
'market_id': market_id
}
)
else:

self.db_connection.update_entries(
"datastore",

{
"key': key,
'value': value,
'lastPublished’': last_published,
'originallyPublished': originally published,
'originalPublisherID': original_publisher_id,
'market_id': market_id

¥

{
'key': key,
'market_id': market_id

}

M3Biieub 3TH 3HAYEHUST MOXKHO C TIOMOIIIbIO MeTO/Ia _db_query:

def _db_query(self, key, column_name):
row = self.db_connection.select_entries("datastore",
{"key": key})
if len(row) != @:
value = row[@][column_name]
try:
value = ast.literal_eval(value)
except Exception:
pass
return value
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EMy Hy>KHO 1tepeZ1aTh TOJIBKO KJII04 ICKOMOTO 3HAU€HMS, @ TaK-
JKe M4 CTOJI6L[a, KOTOPOE BBITJISI/IUT KakK publisher_id.

OpenBazaar ucnosbsyer Tabauiyy DHT, Ho TOIbKO He /11
xpanenust ganubix. [loBogom k BHeperuio DHT B OpenBazaar
nocay:xua oneiT mpoekta Kademlia (anmamor kombunanmm
BitTorrent u IPFS). DHT npumensiercst kak cBoero poja
«KeJIThle CTPAHUIBI» JUis1 y3y0B. OHa mpeacTaBsier coboit
JIeTeHTPAIN30BaHHbBIN KATAJIOT Y3JI0B, C TTIOMOIIBIO KOTOPOTO
Y3JbI MOTYT OTIPEIETTUTD, KaK CBA3ATHCSA JAPYT C APYTOM [
TOPTOBJIM ¥ COBMECTHOTO UCTIOJb30BaHUSA PUKapAMaHCKUX
KOHTpakToB. Korja sBa y3ya COeIMHSAIOTCS TOCPEJCTBOM
DHT, onu MoryT HannpsiMyio repe/iaBaTh JaHHbIE IPYT JAPYTY.

def __init_ (self, market_id, key, call="findNode",
callback=None):
self.key = key
# Knwy gna noucka
self.call = call
# findNode wnm findvValue, B 3aBucCMMOCTM OT BMAA MOUCKa
self.callback = callback
# 06paboTyMK pesynbTaToOB Mnoucka
self.shortlist = []
# Cnucok y3/i0B AN MOUCKa
self.active_probes = []
#
self.already contacted = []
# B 3TOT cnucok pobaBnAwTCA Yy3/bl,
# koTopbM nocniaH 3anpoc findXXX
self.previous_closest_node = None
# 3pecb coxpaHAseTcA 6AuxalwuMii U3 HaNAEHHbIX Y3J/10B
self.find_value_result = {}
# Ciopa COXpaHAeTCA 3HayeHue, HalAeHHoe
# B pe3ynbTaTe noucka find_value
self.slow_node_count = [9]
#
self.contacted _now = ©
# CYeTYMK OrMpOWEHHbIX Y3/10B
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self.prev_shortlist_length = @

self.log = logging.getLogger(
"[%s] %s' % (market_id, self._ class__._name_ )

)

# Co3paTb yHuMKanbHblii ID (SHA1l) gna paHHoro

# 3anpoca iterative_find c uenbw nopaepxku

# napannenbHO BbIMONHAKWWXCA Onepaunii noucka

self.find_id = hashlib.shal(os.urandom(128)).hexdigest()

B caiine node/DHT.py meton __init__ Kjiacca DHTSearch 110-
MoraeT oTbicKaTh ¢ momotsio DHT apyrue y3sb1, 0 KOTOPBIX
TpedyeTcs ToyanTh Oosbiie ntdopmarmu. OH MpeAnoaraer,
4TO KJIIOY y3J/1a BaM YiKe U3BECTeH, 61aroiapst 4eMy MOWCK BbI-
MIOJTHSIETCST 09eHb ObICTPO, HO peanuzarmst DHT 8 OpenBazaar
OIUPAETCsT HA PACCBHIIKY IMUPOKOBEIMATENBHBIX COOOTIEHNI,
MIOCBLIIAEMbIX BCEM Y3JIaM, TI09TOMY MOUCK TIPOCTHIM 11epebopoM
TOKE BO3MOKEH.

Bce nannble, uMeroriye OTHOIIEHUE K TIOJIb30BATENIO U MOCHI-
naembie B Bue o0bexTa JSON, mpoektuposuinkn OpenBazaar
MOMEIIAOT B 0OBEKT C UMeHeM data B METOJIE proto_page B (haii-
Jie protocol.py.

def proto_page(uri, pubkey, guid, text, signature, nickname,
PGPPubKey, email, bitmessage, arbiter,
notary, notary_description, notary_fee,
arbiter_description, sin, homepage, avatar_url):
data = {

"type': 'page',

'uri': uri,

'pubkey’: pubkey,

'senderGUID': guid,

"text': text,

'nickname’: nickname,

'PGPPubKey': PGPPubKey,

'email': email,
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'bitmessage': bitmessage,

‘arbiter': arbiter,

'notary’': notary,

'notary_description': notary_description,
'notary_fee': notary_fee,
'arbiter_description': arbiter_description,

sin': sin,

"homepage': homepage,
'avatar_url': avatar_url,
'v': constants.VERSION

}

return data

ITu JaHHble, NIeHTUGUINPYIOIE TT0Tb30BaTe e, epechl-
JIAIOTCST MESKITY HUMU TIocJie oOHapy:keHust apyT apyra B DHT.

[pyroii 3ameuarenbroit yeptoi nojuep:xkku DHT saBasiercsa
BO3MO’KHOCTD TTOMCKA 10 KITI0Y€BOMY CJIOBY. Tak Kak KiloueBble
CJIOBA OIIPE/IENIAIOTCS CAMIMU 110JIb30BATE/ISIMU B HACTPOITKAX
cBoUX PO uIeil, OHU MOTYT OIUCHIBATH BUJI MM KATETOPHUIO
TOBAPOB, YTO JIeJIAeT MOUCK OOJIee TIPOCTBIM U YI0OHBIM.

def find_listings_by keyword(self, keyword,
listing_filter=None, callback=None):
hashvalue = hashlib.new('ripemd160")
keyword_key = 'keyword-%s' % keyword
hashvalue.update(keyword_key.encode('utf-8"))
listing_index_key = hashvalue.hexdigest()

self.log.info('Finding contracts for keyword: %s', keyword)

self.iterative_find_value(listing_index_key, callback)

OpenBazaar, xak u IPFS, ucnosssyer DHT, Ho, B oTsimume ot
IPFS, ne moanepxuBaeT KOMUPOBAHWE aCCOIMATUBHBIX JaH-
HBIX; HEBAXKHO, HACKOJILKO OHM BOCTPEOOBAHBI, JaHHbIE BCET/IA
XPaHATCS TOJIBKO JIOKAJIBHO, Ha KOMIIBIOTEPE, Ile OHU OBLIN
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coszanbl. IlockosbKy cucTema He IoJ1araeTcs Ha pacipesiesieH-
HbIe KOITUY IAHHBIX, B HEll OTCYTCTBYET BCTPOEHHAS TTO/IIeP:K-
Ka BEpCHOHUPOBaHUS (Versioning) aHHbIX.

NpeHTudmkaumsa

Vbl 8 OpenBazaar mMeioT coGCTBEHHbIE YHIUKATbHbIE W/ICH-
tuduraropel GUID. Onr 4eM-TO HaTOMWHAIOT UAEHTU(HIKA-
Tops y370B B [PFS.

B daiine node/transport.py:

def _generate_new_keypair(self):
seed = str(random.randrange(2 ** 256))

# MpeobpasoBaTb Kjw4M m/0/0/0 B BIP32

wallet = bitcoin.bip32_ckd(bitcoin.bip32_master_key(seed), 0)

wallet_chain = bitcoin.bip32_ckd(wallet, 0)

bip32_identity_priv = bitcoin.bip32_ckd(wallet_chain, )

identity_priv = bitcoin.bip32_extract_key(bip32_identity_priv)

bip32_identity_pub = bitcoin.bip32_privtopub(bip32_

identity_priv)

identity_pub = bitcoin.encode_pubkey(
bitcoin.bip32_extract_key(bip32_identity pub), 'hex'

)

self.pubkey = identity_pub
self.secret = identity_priv

# CreHepuposaTb SIN

sha_hash = hashlib.sha256()
sha_hash.update(self.pubkey)
ripe_hash = hashlib.new('ripemd160")
ripe_hash.update(sha_hash.digest())

self.guid = ripe_hash.hexdigest()
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AT UIeHTUHOUKATOPBI (GOPMUPYIOTCS € TIOMOMIBIO IIPOTOKO-
ja Bitcoin BIP32 (uepapxuueckux geTepMUHUPOBAHHBIX
KOTIIeJIBKOB ) TTyTeM reHepupoBanmsg HoBoro SIN u ncmomb3o-
Banus aaroputma SHA-256 st cozpanus GUID. Unentn-
uxkarop GUID rak ke yHuKajJieH, KaK YHUKAJIEH KasK/blIii
ajzpec Bitcoin, moatomy HeT HEOOXOAUMOCTH BOJHOBATHCS
0 TIOSIBJICHUH TyOJNKATOB.

WTak, Mbl MOKEM YHUKAIBHO UAEHTUMUITIPOBATH JIO/IEH, TIPsi-
Mo Kak B IPFS, ncmobayst TeXHOIOTHIO S/TUTITUIEeCKUX KPUBBIX,
peanm3oBannyio B Bitcoin, HO Kak c/ienaTh 9TH WAECHTU(DUKATO-
pbl yrobounTaembiMu? B yuerHbix manubix B OpenBazaar mo-
MUMO I10JIsI [ICEBJIOHNMA IMEETCSI TI0J1€, Ky/la MOSKHO BBECTH CBOA
uaenTudukarop Namecoin. Takum 06pasoMm, JIFOIM MOIYT UMETh
OJIMHAKOBBIE TICEBIOHNMBI U pazindatbes mo GUID. Jto nve
camoe JiydIiiee peleHue; HaBePHOe, Bbl MOYKETE 3aITOMHUTH TISITh
nocaepaux nudp B ngeatudukarope GUID koro-To u ero
ncesonnM. Ho Namecoin koMmiencupyeT 1anHbIN HEZIOCTATOK,
MO3BOJISIST TTOJTb30BATENISIM TTPUMEHSITh CBOU UJIEHTU(DUKATOPHI
Namecoin.

def is_valid_Namecoin(Namecoin, guid):
if not Namecoin or not guid:
return False

server = DNSChainServer.Server(constants.DNSCHAIN_
SERVER_IP, "")
_log.info("Looking up Namecoin id: %s", Namecoin)
try:
data = server.lookup("id/" + Namecoin)
except (DNSChainServer.DataNotFound, DNSChainServer.
MalformedJSON) :
_log.info('Claimed remote Namecoin id not found: %s',
Namecoin)
return False

return data.get('OpenBazaar') == guid
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Jlannbiii ko ucnosb3yer mexanuam DNSChain, uto6sr y6e-
JINTHCS B IOCTOBEPHOCTHU njeHTUrKaropa Namecoin Bcersa,
koraa aTor GUID ykaszan B azpece Namecoin uesioBeka, mjieH-
THUYHOCTH KOTOpPOro Tpebyercst moarBepanTh. DNSChain — sT0
ruGpuz cepsepa DNS, yriporatomiuii 1ocTy K 1anHbiM Name-
coin yepes MporpaMMHbIN HHTEpdETiC.

Takum o6pasom, npobaema uaentudukanun 8 OpenBazaar
pelaeTcst ocpecTBOM KOMOMHAIIMY YHUKAJIbHBIX HAeHTH(U-
katopoB GUID u Namecoin, o anayioruu ¢ [IPFS.

PenyTtauuna

A kax pemraercst mpobsiema peryranuu? Pemyraiust urpaet
BJKHYIO POJIb Ha JIFOOOI TOPrOBOM ILTOIIA/IKE; TIOKYTIATEN UIILY T
HaJIe’KHBIX TPO/IABI[OB, KOTOPBIM OHU MOTYT JIOBEPSITh, U HA000-
port. B 1ieHTpann30BaHHON MOIEH pelry Talieid OTAeIbHBIX JINIT
MOTYT YIPABJISITD BJIa/IE/IbIIbI CEPBEPA, U ITPU COOTBETCTBYIOIIEM
YPOBHE 0€30MACHOCTHU Y JIO/Ieil HET BO3MOKHOCTH OOMaHYTh
cucremy u chaabcuuIpoBaTh CBOIO peryTaiuio. B nereHTpa-
JIN30BAaHHOH CHCTEMe TPOBEPUTD PEITy TAIINI0 HAMHOTO CIIOKHEe.

llosepue B OpenBazaar npezgcrasiaser co60ii KOMOMHAIUIO
CUHEPTreTUYECKUX CHCTEM JBYX THIIOB: 2100aibHoe dogepue
u npoeyupyemoe dosepue. Korna Bce djieHbl CeTH OAUHAKOBO
JIOBEPSIIOT OTIPe/IeJIEHHOMY TI0JIb30BATEI0, TAKOE JOBEpUE Ha-
3bIBAETCS TJI00QJIBHBIM. JTOT BUJ[ JIOBEPUST YCTAHABIMBAETCSI
TaKMMK METOaMHU, KakK proof-of-burn (0ka3aTebCTBO YHIY-
ToKeHUsT) U proof-of-timelock (nokasarenbcTBO 3a5m0ra). I[Tpo-
erupyeMoe JI0Beprue — J0BEpPUeE K Y3JIy, Pa3JIUyaroIieecs st
Pa3HbIX MoJIb30oBaTeelt ceTr. To ecThb JoBepue K y3J1y ITPoelu-
PYeTCst KasK/IbIM 110JIb30BaTe/IeM. ITOT BUJL IOBEPHS yCTaHAB-
JIMBAETCs ¢ UCIOAb30BaHueM cetu qosepus (web of trust).

PacecMOTpuM KaskIblil M3 METOIOB MOAPOOHEE.
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Metop 1: proof-of-burn

Korna nponasert cosziaet Mara3u, OH JI0JKEH MOTPATUTh OTIpe-
JeJIeHHyIo cyMMy B Bitcoin, koTopast Gyer morepsiHa 1 HUKOT-
Jla He BepHeTcs. IJTO JeslaeT co3JaHne HeCKOJIbKUX HeH-
TUYHOCTEN HENpueMJeMO JOPOTUM U SIBJISETCS OCHOBHBIM
MeXaHU3MOM IpoTHBoeiicTBust atakaM Cubuiuisl B OpenBazaar.
XoTs Takoe peleHye He neaabHo, OHO BCe XKe OKa3bIBaeT cliep-
JKUBarolee Bivstaue. Yem 6osibliie CyMMa JI0Ka3aTeIbCTBa, TEM
JIOPO’KE CTOWT CO3/[AHNE YIETHON 3aIMCH 1 BBITIE Oapbep BXOIa
JJIST TTIOTEHIINAJIbHBIX UTPOKOB, JKEJIAIONNX BOCIOJIb30BATHCS
yeayroit. ITy6sinaHoe ¥ JIETKO MPOBEPSIEMOE YHUUTOKEHUE He-
CKOJIBKUX MOHET — 9TO pemepedic (remurrage) Ha OCTAaTOK.
Pemepek siBIIsteTCsI OHSATHEM, 00paTHBIM JleMepe/Ky (demur-
rage — CTOMMOCTDb XPAHEHUS BAJIIOTHI CBEPX YCTAHOBJIEHHOTO
nepuozia). JlotmycTiM, BbI, CHJIST TOMa Tiepel HOYTOYKOM, CO371a-
s BamoTy ¢ 10 MUJIMOHaMU MOHET, KOTOPBIMU JIIOJIU TYT K€
HAyaJIl TOPTrOBaTh. BbI BBIIN TIPOTYJISITHCS U, KOT/IA BEPHYJIUCH,
0OHAPYKUIIH, UTO OCTATOCH BCETO 5 MUJIJTMOHOB HEYHUUYTOKEH-
HBIX MOHeT. Ec/i BbI MMeeTe KaKylo-TO CyMMY B 9TOI BaJlioTe,
BBI [IOJIy4UTE CBOEOOPA3HbIe [UBU/IEH/IbI CBEPX OOIIEro MpH-
pPOCTa 5KOHOMHKH, OKUIAEMOTO OT BAJIOTBI C YCTAHOBIEHHBIM
KOJIMYECTBOM MOHET, Takol Kak Bitcoin.

JlenieHTpaTM30BaHHOE IPUJIOJKEHNE CHAYAJIA TEHEPUPYET a/Ipec
st yaunutoskenus Herocpeactsenno uz GUID yaia.

def burnaddr_from_guid(guid_hex):
_log.debug("burnaddr_from_guid: %s", guid_hex)

prefix = '6f' if TESTNET else '00°'
guid_full hex = prefix + guid_hex
_log.debug("GUID address on bitcoin net: %s", guid_full_ hex)

# M3meHWTb GUID, 4TO6bl rapaHTUMpoBaTb HAAEXHOCTb 3a cYeT
# uMcnonb3oBaHMA 3awuTbl OT 6Au3KKMX xewei B SHA256, obpaTus
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# nocnepHuin 6uUT appeca.

guid_full = guid_full_hex.decode('hex")

guid_prt = guid_full[:-1] + chr(ord(guid_full[-1]) ~ 1)

addr_prt = obelisk.bitcoin.EncodeBase58Check(guid_prt)

_log.debug("Perturbated bitcoin proof-of-burn address: %s",
addr_prt)

return addr_prt

Ito camas mpoctas Tpanzakinusa ¢ GUID. Bee yaier cmoryT
POBEPUTH, uTo ykazauubiii GUID yauatoxu MmoreTst (proof-
of-burn — gokazaTeabCTBO YHUUTOKEHMS ), BBIIOJHUB Ty JKe
(yHkIMIO burnadd_from_guid ¢ TeM ke mTapamMeTpoM guid_hex
Y TIPOBEPHB YHUYTOKEHHOE KOJMUYECTBO B IIEMOYKE OIOKOB.

MeTtop 2: proof-of-timelock

JlokazarenbcTBO yHHUTOReHUs (proof-of-burn) mossossier
CeTH IIPEBPATUTD CO3IaHNE JOMOJTHUTEIbHBIX HAEHTUIHOCTEH
B JIOPOTO€ yI0BOJIbCTBUE. J[0oKazaTenbeTBO 3amora (proof-of-
timelock) 3a cuer oTKJIa/bIBAHUS HEKOTOPOTO KOJMYECTBA
MOHET Ha BpeMst (1 CBSI3bIBaHUS HAEHTUIHOCTH MOJb30BaTe-
JIST C 9TUMU HEN3PACX0I0BAaHHBIMU MOHETAMH KaK JETIO3HTOM )
rapaHTHPYeT HEBO3MOKHOCTD OJIHOBPEMEHHOTO CYIIIECTBOBA-
HUs1 GOJIBIIOTO KOJIMYECTBA HAECHTHYHOCTEH, CBSIBAHHBIX C O/1-
HOU CYIIIHOCTBIO peajbHOTO MUpa. /J[okazaTesbCcTBO 3am0Ta
(proof-of-timelock) He siBsIeTCST TAaKOII JKe CHITBHOI CTPaxXOB-
KO, KaK J0Ka3aTeJbCTBO YHUUYTOXKeHUs (proof-of-burn):
(haKTUYECKH 0KA3aTeIbCTBO YHUUTOKEHUS SIBJISIETCS 110~
CTOSHHOW Bepcueil JoKka3aTeabCcTBa 3a710Ta.

B noxazaresibeTBe 3a10ra y3ed1, sKeJIarolil yCTaHOBUTD JI0Bepue
K TICEBIOHUMY HUACHTUYHOCTH, J0JIKEH JTOKa3yeMo 3a0JI0KUPO-
BaTh OIPEJIEJIEHHYIO CYMMY BHYTPH TPaH3AKIIUH, KOTOPAst Yepe3
Kakoe-TO BpeMsi Oyner Bo3BpaiieHa. Oco6eHHOCTBIO TaKOil
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TPpaH3aKIINU ABJIAETCA HEBO3MOKHOCTD 3aBEPUIUTD €€ B TEYEHUE
OIlpe/IeJyIEHHOTO ITPOMEKYTKa BpEMEHN. Cetb 3HaeT, 4TO TPaH-
3aKIMA B KOHEYHOM CUETE 3aBEPIINTCA, a TAKIKE BPEMS, B TECHEHUE
KOTOPOT'O OHAa OCTaHETCA 336JIOKI/IPOBaHHOI>,I. Bcesaara I/IH(bOpMa-
oA Hy6JII/I‘{HO AOCTYIIHA U IOA/IA€TCsA IIPOBEPKE.

OnMH U3 OCHOBHBIX HEJIOCTATKOB JIOKA3aTEThCTBA 3aJI0Ta —
MICUXOJIOTHIECKUI: OHO He JIaeT TaKOTO jKe OOJIBIIIOTO 4yBCTBA
OTBETCTBEHHOCTH, KaK JI0KA3aTeIbCTBO YHUUTOKEHUEM. YHUY-
TOKEHUE JIeHeT UMeeT OOJIBIINI CUXOJ0TMYeCKUIA BEC, U JIJIst
KOTO-TO 9TOT Oapbhep MOKET 0Ka3aThCsl HEIPeoa0IuMbIM. TTo-
HTOMY JTIO/IY Yallle UCIOJIb3YIOT I0Ka3aTeIbCTBO 3aJI10Ta.

ITenouka 610K0B Bitcoin ceifuac He UMeET IPSAMOIT OIEPIKKI
MexXaHM3Ma JI0Ka3aTebCcTBa 3ajora. HecMoTpst Ha TO 4TO TIpO-
TokoJ Bitcoin moamep:kuBaeT 3HaueHme nLockTime, caM MeXa-
HU3M He COOJII0LAETCS AeHCTBYIOIUME Y3IaMUi. ITO O3HAYAET,
4TO TPpaH3aKIUs He OYAeT A0CTYITHA ITYOJUYHO JJIS TPOBEPKH.

JlokaszareIbCTBO 3aJ10Ta MEaJbHO ITOAOMLIO ObI ISt IEIIOYKH
6s0x0B Ethereum, rae mommepskmBaioTcss ThIOPHHT-IIOTHbIE
yMHble KOHTpakThl. B OpenBazaar 6b110 pelieHo He UCIoJib-
30BaTh KX, IIOCKOJBKY He ObLIO JOKa3aHO, 4TO HTO BO3MOKHO
Ha MPaKTHKE, a TaK/Ke M3-3a TMPOOJIeM ¢ MacIITabuPyeMOCThIO
U TIPOU3BOANTENHHOCTHIO. Takoe perente ObIIO MYAPbIM,
a paHo WJIM MTO3/IHO HOSIBUTCS GOKOBAsI IIENIOYKa, KOTOPAst CMSIT-
YUT TAaHHBIN PUCK.

MeTtogp 3: trust-as-risk (Han6onee peasnbHbliit)

PaspaboTunku Bce ele paboTaOT HaJl MOJIEJBIO «CETH [I0BE-
pusi» (web-of-trust) u ee hakTryeckoil mMporpaMMHON pean-
3a1ueit, Ho, TOX0sKe, OHU U/IYT B HATIPABJIEHUH U CTIOJIb30BAHMS
MOJIEJIH «I0Bepue Kak puck» (trust-as-risk). Ouu BeiHaIIMBA-
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0T U/I€10 TIO3BOJIUTD JIIO/ISIM PACHIUPATH KPeUTHBIE JIMHUH,
KOIJla KPeJUTOP J0BepsieT CTOPOHE, KOTOPYIO OH KpeluTyerT.
Tax, ecsii BBI ICHCTBUTETHHO JIOBEPSIETE KOMY-TO, BBl MOKETe
nobasuts emy 0,1 Bitcoin B KpeIUTHYIO JINHIIO TIOCPEACTBOM
TPaH3aKIMH, MOJITMCAHHON HECKOJIbKUMU JIUIIAMU; €CJIH BbI
IpeKpaliaeTe J0BepsITh eMy, TO MOKeTe 0TO3BATh CBOW KPEJINT.

WNuaukaTops! 10BepUs TOJIKHBI XPAHUTHCS TOCTOSTHHO, JIETIE€H-
Tpasm30BaHHbIM criocoboM. Tak kak pazpaborunk OpenBazaar
He JKeJTaioT 100aBJISITh UX, YTOOBI HE pa3LyBaTh IEMOYKY OJIOKOB
Bitcoin (4T0 MOKHO TOJTBKO TPUBETCTBOBATD ), OHU CKIIOHSIOT-
¢s1 K UCHOJIb30BaHMI0 Namecoin Kak HeIJIOXO albTePHATHBBI.
A cunraio, 4TO HTO BIIOJTHE PA3YMHBII TIOXO/L.

Bce MOKeT 3aKOHYMTHCS JJaske OTKA30M OT PeajM3allii «CeTH
nosepust» (web-of-trust), moromy 4To 9TO HE TaK YK BasKHO.
B zeficTBUTEIBHOCTH, KOT/IA KTO-TO IbITAETCS OOMaHyTh HaC
U Mbl PUCKYEM TIOTEPSTH J€HbIU, Mbl IIPOCTO 3BOHUM B OaHK
U OTMEHSIEM CIEIKY C BO3BPATOM CPEJCTB Ha Halll cueT. B ceTn
OpenBazaar ap6uTp oCymecTBIAET TOCPEAHUYECKUE YCIYTH
B CJIEJIKAaX U TEOPETUYECKU CIIOCOOEH MPEIOTBPATUTh MOIIEH-
HUYECTBO. Y3JIbI MOTJIN OBl ITOJIaraThCd MCKIYUTEIBHO Ha
apOUTPOB. BBLIO OB HHTEPECHO TOCMOTPETH, KaKOe BIMSHUE
B CETU MMEET JIOBEPHE; MHE KayKeTCsl, «CeTh soBepusi» (web-of-
trust) MorJia Obl CJIYKUTh HEMJIOXUM JOIOJTHEHUEM J1J1si O0JIb-
nreit 6e30IIaCHOCTH CETH.

Y10 B OpenBazaar MOXXHO
YAYULWNTDL?

Haunem ¢ Hanbosiee cepbe3HOTO HEOCTATKA — OTCYTCTBUSI
BHYTpeHHel BaJioThl. Bitcoin obecmeunBaeTr MrHOBEHHYTO
JINKBUTHOCTb, ¥ 3TO XOPOIIIO JIJIST IPOJIABIIOB, HO HATTMYNE BHYT-
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PEHHEIT BATIOThI GBIJIO ObI BHITOIHO JIJIS1 TIEPBBIX MTOJIb30BATEIEl
u [yt camux pazpaboTunkoB. [Tepsore mosbzoBatenn OpenBa-
zaar PUCKYIOT cBoUMU MoHeTamu Bitcoin m3-3a oTCyTCTBUS
apOUTPOB C XOPOIIE permyTalueii, Tak Kak JJIsT CO3MaHUsI pe-
myTaiuu Tpedyercst BpeMsi. Bbiio 6bl sryuiiie, ecii Obl TIPOEKT
OpenBazaar BbITTycTHI COOCTBEHHYIO BATIOTY JJIsI HTOKYTIOK
BHyTpH tipusioskenust. OpenBazaar Mor 6bl yCTpOUTH ee Mac-
COBYIO MPOJIAKY, YCTAHOBUB HAYAJIbHYIO 1IEHY U OTPAaHUYNB
KOJINYECTBO KETOHOB (TOKEHOB).

PoJib Takoii BastoThl MOTJIM ObI UTPATh OKPaIl€HHbIE MOHETHI;
paspaboTYMKK MOIJIH Gbl HACTPOUTH KOHTPAKTHBIN agpec
Bitcoin (a5 mepeBoia MOHET ), BBIYUCIISTIONINAH, CKOJTBKO MOHET
OBcoins BbI IoJTyunTe B3aMeH TiepeBoia B ajipec OpenBazaar.
C pocrtom croumoctu OpenBazaar ctouMocTh MOHET Tak:Ke
pociia 6b1. Ilepsbie nosb3osaresn OpenBazaar Gbiin Gb1 BO3-
HarpaskieHbl 32 CBOU YCHUJIHS 110 Pa3BEPTHIBAHUIO CETH, HECMO-
TPs Ha PUCKH; 00beM JUKBUIHOCTH ISl TIOKYyTIaTes el 1 po-
JIaBIIOB YBEJIUYHIICS OBI; 1, YTO caMO€ BayKHOE, pa3padOTINKI
OTKPBITOTO IPOrPAMMHOT0 o0ecIiedeH st oJTydann Obl BO3HA-
rpakzieHue 3a cBoio pabory. DunancupoBanme — OIHO U3 OC-
HOBHBIX KOHKYPEHTHBIX MMPEUMYIIECTB IeHTPATM30BAHHOTO
3aKPBITOrO MPOrPAMMHOIO 06€CIeYeHUs TIepPel OTKPBITIM.
[TpocTto B mepBOM ciydae Beaylue pa3pabOTINKK TOTyYaroT
OTLJIATY 3a COMPOBOJK/IEHNE U COBEPIIEHCTBOBAHIE TIPUJIOKE-
HIISI,  UMes] BHYTPEHHIOIO BAJTIOTY, 9TY JK€ MOJIEJIb MOKHO OBLIO
Obl BHEIPUTH B Pa3pabOTKy OTKPHITOrO MPOrPaMMHOTO obec-
MevYeHmusI.

CoMHeHUs TaKsKe BbI3bIBaeT BLIOOP Mojie i XxpaHeHust B Open-
Bazaar: nannble xpaHsaTcs B JokagbHOM XpaHuiuiie SQLite,
r7le OTCYTCTBYIOT BCTPOEHHbBIE MEXaHU3MbI CO3/IaHUS PE3EPB-
HBIX KOIIMiI ¥ BOCCTAHOBJICHUST IaHHBIX U3 HUX. Eciu Obl 1ist
xXpanenus naopMmaiu ucrobsosaiach IPFS, 510 morio 661
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MOBBICUTD HA/IEXKHOCTD. YeM OoJIbIIIe JTo/Iel oceIaeT MarasuH,
TeM GOJIbIIe KOTIHIA IAHHOTO Mara3iHa CO3/[aBasioCh ObI B CETH.
Jl7ist yCIIOKOEHWST BJIA/IE/TbI[bl MATa3NHOB MOTJIN ObI YBEIOM-
JIATBCST O KOJIMYECTBE JI0/Iel, CKOMMPOBABIINX UX UM POBAH-
HbIE JIAaHHbIE.

3HaHre KOHCTPYKTUBHBIX ocobentocteit OpenBazaar (1 co-
MyTCTBYIONUX OTPAHUYEHUH ), a TaKKe ero JOCTOWHCTB U He-
JIOCTATKOB MOJKET TIOMOYb B pazpaboTKe MPUIIOKEHUI PasHbIX
tumoB. HekoTopbie 13 5THX TeM MBI CHOBA YBUINM B CJIEYIO-
el ryiaBe mpy HareM nccyegoBannn mpoekrta Lighthouse.



5 Lighthouse

Maiix XupH 6oJiee msTu JIeT BXOAUJ B YUCJIO0 OCHOBHBIX Pa3-
paborunkoB Bitcoin 1 cHuCKaI 60IbIIIOE YBAKEHHE B COOOIIIE-
crBe 3a paboty Haj Bitcoin] (Bitcoin SDK s Java) u stexiuu
o Bitcoin, koTopsle o unTaJ 1o Bcemy Mmupy. Ero nocaennuii
npoekt HasbiBaercst Lighthouse (https.//www.vinumeris.com/
lighthouse); ero 1iesib — IelleHTpaIu3aIust Kpay/ahaHamHra.
XupH cuuTaer, 9YTo KpayAdaHJAUHTOBbIE CANTHI, TAKUE KaK
Kickstarter u Indiegogo, 6epyT CIUITKOM BBICOKHE KOMHUCCH-
OHHBIE U3 CYMM, HANPaBJIsieMbIX HA (PUHAHCHPOBAHUE MPO-
€KTOB, 32 CBOIO Pa0OTY 110 00CTYKUBAHUIO CEPBEPOB, PEKIAMY,
XOCTUHT ¥ Mojiepanuio. [IpubaBbre m0oMOTHUTENbHBIE COOPDI
3a 06paboTKY TIATEKel MIaTeKHBIMU CUCTEMaMU, TAKUMU
kak Stripe uan Amazon Payments, u osryaurcst, uto 10 10%
CpencTB He 1oxXoauT 10 mpoekToB. Lighthouse — a0 mombiTka
YCTPAHUTD TTOCPEJHNUKOB, YTOOBI TIPOEKTHI, TIPUBJIEKAIOTHE
CPEJICTBA, TIOJIYYUJIN BCE [IEHBIH, KOTOPBIE BBIAEISIOTCS UX
CTOPOHHUKAMU.

K tomy ke na Kickstarter cymectBytor reorpacdudeckue orpa-
Hudenns. Co3aTb IPOEKT HA 9TOM caiiTe B HACTOSIIIee BPeMS
MOTYT TOJIBKO JII0/iH, TipoxkuBatoie B CeBepHoii AMepuke,
Hogoii 3eananu 1 EBpore. 3HauwT, ogaBJistioniee 60 IbIITITH-
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CTBO JITO/Iel HAa TIJIaHeTe He MOKET CO3/1aTh CBOM MPOEKT Ha
Kickstarter. C gpyroii cTOpOHBI, B CTpaHaX, rjie Kpay/ahaH imHT
3arperiex, I0CTyI K TakuM caiitam, kak Kickstarter, mosxer
6s0kupoBarhest o IP-aapecam.

Bousiee Toro, HeKOTOpBIE TPOEKTHI HeJib3st co3ziaTh Ha Kickstarter
13-3a [IPABUJI, KOTOPbIE CaiiT MPOBOAKT Ha IpaBaX HEHTPAJIb-
HOT'O OpraHa, BO UMsI CTaHAaPTOB COOOIIECTBA. DTO OTHOCUTCS
He TOJIBKO K IEHTPaJIN30BAaHHBIM CAlTaM: JIeI[eHTPAIM30BaHHAST
MoJiepallisl TakyKe BO3MOJKHA ITyTeM BHEAPEHUS B IIEMOYKY
GJIOKOB YEPHBIX CIUCKOB OOJIBIINHCTBOM I'OJIOCOB, KOTOPbIE
JIOJIKHBI TIPUHATH BCE Y3JIbI.

Eute ogHuM MOTUBOM OBLIO KejlaHWe IaTh BO3MOKHOCTD
kpayadanaara 6€3 pa3MeleHust CPeICTB Ha JIEM03UTaX, 0-
TOMY UTO JIETIO3UTHI B JIETIEHTPATU30BAHHOM TTPUIOKEHTH —
OUY€eHb PUCKOBAaHHOE TIpe/ioskeHne. MoskeT BOSHUKHYTh MHO-
KeCcTBO TPo6ieM 6e30MacHOCTH; TEOPETHYECKH MPOTOKOJ
Bitcoin gomyckaeT BO3MOKHOCTH OT3BIBA CPEJICTB, U TIPUJIO-
sxenue Lighthouse crasio ogHuM 13 11€pBBIX, PeaIM30BaBIINX
MaJIOU3BECTHYIO 0COOEHHOCTD ITPOTOKOJIA, TIPETHA3HAYEHHY O
WMEHHO JIJIST 3TON TeJIN.

Lighthouse siBiisteTcst Takyke OTIUYHBIM IPUMEPOM MTPUMEHE-
HUSI YMHBIX KOHTPAKTOB. JTO MPUIOKEHUE, BEPOSITHO, HE
caMoe CHOTCIIbaTebHOE, HO MIPEATIPUHSITHIN B HEM MTOJIXO]I
JEHCTBUTENBHO MeeT GOJBIIYIO IIEHHOCTD, TIOTOMY YTO J[aeT
BO3MOKHOCTH NPUBJIeYb Goblne cpeacTB. Eue oxHoi ero
OTJIMYUTENHLHON YePTON SIBJISIETCST BBICOKAsi CKOPOCTH Tiepe-
BOJIa IJTaTeKel B CPAaBHEHUU C IPYTHMU TJIATEKHBIMU TIPO-
meccopamu. Bapbep Bxoja st 11060r0, TPUBJIEKAIOIIETO
CPEJICTBA, CTPEMUTCSI K HYJIIO, @ IEPEBO/IBI BBITTOJIHSIOTCS CO
CKOPOCTHIO MPOTOKOJIA Ge3 HeOOXOAUMOCTH ITOJIydaTh 000pe-
Hite GaHKOB.
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POyHKLMUOHaJIbHbl€ BO3SMOXXHOCTH

Cawmpbiit mpocToii crioco6 onpobosath Lighthouse — nepeiitu
Ha BeO-caiit (https.//www.vinumeris.com/lighthouse) n 3a-
rpy3uTh ABOMYHBIE (hailIbl PUITOKEHUS JIJIST CBOEI oTepa-
IMMOHHOU CUCTEMBI. 3aTeM JIBa’K/bI MEJIKHYTh Ha SPJBIKE
lighthouse, 4TOOBI OTKPBITH BBOAHYIO CTPAHUILY, U300PAKEHHYTO
Ha puc. 5.1.

TOUR ADORESS
IO LSO CtaTeh ) B2

B Attwwle B Droty wele 0 0.0‘3‘6?6

Puc. 5.1. MasHas cTpaHuua Lighthouse

Ha BBoHOII cTpaHuIe MOKHO BBIOPATh OJ[HO U3 ABYX A€HCTBHUIL:
co3/laHue MPOEeKTa U UMIIOPTUPOBAHUE CYIIECTBYIOTIETO.
B npusioskeHUn HET cTpaHuIlbl HoucKa (TpudrHa Gy/IeT OI-
caHa HuzKe ). Bl MoJKkeTe 1epeTaiuTb CyniecTBYONIUN TPOEKT
Ha CTPaHMILY, M OH Oy/eT 0TOOPasKeH B MOJHOM (hopMaTe, a BbI
CMOJKETE TIepeBecTr eMy cpezictBa (puc. 5.2).
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VOUR ADDAESE.
Mol D R balss § B

B AMwwete vy wele

© 0.028TC

I‘-;1 edic Mobile

IIMI'DUKI r-nmhm:m & chariy that develops open source heslth
‘h‘hlﬂ(v‘!
Foundation.

lelnwmhwhbwﬂammv t«hmum:
faster, beeo stock of
wlatfoem i3 bustt for the last mile of heakihcare, and they are comenitied 1o fee,
open-wouroe ptionms that can be sdeoted for Wi uus backed by evidenoe.

The founder of Medc student ot

he spenit the wmmer working at 52 (.mumudumm He obiered patenty
wealiing up 1o 100 miles wingle doctor and health worken,
umwnmummwmwmmuwmme
reception in the Malawian nural vilage than back home in Califomia. The next time he
returned to the haspital, he win camying a sitcane of 10 Nokia phones. The impact of

Comimunication was undeniable. e oined lores with corlounder haes Holemen, and
Medic Mable was borm.

Puc. 5.2. MNMpumMep npoekTa, cobupatowero cpeacrsa

W MOXKHO TIOUTH ele Aajibllle U IMTPeAJIOKUTh CBOU I€HbIU
B 3aJI0T HOBOTO ITPOEKTA, KaK MMOKa3aHo Ha puc 5.3.

Boi MmoskeTe ykazarh cBoii cuet Bitcoin B Lighthouse u dumarn-
CUPOBAThb U3 HErO IIPOEKTHL. Bbl MOkeTe BepHYTh CBOI BKJIAJL
B J11000H MOMEHT Ge3 BCSKOTO PUCKA IIOTEPSTh A€HbIH, €CIIH
IIPOEKT He JIOCTHUT CBOEHT IeJTN 1 CO3/aTeNhb He codpas Heobxo-
JIMMYI0 cyMMy. Bbl MOskeTe Takoke 3aIlyCTUTD CBOI ITPOEKT U pas-
PEKJIAMUPOBATh €T0 B COLUAIbHBIX CeTdX. [[pyrue JIou cMOryT
3arpysuthb (ails Ballero mpoekra u GUHAHCHPOBATD €ro.

[TepBasg MbICsIb, KOTOPAS MPUXOJUT B TOJOBY: HACKOJIBKO He-
3 (hEKTUBHO BBITJBSIIUT PellieHne, TPEOYIOIee UMIIOPTUPOBATH
1 9KCIIOPTUPOBATH (haiiJIbl IPOEKTOB, TIO CPABHEHUIO € OOBIYHO
cTpaHMIlEl TIOUCKA, TaKOW Kak B npuaoxennn Mikro us ria-
BbI 3. Cosmarenb Lighthouse BbiOpan Takoe perene mpocTo
MOTOMY, UTO CO3/IaHUE CTPAHUIIBI MIOMCKA CIUITKOM CJIOKHO.
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| Cover image

Project name

Destription

.

Address 158U YinGSuTTMhoNemvidagQTVUihwiAwmb

Puc. 5.3. Co3gaHune HOBOro npoekTa

OHO yBeTMYMBAET CJI0KHOCTH M BEPOSITHOCTH OIMHOOK, 8 Y HETO
He OBLIO HU CPEJCTB, HU BpeMeHu i 9Toro. Pazpaborka je-
HEHTPAJIN30BaHHBIX CHCTEM CJIOKHA, M BBICOKA BEPOATHOCTD
HOABJIEHNS OMMUOOK, HEBO3MOKHBIX B IIEHTPAJIU30BaHHbBIX
cucremax. OmnoOKY, CBA3aHHbIE ¢ CAHXPOHU3AIIMEH 1T0JIb30Ba-
TEeJIbCKOTO MHTEepdeiica 1 yIIpaBJeHMs COCTOSTHUEM TIPUIIOKe-
HUS, TSOKEJIO TIOAAAI0OTCS OTIaJIKe; HAIPUMED, «sI MIEJKHYJT Ha
KHOTIKE ¥ YBH/IEJI, 4TO BCE MOU MTOKEPTBOBAHUST TIOBTOPSIIOTCST
JIBaK/IBI, 3aTeM sI TIepe3allyCTHI IPUJIOKEHNe, U omMOKa ¥c-
yessa». OMmuOKN CHHXPOHU3AIUHI [10JIb30BATEIbCKOTO HHTEP-
deiica mpouncxozast B Lighthouse gaske mpurom, 4To JaHHbIE He
HCIIOJIb3YIOTCS COBMECTHO B cetn P2P.

3mech 3110poBo nomorsia 661 IPFS, ecoin 661 XupH 3HAT 0 HEIL.
Ee MoxHO Ob1J10 GBI MCIIOJB30BAThH JIJisi 0OMeHa (daitmaMu
MEKLY y3JIaMi. DTO pellieHue, He TaKoe TOPOTroCTosIIee, Kak
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Bitcoin, pa6orasio 6bl Tak e O6bicTpo, Kak BitTorrent, umeso
ObI MEXaHU3M BepcruoHupoBaHus, Kak Git, u o6azano Obl Ha-
JIEKHOCTBIO CHCTEMBbI alPECALIIH 110 COAEPKUMOMY, I/ie JaHHbIE
KOIIMPYIOTCS Ha y3Jibl, 3alpammBaomiue ux. /laxke mpocroe
npumenenue mooObix Mmexannsmos DHT na ocnose Kademlia
6e3 IPFS 661710 ObI CyI111€CTBEHHBIM YCOBEPIIIEHCTBOBAHUEM, HO
TYT CHOBa BO3HUKAET IPoOJIeMa, XapaKTepHast 1151 Pa3padoTKH
JELEeHTPAJN30BAHHOTO IPOrPAMMHOr0 00eCIeYeHus:: OTCYT-
cTBUE cpeJcTB. BHyTpenHss BaiioTa Mor/ia Obl IOMOYb PELINTh
ee, HO 00 9TOM MBI IIOTOBOPUM B KOHIIE IJIABBL

Brpouem, 17151 iepenaun (haiiioB moJib30BaTeIn MOTYT HCIOJIb-
30BaTh cepBepbl. OHM MOTYT BBIKJIAILIBATH (hailTbl B (hemepa-
TUBHOI CETH CEPBEPOB, T7ie AeicTBYTOT y3ubl Lighthouse, n xpa-
HUTDH (haiiiabl Ha HUX. OHU MOTYT UCIIOJIb30BAaTh COOCTBEHHbIE
XpaHuauia, Takue kak Dropbox wim Google Drive, u nepe-
JlaBaTh PYT APYTY CChLIKU Ha (haiisibl. CoBceM HeIaBHO TTOSIBU-
mach caysxkb6a Lightlist — mmomazaka aist pasmernieHnst Bcex
npoekToB Lighthouse. B aToit o6sacTi mouTn HaBepHsIKA BO3-
HUKHET cepbe3Hast KOHKYPEHIIUSI, YTO XOPOIIO, MOCKOJIbKY He
OyZIeT eAMHCTBEHHOTO CepBepa, YIIPaBJISIONIEro BceMu (aiiia-
MU; BMECTO HETO TIOSIBSITCSI HECKOJIbKO BAPUAHTOB, & 3HAYHT,
CTeTeHb JIeTleHTPaIN3aIK OY/IET BBIIIIE,

Nurepecroii ocobenroctoio Lighthouse siBisiercst ncmonbso-
BaHMe BO3MOKHOCTH Bitcoin, gocTynHoil eile ¢ Bepcuu Bit-
coin 0.1, HO MOJHOCTBHIO YIIyCKaeMOW M3 BUIY: SIGHASH_
ANYONECANPAY. Lighthouse okasaiics B 4ricIie IepBbIX TPOEKTOB,
pean30BaBIINX IPUMEHEHNE 3TOI BO3MOKHOCTH, TO3BOJISIO-
1ei TT0JIh30BATEISIM I00ABIISITH AHHOTAIMH K CBOUM TTO/IITHCSIM,
KOTOpPBIE COOBIIAIOT APYTUM, YTO OHM MOTYT BHECTH 4acTh
CYMMBI B paMKax c60pa CPeICTB /IS TAHHOTO TIPOEKTa. STGHASH_
ANYONECANPAY JIa€T BO3MOKHOCTH OObETHHUTH HECKOJILKO TPAH3-
aKIHiT B OJIHY GOJIBIITYIO TPAH3AKIIHIO.
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[Tocse Toro kak BbI nonuIeTe ¢Boio Bitcoin-Tpan3akiuio
3aKPBITHIM KJIFOYOM, €€ HEBO3MOKHO OYIeT U3MeHUTh. IMEHHO
MOATOMY JIAHHYIO TPAH3AKIIMIO MOKHO G€3 OIMacKu MepeaTh
BCEM HAXOJSAIIUMCS B CETU — HUKTO HE CMOKET UBMEHUTD €e.
Coop cpencts B Lighthouse ocyiectsiisiercst kak HezaBepIneH-
Has Bitcoin-Tpansakius, KoTopas IPUHUMAET JIEHbIU U3 Ba-
IIIETO KOIIEIbKA U TIEPEBOJIUT MX B KOIIEJIEK COOPIIUKA CPEICTB.
[TockosbKy TpaH3aKIus, CO3/IAI0MIAs I€HbI'M U3 BO3/IyXa, Ha-
pytaet mpasuiia Bitcoin (TOJBKO MaliHEPBI MOTYT CO3/IaBaTh
MOHETBI U3 BO3/[yXa), OHa He Oy/IeT 3aBepIlieHa, TIOKa He Oy1eT
3akoH4YeH cOop Bcell HeoOXxoanuMoi cymmbl. Tlocie Toro Kak
TpaH3akius ¢ (Jrarom SIGHASH_ANYONECANPAY cobeper jocTa-
TOYHBIIT 0GBEM MOKEPTBOBAHU, OHA OOBEIHUT BCE OT/IE/IbHbIE
MOKEPTBOBAHUS, U BBI TIOJYUYUTE EHCTBUTEIbHBIN TIIATEX,
KOTOPBII 3aTeM 0OABUTCS B IETTOYKY OJIOKOB.

JlaBaiitTe OCMOTPHUM, KaK 9TO PEATM3YETCs TPOrPAMMHO. 3a-
rpysute u3 penosutopust GitHub (https.//github.com/vinu-
meris/lighthouse) ncxommbie Kozbl Lighthouse, kotopsie OymayT
CJIYKUTH BaM CIIPABOYHBIM PYKOBOJICTBOM; MBI He Oy/ieM KO-
MMPOBATH MX U COOMPATD M3 HUX ITPUJIOKeHe. MBI 3HaeM, 4TO
npunoxenue Lighthouse nemaer, moaromy Mbl yrayoumest
¥ TIOCMOTPHM, KaK OHO 9TO JI€JTAET.

Haunewm c daitna PledgingWallet java:

public PendingPledge createPledge(Project project, Coin value,
@Nullable KeyParameter aesKey,
LHProtos.PledgeDetails details)
throws InsufficientMoneyException {

ITa HYHKINS TTpeHA3HAYEHA [IJIS OTTIPABKY TTOKEPTBOBAHUIA:
OHA MCTOb3YeT (irar SIGHASH_ANYONECANPAY, a TaksKe TTepPBBIN
YMHBIH KOHTPAKT, C KOTOPBIM MbI TTO3HAKOMUMCST:

TransactionOutput stub = findAvailableStub(value);

163



Inaea 5. Lighthouse

Meton createPledge IpUHUMAET paccMaTpUBaeMblil 1MPoO-
€KT — ero yuyeTHbIe JJaHHbIe, — a TaKyKe CyMMY TT03KepTBOBaHU
U BBI30BOM findAvailableStub(value) IIbITACTCSI HAWTU €JIUH-
CTBEHHBIN BBIXO]] TPAH3AKI[UU, YAOBIETBOPAIOMNN CyMMe
[IOKePTBOBAHUM, IIepeJIlaHHOI B TTapaMeTpe.

[Tepemaua HeCKOIBKUX BXOIOB ObIIa ObI HE JIYUIIINM PEIEHNEM,
MOTOMY YTO 9TO YBEJIUUYHIIO ObI COOPBI, BHITLIAYNBAEMBIE COUC-
KaTeJieM MoKepTBOBaHU . BbIX0/ TpaH3aKIUM € TTOKEPTBOBA-
HITIEM HA3bIBAETCST stub, a MAGIOH tx, PACXOAYIONIHIT UX C UC-
MOJIb30BAHIEM SIGHASH_ANYONECANPAY, TIPE/ICTABIISIET OO0
noskeprBoBanust. [11abion tx BO3BpaIaeT KOHTPAKT.

Coin totalFees = Coin.ZERO;
Transaction dependency = null;
if (stub == null) {
final Address stubAddr = currentReceiveKey().toAddress
(getParams());
SendRequest req;
if (value.equals(getBalance(BalanceType.AVAILABLE_SPENDABLE)))
req = SendRequest.emptyWallet(stubAddr);
else
req = SendRequest.to(stubAddr, value);
if (params == UnitTestParams.get())
req.shuffleOutputs = false;
req.aeskKey = aesKey;
completeTx(req);
dependency = req.tx;
totalFees = req.fee;
log.info("Created dependency tx {}", dependency.getHash());

// W3MeHeHUA OKa3blBAWTCA B C/Jy4YalHOW NO3uULUW B BbIXOAE, MNOITOMY
// wx TpebyeTca HaWTu. MoxeT TakK MNOAy4YMTbCHA, 4YTO byaeT HaWheHo
// ABa BbIXOAA OAMHAKOBOrO pa3Mepa, B 3TOM C/ly4ae HeBaxHo,
// Kakoh W3 HUX UCMNONb30BaTb.
stub = findOutputOfValue(value, dependency.getOutputs());
if (stub == null) {

// Mbl co3pann 3aBUCUMMOCTb tX, 4TOOGbl MONYYUTb BbIXOA,

// a Tenepb He MOXeM HaNTM ero. 3TO BO3MOXHO, TO/IbKO ec/u
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// 6bln nocnaH MNOAHbIA H6anaHC, MO3TOMY Mbl AOJIKHbI BblH4ECTb
// BbINNATy MalHepy M3 CYMMbl.
checkState(req.emptyWallet);
checkState(dependency.getOutputs().size() == 1);

stub = dependency.getOutput(0);

EcJin mCKOMBII BBIXO/I He HAli/IeH, TPUIOKEHIE TIPOOYET CO3-
JIaTh BBIXO/] TPEOYEMOTO pa3Mepa U MMOBTOPSIET TOTIBITKY.

3areM myTeM gobaBiieHus hyrara SIGHASH_ANYONECANPAY K TpaH-
3aKI[MU CO3/Ia€TCH KOHTPAKT.

Transaction pledge = new Transaction(getParams());

// TODO: MoAanepxkKy OTNpaBKWM HECKONbKUX BXOAOB B eAWHCTBEHHOE

// noxepTtBoBaHue tx.

TransactionInput input = pledge.addInput(stub);

project.getOutputs().forEach(pledge: :addOutput);

ECKey key = input.getOutpoint().getConnectedKey(this);

checkNotNull(key);

Script script = stub.getScriptPubKey();

if (aesKey != null)
key = key.maybeDecrypt(aesKey);

TransactionSignature signature = pledge.calculateSignature

(0, key, script,
Transaction.SigHash.ALL, true /* noxepTBoBaTb MOXeT
nbon! */);

if (script.isSentToAddress()) {

input.setScriptSig(ScriptBuilder.createInputScript
(signature, key));

}

else if (script.isSentToRawPubKey()) {
// 3Ta BeTBb HUKOrAa He 6yAeT BbINONHATBCA B TeKyleW
// apxuWTekType, MOTOMY 4YTO AEHbIM MOXHO MOSYYUTb TONBKO 4Yepes
// ahpec, Ho B byaywem MOXeT MOABUTLCA MOAAEPXKKA MPAMOro
// nepeBoja CpeAcTB MO K4y C WCMOSb30BaHWEM MNPOTOKO/A
// nnaTexen.

input.setScriptSig(ScriptBuilder.createInputScript(signature));
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input.setScriptSig(ScriptBuilder.createInputScript(signature, key));

pledge.setPurpose(Transaction.Purpose.ASSURANCE_CONTRACT_PLEDGE);

log.info("Paid {} satoshis in fees to create pledge tx {}",
totalFees, pledge);

Bor kak cozmaress Lighthouse peanusoBas cBoit yMHBIN KOH-
TPaKT C TPUMEHEHNEeM HU3KOYPOBHEBOTO MTPOTOKOIa Bitcoin.
Ouenb Heyno6HO, He HaxoauTe? HU3KOYPOBHEBDII TPOTOKOJ
Bitcoin He oTsimyaeTcst APyKECTBEHHOCTHIO K pa3zpaboOTINKAM.
Ecsmi Bam Kora-HUOY /b IPUIETCS TI0JIb30BATHCSI M, BbI T10¥-
MeTe, 0 YeM s ToBopIo. VIMeHHO 1oaToMy TOSIBUIOCH MHOKECTBO
cayk0, Takux Kak chain.com, n nabopos utcrpymentoB SDK,
CKPBIBAIOIINX HEYI00CTBA IIPOTOKOJIA OT PAa3pabOTINKOB.

Takum 06pa3oM, IEHbI'H, KOTOPBIE BBI JKEPTBYETE, B IEHCTBH-
TEJBHOCTH He IMOKUAAIOT Balll KolleJdeK HeMeameHHo. O
CTAaHOBSITCS JIUITh YaCTHIO TOAIMUCAHHON TPaH3aKIIUHU, He/lei-
CTBUTEJIBHOU JIJIST CETH.

Korma nosib3oBartesb pemaer cosaTh IpoeKT, (POPMUPYETCST
coobmenne-3anpoc B popmare BIP70. Bbixozbl onpeensior-
s KaK OOBIYHO, ¥ IMEETCST JIUIITh HECKOJIbKO OTJMYUI OT TTPH-
BBIYHOTO TIOPSI/IKA TTEPEBO/IA CPE/ICTB.

O JloGaBisieTcs moJie title ¢ KpaTKUM OIMCAHUEM ITPO-
€KTa B HECKOJTbKHUX CJIOBaX.

O Jlobassiercs moJie image ¢ cepuaIM30BaHHBIM U300pa-
JKeHUeM, MPUIA0IIUM HWHAUBUIYAJTbHOCTh MPOEKTY
B 110J1b30BaTEJILCKOM UHTEpdeiice. XUPH IIPeyCMOTpPet
UCIIOJIb30BaHKe N300PaKEH T ¢ TEM Ke COOTHOIIEHUEM
cTopoH, uto u 'y dororpaduii B Facebook, urobsr nx
MOZKHO OBLIO UCIIOJIb30BaTh U B APYIHX MECTaX.

O Ecawm mpucyTtcTByeT 1mosie payment_url, OHO JOJIKHO CO-
00611aTh O PACIIUPEHHOM [IPOTOKOJIE, TO3BOJIAIONIEM 3a-
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MpanmBaTh COCTOSTHUE MPOEKTa (TEKYIIYI0 CYMMY T10-
JKepTBOBAHUI ).

O Camo 1aTeXHOe COOOIIEHNE JOJIKHO COMEPKATD HEO-
MYCTUMYIO TPAH3AKIIUIO C CUTHATYPOI SIGHASH_ANYONE -
CANPAY. ToJIbKO 00TIIEIOCTYITHBIE BBIXO/IBI, U3BECTHBIE KaK
UTXO (Unspent Transaction Output — Henspacxozo-
BAHHBIN BBIXO/ TPAH3AKITAH ), MOKHO M3PACcX00BaTh Ha
MOKEPTBOBAHIST, KOTOPBIE GY/Iy T CYUTATHCST JIOMTYCTUMbI-
MU 7151 TIpoekTa. Kpome Toro, 11oJie memo MOJKET COJIEP:KAThH
coolImeHne ot moyb3oBaresist (0Z0OPUBIIErO MPOEKT).
JlotrycTMBbI TaksKe IOTIOTHUTEIThHBIE TTOJISI ¢ KOHTAKTHOM
nHbOpMaITnei.

[Tocsie hopMaTupoBaHUs IIATEKHOE COOOIIEHNE MOKHO JIOO
OCJIATH METOZIOM POST 110 a/[pecy payment_URL /iJist cOOpa 1 B KO-
HEYHOM cyeTe 0ObeINHEHNUsT C [PYTUME TT0KEPTBOBAHUSIMU,
6o nepesaTh BAAAEIbILY IPOEKTa UHBIM CII0COO0M (HaIpu-
Mep, 10 3JIeKTPOHHOI moute). [loyuns ato coobienne, Bia-
JIeJIel] CMOJKET 3arPy3UTh €r0 € TIOMOIIbIO CBOETO KJIWEHTa
Lighthouse. Knnent npemocrasisier rpadudecknii nuaTepdeiic
J1J1s1 OO'beIMHEH NS TOKEPTBOBAHIIA 1 OTIIPABKU OKOHYATETLHOI
TpaH3aKIuu B ceTb P2P.

Aswk criertapreB Bitcoin ¢ Togamu cTar 3HAYUTETBIO MOIITHEE,
B OCHOBHOM 6J1arojiapst MHHOBAIMSIM B TEXHOJIOTUH T[ETTOYEK
6J10KOB 1 THIOPUHT-TIOTHBIM YMHBIM KOHTPAKTaM U3 ITPOEKTA
Ethereum. On X0poIIIo MOAXOMNT JJIsT pean3ariui GOJIBITIHCTBA
YMHBIX KOHTPAKTOB, HO B 11enouke 6;10K0B Bitcoin momiep:xka
ThIOPUHT-TIOJHBIX KOHTPAKTOB TIOKa OTCYTCTBYET. [IpoToKOI
Counterparty mo//Iep;KUBAET UX, HO OH CJUIITKOM Pa3IyT BCsI-
KUMU HEeHYKHBIME 0cOOeHHOCTsIMI. CyIIecTByeT, KOHEUHO, CaM
npoekt Ethereum, HO B HeM TI0Ka He peay30BaHa MOIEPKKA
GOKOBBIX TIEMIOYEK, KOTOPasi O3B0/ OBl UCIIOIb30BATD I1e-
nouky 6s1okoB Ethereum ¢ 6e3omactoctsio Bitcoin.
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Lighthouse — oT/iM4YHBII TIPHMED, IEMOHCTPUPYIOLIUI BMETIIA-
TeJIbCTBO TIOJINTUKY B Pa3BuTHE TTpoToKoa Bitcoin. Jlannomy
MIPOTOKOJY Y3KE CEMb JIET, U TIOUTU CTOJTBKO ke BpeMeHn Maiik
Xupn (Mike Hearn) BXOIHUT B 4HCJIO OCHOBHBIX €T0 pa3padboT-
yukoB. OH Tepezsan 3a1poc Ha BKJOUeHUE B 41po Bitcoin
OKOJI0 44 CTPOK KOJia, KOTOPBIN OBLI TYT 5K€ OTBEPIHYT. 3aTeM
9TOT KOJ| OBLJI TIPUHSIT, HO TIOCJIE CEPhE3HbIX 1€0aTOB BHOBD UC-
ktodeH. /laske co cBOMMM TOJIOKEHUEM U 3aCayTaMu OH He
cMor 100aBUTH TPOCTOE UCITPABJIEHHUE, OMTUPATOIIEECsT Ha IO/
NepskKy hara SIGHASH_ANYONECANPAY.

Bemymie pa3paboTanky 04€Hb TPEMETHO OTHOCSITCS K PeaJiv-
3alMU IIPOTOKOJIA, YTO BIIOJHE OlpaBJaHHO — Bitcoin umeer
YCTOSIBIITYIOCST PEIYTAIINIO, M OT €ro CTaOMIbHOCTH 3aBUCST
MUJJIMAP/BI 0J171apoB. B aToM cMbiciie Bitcoin aBigercs ca-
MBIM TIEHHBIM OTKPBITBIM ITPOEKTOM 3 KOT/Ia-T100 CYIIeCTBO-
Basmux. [lo 3anpocy XupHa o BHesipeHun 44 cTPoK Ko/a pas-
paborunkamu 661710 gano 167 kommenrtapues. Bmecto cnimcka
WCITPABJIEHUI OH PENINJI PEasn30BaTh CBOM «3aIPOChl getuxtxo
coobmmennii 3 muoxkecrsa UTXO jist IpoBEPKH TOKEPTBO-
BaHMIi». XUPH Jaxe 3asBUJ, YTO peaju3alusd YIIPOIIeHHON
nposepku rareskeii (Simplified Payment Verification, SPV)
HEBO3MOJKHA Ha J]AHHOM 9Talle U3-32 HEOOXOAMMOCTH ITPEOIO-
JieBaThb MHOTOUYHNCJIEHHBIE TIOJIUTHYECKUE TTPETIOHBI /IJIs BHECe-
HUS XOTb KAKNX-TO U3MEHEHU B OCHOBHOE SI/IPO TTPOTOKOJIA.

ITO W XOPOIIIO U TJIOXO OJTHOBPEMEHHO: XOPOIIIO TOTOMY, UTO
CJIATITKOM GOJTBITIOE KOJTMYECTBO U3MEHEHUIT MOKET HAPYTITUTh
paboTy MPOTOKOJIA, €CJIN BHEAPATH MX O€3 TIIATeJbHOIO aHa-
Jn3a 1 00CYKIEHUS; a MJI0X0 MOTOMY, 4TO MeIIaeT BHOCUTD
JENHCTBUTEIHHO BaKHbIe M3MeHeH st BOKOBbIE TeMOYKH, Oyiem
HA/JIESIThCS, PEIIAT ATy MPOOJIEMY, TOCKOJIBKY OHU TO3BOJISIOT
co3/1aBaTh HOBBIE TETIOYKHU OJOKOB JIJIsST 9KCIIEPUMEHTOB, CO-
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Kowenbkn SPV

XpaHssl ypPoBeHb Oe30I1aCHOCTH, CBOICTBEHHBI 11e1ouKe 6.J10-
koB Bitcoin.

Jlst Lighthouse XupH cosmas mpoTokos ¢ HasBanuem Bitcoin
TX co cBouM HaGOPOM MCIIPABJIEHII, KOTOPBINA B HACTOSIIIIEE
BpeMsI HACUMTHIBAET OK0JIO 16 aKTHBHBIX Y3JI0B.

Kowenbku SPV

Kaxk BbI TOMHUTE, B IeIIEHTPATN30BaHHOM TIprioskennn Mikro
MBI MCIIOJIb30BAJIN CTOPOHHIOIO CITYsKOY JIIsT CO3/IaHuUsT U TIepe-
BOJIa MOHET Meskty aapecamu. bubsmorexa Kerala cogepsxur Bee
HeoOXoanMbIe J1ist 3ToTo (hyHKInu. Harre nputoxkenue moJry-
YUJTOCh JIETIEH TPAIN30BAHHBIM JIUTIIh YACTUIHO, HO YIKe SIBJISeT-
csI XOponImM HavyasioM. boJiee fetieHTpaiM30BaHHOE PelleHue,
OUYEBUJIHO, 3aKJIIOYAETCST B 3aITyCKe JIOKAJIBHOTO y3Jia, HO TPOo-
OJ1eMa B TOM, UTO 11erouka 6JI0KOB Bitcoin CnIIKOM BeJInuKa 11
JIOKQJIBHOTO y3J1a. 32 CEMb JIET OHA BBIPOCJIA HACTOJIBKO, UTO JIJIsT
ee 3arpys3Kd U CHHXPOHHU3AIUU TPeOyeTCs TMOPSIIKA YeThIPEX
4acoB M MHOTO rurabailT J1CKoOBOro mpocrpatctsa. OpHUM 13
aJIbTePHATUBHBIX PelleHni, 00eceurBaloIUX JIETKOBECHOCTh
U JIelleHTpaJIi3aliio, Bisiorcs Komeabkn SPV (Simplified
Payment Verification — ¢ yrpotieHHO TIPOBEPKOiT TIaTeskein ),
KOTOpbIe XUPH pean3oBall ¢ moMolibio Bitcoin].

MosxkHO TOCTPOUTH TaKyto peasusaiiuio Bitcoin, KoTopas 1mpo-
BepsieT He BCe MOJIPSIJL, a oJIaTaeTCs Ha COeInHEHNE C I0BepeH-
HBIM Y3JI0M WJIN BO3JIaTaeT Ha/IeK/Ibl HA BBICOKYIO CIOKHOCTD
Kak IMoKasaTteJib JocToBepHOCTH. Bitcoin] kak pa3 peanusyer
TaKOU PEKUM.

[etictBys B peskme SPV, KIMEHTB! MOTYT MOJIKITIOUATHCS K IT0JT-
HBIM y3JIaM U 3arPy’KaTh TOJHKO 3arosioBku 010K0B. Catocu
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Inaea 5. Lighthouse

(Satoshi) onuceiBaer JaHHYI0 BO3MOKHOCTb B CBOEH CTaThe
o Bitcoin. KieHTbI MOTYT yOEANTHCS, 4TO 3ar0JIOBKH IIPABUIIb-
HO CBSI3aHBI MEKIY COOOW M CJOKHOCTD OCTaTOYHO BBICOKA.
[Tocite aTOrO OHM 3AMPAITMBAIOT Y YAJIEHHOTO y3JIa TPAH3aKIINH,
COOTBETCTBYIOIIME HEKOTOPBIM 1Ia0I0HAM, BPOJIe TPaH3aKI[Hil
Ha Baii ajgpec. Kornuuy Tpan3akiiuii BO3BpAIAOTCs Yepe3 BETBb
Merkle, cBsi3pIBatonyo nx ¢ 6;10K0M, B KOTOPOM OHU HAXOISITCSI.
[TpoTOKOJI TIO3BOJISIET UCIIOIH30BATH IPEBOBUIHYIO CTPYKTYPY
Merkle, uTo6bI 0OeCIIEUNTD 10KA3aTENbCTBO BKIIOUEHUS O3
HeOoOXOIMMOCTH 3aTPYsKaTh BCE COAEPIKUMOE OJIOKA.

Mexanusm SPV obecrieunBaer JOMOJHUTEIbHYIO ONTHMU3a-
1110, [T03BOJIsIA 0TOPAChIBATh 3ar0JIOBKK OJIOKOB, IOXOPOHEH-
HbIE 0YeHDb TTyOOKO (TO €CTh XpaHUJIHIIE MOKET UCKJII0YaTh
GJIOKH, HAXOSIIHECs HIKe, yeM Ha X 3aroJIoBKOB). Ecmu yseo
M3BECTEH KaK 3aCyKUBAIOIINI JJOBEPUSI, yPOBEHD CJIOKHOCTU
He IPUHUMAaEeTCs B pacyer. Ec/ii Bl MPOCTO BBIOMPaAETE CIIy-
YaWHBIN y3eJ, CTOUMOCTh MalHUHTA TTOCJIEI0BATEIbHOCTHI
GJIOKOB C ITO/IETbHOI TPaH3AKITMEH /ISt aTaKYOIIEro OKaKeT-
Cs1 BBIIIE, YeM I[€HHOCTb IIPUOOPETEHHOIO UM B pe3yJibraTe
obmana. Mensgs riayOuHy BIoKeHUsT 0JI0OKA, MOKHO MEHSThH
CKOPOCTb TIOAITBEPSK/IEHNS W CTOUMOCTD aTaKH.

NpeHTudumkauumsa

public String signAsOwner(PledgingWallet wallet, String message,
@Nullable KeyParameter aesKey)

{
DeterministicKey realKey =
wallet.getAuthKeyFromIndexOrPubKey(authKey, authKeyIndex);
if (realKey == null || (aesKey == null && realKey.
isEncrypted()))
return null;
return realKey.signMessage(message, aesKey);
}
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VpeHTudukaums

Kaxp1ii poekT moJryyaer cobCTBEHHBIN KJII0Y ayTeHTU(hUKA-
rn. Kitiou aytenTudukannm — 1o 06bIaHbIN K04 Bitcoin,
MOJIyYeHHDIH TTpUMeHeHreM ajroputma secp256k1. Ou xpa-
HUTCH B KOMIEJbKE MTOJTb30BATES U SBJISETCS TTPOU3BOIHBIM
ot uepapxuu ero kmodeiit HD (Hierarchical Deterministic —
nepapxXuiecku 1eTePMUHUPOBaHHBIE). B HacTosIIee BpemMs
IIPOEKT UCTIOJIB3YET €T0, TOJBKO YTOOBI J0KAa3aTh CEPBEPY, UTO
MOJIb30BATEJTh JIENCTBUTEJBHO SIBJISIETCS CO3/IaTeIEM TIPOEKTA.
K104 MOKHO OBLIO GBI HCIIOJIB30BATh TAKIKE JIJIsT TOANNCAHUS
COOOIIEHMIT CO3/IaTeNIEM U JI0KA3aTeIbCTBA 3aKOHHOCTH HOBOI
Bepcuu haitsia mpoeKTa.

Kpome Toro, aBTop 1oy4aeT mpocToil B UCIOIb30BAHNUY 1A~
67101 Bitcoin]. Ber Haiizere ero B perosuropuu GitHub (Attps.//
github.com/bitcoinj/wallet-template).

Ha puc. 5.4 nzobpasxkeH OTIMYHbII TPUMEP XOPOIIO IPpopabo-
TaHHOTO MHTepdeiica Komeabka. ITOT Komenek SPV peann-

e Wallet Tempiate

Balance Settings
1JdJeddrEULIHISS Pod 88PBBO0OS 1 nGxyi ﬁ(’] B

Your content goes hare

Saocondary

Puc. 5.4. BHelHuin Bua uHTepdeica kollenbka
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Inaea 5. Lighthouse

30BaH ¢ npuMeneHneM Bitcoin] u mabrona HTML/CSS mo
yMoJidaHuio. Bol MokeTe co3/1aTh TOUHO Takoii ke nHTepderic
B CBOEM JIETIEHTPATM30BAHHOM Npuioxkenui. /lantoe periernne
He U/IeaJIbHO, TIOCKOJIbKY B HEM HE HCIOJIb3YIOTCSI METAMOHETHI,
TaK 9TO BaM Oy/IET TPY/IHO, €CJI BOOOIIIE BO3MOKHO, 3apaboTaTh
Ha TOM, 4TO BbI COOMPAETECh CO3/aTh, HO 3TO TOJBKO HAYAJIO.
CytiectByeT Takke Koiesek SPV J17ist [BETHBIX MOHET, KOTO-
poiii HaspiBaercst ChromaWallet, Ho B Hem oTcyTcTByer Ha-
JaJIbHbIH 1a0JI0H, B oTiune oT Bitcoin]. O0beanHus mabion
u3 Bitcoin] ¢ ChromaWallet, MOHO IOJTy4UTh O-HACTOSIIEMY
MOJIE3HBIIT MHCTPYMEHT, U s OJIATalo, YTO PAHO WUJIH TIO3/HO
KTO-TO PEAIN3yeT AAHHYTO U/IEIO.



6 La’Zooz

YT10 Takoe La'Z00z?

[TpusioskeHus OHJIAMTH-TAKCH B TIOCJIETHUE HECKOJIBKO JIeT CTa-
JIV IOSIBJISITHCST KAk TPUOBI TTocIe 10151, Hanboee KpymHbIMu
u3 uux sisgioress Uber u Lyft, mpuuem Uber, moxoske, mpe-
TeH/IyeT Ha MUPOBoe Tocto/icTBO. Tombko B 2014 romxy npu-
noxenre Uber cobpaio 2 Murap/aa goapoB U CAUTAETCsT
OJIHUM U3 CaMBIX OBICTPOpACTYIUX cTapTaroB B Mupe. CyTh
€To MPOCTa: TOJIb3YSICh TPEUMYIIECTBOM TOBCEMECTHOTO pac-
IpOCTpaHeHns cMapTHOHOB, OHO IaeT MOJIH30BATEISIM BO3MOXK-
HOCTb JI0€XaTh U3 OJHOH TOYKH B ipyryto. [Ipuioskenue Uber
JIEIIeHTPAIN3YeT UHLYCTPUIO TAKCH, TO3BOJISIS JIIOOOMY JKeJa-
I0IIEeMY BBICTYIIUTD B poJin BoiuTessi. Kpome Toro, 0HO 103BO-
JIsTeT JI0O0MY 3aKasaTh MOE3/KY U3 JI000# TOYKU TTPOCTHIM
Ha)kaTueM KHOITOK Ha Tesiepone, ocHaleHHoM gaTankom GPS.
C nostrernem Uber kiimeHTBI 0JTBIIE He TOJKHBI K/IATH, TTOKA
Ha JIOPOTre MOSIBUTCST CBOOOIHOE TAKCH, & BOAUTETN — OJTyKAATh
10 yJIUI[aM B orckax kiuenTa. [Ipunoxenue Uber mpenocras-
JISIeT YCJYTY COTJIACOBAHMS U, OUE€BU/IHO, JIETIEHTPAINU3YET ee.
Texnosiorun P2P Bo Bceit kpace.
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[naea 6. La"Zooz

Ho tak sim Bce pagysxkHo? B nocsieiHee Bpemsi B KOPIOPATUB-
Hoit kysnbrype Uber paspasmioch HECKOTBKO CKaH/AIOB.
Komnanus Uber mosyuniia nme4anabHyl0 H3BECTHOCTh H3-3a
MPUEMOB, UCTIOJIb3yEMBIX B CBOEH ZIEJIOBON MPAKTUKE, U OCO-
OGeHHOCTEN CTUMYJIMPOBAHUS U I0TTycKa BoguTeeii. Hampu-
Mep, UCTIOTHUTENbHBIN [upekTop Uber Omunb Maiiki mpe-
JIOKUJI CBOEH KOMIIaHWU coOpaTh KOMIPOMAT Ha OJHY
KPUTUYECKN HACTPOEHHYIO JKEHIUHY-peropTepa 1 Ipyrux
OTIMOHEHTOB. /[pyTrie cKaH/IaIbl CBSI3aHbBI CO CJIEKKOM 32 KJIH-
eHTaM1 1 0COOEHHOCTSIMHU OTLIAThI TPy/Aa BoauTeneit. Creru-
anpHas nporpamma God Mode B Uber, nmossossiionias B pe-
JKUMe PeasibHOrO BpeMEHU BUIETD BCE TIOE3/IKH, COBEPIIIAEMbIe
B JII060M MeCTe, ¥ [MoJIydaTh JOCTYI K JaHHBIM JII060TO KJIH-
€HTa B COIMAJIBHBIX CETSIX, HE pa3 Oblia MPEJIMETOM CIOPOB.
Beinu coryyan, KOT/Ia BOJUTENN 3aBATMBAJIA 3aKa3aMHU KOM-
naruio Lyft, TOJBKO 4TOOBI Yepe3 HEKOTOPOe BPEMST OTMEHHUTh
UX, U3-3a 4ero KJaueHTol BoiOupanu Uber.

Hecmorpst Ha a1t pobJIeMbl, 3a MOCJAeHNE HECKOJIBKO JIeT
noxozbl Uber BBIpoC/IN B TEOMETPUYECKOI IIPOTPECCHH U IIepe-
BAJIMJIN 32 MUJLTMAP/IbI I0J1apOB. KoMIlaHus TIpe/1oCcTaBisieT
BOCTPEOOBAHHYIO YCIIYTY: JIJIS TIOE3/I0K JIIOU PEAIOYNTAIOT
MOJIb30BATHCS TTPUIIOKEHUEM, YUUTBIBAIOIUM MECTOIIOJIOKe-
HU€ TI0Th30BaTEs, 2 HE BBI3BIBATH TAKCH; MOXKHO C YBEPEHHO-
CTBIO CKa3aTh, YTO CIIPOC HA JAHHYIO YCIAYTY €/[Ba JIU HAYHET
cHMKAThes B Osmxkaiiniee Bpemsi. Ho BropikeHue B 4acTHYIO
JKM3Hb M OTPOMHBII [UCOAIAHC B TIOJIOKEHUN MEKLY KOPIIO-
panueil ¢ MUJIJTUAPAHBIMU JIOXO/IaMU U €€ TIO/IPSIAYNKAMU SIB-
JIIIOTCS OTpUliaTeIbHbIMK yepTamu Uber, ¢ KOTOpbIME KJIeH-
TBI IOJKHBI COTJIACUTBCS, TIOJIB3YSCh €€ YCIyTaMu.

KireHTsl erieHTpan3oBatHO cirysk0Obl Takcu La’Z00z nmeror
BO3MOXKHOCTH OIJIAYMBATDH YCJAYTU €€ BOAUTEJICH MOHETaMH1
Zooz. BoguTesn oJ1y4aroT ipyroe NpujioKeHne, o3BoJIIolee
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Y10 Takoe LaZooz?

UM «JI00bIBaTh» MOHETHI Z00Z IIPOCTO 3a e31y. La’Zooz peau-
3yeT aJITOPUTM C Ha3BaHMEM «/[0KA3aTeIbCTBO IIEPEMETEH ST »
(proof-of-movement). s onpenenerus GakTa IBUKEHIS
UCTIOJIb3yeTcs cucteMa reornosutimonnponanus GPS. Bo Bpems
JBVKEHUS BOAUTEIN MOTYT JOOBIBATh MOHETBI ZO0OZ.

MpoTokon pacnpeaeneHus

[TorpoGyeM MOHSITH, Kak OYyT PACTIPEAETATHCS MOHETBI Z0OZ.
Kak MBI y’ke 3HaeM, BOAWTENN BO3HATPAKIAIOTCS MOHETAMU
Zooz 3a noe3iku. CymMMa BO3HArpaxK /1€ HUS IOCTEIIEHHO YMeHb-
nraercd, kak 1 B cetu Bitcoin. [padux Ha puc. 6.1 nokasbiaer,
YTO TAKOH MOJXO/] IEHCTBUTEIHHO CTUMYJINPYET paciImpenne
CeTH.

Komania pa3paboTunKOB co31aj1a ePCIIeKTUBHBIN IJTaH Pas-
BUTHUs coobiiecTBa — rpaduk OYAYIIMX 2TAIOB IPOEKTA
La’Zooz ¢ Touku 3penus pa3paboTKM, MapKeTUHIa U 00I1ero
pocra. OHM TOJATAIOT, YTO TIEPBHIE MOJb30BATENN JOJKHbI
MOJTy4aTh GOJIbIIEe BO3HATPAXKIEHIE, UM MTOCTIE/THUE, 2 TAKIKE
JIOJKHO BO3HATPAKAATHCS TIPUBJI€YEHE HOBBIX ITOJIb30BaTe-
Jiell B CeTb.

Komanpa peruiia mpoBecTH /iBa payHja MpeBapuTeIbHOM
MPOJIAKH, YTOOBI TIOYYUTh CPEJICTBA HA Pa3pabOTKy IPOEKTA.
ITO 9KBUBAJIEHTHO HAKOIJIEHUIO HAYATHHOTO KATTUTAJIA JIJIsST
pa3paboOTKU MPOTOTUIIA Tiepe]] OPUITMATHLHBIM BBIXOIOM C 3a-
SIBJIEHHEM O BBIITYyCKe HOBOTO poyKTa. Onu coznamu Coinbase-
XPaHWJIUIIE C MYJIBTUITOIICHIO, TPEOYIOIIee ABE U3 TPEX MO/
TICei J71sT TlepeBoia CPEACTB. X PAaHUTHIIE — 9TO ITPOCTON ajipec
Bitcoin ¢ MyJIBIUIIOANKMCHIO, HA KOTOPBIiL J11000i1 JKeIaionii
MOJKeT TIepeBeCTH JleHbru. Eciin 1Boe 13 Tpex MoAIMUCaHTOB
COTJIACHBI, CPEJICTBA TIEPEBOJISITCS TOMY, KTO TTOCBLIAJ JIEHBIH.
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CTOMMOCTb e4uHULbI N0e3aKkM B MOHeTax Zooz

[naea 6. La"Zooz

Pacnpe}:leneHl/le MOHeT Z00z Mexay nonb3oBaTtenamu
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KonuyectBo nonb3oBaTenem

@ [lepBble nonb3oBaTenu
® TwnuuHble nonb3oBaTenu

[MocnegHve nonb3oBaTenu

Puc. 6.1. MoHeTbl Zooz

MyJIBTATIONITUCH UCTTOJIB3YETCS KaK YMHBIN KOHTPAKT, KOTOPBII
MO3BOJIIET TTOKYTAaTeIIM Ha pacipojiaske MocbiaTh Bitcoin
U TI0JIy4aTh B3aMeH MOHETBI Z00Z MPOTTOPIIMOHAJIBHO TTepeBe-
neHHoi cymMe. CyIiecTBYIOT TPU BO3MOKHBIX MOJITMCAHTA!

O moBepeHHbIi 4ieH coobmecTsa Bitcoin;
O He3aBUCHUMBbIN MPOGeCCUOHANBbHBIN ayUTOP;
Q mpezcTaBUTEIb cO00IIECTBA pazpaboTunkos La'Zooz.

Kro n kak Oyzet BBIOMpPATh STHX JIIOJIEH, TIOKa He pereHo. Bo-
CeMb IIPOIIEHTOB BCEX MOHET, IIPOJIAHHbIX Ha PaCIPOaKe, Yy T
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Y10 Takoe LaZooz?

BBIZIABATHCS BCEM TOKYTIATEISIM, KYITUBITUM MOHETBI Ha TIPe/I-
BapUTELHOM 9Talle, B KauecTBe rmoomnpenust. [louemy nmMenno
ATOT TPOIIEHT W IMOYEMY OT CYMMBbI CPEJICTB, MPOJAHHBIX HA
pacriposake? ITouemy GbI TIPOCTO He TIOOIIPHTH MOJIb30BATE e,
MPUHSBIINX yY4acTHe B POEKTe HA MPEJABAPUTENBHOM dTare?
ITO KaxKeTCs HETIOHATHBIM U HEJIOTUYHBIM.

Korma B permone nmeeTcst MHOTO BOAUTEJIEN, HO MAJIO KJIIMEHTOB,
W Hao60poT, Bo3HIKaeT 1mpodsiemMa. OHa Ha3bIBAETCST <IIPO-
6s1eMoii Kyputibl u siiitias. [Tpoext La’Zooz crapaercst mpoTHBO-
JIeHICTBOBATD € ¢ TIOMOIIBIO AJITOPUTMA, YCTAHABIUBAIOIIETO
MIOPOTOBOE YMCJIO BOAUTENEH B KOHKpeTHOM peruone. Eciu
YUCJIO BOJIUTEJIEN B PETHOHE JIOCTUTAET YCTAHOBJIEHHOTO TI0-
pora, IPUJIoKeHe aKTUBUPYETCS, M TOJTbKO TOT/Ia KJIUEHTHI
MOJIyYaloT BO3MOKHOCTD TOaBaTh 3aKa3bl. TakuM 0OpasoMm,
pUJIOKeHIe OyIeT BBOIUTHCS B ICHICTBIE IT0 PETMOHAM, B TOU-
Hoctu kak Uber, u mosHoe pasBepThiBatne OyIeT MPOU3BO-
JINTHCSI IPOTPAMMHO, a HE BPYYHYIO.

Crpyktypa OAO

[Lenbio La'Zooz aBisieTcst co3ganue ceTu, yIpas/sieMoi coo0Ie-
CTBOM, TO €CTh TJle HET PA3HUIILI MEKIY CO3/IaTeJIIMU U TIPO-
CTBIMU TIOJTb30BaTessIMu. JI1060i#1, KTO TIOIB3yeTcsT yeayraMu
La’Zooz, npunaminexut K oxuoii JJAO (aenenTpajin3oBanHON
aBTOHOMHOI opranusaiun ). B KoHIle Mecsiia TpoBOIUTCS TOJIO-
COBaHMe, B X0OJIe KOTOPOTO YJIeHbI OTIPEJIETISAIOT BEC TOI0Ca KaxkK-
JIOTO YleHa COOOIIECTBA U CyMMY €ro Bo3HarpaskaeHust. Kaxprii
YJIeH MOKET ITPOTOJIOCOBATD 32 BECA TOJIOCOB ¥ CyMMBI JIUBU/IEH-
JIOB TeX YJIEHOB, KOTOPBIX OH 3HAET (CETh JOBEPHS ).

HoBble Beca pacCUnTBIBAIOTCS IO CMEIIaHHOI cxeMme; 75% BXO-
JIOB, TIOCTYIUBIINUX OT HOBOTO TOJIOCOBAHUSI, U 25% OT TOJIOCO-
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[naea 6. La"Zooz

BaHUSI ITPEBIAYINETO MeCSIA. ITO TIPOU3BOJIbHBIE TGP, U OHU
MOTYT OBITh TIEPECMOTPEHBI, HO MHE KasKeTcst, ObLIO OBl JIydIIle,
ecyi GbI Beca PaCCYUTBHIBAINCH UCKITIOUNUTETHHO Ha OCHOBAHIH
HoBoro rojiocoBanmd. [Ipaktuka cozmanug [JAO gBisgeTcs oT-
HOCHTEJIbHO HOBOI, [IO9TOMY Y€eM IPOIIie YieHaM Oy/IeT OHATh,
KaK IPUHSATH ydacTHe B Balleil OpraHusanuu 1 Kak paboTaioT
OpraHM3aIMOHHbIE TIPOIIECCHI, TEM BBIIE BEPOSTHOCTD yCIeXa
ITAO. B xoHIIe Ka)k10T0 Mecs11a, epejl THEM TOJT0COBAHUS,
KQK/IBIN YJTeH JIOJIKEH PACICaTh, 4TO OH CJIETA JIJIsl PAa3BUTUS
ceTr. UJieHbl, y4acTBYIOINNE B TOJOCOBAHUN, CMOTYT YBUJIETH
TaKue CIUCKU JIeJ] U PENINTD, HACKOJIbKO OHU BasKHBIL.

TosocoBanme He sIBJIsIETCST 00513aTEIBHBIM, M 9TO TPABUJIBHO.
ObecrnieusTe HE00SA3aTETPHOCTD TOJIOCOBAHMS, 1 YJIEHDI He OY-
JIyT 4yBCTBOBaTh ceOst 00SI3aHHBIMU JIEICTBOBATh KAaKUM-TO
olpeeJIeHHbIM 00pPa3oM; €CIM OHM MOKEJIAI0T, OHU CMOTYT
nepeiitu B 6oee ceoboanyio JJAO. Ilpu co3panuu mpaBuI st
coob1ecTBa HEOOXOANMO CTPEMUTHCS HATH GaJlaHC MEXKILY
JKECTKOCTBIO ¥ ¢cB0oOO0M. CHavajia CBOJI IIPAaBUII 0JIKEH OBITh
CO3/IaH TEHTPATN30BAHHO (CO3/IaTeISIMU TTPOEKTA) IS TTOTY-
YeHUsT HAYaIbHOTO JOKYMEHTa Kak MOJKHO OBICTPee, a 3aTeM OH
JOJIKEH 10pabaThiBaThCs U PA3BUBATHC COOOIIECTBOM.

ITpoekt La’Zooz paspaboran u Beiyctua gokyment (http.//
www.lazooz.org/whitepaper.html) c onucannem Mexanusama pac-
npesiesieHust, HEKOTOPBIMU (DOPMYJIaMH, JIEKAIUMU B OCHOBE
aJITOPUTMa PacIipe/leieHus, 1 UX TiaHamu Ha Oyymiee. C Tex
nop kak Catocu omyOIMKOBaI CBOIO CTAThIO C ONMMCAHUEM
Bitcoin, co3maTenn gerieHTpaaTn30BaHHbBIX TTPUJIOKEHHTT TaKKe
B3S1JTH 32 ITPABUJIO TIyOJMKOBATh CBOH IOKYMEHTBI. Bostee Toro,
HEKOTOPbIE U3BECTHBIE BEeHUYPHBIE MHBECTOPHI, TaKkue Kak /1a-
BUJL J[ZKOHCOH, CYUTAIOT, YTO ITyOIMKAIUSA JOKYMEHTOB — <IIpa-
BUJIBHBII» CIIOCOO BBIMYCKA ACIEHTPATN30BAHHOTO MPIIOKE-
Hust. S ¢ atuM He corsraces. [TpaBUIbHBIN CIIOCO0 3aKII0YAETCST
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Y10 Takoe LaZooz?

B TOM, YTOOBI 00€CIIEYNTh HACTOSIIYIO IIEHHOCTH AeIeHTPaJIK-
30BaAHHOTO IIPUJIOKEHUS — JaTh HEYTO, YEro He MOIYT AaTh
[eHTPAJIM30BaHHbIE KOHKYPEHTbBI, — M MAaKCUMaJbHO TIPOCTO
OIMcaTh €ro, UCIOJIb3ysl IPUEMbI, U3BECTHbIE OOJIBIINHCTBY.

Ecsm norpebyercst nesieBast ctpanuiia ¢ uadopmariueit, (hopym
JIJIST COOBIIECTBA CO BCTPOEHHON (DYHKITHEN TOJI0COBAHMS 1 BU-
JIEOPOJIVKH, MOSICHSTIONTHE PA0OTY € BAIINM JIeI[eHTPATH30BaH-
HBIM TIPUJIOJKEHUEM, co3/ialite ux. JJOKyMeHTBI He SBJISIOTCS
00sI3aTETHHBIMY U B JIEHCTBUTETLHOCTH MOTYT BHI3BATH HEHY K-
HYIO ITyTaHUILY, €CJIN BCsI THMOPMAITHS, CBSI3aHHAS € TPHIJIOsKe-
HUEM, XPaHUTCS TIEHTPAIN30BAHHO, Kak B ciaydae ¢ La’Zooz.
JIOKyMEHT He I0JIKEH TIOBTOPSITH BAIll OM3HEC-TUIAH, POJIH WIEHOB
1 BCE OCTAJIBHOE, YTO CBA3aHO C BaIllell OpraHn3aIiiei.

Kak 651 TO HE 61710, KOMaH1a La’Z00z co3/aia opuanaecKyo
HEKOMMEPUYECKYI0 opranusaiiio B Mspanie, 4ToObl rapaHTH-
poOBaTh CBOIO YKUCTOTY TIepej TocyaapcTBoM. Kaskablil uieH
coo01IecTBa BO3HAIPAKAAETCS M UMeeT B3BelIeHHBIH roJ1oc,
H0JIb3YICh KOTOPBIM MOJKET BJIMATH Ha JajbHelilee pa3sBuTue
IPUJIOKEHNsT, HO caMa KOMaH/1a 00pasyeT IpUANIecKyo opra-
HU3aIUI0. B KOHIIE KasK1I0ro Mecsiia UM HapaBHE ¢ OCTAIbHbIMI
OyeT HalPaBJISAThCS ONpe/ie/IeHHast 015 UBUAeH10B. VHTe-
PECHO OTMETHUTD, YTO B CBOEM YCTaBe OHM HPELyCMOTPEIH
00513aHHOCTD TOAYUHSATHCS MHEHUIO COOOIIIECTBA [TPY OIIPe/Ie-
JIEHUU JIOJIU CPECTB, KOTOPYIO OHM MOTYT IIOJIyYUTh.

Taxum o6pazom, /IAO nosuimoHupyer cedst Kax JejieraTuBHast
nemokpatus (liquid democracy). JIto60it o6amaer nmpaBom
roJI0Ca, MOJKET Y4aCTBOBATh B TOJOCOBAHUU U JI€JIETMPOBAThH
CBOII TOJIOC; TIPH 9TOM CO3/IaTeI KMEIOT CBOE MPEICTaBUTEIb-
crBo. IIpeacraBurenu GepyT Ha cebs OCHOBHbIE 3a00THI 110
PEIIeHNIO OPraHU3alMOHHBIX IIPOOJIEM, HO, I COOOLIECTBO
BBISICHUT, YTO OHM MOTPSI3JIN B KOPPYIIIUN WM HE TIPEAIPH-
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HUMAIOT HEOOXOAUMBIX YCUJINN JIJIst TIOAIeP/KaHUsT 1 PACIIH-
PEHUS CETH, €ro YJIEHBI MOI'YT BbIOPATh M IIPOr0OJIOCOBATH 3a
HOBBII COCTaB TIPE/ICTABUTENEH.

MexaHu3M Bo3HATPasKI€HUSI, OTUCAHHBIN B HOPMATUBHOM JIO-
KyMeHTe, HeZIOCTaTOYHO ITPO3padeH 1 0 CUX Iop JopabaThiBa-
eTcst. Bosnarpaxaenue JOKHO HAYUCISATHCS YJieHaM 32 UX
paboty B (hopme AuBHAEHAOB. BHyTpeHHNEe BaTOTHI Ha Ha-
JaJILHOM 9Talle He 00J1a1al0T TMKBUAHOCTHIO; OHA MOSIBIISIETCST
TOJIBKO C POCTOM ceTU. BHyTpeHHMe MOHEThI MOKHO paccMa-
TPUBATD KaK aKI[UU B CETU. YMHBIN KOHTPAKT MOKHO TIEPEITH-
carb Tak, 4TOOBI AUBMICH/bI HAUNCIISINCH KasKIOH Mmape 13
OTKPBITOTO/3aKPHITOTO KITI0UEl, MMeIoTeil MOHETHI Z00Z.

JIMBUIEH BT TOJIZKHBI HAUUCJISITHCS IIPOTIOPIIMOHATBHO KOJIN-
YeCcTBY MOHET, XPaHSAIIEMYCsI B KOHKPETHOM Kotesbke. /[aH
JlapumMep co3nam anbTepHATUBHYIO KPUTITOBATIOTY C HA3BAaHU-
em Bitshares, ncrmosb3yonyio aropuT™ KOHCEHCYca «/IeJIeTH-
posantoe nojarsepsxkaenue ponn» (Delegated Proof of Stake)
U JIEHCTBYIOIIYIO MOX0KUM 00pa3oM. B To BpeMst Kak MOHETHI
700z MO3kHO paccMarpuBath Kak akiu B JJAO La’Zooz u ogHO-
BPEMEHHO KaK BHYTPEHHIOIO BAJIOTY, ANBUICH/IBI MOTYT Ha-
ancsisAThest B Bitcoin win B Zooz. Monetst Bitcoin umeior Goee
BBICOKYIO JINKBU/HOCTbD, TOT/IA KAK MOHETbI Z00Z 00J1a/1al0T
OOIBIIMM MTOTEHIIMAIOM pocTa B 1ieHe. Pemenue ocraercs 3a
CO3/IaTeJIIMU, HO MHE KaKeTCsl, 4TO JIYUIIIM BBIGOPOM Ha POJIb
BAJIIOTHI JIJIS BBITIJIATHI TUBHIEHIOB Oblia 661 Bitcoin.

NMonb3oBaTeNnbCku MHTEpdenc

[laBaiiTe TOCMOTPUM Ha HEKOTOPbIE AU3aTHEPCKIE PeleH s,
Haiizennble B La’Z00z. /lelieHTpasin30BaHHbIe IIPUIOKEHUS 10
HACTOSIIIEr0 BpEMEHHU He OTJINYAJINCh U3bICKAHHBIMU MT0JIb30-
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Monb3oBaTenbCckuit MHTepdelic

BaTeJbCKUMU nHTEPdeiicamu, HO B La'Z00z, ToXoske, ToHUMa-
10T BA)KHOCTDb TIPUBJIEKATETBHOCTH O(DOPMIIEHHUS.

[Tocue 3amycka MpUJIOKEHUS, OCYIIECTBISIONIETO MAWHITHT
(1106bIYy MOHET), T10JIb30BATEIb BUAUT IPUBETCTBUE U CTPAHM-
Iy co cBoMMHU TokasaTesssmu. Ha puc. 6.2 1 6.3 nuzobpaskeHsbr
HEKOTOPbIe (GPUKTUBHBIE TOKA3ATENH, BKIIOYEHHBIE B TECTOBYIO
Bepcuio. [Ipuoxkenne moamep:uBaeT paboTy B (hOHOBOM pe-
JKUMe M OCYIIECTBJISIET MAaHHUHT BO BPEMST IBUKEHUST TI0OJIb30-
BaTeJIsT; JIasKe KOT/la Ha TIepe/THEM TIJTaHe BBITTOJTHSAIOTCS IPYTHe
MPUJIOKEHNsI, MAMHWHT He MTPeKPariaeTcs.

BoauTenp MoxkeT yBHAETHh CBO OajaHc B MOHeTax ZO0OZ
(puc. 6.4), HaskaB Ha TMKTOrPAMMY B GOKOBOM maHesu. [1pu-

MINED KILOMETERS

601 Km

INVITED FRIENDS

My M K Bty

2 friends

TIMES SHAKEN

0 shakes

POTENTIAL ZOOZ

0.60 pz

CRITICAL MASS

Puc. 6.2. Cratucrmyeckue Puc. 6.3. Npadmk gobblum MOHET
nokasartesnu
B npunoxeHuun La’Zooz
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Zooz Balance Potential Zooz Balance

£ 0.00 5 7.39

Zooz Address

15nEpsTIWLCrDKwed4B
eAZx2nbCB1gacQz

Pl eoococo0oe

Puc. 6.4. banaHc Zooz

JIOsKeHUe Z00Z CJIYKUT KOIIEJIbKOM JIJIs €10 BaloThl. BoauTess
MOJKET MCII0JIb30BaTh QR-KO 1 DYHKIMIO HKCIIOPTA, YTOObI
IIePEeChLIAT CPeACTBA APYTUM JIOIAM UK IIPOEKTAM WUJIU TI0JLY-
4aTh CPEACTBA OT HUX. VIHTEpECHBIM MapKePOM SIBJISIETCS 110~
TEHIMAIbHBII Gananc Zooz. [IpuiokeHne BBIYUCIISIET, CKOJIb-
KO BOJUTEJ]Ib CMOKET 3apab0TaTh, €CJIU IPOLOJIKUT A00BIUY 10
Hava/a cjeayiomero 6J10ka. A Kakoil MeXaHU3M [IPOTHBOCTO-
stust atakaM Cubusibl 31eck ucnosbsyercs? Uro La’Zooz
IpeApUHUMAET, YTOOBI He TO3BOJIMTD [10JIb30BATEIIO 3aIly-
CTUTh HECKOJIbKO DK3EMILISIPOB TIPUIIOKEHNUST, OCYIECTBIISIO-
I[Er0 MAlHWHT, ¥ BbIZIaBaTh ceOsl 32 HECKOJIBKUX T0JIb30BaTe-
neii? Ytobbl yBUAETh 9TOT MEXaHU3M, HYKHO ITOTPY3UThCS
B ko1 (https.//github.com/laZooz/lbm-client).
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Monb3oBaTenbCckuit MHTepdelic

ApxutekTypa

XpaHeHue u usBsieyeHne faHHbIX

B npumepe eteHTpasn3oBaHHOTO Tpuaoxkeruss Mikro mbr
BU/IEJIH, UTO JIJISI XPAHEHUSI IAaHHBIX MOKHO MCII0JIb30BaTh Ta-
6auiet DHT, a gt ux usBiedenust — npotokos BitTorrent.
ITO cTAI0 BO3MOKHBIM Ostarosiapsi mosieyiernto IPFS, kyibmu-
Haru ABYX Texnosoruii. OpenBazaar Takke ncrmoab3yer Ta-
6smitbt DHT, HO He rMeeT BCTPOEHHOTO MeXaHU3Ma KOIHPO-
BaHUS JAHHBIX, YTO 3aMETHO CHMKAET HaJIeXKHOCTD. Ecim y3en
OTKJIIOYAETCSI OT CEeTH M HUKTO Iepe]l ITUM He IIPOCMaTPUBal
€ro JlaHHble, 3T JaHHbIE TaKKe NCYe3aI0T U3 CeTH.

Paspa6oruuku Lighthouse gaxe He mbITaMNCh UCIIOJIB30BATDH
JETIEHTPATN30BaHHOE XPAHUJIUIIE IAHHBIX, TOTOMY YTO 9TO
CJTUIIIKOM CJIOJKHO. BbIo pereHo nepechbliaTh hailibl mpo-
€KTOB y4aCTHUKaM, 4TOOBI T€ MOTJIM 3aTPysKaTh UX B CBOU
ak3eMIIsipel Lighthouse. A kak nmpo6JieMy XpaHeHUsT TaHHBIX
pemaet La’Zooz? B ucxomHoM Koje MOKHO YBUAETD (paiin
ServerComs. Uto oH 03HAuYaET, B3aUMO/IEIICTBUE C CEPBEPOM
(server communication)? Takoe penienue He BBITJISIAAT Jie-
HEeHTPATM30BaHHbBIM. /[aBaiiTe pacCCMOTPUM TPU METO/IA B 9TOM
KJiacce.

public void registerToServer(String cellphone)

{

String url = StaticParms.BASE_SERVER_URL + "api_register";

List<NameValuePair> params = new ArrayList<NameValuePair>();
params.add(new BasicNameValuePair("cellphone", cellphone ));

this.postRequestToServer(-1, -1, url, params);

public void
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[naea 6. La"Zooz

setLocationldddsfsdfs(String UserId, String UserSecret,
String data)

String url = StaticParms.BASE_SERVER_URL + "api_set_location";

List<NameValuePair> params = new ArrayList<NameValuePair>();
params.add(new BasicNameValuePair("user_id", UserId ));
params.add(new BasicNameValuePair("user_secret", UserSecret

))s

params.add(new BasicNameValuePair("location_list", data ));
this.postRequestToServer(-1, -1, url, params);

public void getUserKeyData(String UserId, String UserSecret)

{
String url = StaticParms.BASE_SERVER_URL +

"api_get_user_key data";
List<NameValuePair> params = new ArrayList<NameValuePair>();
params.add(new BasicNameValuePair("user_id", UserId ));
params.add(new BasicNameValuePair("user_secret”,
UserSecret ));
this.postRequestToServer(-1, -1, url, params);

[Toxoske, 9TO 3T METOBI CAYKAT I PETUCTPAIUN YIETHON
3allCH ITOJIb30BATESI HA CEPBEPE, YCTAHOBKU MECTOIOJIOKEHUS
MOJTb30BATENISI U U3BJICUCHUS MTOJIb30BATEIbCKUX JAHHBIX CO-
OTBETCTBEHHO. A UTO 3a TIepeMeHHast BASE_SERVER_URL? Ee orpe-
JleJIeHre MOYKHO HAUTHU B KJacce StaticParams:

public static final String BASE_SERVER_URL = "https://client.
laZooz.org/";

OxkasbIBaeTcs, paccMaTpruBaeMble METO/IbI CJIYsKaT /ISl coXpa-
HEHWS JTAHHBIX HA IEHTPAJIBHOM CepBepe U UX U3BJICUCHUS
ortyna. Kak yesmoBeka, 1aBHO M3y4JaloONIero eIeHTPaTN30BaH-
HbIe NMPUJIOKEeHNS, TaKoe MeHs He CUJIbHO YIuBJseT. B aToii
006J1aCTH OYeHb MHOTO JIUIITHETO TITyMa; TIPOEKTHI IeHCTBUTEIb-
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Monb3oBaTenbCckuit MHTepdelic

HO MOTYT OBITH IPKUMI, UMETh MacCy TocjIeoBareseii u pas-
JIaBaTh TPOMKHE OO€IaHsl, OHAKO TIPUOETAIOT K JIETKUM Pe-
HMIEHUSIM TAKUX KPUTHUYECKUX 3a/1a4, KAaK XPaHeHUe [aHHbIX.
ITO MOJKET OOBSICHITHCSI HEXBATKOM CPEICTB HA MTOMCK MOIITHBIX
MHCTPYMEHTOB JIEIIEHTPAIN30BAHHOTO XPAHEHMsI, TAKUX KaK
IPFS, wim npocTo oTCyTCTBUEM 3HAHUIT TOrO, KaK M0A00HbIe
3a/1au TOJIKHBI PEIIAThCS B JI€IEHTPATU30BAHHBIX TIPUJIOKE-
HISIX, YTOOBI 0OECTIEYUTD JOCTATOUHBIN YPOBEHb JIEIIEHTPAIIU-
saruu. DakT XpaHeHUs M0JIb30BATETbCKUX [TAHHBIX HA 1EH-
TPAJBHOM CepBepe Jejaet npuiokenne moxoxnm na Uber,
ecJI He YYUTBIBATh UCIOJIb30BAHNE BHYTPEHHEH BaJIOTHI
1 KOOIIEPATUBHON OPraHU3aIlnK BMECTO KOpriopaTtuBHOit. Y OC
Android cymecrsyer o6eprka mist IPFS, kotopyio pazpabor-
urky La’Z00z Mor/iu 6bl NCII0JIb30BaTh. BbI cMosKeTe HaiiTh ee
o azipecy: https.//github.com/dylanPowers/ipfs-android.

BanroTa

A kakyo 1enouKy 6JI0K0B ucmob3yeT La’Zooz /st BbITycKa
BHYTpPEHHEH BaTIOTHI Z00Z?

protected String doInBackground(String... params) {
ServerCom bServerCom = new ServerCom(MainActivity.this);
JSONObject jsonReturnObj=null;

try {
MySharedPreferences msp = MySharedPreferences.
getInstance();
bServerCom.getUserKeyData(msp.getUserId(MainActivity.
this),
msp.getUserSecret(MainActivity.

this));
jsonReturnObj = bServerCom.getReturnObject();
} catch (Exception el) {
el.printStackTrace();
}

String serverMessage =
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try {
if (jsonReturnObj == null)
serverMessage = "ConnectionError";
else {

serverMessage = jsonReturnObj.getString("message");
if (serverMessage.equals("success")){
String ZoozBalance =
jsonReturnObj.getString("Zooz_balance");

Mero1 3anpamBaer y cepBepa OajaHC KOIIeJbKa. 3HAUNT,
KOIIeJIeK pa3MelnaeTcss He Ha JIOKAJTbHOM KOMITbIOTepe, a Ha
cepBepe. Bropoii roJ B mosib3y 1eHTpasmsanuu! ITo He CTO-
POHHUU PeCypC /ISt pa3MEIeHUsT KOIIETbKOB,  COOCTBEHHbIIT
cepep La'Zooz. ITockonbKy 1iemnodyka 6J10KOB HAXOAUTCS HA MX
COOCTBEHHOM CepPBepe, He CYIIECTBYET KIMEHTCKOTO KO/a, KO-
TOPBIIT MOJKHO OBLITO OBl U3YYUTH, YTOOBI BBISICHUTD €€ TUIT; HO
s 3HAIO, YTO OHU UCIOJIB3YIOT IenouKy 6J0k0B Mastercoin,
0 YeM OHM 3asIBJISIJIA B PA3HBIX COITMATBHBIX CETSIX.

Mastercoin — cyoii mosepx 1nenouku 6;g0k0B Bitcoin. On
BCTaBJISIET JIAHHBIE B 1IETIOYKY GJOKOB IMOCPEICTBOM TPaH3aK-
WH, U, ¢ TOUKU 3peHust MaliHepoB Bitcoin, atu naHHbIe HE
uMeloT cMmbicaa. B oramune or Bitcoin mnan mo6oii apyroit
aJIbTEPHATUBHON KPUIITOBAIOTHI, OTTUPAOTIENCST HA CBOTO I1e-
ouKky OJIOKOB, cioil Mastercoin He croco6eH JeficTBOBaTH
B POJIM M€XaHNW3Ma YMHBIX KOHTPAKTOB. JIT000M JKeIaromiii
MOXKET JIBAK/IbI IEPEBECTHU CPEJICTBA U3 3aJJAHHOTO ajipeca
Mastercoin. HuuTo He oMeniaeT moMecTUTh B IEMOYKY GJIOKOB
koHdmmKkTyone Mastercoin-Tpansaxkiiny, U eIMHCTBEHHOE,
4TO JlesiaeT TpoTokos Mastercoin, — OH oTIpesiesisieT MPaBuJIo,
MO3BOJISTIONEE UTHOPUPOBATD OJIHY TPAH3AKIIHIO.

Ho a1o e Bce. Hexoropbie dytkimu La’Zooz TpebyoT akTiB-
HOTO Y9acTHsI TI0JIb30BaTe el, HO B TPOTOKOJIE HET HUYETO, UYTO
3acTaBuIIO ObI MX BeCTH ceOst IPaBUIBLHO. XOPOIIMM IIPUMEPOM
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MOJKET CJIY;KUTDH PYHKIIUS «3aPErUCTPUPOBATD MOTOK JTAHHBIX>
B IIPOTOKOJIe Mastercoin, ¢ TOMOIIBIO KOTOPOU BJIAJIENel] ajipe-
ca Bitcoin MOkeT 00bSIBUTD, 4TO OH OyIeT yOJMKOBATh JJaHHbIE,
CKPBITBIE B TPAH3AKITUSIX, UCXOSAIINX OT Hero. Biaziesier Moxer,
HaIrprMep, B3sITh Ha cebst 00sI3aTeTbCTBO esKeHeIeTbHO MyOJIH-
KOBAaTh B TAKOM IIOTOKE I1eHbl Ha OensuH. OHAKO HET HUYETo,
4TO HOTPeOOBAJIO OBl OT HErO MOChLIAThH JAaHHbIE PETYJISPHO.
BoJtee Toro, 0TCyTCTBYET MEXaHN3M, KOTOPBIN MOT ObI IOMEIIATh
1y OJIMKOBATH OTKPOBEHHYO JIOKb. TOT HEZIOCTATOK HOJTHOCTHIO
00€eCIIeHNBaeT TIOTOK JaHHbIX JIJI1 YMHBIX KOHTPAKTOB.

B orimmune or Mastercoin, okpaiieHHble MOHEThI J00aBIISIOT
B IIEMI0YKY OJIOKOB MUHUMAJIBHBII 00beM JaHHbIX, II09TOMY OHH
OKasbIBAIOTCs OOJIee JIErKOBECHBIMHU /IS MaitHepoB. B Takom
cJIydae TOSBJIIEeTCS BO3MOXKHOCTD CO3/IaBaTh YMHbIE KOHTPAK-
THI C TIOMOIIBIO BHYTPEHHEN CUCTEMBI clieHapueB Bitcoin nwim
OGOKOBOII LIEMOYKH, TOAePKUBaloNIeil co3pane ThIOpUHT-
MOJIHBIX KOHTPAKTOB.

KoHTpaKkTbl

Ha maHHbIll MOMEHT MBI BBISICHUJIM, UTO JAaHHBIE XPAHSITCS
[EHTPAJIM30BaHHO, Ha CEPBEPE TIPOEKTA, a TAKKE YTO y3€eJ KO-
nresibKa NoJIK/IoueH K cetn Mastercoin. [Ipumenenne yMHBIX
KOHTPAKTOB MOTJIO ObI TI03BOJINTH OPraHU30BaTh aBTOMATHYE-
CKYIO PacIpo/iasKy, U cO3aTes I 3asiBUJIN, YTO JIJISI TIepeiaun
cpeacTs ucnosb3yioT Coinbase-XpaHUJIHINE ¢ MYJIBTHITOLIIH-
cbi0. A Kak HacYeT BBIILJIATHI JUBU/EH/0B? ABTOMATHYECKIE
MJIaTeKU — OTJIUYUTENHHBINH MPU3HAK YMHBIX KOHTPAKTOB.
KoHTpakT MOKeT HaXOAUThCS B IIeMOYKe OJIOKOB, U, 3HAs, 4TO
CO3/IaTeJIN UCIIOMB3YIOT 11emoYKy 610K0B Bitcoin yepes mpo-
ToKoJl Mastercoin, MOKHO C YBEPEHHOCTBIO CKa3aTh, YTO JIJIst
CO3JIAHUST CBOUX YMHBIX KOHTPAKTOB OHU JIOJIKHBI UCITOJTH30-
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BaThb g3bIK clieHapueB Bitcoin. /locTaToyHO B3TJISHYTH Ha
riaaBHyio crpanuiy Ethereum, uro6sr yBumers, uto La'Zooz
BXOJIUT B YHCJIO TPOEKTOB, Hcnobayomux Ethereum st moz-
JIEP’KKU YMHBIX KOHTPAKTOB.

Ethereum — 3ameuaTesbHBIN MPOEKT, U €r0 MHCTPYMEHTBI
CO3/IAaHUST YMHBIX KOHTPAKTOB OOJI€€e 3peJible, 4eM aHAIOTHYHbIE
MHCTPYMEHTHI Bitcoin, HO mesi0 B ToM, 4To Ternouka 6JOKOB
Ethereum moka He g0Ka3ana cBow paboOTOCIIOCOOHOCTD, U €e
CO3/IATEJISIM TIPUJIETCSI MJIU CYIIECTBEHHO YMEHBIITHUTD ee B Pa3-
Mepax, WK HaBCer/ia yBs3Hy Th B peleHru pobJieM ¢ Gesonac-
HOCTbIO, Kak ckasas [esun Anzepcen (Gavin Andresen), rias-
HBII pazpaboTyuk mpoTtokosa Bitcoin. B smyuriem ciyuae,
KOT/Ia TIPOTOKOJT OOKOBOH 11emovKH Oy et BoimyiieH, Ethereum
npeBpaTUTCs: B OOKOBYIO IeMOYKY K Bitcoin, u, ecin KOMy-TO
JeCTBUTENBHO TTOTPedyeTcst HamucaTh ThIOPUHT-TOTHbBIE
KOHTPAKTBI, OH CMOJKET C/IEJIaTh ATO, He JOBEPsisi Ge301macHOCTDb
cBOeil BHyTpeHHel BaoThl 1ienouke 6;10k08 Ethereum. B Ha-
CTosIIIlee BPeMsI UCIIOJIb30BaTh 1etouky 6;10k0B Ethereum — He
camoe Jiydiiiee pelieHre, ecim Bbl COOMPaeTech CO3/aTh CBOE
JIEIIeHTPAIN30BAHHOE IPUJIOKEHIE, IPUHOCSIIEE TIPUOBLITb.

YnydweHus

La’Zo0z — amOuIMo3HbIi cTapTart. Ero ocHoBaTe M mbITaioTcst
cosnarp nepsyio /IAO, BoBjekaonyo pabOTHUKOB 110 BCEMY
MUDY, KOTOPbIE TIOJIYYaIoT IUBU/IEH]IB 1 IMETOT TTPABO I0JI0Ca,
U CBSI3aHHYIO C UMEIOIIeNcs MPaBoBON MH(MPACTPYKTYPOI.
[Toka, Ha craguu pa3pabOTKH, B IPOEKTE UCIIOJIb3YETCS 11EH-
TPAJU30BAHHBIN MMOJIX0/ K XPAHEHUIO JAHHBIX, IIEHHOCTEN
u npentudukanuu. Ha 1anHbiii MOMEHT Takoe peleHune Bbl-
LJISIAT HEILIOXO, HO B Oyayiiem La’Zooz pucKyeT noay4uTh He
OJIHY, 2 HECKOJIBKO TOUEK OTKa3a.
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Monb3oBaTenbCckuit MHTepdelic

[l Beiycka cpenietB La'Zooz caenyet TpuMeHsiTh IIPOTOKOJI
OKpalieHHbIX MOHeT. MOHETBI Z00Z JIOJIKHBI UCIIOJTb30BAThCS
M KaK aKkI[UU CeTH, 1 KaK BaJItOTa. BeiTyiaTy AMBUIEHIOB MOX-
HO ObLI0 OB OPraHU30BATh MyTEM CO3/[aHUsT YMHOTO KOHTPAK-
Ta, BBIIAIONIETO JUBU/IEHBI YJIEHAM CETHU MPOTIOPIUOHATBHO
ux poJisiM. DakTiaecku, YTOOBI TOTYIUTD MOJHYIO eTeHTpa-
JI3AIINIO, TIPHJIOKEHNE Z00Z MOTJIO ObI OBITD TIPOCTHIM KOIIIETb-
KoM SPV; ¢ Ipyroii cTOPOHDI, TIPH JKeJTaHUU UMETh BeO-KOIIeIeK
U JIUIS YITPOIIEH M Pa3paboTKI MOKHO OBLITO OBl HCITOIb30BAThH
Coinprism.

[Moxxon xk opranuzamu JIAO B ipoekTe La'Z00z 3acmykuBaet
caMOI BBICOKOMH o1leHKu. Eciin onu I0KyMeHTaIbHO 3aKPeTIsT,
YTO JIIO/T, TIEPEYNCTIEHHbIE B YCTABHBIX JIOKYMEHTaX KOMIIAHWH,
3aperucTpupoBaHHoi B Vspanie, 00s13aHbI MOIYMHATHCS BO-
JIEM3BSIBJICHUIO COOOIIECTBA, TO OHU CMOTYT M30€eKaTh mpaBo-
BOU HeOIpeIe/IeHHOCTH, cBsizaHHOi ¢ /IAQ, myTeM cobmoieH st
MECTHBIX HOPM U COOJIFOCTH MPUHIIAIIBI AeIeHTPATH3all I
MTOCPE/ICTBOM JIeIETaTUBHOM IeMOKpaTtnu. losocoBanme 10K-
HO OBITh peajIM30BaHO B BUJIE JOMOJTHUTEIbHON 0COOEHHOCTH —
00OBIYHOM BKJIAJKU B OOKOBOII ITaHEJIH.

[Tonp3oBaTenn LOMKHBI IMETh BO3MOKHOCTD T'OJIOCOBATH;
060 KeTaroNuil MOKET BHOCUTH CBOYM MPEAJTOKEHUS 10
VJLYYIIEHUIO TIPUIOKEHNUS, BKIIIOUEHIIO HOBBIX PETMOHOB B Map-
KETUHTOBYIO KaMIIAHWIO WJIA CMeHe Juaepa. Bo3aMOKHOCTD
rOJIOCOBAHMUS 110 TAKUM IPEIOKEHUIM CJIeA0BAI0 ObI IIPe/I0-
craBuTh BceM. DopyM g rosocoBanuss MOr Gbl paboTaTh
B crusie Reddit, korga myHkThI, HabpaBiue HarnboJIbIIee YUCIO
rOJIOCOB, TIEPEMEIIAIOTCS B BEPXHIOIO YacTh CIMCKA. JIngepor
niu nipezpcrasuresnu [[AO, mepeunciieHHble B YCTABHBIX J10-
KyMeHTaX, IIPUHUMAN Obl 9TH TPE/JIOKEHNsT K UCTIOJTHEHWIO,
KaK TOTO TPeOYIOT I0PUINYECKIE TOKYMEHTBI.
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[naea 6. La"Zooz

JlanHble He JOJKHBI XPAHUTHCS IEHTPATN30BAHHO, 3TO CAMO
coboii pazymeercst. Ciry:k6a coXpaHeH s U U3BJICYEHIS JAaHHBIX
noskHa ObITh ocnoBana Ha DHT, mogo6no IPFS. Ucnonb3so-
BaHle cepBepa JIJIsl XPaHEeHMST BCEX JIAHHbBIX TPOTUBOPEYNT HJlee
JIENeHTPAIM3AINH, XOTS B ciIydae ¢ nmpoektoMm La’Zooz aTy
CUTYAIMIO MOKHO pacileHuBaTh HEMHOTO MHAYE, TTIOTOMY 4TO
IOPUINYECKH OH JIOJIKEH JIEHCTBOBATD TaK, KaK ITOKEIAET CO-
o6mectBo. CoobIecTBoO, CKOpee BCero, moTpedyeT MmoTHOMl
[IPO3PAYHOCTH; 3HAYNT, HUKAKUeE JaHHbIe He MOTYT OBITH ITPO-
JIaHbI TPEThel cTOpoHe Ge3 000peHNst COOOIIeCTBA.

Pa6oune mecta B JIAO La’Zooz ciienyer OorpaHUYUTD Y3KIM
Kpyrom mpodeccuii uir, HaoGopOT, BKIIOYUTD MOJHBINH KOM-
riekc. [losHbril KomTTeke podeccrii yrke 3aI0KeH B CEKTOPE
CTapTarnos, HO B ciyydae ¢ /L AO 1101 TOTHBIM KOMIIJIEKCOM JIOJIK-
HBI [10/[PAa3yMeBaThCSI HE TOJBKO TEXHUYECKUE, HO U JIIOObIE
JIPYTHe CHeIUalIbHOCTH, OOBIYHO UMEMIINECS B KOMITAHUSIX,
B TOM YHCJIE CTIEITUATIACTBI TT0 MAPKETUHTY, TEXHITYECKIE CTIeTH -
AJIACTHI U CTIEIUAIACTHI TIO OTHOMIEHUSAM ¢ Kianentamu. Opra-
HI30BaTh HAEM, TPOBEPKY 1 YBOJIbHEHIE PAOOTHUKOB JIEI[eHTPa-
JIM30BAHHBIM CIIOCOOOM MOJKET OKa3aThCst HerrpocTo. luist Bxozia
B JIAO He 10/5KHO ObITh HUKAKUX IIPEISATCTBUMN, a MPOIECC
MPOBEPKU MOXKHO MOCTPOUTH HA yrke uMmeroruxcst B La'Zooz
MexXaHn3Max (TOJ0COBaHUE O BO3HATPAKICHUN /I YJIEHOB
1 ompesie/icHre BecoB Tos10coB). [Iporeaypy yBoabHEHNS MOSK-
HO OBLT0 OBI BO30YIKIATh 10 3aIIPOCY HEOBOJBHOTO WICHA.

YBoJbHEHUE TOJIKHO OBITH, TIO CYTH, PABHOCUJIBHO 3AIIPETY
KOMY-TO Yy9aCTBOBATh B PabOTe, HAKIAJBIBAEMOMY PacIipejie-
JIEHHBIM criocobom. Harpumep, Hego6poopstI0uHbIiA 030~
BateJb mpoOyer nposectu DDoS-ataky Ha ceTh WK MBITAETCS
BBITPY3UTH B Hee IeTCKY10 opHorpaduto. JI1oam 10KHBI UMETh
BO3MOKHOCTb ITPOTOJIOCOBATD 32 YBOJIbHEHNE TAKOTO uJieHa (Te,
KTO 3HAeT ero); Torja npeacrautesn B DAO cMoTyT 3aKpBITH
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B 3akntoueHmne

OOCTYII K CETHU [IJIA a/Ipeca I[aHHOﬁ IIEPCOHDI, p€aJIM30BaB 4€P-
HBIU CITNCOK B oerno4dyke 6JIOKOB, XpaHHHIefICH JIOKAJIbHO Ha BCEX
y3J1ax. To €CTb, €CJIM a/IpeC OKAKETCA B YEPHOM CIIMCKE, OH HE
CMOJKET Yy4aCTBOBAaThb B TPaH3aKIUAX C J00BIMU APyIrumMu ya3-
JlaMM CETH. qeprIfI CITUCOK JI0JIKEH XPaHUTBHCA B HEIOYKe
6JIOKOB, 4yTOOBI BCE Y3Jibl MOIJIN ITPUHATD €T0.

La’Zooz ne caenyer ucrnonb3oBath Ethereum mist cosmanust
YMHBIX KOHTPAKTOB, II0Ka He OyzeT roroBa 60KoBast 1eIouKa.
Jluist peai3aliny aBTOMAaTH3UPOBAHHBIX ILJIaTEKE B OOJIbIIIH-
CTBE CJIY4aeB C YCIIEXOM MOKHO TTPUMEHSITH SI3bIK CIIEHAPHER
Bitcoin, 1axe HecMOTPSI Ha TO, YTO OH He ABJsIETCS ThIOPUHT-
TTOJTHBIM.

WU, nakoner, Bce MHCTPYKIIUH, UMelolue otHoterue K /JJAO
La’Zooz, He HOMKHBI BKIIOYATHCS B OJIUH IOKyMeHT. CBe/leHns
cJIelyeT Pacipeie/IuTh 110 HECKOJIBKUM YaCTsIM, OITUCATh MaK-
CHMaJIbHO TIPOCTHIM SI3bIKOM, MOHATHBIM OOBIBATEJIIO, ¥ JJIsI
VIIPOIIEHHUsI MOVCKA MPEJCTaBUTh B BHUIE BeO-CTPAHMUII, T10-
CKOJIbKY OHU GoJiee JIpysKecTBeHHbI 10 oTHomeHuo Google,
4yeM JIoKyMeHThI B (hopmate PDFE

B 3aks1roueHue

B panHOM 0030pe HECKOJIBKUX Pa3BUBAIOIIUXCS JACIEHTPaA-
JIN30BAaHHBIX MPUTOKEHUN 51 XOTEJN MOJEJUTLCSI C BaMU He-
KOTOPBIMHU MBICJISIMU, KOTOPbIE MOTJIU ObI TIOCTYKUTh TPaM-
IJIMHOM K CO3/IaHMIO Balllero cCOOCTBEHHOIO IIPUJIOKEHUS.
OpueHTHPYUTECH HA [[BA KIOUEBBIX CJIOBA — OTKPBITOCTD
U JIelleHTpaln3alus, — U Bbl He OIIMOeTech.



06 aBTOpe

Cupazx Pasau (Siraj Raval) — pazpaGoTuuik J€lleHTPaIu30BaAHHbIX [IPH-
JIOKEHMUIA, TIPEIITPUHUMATENTh 1 TEXHIUUECKUT TTHCATEJIb 110 BEJIEHHTO Y.
3esna YouTube, oH Bce cBoe BpeMst TIOCBSIIIAeT COOCTBEHHOMY KaHaJy
Sirajology. OcroBas KpayahaHInHTOBYIO TIATGOPMY Uit pa3paboTINKOB
¢ HazBanueM Havi, cozman Heckompko npuroxennii st i0S, Briouas
Meetup, paboTai B chepe XOCTHHTA JIJIsI TPOEKTOB ¢ OTKPBITHIM UCXOHBIM
KoztoM. CHpask He TOJIBKO IIPOTrPAMMHUCT, HO TAKJKe MyTeIleCTBEHHUK, MY-
3BIKAHT, MOCTMOJIEPHICT U aKBAJIAHTHCT.

O6noXka

Ha o6oxke KHUTH <«/lelenTpantn3oBaHuble TPUIOKEHNUT> N300pakeH
pososbiii urobpiox (Hoplostethus mediterraneus), Takke M3BECTHDII Kak
CpeU3eMHOMOPCKUIT 60JIbIIEr0I0B.

I1a riry6GOKOBOIHAS PbIOa PACIIPOCTPAHEHA B ATJIAHTHYECKOM U B 3aIIaIHON
vactu Unpuiickoro okeanos. O6uraer Ha riybunax ot 100 g0 1175 metpos.
P030Bblii IUI06PIOX OCTUTAET B IUHY 42 CAHTUMETPOB, IMEET IIPOOJIIO-
BaryIio (hopMmy Tesa, GoJIbIINE I71a3a U Pa3ABOEHHbBII XBOCT.

Kax usBecTHO, po30BbIil m106piox skuset okoso 11 ser. [Turaercs B oc-
HOBHOM PaKOOOPa3HbIMUL.

Meuorue npeacrasutenu dayHbl, nzodpaskaeMbie Ha 00JOKKAX KHUT 13-
naresnberBa O'Reilly, HaxomsTest Mo yrpo3oil MCYe3HOBEHMSI; BCe OHU
BaKHBI 7T Hatiero Mupa. Yto6br 60JIblle y3HATD O TOM, KaK OMOYb UX
COXPaHEHUIO, TIOCETUTE CTPaHuILy animals.oreilly.com.

Nzo6paskenne aas 06m0kKu B3sito u3 Dover Pictorial Archive. Ipudt
obmoxkn: URW Typewriter u Guardian Sans. IlIpudTt Texcra: Adobe
Minion Pro; mpudrt 3aronoskos: Adobe Myriad Condensed; mpudr mnpo-
rpammuoro kozaa: Ubuntu Mono, cospannbnii Jlantonom Maarom.



