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EERRMLS) I T (BERFIHTBEEREES T REMERNKRE, KRER— MDA RNAHNERKE, 857
MRERENAENRS) Aifl. EAER, HITFETEEIRENSE LERN—ERS, MNENMERHRFANNAARAE
MR ZENRE, EEETRFAEREE. BV . BRAREENEARAT,


https://blockchain.info/
https://blockexplorer.com/
https://insight.bitpay.com
https://blockr.io/

2.1.2 Lk

EZAETE, AliceZ—RNIRNERSE LS HRIAF. E°1.4.2 REVRAVE — LR "—T58, Alice 4tiRYAR & Joe
SEY, BREHRET LET. HloeERXERFE15AlIce IR EHE 70.10t5 M, METAliceFERERLLIFHE
INFIFEE I /NE 2 B E RIBobMIMEE SE—FRIIME, BobMIMHELMAVHE NS RAIIEM T — ML H (R, NEELE

FIMESMEN (7o) WEN, BEERRE, MEDLERBETHEMM. i, Alicem TN, AEBobiEs
SRNEWERY, ZRBEERARRRYNHZIRIBETSMNEIRALRT, ARRANETRMERHNE, HER—T
BEXERSZMERN_LHEE (WNE2-2F7R)

FSS AN
<br>$1.50 USD
<br>0.0150 BTC

XA AR HRURLE:

bitcoin:16dK9UzpHBzqzX2A9JFP3Di4weBwggmoQA?
amount=0.015&

label=Bob%27s%20Cafe&
message=Purchase%20at%20Bob%27s%20Cafe

1RIEBIPOO21MYE N, LLURLMIERZ:

A bitcoin address: "1GdK9UzpHBzqzX2A9JFP3Di4weBwggmoQA"
The payment amount: "0.015"

A label for the recipient address: "Bob's Cafe"

A description for the payment: "Purchase at Bob's Cafe"

5 R2EE BT H-UA " 43R E, SFs AR — T THERFBINURL, EBEF— BRI,
—EXMNEH, N—MRBobMIMFXAFRIZ ZHR, XELLFT BN AEREZ AR, AR (4R
BERER, HRFAETR—MREFZENRER, (RETUABLETRENAREX N —HIEREAlicer]REREINGER.

Bobii®|, “2+1.50%7T, HI15=LLEFH”

Alice FRIRYE BEF NI T ERIFRE. S REFHER—E4BobMIMERY0.0150LbAF MV BN, ARMIZ TR
BN T XEZ o E/VHHHREIR (KASERARERINFFNEER) BobREERREBIXERS, HEMX 5,



EETRNEDHD, RITEEFAMONXERS, NEAiceNHBREFMERS, RENEEHFTMEHR &, BFK
JIE, LAKBobTE/E4:32 5% B HEEABE Ko

MFR2Zz—tEFEMmAZRIET) Bl—Z292z—tiEm (QEBLLET) , tHFmRERUABEER/ N Z. E4RBH,
HITER M X I AREBRERIERHEVLEMET, M8 (18) A HEEtiFm a2
(21,000,000) o

2.2 LE4FHaE 5

BERR, XEEMEWN: RHRFEEERIBILISMEKAGHEMA. MITTEEEBEIRN, BB ZISHrE
PERREMA, FES—EXGREEXLELSTH, FENFEEEERILSHHEREMBIS .

RSMGEENCHERERET. FBEKY, S—EXZEE—THZMEN, BAZRHN—PHETKSHAf. XE
RENF—H, BT XS ML, WEAREARKCAZREHKAF. XERANBHOSH (AGNER) FFE
BE. Bk, HREHRMEE "?Enu)\gﬂ'}, MENETMART — %F% ByF L2, XWERRHBEMKE TRk

FIM—E/NE . WNER-3E IR B —E IR K EIE RATLL A H R

SHicE 23
BA " e ®
AL 0.10 BTC * 0.10 BTC
N2 0.20 BTC T 0.20 BTC
3N 0.10 BTC . A3 0.20 BTC
HiAd 0.15 BTC :
BB\ - 0.55 BTC RS - 0.50 BTC
BA 0.55 BTC
. B 0.50 BTC
2 0.05 BTC ([BSREEE)
E2-3

RHLEESTE—EREBILET (BN BFTERGER, EUMEENMFERLANEFE, HAMRERMARIILIIE,
ELFHARIER, “HERIENEEE—EX5 . BB —EURR SN A U h it PRI IRREF B &



RBRBEMNZZMABERY. IASBEMIFER, BERZ—EX5NiHH. XZMHEHNREE X —
PN A B HEE T — MBS, BENEARITARRZE8 (Encumbrance) . XEFRLARERINT — AEX.
BEETAEUENRZHEEAS, —EXZNRAHATLELME —ERTZNEN, XEBEREM— MRS
RS — MU EB R T —RFTENEE (JNE2-4) .

3R 7957a35fe64f80d234d76d83a2a8f1a0d8149a41d81de548f0a65282999f6f18

BIAEE s

3B (Joe ZRIBESEHIZESR )
Joe 0.1005 BTC

BNKE

:ES?&SWW;&EEMN&EM%Mdﬂadiﬁ&al%aﬁaa:::w%ﬂs D: L@%‘fg'és-@ ------- a _a_f@_%ff-@%-ﬁk

EesestEEs o sn s seEE s s Y mp HiH #1 Alice 0.0845 BTC (Ri#)
TR : 0.0005 BTC

%@ 2bbacBbb3a57a2363407acBc16a67015ed2e88 58cf90299e0744d3des
_________ R Bif

:DGIMSIIJEQSNBEEENI’}&?‘IEeaSHEQIdadcaESaaf;}ldsﬂaigﬁrﬁgﬁdﬂ 0 : 4 #0 Gopesh fgitaht 0.0100 BTC (skikiay)

EESSESGRE s e * wmp Hith #1 Bob RUMBHEGET)  0.0845 BTC (i)
TR 0.0005 BTC

E2-4

AliceZ fTBobMMEEHEE A —E Z BRIV B ENN. TEURTNETH, Alice MitiAikJoeBERIEIR T AL, BER
SE—ELEmRAlIceIZRABIE (FAE) . b IBobMIMEEMNHFHRZHER T ZHHIRZZIERBN, FH IS SMIHERD
HEEAMNREL. XBEMT —%E, REXZHRMANNUFIR 20, AliceWERIRMETRMZ X2 HHNE
%, FHItEREHMESIERIEE X ER, tiEmMEEIZ (M ZIBobRIMbAE |, FEREEAERY, EEEREBobEZA
BEHERIX £, XER T EAliceMBobZ A5k, EEIEBRT MJoeFlAlice BEIBobRIA 5 H%.

2.2.1 ERMRFHN

EEINRSERAEM—MUEI S — MU ERR N, SMRZEEEESLZMAENNE . —RXSE— AN
PN, WNE2-5F:



—RAZZ
&0
"¢ Bob "
EHAN0
"se Alice,
i Alice
o
FHl
" Alice "
(#%®)

El2-5

F—MBINRZBEAREES S MIANT— P REL (WE2-6) RN, XBHFMEEEPRRLEDTHNAHTEH RN —
PREED. GXEFNRZHRHEERENAFERFETFSEMT IR NEERIRE,

£58%S

g|AN0

Al

B0

B2

EIAN

El2-6

&E, Z—ELETKEPERNRSEARE—TMRADRSEZ M, BEMEWE (NE2-7) BPIR5. XERZE
BREWSSAREDERE, flILS T RERTHNIB.

DB

fto

Bl

fdi2

BN

E2-7



2.3 XM

Alice Y BN AR IIENERY S E RV AN fi h LU T Alice FRAB R o Alice REEISTE BATMUANEE, HRHAT
HREUARTEEEEMTR. REEN—RE, BEVAEEIUIREBANEYR . MEEREETKIE, ZEKRD
EHAARIT—H, WEHRZBUMERNTRERLETNG. RSEERTRZHNTFERRZ LXK,

2.3.1 SREVERRBYERIN

Alice N BN BB BT — L BB L (TABobFIRETNEAN. AEZHERENALIPE— T SEHREECEHYEN XK
EBER S NEEIEE, AlttAiceNi S8 tAIEMIoe BEMZMLLFTNR ZHRHEIEA (BRTE1.4.2 FREUR
HE—MEET —T) » BERFHRAEBEIMXRETFREXRZNAEREERHEIAR, XERERONEEXEmBEER
5, XEEEWEFRZNRIMIGEERNER S Ef. AWM, TEFZFPHRIAANBEETE, FIUAZHEEFERRERN
B, RRERFEBCHRERER T,

NMRBROEFHESEE—FREERZHEH, ©ALBTRENRSERENSTAPIZTEERS| T RAISON PRC APIMELES
MMEPRZEX—RFEE. fIF2-1BRTHEHTTP GETaHEX—MIEURLEIL T —RESTuUl APIFNIERK, XPMURLE
RE— M E R BB ZHE, MIRHATEXEEENTANBEARIFRZHNHEAMHITES. HIB—1E
BHHTTPE$ITEF I cCURLIRIEX ML 3R,

ffl2-1 EfkAliceRIELIF I FRE BIRHERRVLE

$ curl https://blockchain.info/unspent?active=1Cdid9KFAaatwczBwBttQcwXYCpvK8h7FK

f12-2 EREIR R EEHE
{
"unspent_outputs": [
{

"tx_hash":"186f9f998a5. . .2836dd734d2804fe65fa35779"
"tx_index":104810202,

"tx_output_n":0,
"script":"76a9147f9bla7fb68d60c536c2fd8acaa53a8f3cc025a888ac",
"value'":10000000,

"value_hex":"00989680",

"confirmations":0

f2-2 89 EIE B~ T TEAlice FYItE 1CdidOKFAaatwezBwBHQewXYCpvK8h7FK EEBE— M AREEEH (TR
#) o XNMINEE—IRBNERS. MMIoeI BB RNAFEERAMBEEXMNRZER, ENNER—TAHE
(satoshi) , BN 0.10Lb4FM, WBITEXMEE, AliceFIE BN ARLA MBI IR Z 8 LM B Fritit,

mEEERJoeHMAlice[EINRZZIER

SORFRIL, AliceBIR B BN ARIH BRI A B BRI LLAT BT —MINE, RIDFEEETIE, AlicelNSRBNAMAFTIES
—ENRREREE, REM - EFHREERED M, HENEIRBAMMNNE, ERMEERT, FJRTFENREZ
B, MXERFHRRREMIZNRZOMBANTED. HSET - BM#ER,


https://blockchain.info/tx/7957a35fe64f80d234d76d83a2a8f1a0d8149a41d81de548f0a65a8a999f6f18

2.3.2 BIERZ Bt

RZNBMESWEBRMN— M EEXERFHIM AN, RERSINI AN —MREGA R, BRI

&, AliceIRZHHEBE—NA, XPHAR X MEHEREZH - M ERZMBobW AT NI £, BMXTLLHES
7R BBobBI R ELHIFATAR] LAMLECX Mk, FrUARBBobBIE B R LURMEX N ER X Elt. EitAlicezAFE
BobBIE & K EBE— it

XM RBESEEE M. ENAliceBIEEZ0. 10t HAVHAZIN, 340.015 LHFH—MEIMIHERIRAZ T, TEK
Alice 0.085LE4FHEIE Ho Alice BB MHNTHAIZIMATLBobMIE— MR Z EH. AR, AliceBIsBRiAIE
MO TR —14EBob, —MABECS. MAILTEUGENRS BEBRXET L.

&E, ATIXERSRIPHIEMELIE, AliceNEBsZH—IERER, XM ERAEMEEERZFH; mMaB@IHAN
MimEEER S, WRAlicet BT R 0.0845LL4FM, MR 0.085tb4FMENE, XEFMBEFT 0.0005LL5FM
(50588) o AAMEER/NE 0.10, FILUXA 0.10 LHIFMAVEARSERTEIERE T . XNEESTEN THER 52
HEIXRNRZE, RAREXRERETR,

XM RBHERES I UAKREMIEE LR ED, NE2-8Fx.

i oK
A I i o e B A T S [

N .L/Ej_li i 2:‘ % b m7Z7 SEE<EE
0627052b612801212703066a912ea57TR2ceddadcaasasmhdaasT 2860345022

1GdKSUzpHBz gz X2A9JFP 3DidweBwaggmoQA
0.015 BTC

1CdidIKF AaatwezBwBittQowXY CpvKBhTFK
0.0845 BTC

1Cdid3KF AaatwezBwBttQewXY CpvK8hTFK

' 0.0995 BTC

i L FRST

#HiEE 258 (=) &S 0.1 BTC

EE i 2013-12-27 23:03:05 L] 0.0995 BTC

EAER 277316 ( 2013-12-27 23:11:54 + 9 344 ) R 0.0005 BTC

ik 74643 #il i A REE 0.015 BTC
E2-8

mEEHAlceZ{TBobMMFAIZZ ZHIE B

2.3.3 X HHRESMEh
XN EAlice R BN AL BN ZA/NA258FT, BT SMARMBEEEMNLIEE, IE, XTMREXNEBRTIETLL

RHNEPLURADBRWE (KREE) B—80. ET—HE, RIRET—IRBNARAFKIRE—ERD, LUREKIR
RIEGIZT WEN. &E, RISEETXRKINELIRER, SUAMEE ZERBRNMIE N EERN.

2.3.3.1 X5 BEE


http://bit.ly/1u0FIGs

EAXTRZEERIEFRTHFREER, FIUZX IR ZERINAHMBEEEE LA mRNERNTEME T thishMEEH
SENS TR A REEL RS T E P RERBIP2PIS, LHFHMEAHNBENERRZZNXKRERAFFES5E,

2.3.3.2 WA {EI%

AliceN s BNV AR UAXINR ZAREER— P BRI BN ER R, FEEHZRELMN. Wik, d28dF
MBS, MR EFCEREEBobILLFMEE, B RO ERMHTRRENMEZIKN, RAXMELZAIEN. £
Mg TR (HERFR) BE—MZaRRENERRENRUZIBERAGKEIESHNETET R, Alt, XX
FRERMMP2PIILE FEIEAFR, JIMAFEEEIEARZ T <o

2.3.3.3 Bobl#

WNRBobMILLAF T $ BN AR BERERZAlIce N BN ARIE, BobMHENANTFREE—MKIIXNRZH TR, AT,
BifEAlice IR ZRMETHET RAT KA, —HAI LR/ HRZEIXBob# BN AXE., BobBIEkE=IIENIAAliceBIZ
SR—MINZN, BANEEEEABobMNFATARRAYH, BobAItkEN RIS IR Z AT T ARIIAX DA
SEERNEYN, FERTEAEBXSESW T —TEKREESHE, XEFBobFLAUUA—MRNIREREXMZZ R
RIINEI SR BRI

— N R ZHE LRERENOAEZFI0D HEHRBINNE—NIXIR, HFCODHLURENRBIANETBE
ME. BAXLEWIATLUIHRZZ ERBINEER, BNFER-AMUHEZFR NI mRE MRV ESHIRAK
BE T o —MNERAUEHINREZ LR T/ XEMPINEFLER— M TERERI MR EEH
HERARBINMRER, MEERNEBREMHER.

2.4 LLiFHIEE

XM RZIMETELLIFHNE L EEF K. ERER—MAEZEN I REIEEME—MIRFZ G, PR SHAXN
HEKE (KRiE) B—8D. XTEVENFAERAERESE,

LR AR EERRBITTENEM L. XZWET—ERHEKRPNFERANITEERKIIA, BREFIEITEME
WIFENERIERR, 21 ESmRgTESM MER:

D> U EMEEIRI RIS ™, M—PhRRIBITENRFNATNREM. SMKRIENLLIFTHREREER, MY
B SR

> EEIRER. EVHRAAETESRZNKRETHT EBNITEER, XEXZA R KRHEZ, EENITEE
HA, BREESHEL.

B N — N FRERBZ LA — N ERNS AR, —EBEARNERZE, XPERERE B iR EE
ELERNERTERNI0D R BR—IELTT/LTIINERBIRY. MRAM— P EZSTHIEIR, REJLUER
R E, A, WRXDMEMIABNANSREBLRFHRAERBLATHIE, MEIEEIFBKOMNERER, X MEIRGF
SRR E A LB AT HA)N (BEZHENITH) KA, BAGEIFEANKIICHEBASZM, MmRmHe
A BETRAEMEREN, HRITHEMAE: I, SRERREMIEIERES, HECHNEMEEDLIERE,

£ 13 LWEHMBIRA. BAMMININSE—TH, FIHRE T —MUingWE LBF BN TRENFE, JingTEtbism M
RIRT — M IAE. AS100%, JingflH M LT M T—E2RA - — P RKIRNR S FHRIERNEKETE. #
IR, LRMMATEEIER, BIM-NEFEEESW A REHEITENE. XM TEEIEAEEENASHA25611
BREIATE KR — PN ARFH TR TR, BRER— I REELENE F—MEX MY T2RS
XRRBHSRIKRE AR XREER,



Jing M2010FFF 35120, HETMER— M IER RN K EBRRAMXKIR IR, BEEZHNT TMALSHMNES, I
MAIERNEEERIRIE K, A, JingfIEME THERE T WRIRES, bl KmBmsizt e AlNamh=E %G
WIBBTTERA (BIERGPU) » EEXAPNIE, MACKLTH/IRERM, REFERERT VBN TRBEAEGHAE
BNE— MRS EHTITENEREMER (ASIC) B AREF. JingERIMANT —MRMEER M. %2
U ITHZHEAFERMAE M. JingTIEIEI TR MBI USBEHERIASICHSS SR 24/ B R BT HIZH . fthSzis L2 Fris
Bk (JBER, HAILUBIEFRE—LWAN. FATHALT RENEE, MITENERET — MM RSIE
P, &#FAbitcoind,

2.5 KIRPEIET X HICR

ML= ERN—ERXZ HERAEN R HAKE—XREN - DA SRBIAER. FHE109%, T ISEELE—
PECRLUR A ERFIB R ZEM— MR, HXZ Nt MNA P BN AR TG, S mNE ENTRE
IR ZE, RERBENREIE BT REFN—MeRRRERIENZZ MR, i THE—MIKIRE, SBXERS
MEANZZHRZHRBEIXNHERF, AEEIZHFER—NIEEREN R (W TEEIER) LUERAXMERE
A, B EENATHRES.1 B/ — I HRIFEINER,

XEZZWMEIHEIREY, URZEBABOMEUAREECN—ERNHITHF. 7 T -EMRE LREI—MREKREY, &5
IREITEX MR ERIBARREL IS T, 3 LR T— M REKRIER T, UK —EXSMX NIRRT
ESURTE—RFEIWE T —NIXIR, HFRACHTEIFEIE. MW IEMNKRPES—MIHRNRS, Bt
BRRIEEHS T (HETEXR25LEAT) (EARMSZAEItE St mitit, MRMIET EEMEORERORE, WS
REXERE, RAXMIRRFIINET SEORHEFR, MWARMPIXERMIZEEEMAIEEN. S50 H8IngIRET
eI, ISR MECRI RIS OF RS, ARIRIES B L —R BB TIEERFISBIIREN 245 JingfNH
S5 N B Lo

Alice IR ZRNEZEEREREIERZ M. EABERBIIRZZEE, ERIngIIH R EI T EMBIFHEKRFR, KA
Alice B E—RBEXNMRZBRELRADHE, JingWASICH MAI 7 KR IERHIGZ XK HHNE277 3165 XIR, &
B419TMHERFo JingBIASICH MR MKRABEINE LG, HETVIMSRIEE, FRIFEERKRNERF.

R UEEE R Alce 5 IERAIXMEIRIES

JLa%fE, #2277 317SHXREEES— M2 TR, AAXTHXKREETEEAiceXXZME277,316 S XRM, 7
XANXRBIERM ST BZMITE, RLLHMNE T XERZMAEE, B8 AlceR 5K XN 5B RIE —K I
B, BFXNMXREFE—TIXR, WXNRBRIRASIEMT —RER" HXR—DDEERE, XPMRBEFIEH
PSRRI, FILEEMESPEIELET.


https://blockchain.info/block-height/277316

2773185
Xz H

XERE -

2773178
Xz H

||

2773162
Alice 93258

B

s 2773158
Eame R

2773145
Xz H

El2-9

£E2-99, HNATLUEEIEEAiceIRZHIE277 3165 XK, EEZ THI77,361 N KIR (BIE0SKIR) , GEF—HF
—MEE-D (KRHE) , —HEFIOSXR, AIRIHXR, BENEEK, XMKRENSEHLRZIERK, SMEKRMED
HERITEEREHRZIEMN, S23AlceMIRZREIREEA MM KRESEEEFE—FSIEM, FAMIIEMTEZEITE
ERXMHREKBEF Eo ZIROIRR, —PERKS/ORU L IEBR HNMBGAAN SR ETHEN T, EARMBMNER/ D
KRFEEENITE., EEERNSFARBRIET MEERILATRE,

2.6 HEXERS

BESRAlice X ER 5 BAEM AKX RN —ZOWINE T KRR, ERMAANTEN DB S mIKEN 20 HXI A S
MEFIHNA . ST E P IHEBEEIRI IO X ER B R ERELEEN, 2R3 |IZP IR LUBERFIFER, ME
—REHSMEXREBERPI—ZIFE, BXZEXRZENXRAIMEZRLN, EFBobMRZHil, BEREFimESHIA
— M RBEXSFEPAEEEEE /LXK SRBIA— N2 AN EE S, XMHARUMESZARIE (B0096.7 G558
iE (SPV) 112" o

BobIEA LIS ZINHERZHERERIENRAN, CIERNFAAENNEMARNRZ S, ZEFMEI TR ZH0EZ,

ZEAMEF, BobE] LAAAlice X IMIMERILLIF M Ik A B A SN B U MAER A, AZHIERT, BobAKLLFHEF
HERZ NN RER—IANZN, BIFEBE—BROLFTRARER— 1 R5. IFESREDZNEHEIMNE
SR B — 1 Sihtit, E2-6RZEERA.

LBob EZE MAlice TNE M AB EMISHILLAF BT, MRl BT MR Z iR, MX MEFRSWMNBENEKIRENKE,
fEFFE ARIBEHEE. FAMREBobATE IS REIMILILITMGopesh3 (F—MNIMTIRYIZIT A, BARKRRZHEZIE
2-10Ff7o



A ot
z##1  Joe R Alilce
z##2  Alice —— B:ib
%%%3  Bob T, Gopesh

&2-10



FIE LI HEF IR

3.1 bl SELH

fRAJLAMbitcoin.org R AR /ER A, BIEESMIZ0, B“hARERE i (satoshi client) » ESRIT LUASHRARIFAE S
m, SE%E. NBEIMRSKE (KR TEENNZSHIASIE, IayREmRERHN— 1 TBRNET .

TEBitcoinWUARYEF R B TE, THEZZFHRLENZO. RIBRERATE, (FRETHARNTHRITRETLR, XF

Windows, BE2—MZIP)IRXH.exet& AT . T FMac 0S, ©2—N.dmgERAVHEME, LinuxhRZAEHE
BFUbuntuRAHPPAR, T2 tar.gzi8NHIESEE. E3-1FrRBitcoin.org TUE _EFIH T —LEHEF I LS E F i,

i PR
RERRREITFE6 57 P R P AT X HE-

Hxm &&Er OQFA

O © = @

Bitcoin breadwallet Mycelium Green Airbitz Hive
Wallet Address

E3-1 EFR SR P i
3.1.1 F—RiBfTLbFH Iz

WMRIRTFHT —LEE, thilexe. .dmg. HPPA, REIUMREECTANBESF—F, ERNRERFLRES, 3
FWwindows, i&iT.exeXff, RBIRT—FF12(E, W FMac 0S, BE&h.dmgXE, FAEEBitcoin-QT EFRHEREIIRAILN B
EFEERMAUT. 3WFUbuntu, EXHEREESRTNEPPANY, 2ITHEFEEESRKRET, —BEXmTRE,
RN BRRFFIRPEE — MR A Bitcoin-QT, WX M EFHEI BRI T .

FREBITHRHZRON, ESFETHRBIRRE, XMNIEAEFERX WTE) . ILEERRET, EFIETE
Z", FEROEHFBEREERLSH",

T


https://bitcoin.org/en/choose-your-wallet

EERHRZORERZIKE (KRiE) HN—H5TBEN, EEIERT B2009F b MESH L BRI A EE LT N
ENE—ER5F. XTMHIEER/LTGB (£2013FKRALIZ16GB) , HEFE/LRHIEITAIEEFR R TE (M
BROIUR FHEISRIEKIR) o EBNDCOREHIEE THTHA, FRHFETELEEARZRNEEFKA R £ T
HHEENTETR, ERPEKPRIFZRERYERS T, KREIEREERD BHRIFEEBNHEETE. &
BB ERTEMAIIERE D .

3.1.2 \NFRS4mFEL O b ol

SFFAE, AJLUARTHESRERAENZIPE, BAILIMGIthub ERENERISCE, TEGitHub LALLM T
H, EMBEEETHZIP, SEEMAgitis$1T (gitcommand line) EEC RS LOIBRIBAAMIEN, £ TFTEMFFH,
FAPEEL unix IR e $1T, ELinuxEiEMac OS EFf&RAE:

$ git clone https://github.com/bitcoin/bitcoin.git

Cloning into 'bitcoin'...

remote: Counting objects: 31864, done.

remote: Compressing objects: 100% (12007/12007), done.

remote: Total 31864 (delta 24480), reused 26530 (delta 19621)
Receiving objects: 100% (31864/31864), 18.47 MiB | 119 KiB/s, done.
Resolving deltas: 100% (24480/24480), done.

$

K5 RSN ER AT BESARAEFATE. BMEMIER LMHNASRXENGIFERFT—1, HERAN
RS, XEHEIETH,

fEgit clonet®EEilfE, TEIRAHBIbitcoin B RMEBT — 10 TRBARBEN, BEEMSR AT bitcointJREXNE
T

$ cd bitcoin

IABRT, stEIESSEHRIABRES, XAfEEbitcoinflI— MR IRETE beta kA, ERIFPXLEARB AT, SHLH
7% (realease tag) LUERE—4FEMZ (a specific version) . @I — P RBRIREITE, HAMENSKBEE
FFERBREL ., FEERIFERIMERBIREAITHRZAS (version numBTCer) . B, EHRFITANIRE, oL@l

gittagen<:

$ git tag
v0.1.5
v0.1.6testl
v0.2.0
v0.2.10
v0.2.11
v0.2.12

[... many more tags ...]
Vv0.8.4rc2

v0.8.5
v0.8.6


https://github.com/bitcoin/bitcoin

v0.8.6rcl
v0.9.0rcl

HIH YRS EbitcoinBIFI B R 1ThRAS. RERAE, HARCcEBRNEFNAITHRES, AILARMR. ZEEHRNRERASTTUE
BEFRIFR EET. MEENYIRD, BESHNAITHRE, BEiEv0.9.0rcl, AT iEARMABEXMREA—, FKilH
ZEHgit checkout ap%>:

$ git checkout v0.9.0rcl
Note: checking out 'v0.9.0rcl'.

HEAD is now at 15ec451... Merge pull request #3605
$

FERBEEEXY, AIUESMIXMGEDEE. EHSiERiTiAmore README.mdA] L #Ebitcoin B R FHIREADME.mdHh&
EEXH, ASHBEOUMUEN. B8, RITEWRGSTHLSMER R, Elinux E#R{Ebitcoind, FEEMFEE L, &

F%Hi Amore doc/build-unix.md, B LAEIELRIFEDbitcoindan$1TE P imdIiH, Mac OSXHFWindowsF & tBART LAEdocH
FTHE, 93I=2build-osx.mds{Zbuild-msw.mds

FAFD bl XA FE—E 2 PbuildBIL EFR M. XEREMEEZAMIAL LB TRENEX M, NMRRDXEXKER
, MEIERZEIERHSERK. MRANRD—POEFHMEAEXMER, REIULELREE, ARERE T
HEREE, RRXECEFHELRS, RMAILABWREE, @dauthgen shiflds, E—AHMZHIZ

MVO.ORRZAFFEE, EbiEmiZORIEEIZIZcHautogen/configure/make A%, |BRRAZRE— &8 MMakefile, FHE
MTENGFENE—SRE. FERMFEERFMARNIREN. v0.9kRZA5| N autogen/configure/make HJEE{A
AOREA T ARFFAERZNNRIE, 2 TENGFHERNRS

$ ./autogen.sh

configure.ac:12: installing “src/build-aux/config.guess’
configure.ac:12: installing “src/build-aux/config.sub'’
configure.ac:37: installing “src/build-aux/install-sh'
configure.ac:37: installing “src/build-aux/missing'
src/Makefile.am: installing “src/build-aux/depcomp'’

$

autogen.shilZBIE T —RYNBEDEERZ, SWIRNASULINERNISE, BRRELENENERRIZRL, X
EEsEENZconfigureiild, ERIRMIFZAEETRERIMEITIZ, N /configure --help FIUEEZ A EHIE
I

$ ./configure --help

“configure' configures Bitcoin Core 0.9.0 to adapt to many kinds of systems.
Usage: ./configure [OPTION]... [VAR=VALUE]...

To assign environment variables (e.g., CC, CFLAGS...), specify them as VAR=VALUE.
See below for descriptions of some of the useful variables.

Defaults for the options are specified in brackets.

Configuration:

-h, --help display this help and exit
--help=short display options specific to this package



--help=recursive display the short help of all the included packages
-V, --version display version information and exit

[... many more options and variables are displayed below ...]
Optional Features:
--disable-option-checking ignore unrecognized --enable/--with options
--disable-FEATURE do not include FEATURE (same as --enable-FEATURE=NO)
--enable-FEATURE[=ARG] include FEATURE [ARG=yes]
[... more options ...]
Use these variables to override the choices made by “configure' or to help it to find libraries and programs with nonstandard na

Report bugs to <info@bitcoin.org>.

Rl — ]

B fFf--enable-FEATUREAR--disable-FEATUREEIN, configurefiizs AR (TR AN EREARLEINEE, FEATUREEEW
B INEER IR, ELEMEBREPILIRE. EX—8, KITERARIANIIEERGEDicoindEFit, XEFRRERLE
W, BRRZOE—RE, FEBLLENTIEER LUWEAR PRI —E52, T—RX, &fTconfigurefiiZ<Thal LA B & IFR
BRENE, RAREABITNARSRIR—ESIRIEEMZ,

$ ./configure

checking build system type... x86_64-unknown-linux-gnu
checking host system type... Xx86_64-unknown-linux-gnu
checking for a BSD-compatible install... /usr/bin/install -c
checking whether build environment is sane... yes

checking for a thread-safe mkdir -p... /bin/mkdir -p
checking for gawk... no

checking for mawk... mawk

checking whether make sets $(MAKE)... yes

[... many more system features are tested ...]

configure: creating ./config.status

config.status: creating Makefile

config.status: creating src/Makefile

config.status: creating src/test/Makefile
config.status: creating src/qt/Makefile
config.status: creating src/qt/test/Makefile
config.status: creating share/setup.nsi
config.status: creating share/qt/Info.plist
config.status: creating ga/pull-tester/run-bitcoind-for-test.sh
config.status: creating ga/pull-tester/build-tests.sh
config.status: creating src/bitcoin-config.h
config.status: executing depfiles commands

$

WR—IGF], configureds SRR UG AT ERIRIIRIIZAL R, XEADRIIZARFRA T4 Ebitcoind, INRBRKRIED
EHIR, configuri RELUFRERA L, MRBIMTHIR, JEEENRVEXZTEFRENE ENOEWEX,

HIMREERERINLERM. AFiE{Tconfigure, EBWIRETEKRT. T—F, FRFEZRAE, XMIIEATES

INNBISER. TERIFANIED, REZEIHHE/LOHE—TRLER, MRHM TR, MEBHEIR. NMRPET,
RIZE A IR ERBHEIME. i Amakeds LB LAFFIAGRIZT

$ make
Making all in src
make[1]: Entering directory "/home/ubuntu/bitcoin/src'
make all-recursive
make[2]: Entering directory "/home/ubuntu/bitcoin/src'
Making all in .
make[3]: Entering directory " /home/ubuntu/bitcoin/src'
CXX addrman.o
CXX alert.o
CXX rpcserver.o
CXX bloom.o



CXX chainparams.o
[... many more compilation messages follow ...]

CXX test_bitcoin-wallet_tests.o

CXX test_bitcoin-rpc_wallet_tests.o

CXXLD test_bitcoin
make[4]: Leaving directory "/home/ubuntu/bitcoin/src/test'
make[3]: Leaving directory °/home/ubuntu/bitcoin/src/test'
make[2]: Leaving directory "/home/ubuntu/bitcoin/src'
make[1]: Leaving directory °/home/ubuntu/bitcoin/src'
make[1]: Entering directory °/home/ubuntu/bitcoin'
make[1]: Nothing to be done for “all-am'.
make[1]: Leaving directory °/home/ubuntu/bitcoin’
$

WMR—YIAF], bitcoindIEBERIFTM. RE—FIBBETmakeds <, LI bitcoind AJRITXHEIIRHN RS T:

$ sudo make install
Making install in src
Making install in .
/bin/mkdir -p '/usr/local/bin'
/usr/bin/install -c bitcoind bitcoin-cli '/usr/local/bin'
Making install in test
make install-am
/bin/mkdir -p '/usr/local/bin'
/usr/bin/install -c test_bitcoin '/usr/local/bin'
$

fRA]LUBS @R ARG FE2 N HITXHRIERE, KiikbitcoinBBLER.

$ which bitcoind
/usr/local/bin/bitcoind

$ which bitcoin-cli
/usr/local/bin/bitcoin-cli

bitcoind ZRIABILEEAIE Z/usr/local/bine HIRE—/XiEiTbitcoindit, EEIREEIFE— ML 2 ZIB45ISON-RPCIZOAIE—

MREX M, BIELRHRE AbitcoindFLRI LUz Tbitcoind T :

$ bitcoind

Error: To use the "-server" option, you must set a rpcpassword in the configuration file:

/home/ubuntu/.bitcoin/bitcoin.conf

It is recommended you use the following random password:

rpcuser=bitcoinrpc

rpcpassword=2XA4DuKNCbtZXsBQRRNDEWEY2nM6M4HITX5dFj0AVVbK

(you do not need to remember this password)

The username and password MUST NOT be the same.

If the file does not exist, create it with owner-readable-only file permissions.
It is also recommended to set alertnotify so you are notified of problems;

for example: alertnotify=echo %s | mail -s "Bitcoin Alert" admin@foo.com

EIRERNRERPREILEXHHLESH, REFHNEZEERMAbitcoindEFRRED, TE/ERLIMEXENED,

7E.bitcoin B R FRIE—1 % A bitcoin/bitcoin.conf I, JAEHNEFR ZIHE:

rpcuser=bitcoinrpc
rpcpassword=2XA4DuUKNCbtZXsBQRRNDEWEY2nM6M4HITX5dFj0AVVbK

YIRERREREXHRAR, (REIRERERE—LHMED, flilxindex (W35 HIEFZRS|RixindexiEli) .

N bitcoind --help , PJIAEFFIAE R BREIGIR,

$EPUEE]



MEAJLUETTHIEMZOR iR, HRE—RSTHRE, SR THAENKR, ERWELLEHXRE, X2—NMF/11
GBHIX f#, FIREREALI2KRMETEI2 S FE5T, ReILUEE SourceForge ERIBItTorrent® P i & KR EERIER 345 U1K 48
FECRHER A LT 1],

I -daemon A LLLUE B 1EIETT bitcoind,

$ bitcoind -daemon

Bitcoin version v0.9.0rcl-beta (2014-01-31 09:30:15 +0160)
Using OpenSSL version OpenSSL 1.0.1c 10 May 2012

Default data directory /home/bitcoin/.bitcoin

Using data directory /bitcoin/

Using at most 4 connections (1024 file descriptors available)
init message: Verifying wallet...

dbenv.open LogDir=/bitcoin/database ErrorFile=/bitcoin/db.log
Bound to [::]:8333

Bound to 0.0.0.0:8333

init message: Loading block index...

Opening LevelDB in /bitcoin/blocks/index

Opened LevelDB successfully

Opening LevelDB in /bitcoin/chainstate

Opened LevelDB successfully

[... more startup messages ...]

3.2 @ STEALLEHZONISON-RPC APHEO

Lm0 E FimSEI T ISON-RPCIEL, X MEOWAILUBE sp <178 B2 Fbitcoin-clithial, 8178 LUEARAPIFITSR
12, BN BRIHATRESER, Fiaa1, ERhelpis*EERANLLIFHRPCEHLTIXR:

$ bitcoin-cli help

addmultisigaddress nrequired ["key",...] ( "account" )
addnode "node" "add|remove|onetry"
backupwallet "destination"

createmultisig nrequired ["key",...]
createrawtransaction [{"txid":"id","vout":n},...] {"address":amount,...}
decoderawtransaction "hexstring"
decodescript "hex"

dumpprivkey "bitcoinaddress"

dumpwallet "filename"

getaccount "bitcoinaddress"
getaccountaddress "account"
getaddednodeinfo dns ( "node" )
getaddressesbyaccount "account"

getbalance ( "account" minconf )
getbestblockhash

getblock "hash" ( verbose )
getblockchaininfo

getblockcount

getblockhash index

getblocktemplate ( "jsonrequestobject" )
getconnectioncount

getdifficulty

getgenerate

gethashespersec

getinfo

getmininginfo

getnettotals

getnetworkhashps ( blocks height )
getnetworkinfo

getnewaddress ( "account" )

getpeerinfo

getrawchangeaddress

getrawmempool ( verbose )
getrawtransaction "txid" ( verbose )
getreceivedbyaccount "account" ( minconf )
getreceivedbyaddress "bitcoinaddress" ( minconf )
gettransaction "txid"


http://sourceforge.net/projects/bitcoin/files/Bitcoin/blockchain/

gettxout "txid" n ( includemempool )

gettxoutsetinfo

getunconfirmedbalance

getwalletinfo

getwork ( "data" )

help ( "command" )

importprivkey "bitcoinprivkey" ( "label" rescan )

importwallet "filename"

keypoolrefill ( newsize )

listaccounts ( minconf )

listaddressgroupings

listlockunspent

listreceivedbyaccount ( minconf includeempty )
listreceivedbyaddress ( minconf includeempty )

listsinceblock ( "blockhash" target-confirmations )
listtransactions ( "account" count from )

listunspent ( minconf maxconf ["address",...] )

lockunspent unlock [{"txid":"txid","vout":n},...]

move "fromaccount" "toaccount" amount ( minconf "comment" )

ping

sendfrom "fromaccount" "tobitcoinaddress" amount ( minconf "comment" "commentto"
)

sendmany "fromaccount" {"address":amount,...} ( minconf "comment" )
sendrawtransaction "hexstring" ( allowhighfees )

sendtoaddress "bitcoinaddress" amount ( "comment" "comment-to" )
setaccount "bitcoinaddress" "account"

setgenerate generate ( genproclimit )

settxfee amount

signmessage "bitcoinaddress" "message"

signrawtransaction "hexstring" ( [{"txid":"id","vout":n,"scriptPub-
Key":"hex", "redeemScript":"hex"},...] ["privatekeyl",...] sighashtype )
stop

submitblock "hexdata" ( "jsonparametersobject" )

validateaddress "bitcoinaddress"

verifychain ( checklevel numBTClocks )

verifymessage "bitcoinaddress" "signature" "message"

walletlock

walletpassphrase "passphrase" timeout

walletpassphrasechange "oldpassphrase" "newpassphrase"

3.2.1 FREFHROEPHRRSHESR

<. getinfo

EEARFT getinfo RPCEFLERA TR MMET R, HE. KREHIEFRSHEMES. £ bitcoin-cli BITE:!

$ bitcoin-cli getinfo

{

"version" : 90000,
"protocolversion" : 70002,
"walletversion" : 60000,
"balance" : 0.00000000,
"blocks" : 286216,

"timeoffset" : -72,
"connections" : 4,
"proxy" : "M,

"difficulty" : 2621404453.06461525,
"testnet" : false,

"keypoololdest" : 1374553827,
"keypoolsize" : 101,

"paytxfee" : 0.00000000,

"errors" : ""

}

HIELUISONEER, ISONR—HA]LIRBZWARIZES THIE", BRFEXALMEEERESEN. AXEHES, &K
MNEILFMRGEFIHHMRASRS (90000) , HhiX4FS (70002) , #EHES (60000) . HKIEFHEFRHHFIRE
B0, HMNBINHAHNKREE, XAUSFHRMNEEZLOKRWEEFRIHEM (286216) o HAEFEEIXTF LA H ML
KT HFFHOEMIE RITREEMETPEAMIREAXLEIRE,



bitcoind & F in B E L 7] fEiB I — KAV [B] A E LS M B P im FER L B HeiKEs E, RalLUER
getinfofp L EEFBHXRMMFURER L HE,

3.2.2 EIgERINE

3

encryptwallet « walletpassphrase

TEARABTE AR B fthan < 251, (R HEABEMERE. XTAMFG, BER encryptwallet 5%, ZhIAfoo" 1RFA
B, ERECRFNMZIZEEMARASRNTIEER foo"

$ bitcoin-cli encryptwallet foo

wallet encrypted; Bitcoin server stopping, restart to run with encrypted wallet.
The keypool has been flushed, you need to make a new backup.

$

fRAJLABRIER getinfo B UIIIFHRBREELMNE, XRIMERIME NIUM unlocked until BIFIFRE. XB—Mit#ke3,
SFIFMRERFRELTRIRSHBRBERBENFPEESA. ROITHSRIREN0, EREREERIERN:

$ bitcoin-cli getinfo

{
"version" : 90000,

#[... other information...]
"unlocked until" : 0,
"errors"

(]

*Eﬁg%ﬁ[‘fi@, gﬁﬁﬁ walletpassphrase Bp /7\0 walletpassphrase ﬁaﬁ %gﬁ/l\ﬁ*

WEHF (FEEs)

7, MZARBESERAREMHERN

$ bitcoin-cli walletpassphrase foo 360
$

RTINS A GBI BIRIETT getinfo BEEBIHR:

$ bitcoin-cli getinfo

{
"version" : 90000,

#[... other information ...]
"unlocked_until" : 1392580909,
"errors" : ""

3.23 &%, 4NFSHKRIRE

%

backupwallet < importwallet « dumpwallet

T—%, RITREIEHENEOXH, AEMENXXEERMEEE, £ backupwallet BILER, REXHEIENGHD
LB, XEHNEREEN X HFwalletbackup:



$ bitcoin-cli backupwallet wallet.backup
$

WA, RATEMMBEH XXM, FHOVEA inportwallet B8, MRIMMNBBLAFHERS, MEFELFREHED (BT
— 59 walletpassphrase ) USNEDH:

$ bitcoin-cli importwallet wallet.backup
$

dumpwallet Bp< ARG HBALAEN ASERIIRATSCA X 1+

$ bitcoin-cli dumpwallet wallet.txt

$ more wallet.txt

# Wallet dump created by Bitcoin v0.9.0rcl-beta (2014-01-31 09:30:15 +0100)
# * Created on 2014-02- 8dT20:34:55Z

# * Best block at time of backup was 286234

(0000000000000000f 74fObcId3c186267bca5c7b91c49a0386538ac24c0d3a4d4),

# mined on 2014-02- 8dT20:24:01Z

KzTg2wn6Z8s7ai5NA9MVX4AvstHRsqP26QKICzLg4JvFrpémMaGB9 2013-07- 4dT04:30:27Z
change=1 # addr=16pJ6XkwSQv5ma5FSXMRPaXEYrENCEg47F
Kz3dVz7R6mUpXzdZy4gJEVZXxXIwA15f198eVui4CUivXotzLBDKY 2013-07- 4dT04:30:27Z
change=1 # addr=170Jds8kaN8LP8KuAkWTco6ZM7BGXFC3gk

[... many more keys ...]

$

3.2.4 a1t RIRNAE Z

me: getnewaddress . getreceivedbyaddress . listtransactions . getaddressesbyaccount . getbalance

RS ER P UR4IR T — Db, B9 A/NaI LUE getinfo 3% keypoolsize BEUFREN, XLt 2 EhERRY, B
LX%&%T’E’AFT%H&ZP@EESZ%?%%MO @ﬁﬁ getnewaddress ﬁ%ﬂuﬁﬁﬁqﬂﬁ’\]—ﬁ\i’@m

$ bitcoin-cli getnewaddress
1hvzSofGwT8cjh8JU7nBSCSTEVQX5u9CL

MERNATUACEARX MM —MMBRE (RIRIFFEEMRZZH. ELRERH tbitcoind BB LR H) MR
bitcoind$ B & IX—/NELLF. EAAIF, FITRME T EAYALFAE50mBTC (0.050L455) -

AR LU Rlbitcoind B A ik b A B2 W BB EL S T 8080, ASIEE XN ER NN EI R R EMMIALL. EXRFIH,
HIUEERBEOMAIN. EMB—TMRERESTHYZE, RITEEXMEREEEIRN. (]
FB getreceivedbyaddress 8%, X PR BHIAEAO0:

$ bitcoin-cli getreceivedbyaddress 1hvzSofGwT8cjb8JU7nBSCSTEVQX5u9CL O
0.05000000

MRBNBEX NS FEN0, HITEREEEEL nincont NMAINZEABEBEEEL, nincont BEBRERZS HIMERT
PFMKENRDHHINE.  minconf RETEbitcoindFCEXHEE, HFRELXLIFMIR B IRV ZAITMN, ERRER
Hik, EmMEIIREEIRTZ0:

$ bitcoin-cli getreceivedbyaddress 1hvzSofGwT8cjb8JU7nBsCSTEVQX5u9CL



0.00000000

BANREBEWEINR S LUBE A listtransactions A8 BRHR:

$ bitcoin-cli listtransactions

[

{
"account" : "",
"address": "1hvzSofGwT8cjb8JU7nBsCSTEVQX5u9CL",
"category" : '"receive",
"amount" : 0.05000000,
"confirmations" : 0,
"txid" : "9ca8f969bd3ef5ec2a8685660fdbf7a8bd365524c2elfc66c309ac
bae2c14ae3",
"time" : 1392660908,
"timereceived" : 1392660908
3

FNTBILUER getaddressesbyaccount 857 HEE N BRIFRA L :

$ bitcoin-cli getaddressesbyaccount ""

[
"1LQoTPYy1TyERbNV4zZbhEmgyfAipCéeqL",
"17vrg8uwMQUibkvS2ECRX4zpcVJ78iFazs",
"1FVRHWhHBBZAB8CGRRsGiAeqEZzUmj JKJQWR",
"1INVJIK3JsL41BF1KyxrUyJwsXHjunjfp2jz",
"14MZqqzCxjc99M51ipsQSRfieT7qPZcM7DT",
"1BhrGvtKFjTAhGAPGbrEwP3xvFjkJBuUFCa",
""15nem8CX91XtQE8BIHAVI7jE8X44H3DQMT"
"1Q3g6taTsUiv3mMemEuQQJ9sGLEGaSjo81",
"1HoS1Tg8sb160E6SrmazQEwCGEvV8obvons",
"13fE8BGhBvNoy68yZKuwJ2hheYKovSDjgM",
"1hvzSofGwT8cjb8IU7nBsCSTEVQX5u9CL",
"1KHUmMVfCJteJ21LmRXHSpPoe23rXKifAb2",
"1LgJZz1D9yHxG4cLkdujngG5jNNGmPeAMD"

EEE'E, getbalance ﬁ@j%ﬁﬁﬁﬁﬁé%ﬂ:@ﬂ\ minconf /I\Eﬁl}\E"JEZ%HD*DEE"]%gﬁ

$ bitcoin-cli getbalance
0.05000000

MR ZERBKIAIN, getbalancesREIFIREVF N0, ECETminconf RTE TR ZERTFH AR DI

3.2.5 RRMERIGRS

ANAN . g g =
AE< . gettransaction . getrawtransaction . decoderawtransaction

HATVREER gettransaction BRPIRRATETIHBIIAKIZ Fo FAIEEA gettransaction

BHEELIEENxXJdEE

$ bitcoin-cli gettransaction

A
G

A
~

b1

ARGRAHERN—ERS, X5



9ca8f969bd3ef5ec2a8685660fdbf7a8bd365524c2e1fc66c309achae2c14aeld

{
"amount" : 0.05000000,
"confirmations" : 0,
"txid":"9ca8f969bd3ef5ec2a8685660fdbf7a8bd365524c2el1fc66c309achae2ci4ae3",
"time" : 1392660908,
"timereceived" : 1392660908,
"details" : [
{
"account" : "",
"address": "1hvzSofGwT8cjb8JU7nBsCSTEVQX5u9CL",
"category" : '"receive",
"amount" : 0.05000000
3
]
3

RBIDERZHINZBIHFINE KREFHAFAIRZEFEATERELERZREHTT. XRITEFRZLERNE",
EARZEABEEXREINZ IR AT UAESRR, EHIAZEXIdETZE BB,

A gettransaction ﬁ?ﬁf%ﬁ%*ﬁﬁﬁﬁf%%ﬁo gg’%?']¥¢§%1%55#51%2ﬁ255: ﬁﬂﬂ%ﬁﬁﬁﬁ/l\ﬁ

%\Z getrawtransaction *ﬂ decoderawtransaction o ’;'ﬁ—, getrawtransaction ?Eﬁ%uﬁ?ﬁfé (tXid) é’ﬁﬁ_/l\%’;f(: #E?E%”M‘E

HU—NRIE BT EF R R 0RE, MXBIERRSELS ML LFERNR:

$ bitcoin-cli getrawtransaction 9ca8f969bd3ef5ec2a8685660fdbf7a8bd365524c2elfc66c309achae2c14ae30100000001d717279515F88e2f56cede
£l ] i

%ﬁﬁﬁ%ﬁﬁ‘—l—ﬁﬁiﬂ?ﬁ%, ﬁfl]@ﬁﬁ decoderawtransaction 'Déri/%\o E%U*ﬁ)ﬂﬁﬁ/l\‘l‘/_\lﬁ%U??—%%«Fjg decoderawtransaction E"]
BE—NIBHURENABTHEENISONFEE (HFEIXRER, ETEAIFHERIFRBHRER) -

$ bitcoin-cli decoderawtransaction 0100000001d717...388ac00000000
{
"txid":"9ca8f969bd3ef5ec2a8685660fdbf7a8bd365524c2el1fc66c309achae2ci4ael",
"version" : 1,
"locktime" : 0O,
"vin" @ [
{
"txid":"d3c7e022ea80c4808e64dd0aldbade9f3eaee2318a4ece562f8ef815952717d7",
"vout" : O,
"scriptSig" : {
"asm" : "3045022100a4ebbeec83225dedead659bbde7da3d026c8b8e12e61a2df0dd0758e227383b302203301768ef878007e9ef7c304f
884ac5h5b6deded5ba84727e34c8fd3eel1d6929d7a44b6el111d41cc79e05dbfes5cea,
"hex": "483045022100a4ebbeec83225dedead659bbde7da3d026c8b8e12e61a2df0dd0758e227383b302203301768ef878007e9ef7c304

i
"sequence" : 4294967295
3
1,
"vout" [
{

"value" : 0.05000000,

mosog
HCH

"scriptPubKey" : {
"asm" : "OP_DUP OP_HASH160 07bdb518fa2e6089fd810235cf1100c9c13d1fd2 OP_EQUALVERIFY OP_CHECKSIG",
"hex" :"76a91407bdb518fa2e6089fd810235cf1100c9c13d1fd288ac",

"regsigs" : 1,
"type" : "pubkeyhash",
"addresses" : [

"1hvzSofGwT8cjb8IU7nBsCSTEVQX5u9CL"



"value" : 1.03362847,
"n" 11,
"scriptPubkey" : {
"asm" : "OP_DUP OP_HASH160 107b7086b31518935c8d28703d66d09b36231343 OP_EQUALVERIFY OP_CHECKSIG",
"hex" : "76a914107b7086b31518935c8d28703d66d09h3623134388ac",
"regsigs" : 1,
"type" : "pubkeyhash",
"addresses" : [
""12W9goQ3P7Waw5JH8TRVs1e2rVAKoGnvoy"
]

}
R — ]

RERBRTXERZNFAANS, BEXZNMANEL. EXMIFH, RITEIUEIXEL TN EHIEEZ A50mBTC
R BERT —MRAHEFER M. XEXZHRMAZI—EWMIARZHREL (BRAL3c7HXHvIn xid) o FH
RN Z50mBTCENGE KR Bl44 K X E IR,

?X,ﬂ\]ﬁjl&ﬁﬁﬁ*ﬁﬁﬁ%\ (WJ&D gettransaction) ﬁﬂ ﬁﬁﬁaﬁ&?}’tﬁ%ﬁ’\]mdﬁﬁIE’\JEJTJ—’%Q%JLE—&??%?ZR%O ﬁﬂﬁk—%
RBUEBI—ERF, RITTUER—ERNRS, BATE—EEN—MAEENMUHEXE S —MAFERIL,

—BETBREINRZZ DIEREXRPI A EHIN,  gettransaction SLRHREIMNESR, BEREERZNXRNEHE
(FRIRFT) o

$ bitcoin-cli gettransaction 9ca8f969bd3ef5ec2a8685660fdbf7a8bd365524c2elfc66c309achae2cli4ae3
{
"amount" : 0.05000000,
"confirmations" : 1,
"blockhash" : "00000EOEOEEOEEOE51d2e759c63a26e€247f185ech7926ed7a6624bc31c2a717b"
"blockindex" : 18,
"blocktime" : 1392660808,
"txid" : "9ca8f969bd3ef5ec2a8685660fdbf7a8bd365524c2elfc66c309achae2cl4ae3"”,
"time" : 1392660908,
"timereceived" : 1392660908,
"details" : [
{
"account" : ""
"address" : "1hvzSofGwT8cjb8JU7nBsCSTEVQX5u9CL"
"category" : "receive",
"amount" : 0.05000000

XE, BNEXREHRE XEXZAEKRNERE) FEFIHMES, URENIBHKRERS| (RBPRIMNHZZ ALK
REVELIBERS) o

R 5 BB EZ S| BetxindexiEIh

EERMZOMIARILESNEBR R EEXRZIVEIERE, SMEEREM gettransaction BB LIFRIFAER S, 1FH
ZEEBHFMRZROEBU—PRENRZRS, XA LB XindexitIisE M, ELLFMZOEE X4

¥ txindex THENL (BEEZEBERM.bitcoin/bitcoin.confRRILIXE]) . —BRHETIHESH, FEEER
bitcoind, HFFHERRSI

3.2.6 IFEXR

AN A .
~

EE] getblock « getblockhash

EEAANFEBHANINZ BN EKIRA, FATAILUER getblock 88, FHIBXRIGHBEFANSEREE A KR



$ bitcoin-cli getblock 000000000000000051d2e759c63a26e247f185ech7926ed7a6624ba c31c2a717b true

#l...

XPMIREEI6TER S, HEWMFAR, FIHAEI8ERS ( ocasfo. ) FLEFAS0MBTCEIFABMAUAIXIdFLATRT LUE

"hash" : "000000000000000051d2e759c63a26e247f185ech7926ed7a6624bc31c2a717

"confirmations" : 2,

"size" : 248758,

"height" : 286384,

"version" : 2,

"merkleroot" : '"9891747e37903016c3b77c7alef10act467c530de52d84735bd555387199916",

"tx" o [
"46e130ab3c67d31d2b2c7f8fbclca71604a72e6bc504c8a357777286¢c6d89bT0",
"'2d5625725b66d6c1da88b80b41e8c07dc5179ae2553361c96b14bcflce2c3868",
"'923392fc41904894132d7c127059bed27dbb3cfd550d87b9a2dc038241249c80",
"'f983739510a0175837a82bfd9c96cd72090b15fa3928efb9cce95f6884203214",
"'"190e1b010d5a53161aa0733b953eb29ef1074070658aaa656f933ded1a177952",
"ee791ec8161440262f6e9144d5702f0057cef7e5767bc043879b7c2f f3ff5277"
"'4c45449ff56582664abfadeb1907756d9bc90601d32387d9cfd4f1ef813b46be",
"'3b031ed886c6d5220b3e3a28e326172713b4T0Ob29de5F93bc2de3e97938a8a53",
"'14b533283751e34a8065952fd1cd2c954e3d37aaa69d4b183ac6483481e5497d",
"57b28365adaff6laaf60462e917a7cc9931904258127685c18f136eeaebd5d35",
"8cOcc19ffFeb66980T90af39bee20294bc745baf32cd83199aa83alfOcd6casl”,
""1b408640d54a1409d66ddaf3915a9dc2e8a6227439e8d91d2f74e704balcdae2",
"0568f4fad1fdeff4dc70b106b0fOec7827642c05fe5d2295b9debadf5c5f5168",
""9194bfe5756c7ec04743341a3605da285752685b9c7eebb594c6ed9ec9145f86",
"'765038fc1d444c5d5db9163balcc74bba2b4f87dd87985342813bd24021b6faf",
"bfflcaadc20fad4eef33877765ee0a7d599fd1962417871ca63a2486476637136",
"d76aa89083f56fcce4d5bf7fcf20c0406abdac0375a2d3c62007f64aa80bed74",
"e57a4c70f91c8d9badff0a55987ea578affh92daaas9c76820125F31a9584dfc",
""9ca8f969bd3ef5ec2a8685660Tdbf7a8bd365524c2el1fc66c309achae2c14ae3d",

many more transactions ...]

1

"time" : 1392660808,

"nonce" : 3888130470,

"bits" : "19015f53",

"difficulty" : 3129573174.52228737,

"chainwork" : "000000000000000000000000000000000000000000001931d1658fCc04879e466",
"previousblockhash" : "0000000000000000177e61d5T6bach9450e0dade9f39c257b4d48b4941ac77e7",
"nextblockhash" : "0000000000000001239d2c3bf7f4c68a4ca673e434702a57da8fe0d829a92eh6"

heigh% B k¥l XpEENMXKIRHED 286,384 KR,

U

FANVEHERTLAGEA getblockhash R BIXRBERNERE— MR, XEFERKRSEFEANSE, HROHBNEREIEKIR
MRAHE.

$ bitcoin-cli getblockhash 0000000000019d6689c085ae165831e934ff763ae46a2a6c17«

2b3f1b60a8ce26f

$ bitcoin-cli getblockhash

XE, BNRETIHXRHEKIRGHE, XBRRPFEMENE—IXR, SEN0. FIRBHXKRESINT:

$ bitcoin-cli getblock 000000000019d6689c085ae165831e934ff763ae46a2a6c172b3f1a
b60a8ce26f

{

"hash" : "000OOOOOOO19d6689c085ae165831e934ff763ae46a2a6c172b3f1b60as8ce26f",

"confirmations" : 286388,

"size" : 285,

"height" : 0,

"version" : 1,

"merkleroot" : "4a5ele4baab89f3a32518a88c31bc87f618f76673e2cc77ab2127b7afa

deda33b",

"tx" o [
"4a5ele4baab89f3a32518a88c31bc87f618f76673e2cc77ab2127b7afdedal33b"

1,

"time" : 1231006505,

"nonce" : 2083236893,



"bits" : "1deOffff",

"difficulty" : 1.00000000,

"chainwork" : " 0000000000000000001000160001",
"nextblockhash" : "00000000839a8e6886ab5951d761411475428afc90947ee320161bbf18eb6048"
3

getblock « getblockhash *ﬂ gettransaction ﬁ?’%ﬁjL}(}ﬁﬁﬁ—EiﬁE)&)ﬂU, %ﬁ%zﬁ%ﬁ%ﬂ%rﬁo

3.2.7 BEFUTXO (REFEMNRZHhL) BB, ERERR

ANA .
~

op listunspent « gettxout \ createrawtransaction « decoderawtransaction « signrawtransaction . sendrawtransaction

EERMHRZEETRE ML £, B E—2X50%H, BIRZEMUZ BIRBFAN. RIIBHENERET 2
BERMNFSHIELRNE (@) . —BEERREZRE, BEHRMBETRIIT

B, HAVAILUER Listunspent BB EEERNVBREBTAERIRIMZAIRZ FEMIABIZE:

$ bitcoin-cli listunspent

[

{
"txid" : "9ca8f969bd3ef5ec2a8685660fdbf7a8bd365524c2elfc66c309achae2cl4ae3"”,
"vout" : O,
"address" : "1lhvzSofGwT8cjb8JU7nBsCSTEVQX5u9CL",
"account" : "",
"scriptPubKey" : "76a91407bdb518fa2e6089fd810235cf1100c9c13d1fd288ac",
"amount" : 0.05000000,
"confirmations" : 7
}

HAVEMR S ocasfo BILT —MNMEIBIKE 1hvzso UL (“vout'—I90) XFF50mBTCEHER R EXMYESRE
ZUNET TR BESERZ ZaMxitHlvoutigsl, RZ2RFBLINEHTAZRBIEN. FITMERT LRI —NE
ZREE0MvoutBy 5 ocasro BIMKER, FIAMAVINSECRFTEY L, ERLAFTHIsEIR(E,

B, UEBIMFAMEEENER. FHITTLUER gettxout FALRIGEIRIEHRMMEIFAAT, XBWHBEALUSE
xidFvoutf MENT. A TR TET gettxout BpLIFEIRIER !

$ bitcoin-cli gettxout 9ca8f969bd3ef5ec2a8685660fdbf7a8bd365524c2elfc66c309achae2cl4aeld O
{
"bestblock" : "000OEOOEEEEOEOO1405ce69bd4ceebcdfdb537749cebe89d371eb37e13899Fd9",
"confirmations" : 7,
"value" : 0.05000000,
"scriptPubKey" : {
"asm" : "OP_DUP OP_HASH160 07bdb518fa2e6089fd810235cf1100c9c13d1fd2
OP_EQUALVERIFY OP_CHECKSIG",
"hex" : "76a91407bdb518fa2e6089fd810235cf1100c9c13d1fd288ac",
"regsSigs" : 1,
"type" : "pubkeyhash",
"addresses" : [
"1hvzSofGwT8cjb8IU7nBsCSTEVQX5u9CL"
1
i
"version" : 1,
"coinbase" : false

EXEHNERIR50mBTCHERIFATHIMS ML 1hvz.. o MRBAVERIERIRAELST, HNNEEHEUL—EHMHIIT
2o B, RNNNXERZRU—THEBEILE, SIFREHEEHE:

$ bitcoin-cli getnewaddress 1LnfTndy3qzXGN19Jwscj1T8LR3MVe3JDb



BKTE25mBTCEFRAEREPIAIHIALE 10, o EXEFHNRZZH, KITEEEES0MBTCH BMAN25mBTCEIX /MR
isitep, RABNIBTIEEMEZAIR ML, RNKIIBAFTE LRSS, RITEFENRSKRE Lhvz.. Btz #,
B EMEIRIRAF ALtz P, &E, BB ANXAIRZZHE—EEA—FKIE05mMBTCEARZEE, &
AKBEN245mBTCHHSE, vk (25mBTC+24.5mBTC=49.5mBTC) Fli&A (50 mBTC) ZEIMEFM IR
IR ZE.

ﬁﬂ\]ﬁﬁ createrawtransaction ﬁ%\ﬁgﬁ_%?ﬁ%o ?ﬂiﬂ‘ﬂ%ﬁ%ﬂ’ﬂ&)\ (SOE',E%i)\EES'ZtHE’\JmBTC) *nﬁ%ﬁ%ﬂggﬁtﬂ (ia_éﬁ
%ﬁi’@i&ﬁ’gtbﬁ?ﬁ%ﬂ}k}??ﬁm&)ﬁ&@E@éﬁé%&) ﬂEjﬂ createrawtransaction E"]%%&o

$ bitcoin-cli createrawtransaction '[{"txid" : "9ca8f969bd3ef5ec2a8685660fdbf7a8bd365524c2elfc66c309achae2cli4ae3"”, "vout" : 03}]'

0100000001e34acle2baac09c366fcelc2245536bdag8f7dbof6685862aect53ebd69T9a89c0000000000F ff{ff02a0252600000000001976a914d90d36e98f
Kl ] i

createrawtransaction AR T —NRIBHNEFHIFRTER, EPREBETXERZFNEZHAT, RIELER
ﬁ decoderawtransaction ﬁ%\%ﬁgﬁgg/P?ﬁ%; Llﬁﬁl}\ﬁﬁﬁﬁ’gglﬂqﬁ)ﬁﬁﬁfli

$ bitcoin-cli decoderawtransaction 0100000001e34acle2baac09c366fcelc2245536bda8f7dbof6685862aect53ebd69f9a89c0000000000fFf
{

"txid" : "0793299ch26246a8d24e468ec285a9520a1c30fch5h6125a102e3fcO5d4f3cha”,
"version" : 1,
"locktime" : 0,
"vin" @ [
{
"txid" : "9ca8f969bd3ef5ec2a8685660fdbf7a8bd365524c2elfc66c309achae2ci4ael",
"vout" : O,
"scriptSig" : {
"asm" : "",
"hex" : ""
i
"sequence" : 4294967295
3
1,
"vout" : [
{
"value" : 0.02500000,
"n" : 0,
"scriptPubKey" : {
"asm" : "OP_DUP OP_HASH160 d90d36e98f62968d2bcobbd68107564a156a9bcf OP_EQUALVERIFY OP_CHECKSIG",
"hex" : "76a914d90d36e98162968d2bcobbd68107564a156a9bcf88ac",
"regsigs" : 1,
"type" : "pubkeyhash",
"addresses" : [
"1LnfTndy39zXGN19Jwscj1T8LR3MVe3JDb"
1
}
i
{
"value" : 0.02450000,
"n" i1,
"scriptPubkey" : {
"asm" : "OP_DUP OP_HASH160 07bdb518fa2e6089fd810235cf1100c9c13d1fd2 OP_EQUALVERIFY OP_CHECKSIG",
"hex" : "76a91407bdb518fa2e6089fd810235cf1100c9c13d1fd288ac",
"regsSigs" : 1,
"type" : "pubkeyhash",
"addresses" : [
"1hvzSofGwT8cjb8IU7nBsCSTEVQX5u9CL"
1
}
3

a1 — ]

FRTIR! RMRGERT MEMNEMANRZPREENHL, ARBCTRFEERL, —NEER T MR
25mBTC, Z—NEMEFHMHHREIAI245mBTCE ., X2 [8]0.5mBTCHERIENRZE, UEMEZEHESHIIXERS




XRAVH T,

MEAIEERE, XEPEE—TTHRE scriptsig , AARNTHRKBELEE R IREAEHR, BARZELERXE;
[ERS A TR REIEPRIRA A RE TRV L AU PR B BIER, FABERT Wit ERMESREIRIERA 7 2 60%

HirJ5e. FAVER signrawtransaction BALELERKH. ERBRIGTERINFRFHRIFASIC

—MNEZENREERER 2B TEE, AAESFTENBRETA.

$ bitcoin-cli walletpassphrase foo 360

$ bitcoin-cli signrawtransaction 0100000001e34acle2baac®9c366fcelc2245536bda8«
f7dbof6685862aect53ebd69f9a89c000000000OTff{ff02a0252600000000001976a914d90a
d36e98162968d2bcobbd68107564a156a9bct88ac50622500000000001976a91407bdb518fazeq
6089fd810235c11100c9c13d1fd288ac00000000

{

"hex" : "0100000001e34acle2baac09c366Tcelc2245536bda8f7dbOf6685862aect53ehd699a89c000000006a47304402203e8a16522da80cef66bac

"complete" : true

}

K _ ]

i

BN signrawtransaction B3 ¥/5, FEIZ—HTRHEINREMERZ. RINENCHITHE, AREEERENZL, 178

)\ decoderawtransaction Bp

$ bitcoin-cli decoderawtransaction0100000001e34acle2baac09c366fcelc2245536bda8f7db0f6685862aect53ebd69f9a89c000000006a473044022¢C

{
"txid" : "ae74538baa914f3799081ba78429d5d84f36a0127438e9f721dff584ac17b346",
"version" : 1,
"locktime" : 0O,
"vin" @ [
{
"txid" : "9ca8f969bd3ef5ec2a8685660fdbf7a8bd365524c2elfc66c309achae2cl4ae3"”,
"vout" : O,
"scriptSig" : {
"asm" : "304402203e8a16522da80cef66bacfbcOc800c6d52c4a26d1d86a54e0alb76d661f020c9022010397F00149f2a8fb2bc5hcas2f
"hex" : "47304402203e8a16522da80cef66bactbcOc800c6d52c4a26d1d86a54e0a1b76d661020c9022010397F00149F2a8fb2bcsbcat
i
"sequence" : 4294967295
3
1,
"vout" [
{
"value" : 0.02500000,
"n" : 0,
"scriptPubkey" : {
"asm" : "OP_DUP OP_HASH160 d90d36e98f62968d2bc9bbd68107564a156a9bcf OP_EQUALVERIFY OP_CHECKSIG",
"hex" : "76a914d90d36e98f62968d2bcObbd68107564a156a9bcf88ac",
"reqSigs" : 1,
"type" : "pubkeyhash",
"addresses" : [
"1LnfTndy3qzXGN19Jwscj1T8LR3MVe3JDb"
1
}
i
{

"value" : 0.02450000,
TRP g 4,
"scriptPubKey" : {
"asm" : "OP_DUP OP_HASH160 07bdb518fa2e6089fd810235cf1100c9c13d1fd2 OP_EQUALVERIFY OP_CHECKSIG",
"hex" : "76a91407bdb518fa2e6089fd810235cf1100c9c13d1fd288ac",
"regsSigs" : 1,
"type" : "pubkeyhash",
"addresses" : [



"1hvzSofGwT8cjb8JU7nBsCSTEVQX5u9CL"

R - ]

WE, RBFPHBNEET scritsig , —BIEBAREHAL vz, FIENNEFE S, FENBRT W ENER, AR
LY s B PR s TIH R, SR LULXER GRS IR ZMERERT RIIE, EiI1ZERFE,

WE, ZRRXMRZEFMMEHIET . HIERRER7#E] signrawtransaction A8 4L
B sendrawtransaction Bp<e A TRLEFINIA ERS A AN FRTER

$ bitcoin-cli sendrawtransaction0100000001e34acle2baac09c366fcelc2245536bdasdf7dbof6685862aect53ebd69T9a89c000000006a47304402203€
4 ]

LM sendrawtransaction i &5 B LLFMWNEE, ESREIRZHMREE. FHIITMETLUET gettransaction BPE
WRZID:

L

$ bitcoin-cli gettransaction ae74538baa914f3799081ba78429d5d84f36a0127438e9f721dff584ac17b346

{
"amount" : 0.00000000,
"fee" : -0.00050000,
"confirmations" : 0,
"txid" : "ae74538baa914f3799081ba78429d5d84136a0127438e9f721dff584ac17b346",
"time" : 1392666702,
"timereceived" : 1392666702,
"details" : [
{
"account" : "",
"address" : "1LnfTndy3gqzXGN19Jwscj1T8LR3Mve3JDb", "category" : "send",
"amount" : -0.02500000,
"fee" : -0.00050000
i
{
"account" : "",
"address" : "1hvzSofGwT8cjb8JU7nBsCSFEVQX5u9CL", "category" : "send",
"amount" : -0.02450000,
"fee" : -0.00050000
i
{
"account" : "",
"address" : "1LnfTndy3gqzXGN19Jwscj1T8LR3Mve3JDb", "category" : "receive",
"amount" : 0.02500000
i
{
"account" : "",
"address" : "1lhvzSofGwT8cjb8JU7nBsCSTEVQX5u9CL", "category" : '"receive",
"amount" : 0.02450000
}
]
3

*l]blﬁﬁ—*—*ﬁ, ﬁ1l]|§|$¥ﬂuﬁﬂﬁﬁﬁ getrawtransaction *D decodetransaction ﬁ%%*@ﬁi%qlﬁgéﬁi_ﬁo ﬁ%ﬁ%%’%é’ﬂ—ﬂ\

TERIEE LA PN Z ATA T RIS RIS H B+ FERRIA 7t I F R o

3.3 HithERE IR, ZEE. ITAE

BRTZ2EFFA (bitcoind) , EAILIEREMBE R IRMRLESERSTNENBUESN, XETARHE—RTINEE
BEEWNT, BASENES AEmEFRHRENRE,



Hithpo T A8

> libbitcoin#sx tools
—FC++, BEBLITERNET REZEERFIRSERE

> bitcoinj
—AREeTHjava® P s iliEFE

> btcd
—HRET RGO BEH MR i

>> Bits of Proof (BOP)
—FJavalt B FEMELEM TR

> picocoin
— R BRIFHRITE i

> pybitcointools
—MPythonBE ML MIZFE

> pycoin
H—FPythoniB SWLLFRIERFE

FEHMHEEESS, TEFZHEANLET (BF) F. FAEWBRERREE, —EERNEIEHLLEm TR,
3.3.1 Libbitcoin¥llsx Tools
LibbitcoinfZFF@—aETFTC++El, ¥ B. Z&1E. RRUYNHITIE, BrlEEET AT P iEil—R WU #Msxim<1T

TH, HebUeMEINASZMTIEMNESman<ERNIIEE. SXTARRRME T EEMIRETER, ZbitcoindFFaEiRH
89, Bfftype-2AlHE MR IAMEEENIZ T .

T sx

EBEREEsx TR AEXibbitcoin/E, IBELINUXIRERAR FTHHZETLTES:

$ wget http://sx.dyne.org/install-sx.sh
$ sudo bash ./install-sx.sh

MEMREYELLEE Tsx TR, WMANRESENsxin RETHEI X, HEXEFIHTRETBN®S (LIRS o

sx TEIRME T L LRANRIESHIEMING S, AUMNARNEEAXEL, WU MRARNAR. B
i1, AILURZEE SRS, thilBase58, Base58Check, hex, &%,

3.3.2 pycoin

pycoingz#JHRichard KissBIIZH 4, B—REFPythonE, HEJUFLFHRANRENRSNEF R, EEATUX
FHRIZES MM IRIRRER Fo


https://libbitcoin.dyne.org/
https://bitcoinj.github.io/
https://opensource.conformal.com/wiki/btcd
https://bitsofproof.com/
https://github.com/jgarzik/picocoin
https://github.com/vbuterin/pybitcointools
https://github.com/richardkiss/pycoin
https://github.com/richardkiss/pycoin

PycoinEE AT Z#Python2 (2.7x) SPython3, LR—EETFERNHSFTIR, thilkuflx. RIEPython3HIEEINIFE
T &% pycoin0.42, BEHALL TS

$ python3 -m venv /tmp/pycoin
$ . /tmp/pycoin/bin/activate
$ pip install pycoin==0.42
Downloading/unpacking pycoin==0.42
Downloading pycoin-0.42.tar.gz (66kB): 66kB downloaded
Running setup.py (path:/tmp/pycoin/build/pycoin/setup.py) egg_info for pack-age pycoin

Installing collected packages: pycoin
Running setup.py install for pycoin

Installing tx script to /tmp/pycoin/bin
Installing cache_tx script to /tmp/pycoin/bin
Installing bu script to /tmp/pycoin/bin
Installing fetch_unspent script to /tmp/pycoin/bin
Installing block script to /tmp/pycoin/bin
Installing spend script to /tmp/pycoin/bin
Installing ku script to /tmp/pycoin/bin
Installing genwallet script to /tmp/pycoin/bin

Successfully installed pycoin

Cleaning up...

$

XEBE—MEBEPythonfilZs, EidpycoinFERR FLbiE:

#!/usr/bin/env python

from pycoin.key import Key
from pycoin.key.validate import is_address_valid, is_wif_valid from pycoin.services import spendables_for_address
from pycoin.tx.tx utils import create_signed_tx

def get_address(which):
while 1:
print("enter the %s address=> " % which, end='")
address = input()
is valid = is_address_valid(address)
if is_valid:
return address
print("invalid address, please try again")

src_address = get_address("source")
spendables = spendables_for_address(src_address) print(spendables)

while 1:
print("enter the WIF for %s=> " % src_address, end='")
wif = input()
is valid = is_wif_valid(wif)
if is_valid:
break
print("invalid wif, please try again")

key = Key.from_text(wif)

if src_address not in (key.address(use_uncompressed=False), key.address(use_un compressed=True)):
print("** WIF doesn't correspond to %s" % src_address)

print("The secret exponent is %d" % key.secret_exponent())

dst_address = get_address("destination")

tx = create_signed_tx(spendables, payables=[dst_address], wifs=[wif])

print("here is the signed output transaction")
print(tx.as_hex())

BEZHkuSXE TR, BESEWR2,

3.3.3 btcd



btcdB—REFGoEENETRLFH IR, Brl, SRIEREENMAN (Bifbugs) , TH. RIEMRSXRE. ER
AR SR RSB SREI BORR AT R 70, RHKBURBTREKRNBIRR 5, FRAZNANUREET, BERTSEMRIR
SHRE, HERAUTEETH THEXRNRZ.

btcd SbitcoindBI— P EEXF Zbtcd NEBELLIFHEBHITNEE, EXLXE—MEOHI%T. XEKRE(RTEREE I btcd##
MR G, AMXMINAER LR EER 4 MbtcwalletSbtcguim NI H IR, Z—1MNEZHIXFIEbtcdEIZIFHTTP
POST (tb#Mbitcoind) SH#EFfERARIWebsocketsTFBIE MY AIIE K. H EbtcdFIRPCIEZIINZRENTLS-F R,

Ribtcd

EHEREWindowshRbted, EMGitHUb FEFHIEITmsI; NRIFELELETGoIBE, BELINUXFPRIAL T<1T:
$ go get github.com/conformal/btcd/...

EEFHbtcd BRI A, BRI
$ go get -u -v github.com/conformal/btcd/...

iAiXbtcd

btcdifiBFZEE LT, AJLUES L TamSRES:
$ btcd --help

btcd % 71T ZIFFBIIRESL, Lthilbtectl, ER—MAILUBIRPCHRIZFIFEZ AN SITIR, BtedHEBEIAFE TRPCAR
588, RUTUBE A Fap L TRECERPCAF & MEE:

> btcd.conf:

[Application Options]
rpcuser=myuser
rpcpass=SomeDecentp4sswOrd

>btcctl.conf:

[Application Options]
rpcuser=myuser
rpcpass=SomeDecentp4ssword

ERMEBRESRE, BRAUTHS:

$ btcd -u myuser -P SomeDecentp4sswOrd
$ btcctl -u myuser -P SomeDecentp4sswOrd

BILOEE AT 85 9 R E 1| — R 5 RIIETN

$ btcctl --help


https://github.com/btcsuite/btcd/releases
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4.1 &7y

EER VPR AN B S MFEA. gt FER KM, MFBALME LHATEFEENSTR, MEHAFENR
HEBE- XA REBBIEES, MARE. FEERFHRETHNHFEATSMIUTLETNN, THAFRNEENR
HFEMHERE, MERXREIMEER, BAKI T HAHIITFZEBRE, SEEPOLEENER. FIBRINENE
FEEFIERN T 2EE,

BERIRZBFEZ-—TNARNER T SREEEXRE, IEERNMFEIATETEERRFTESR, FILREISE
MREARI IS 7 KA LS HITHIN. BARMIIHIE, B—MABMN—1IRAMER. AAMKRITHKS,
MAAARGIEHIIKA BPINB S ENE R, AHHNAPRVSEREINFER. —RERT, BIREFEERExX s
N, HERHERERAEHITER,

FELRHREZMTT, BHEANRRESEIERFRURTH, MALLEM, MEXEENARNREEF (BUE
M) o —RIBERT, STt — N AAERHFNEZTFXNAH. AT, HIFFrGLmtitEE A M; twilhara
REMIAWER, E0HE, RINGELEEERN. XF—FK, FTHHUHBRRGHKERT, FEXSHERMER
E EXE—H XIMIAIRITIMEPAKS. Q8K , #TKEIMHNE . tmtiIRAFREEERR
TR —AR, MIIRIFTEIES it EIRE M AR,

FXER, RN BERE, UUBRAREZL. JAVE T HRERWNARSE. FHEMNEE HIVSOMAA QA
AN O K APRIIIE . &/a, RITRHHBRBNRHAR. ERER. IERFANRUKREIS I H Al St
o

4.1.1 REAMEBMINZELE S
NEMBEBTF20HA70ER, TRITENAEERLMREER,

BMRIBMERLBZE, —LEaENRFRERED, B FUENHREMLFE XERFREMEFTEN,
WRBZA—NAEITE, EFRTURERSRER, EFXERFRYENVTET, FRERBFRAMFAIHENSTFE
BRAERE, LT IER AR LA F AR QAINBNEME .

LR M ARSF, RITBAPMNEEIR—NERAY, BFEHLSmaRN. BENEE—IAH, MRETEHNE—
N RPATERKIST, MAABTFIEHIIRNRZER,

RNIAMMBZENRFRR, BELATATERREESNER, HERTTUERTEELRHNERY QPHITERIE.

INANESR (BARZNEREFRE, BHME—MABER) -

ST, WEmRNYRPMEEREERSPRRH
BT, HBIANZXSEEEN, BHIAZAETZNZXNARS

EE4F T L8 R BYFR A AR B LUBE IR XM QAR S
RS TE RS TR E S

AREULRMERETIANT HEIRBLBNRAUBANI N FEE—E. AN, AATUBEMAHERE, XU
REMETARBE R LAY,

4.1.2 FA$AFN %A



— MNP HRETEE-RINEAN, STEANEE-—TRAN—T2H. BB (k) B—TMF, BEEMIEL.
BTHHE, KA UERHEMATFAXNBEMBRYE=E—TAHA K « BTRH (K) , HMMAIUER— 2R
IS T REERLL ML (A) o TEARTH, RITEMEMFAAFIE, HRMAERHEBAZERLBERQS, H
RAHRNAEMILF M, AR, RAMELFHHULZ BRIX R0 TFEFR.

ig 75 BRI 2K
(@)

of Bl

FA5R YNE Eb 43 h thaik
4.1.3 TA$H

AT — P RENIEH B FME. — MMt R A B2 REHIEUR AN AR ARME. EEmRs
B, FABTFEMSM ML HEHER LUERREPIEN. AR IRKRIFNE, RA—BRHEEHLE=7, BY
FiZABRPZ TR B FARLT . RBEBTHTED, UBBINER, ENMP-BERZRMEUER, HFFRIP
AL MR KT ER,

FEEMRAAR R — MR, RAJLUBEM. SHEMARMENERIRAITAIA: HiEMm256R, BAMELRIEREHFHER
7001, FENIISEIRI256 (I —H# B F rIE AL MR ENAR. EMARTE-—TERAH.

M—BENERE R FLA

ERERNE—SHRREEN—F, BERIEBL2MER, BRENIERER ER— P EHAMRERR LS E1E)
2P FE— M RF R RESNNERERIMURRAIEEN, BLAENBFNRES EZHAEE, FHRHEER
IRERSREREN I E MR R E256 00 (FEHE) . BEERT, RIERAMNIEMEHEATBRENIREITISG

, WrIgEFERL M HATERBIFESNEITIRL. WFEENRRIIE, FTUERRRFISGZE, HBBENR
18R

AT, HARTURIMN-1ZENEERT, HPn2— 1 EH (h=1.158*10"", B/\F22%) , HEALSHAERR
WHEBLHMFTEX (W4.15 HEBATEFHERE) . BERXEN—MAR, HIENEZE— 1 256UN%T, HOEE
BE/NFn-1o NREENBERE, —REEIE— N BEZL2EIRFERH—KEEIFT, WHEASHA256FER
EHITIEE, XEME UG EE—256URMF. MREELER/NFn-1, HIIMET —PEEHE. SN, FIIH
BE— 1 HEN#BEE —R.

AFRNBBGREFEER B CEIRBHEAREIES NENEZEIBEMSERRE—NENE. HNEWRE
ERAEBFRENMMENELEMS (CSPRNG) , FEFEE— I REAFEBHENRITF. ERAMINSELLES
IZFER, FEFAMZEXY, URREEMNEL 2. WCSPRNGHIEHRLINEEZAREMRI KB,



UTE—MBENERMFAE k) , UFAHsERERT Q56 #EI%, e+ #HEIMET, SN Elk b4
fiI) :

1E99423A4ED27608A15A2616A2BOE9OES52CED330AC530EDCC32C8FFC6A526AEDD

LRSI A/ NE22%C, XE— N ERANKE, BHHEIRTNE, AN2107, MURFHERMETEESE
10801MNEF,

EEASMROEFIRER—MNESE (BIEIE) , ofEA getnevaddress 719, HTFLEERE, HSEITERER
ERBIRE, MAETMA. NREbitcoind B/RFAEH, TTLUER dumpprivkey B8 %o  dumpprivkey A% =BFAEHL Base581%
WAREERETR, XHLPARIBITEAEREEANER (WIF, Walletimport Format) , FEFAIABIEI—HHEIEMiIHR.
TESAH T ERXFHEAN S ER R RFAARG T

$ bitcoind getnewaddress

1J7mdg5rbQyUHENYdX39WVWK7 fSLpEOXZy

$ bitcoind dumpprivkey 1J7mdg5rbQyUHENYdx39WVWK7fsLpEoXZy
KXFC1jmwwCoACiCAWZ3eXa96mBM6th3TYzGmf6YwgdGWZgawvrtd

dumpprivkey Tn S 2 2RIV E EH getnewaddress S ERBIFAEE, AGEETRER, bitcoindBIHTEEM AFAFMFATH, BRIE
g%ﬁngﬁﬁﬁgﬁ_:%éﬂg, dumpprivkey ﬁ%ﬁﬁ?ﬁlo

dumpprivkey BB TTIEMRIAGEINTRZAIFALE, FAANXZARATREN, XM RZRNEEFEENMLHA, HHMERN
EE! getnewaddress ﬁ%\iﬁzﬁl‘]ﬂ\’fﬂo

REATLUER®R<ITsxTE (BM"3.3.1 Libbitcoinfllsx Tools”) FAnewkeydn< R4 F ERFALH:

$ sx newkey
5J3mBbAH58CPQ3Y5RNIPUKPEG2SQ5t FevU2dpbnkeyhfsYBldcn

4.1.4 %A
BRI UMTATEIT EBEI A, XEARAPENERE: k=k* 6 o HF « FAH, o BEMNEMRSNE

=, Tk BFEAH. EREEZE, R IFUBEIEH—CEXM QA « RKREFMA « —FIFBEMER, MEEXRH
BREREN « (B, BIENIER, EERUOAMLBERARZA], HIEHEHIFATES THERZINES .

4.1.5 W E & ZEEFREF

RN EZR—PETEEX RO IENT (HAh) e, ATLAMNHREL LR R#  TINESRA T ERE

pra




FER—MEEEZBTA, EUTFSTHPrARI#Z,

EERFRER T secpaseka HR/EPTTE X BI—FRAISHARIBEIBNAAN —RIBFEH. ZMERXERERINES RAHARE
(NIST) &1 secpzsek1 RHZKHR NIRERBUE X, HEREEIFE—FMEEEL

y* = (x®+7)} over (F,)
57
y?>mod p = (x2 + 7) mod p

Ei®mod p (FEpEUR) REAZHLRERBMpMERIZN, BEEF, Hp=220-2%2_29_28_27_26_24_1,
XZ— M IFE AR,

ENXEZFHEREXE—TRYEHMBBREA, MAREXERICEE, ENRBEGREBEREIBERTERE LR
H, AtREEEEXT. fF, ERSFRESKECCERNHREMEAM. (FA—MFF, TEERTE—MNTREZH
KB 17TEVERRIEMBINEEr L, HERN Mg ER—RFIBR. M secpasekt BYELAFTIMAELL P] ISAR R S — MR ARY
Mg E—RINBRE TR,
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13 o
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1 2 4 s 6 ¥ 8 9 10 M 12 13 14 15 16 17

BN HEhAERFF(,) LahErZ, Hhp=17

TEE—MIF, XZ secpsokt HIZ ERIRP, HAMRA(X, y)o FILEAPythonXIHiLL:

P = (55066263022277343669578718895168534326250603453777594175500187360389116729240, 326705100207588169780830851305070431844712733

Python 3.4.0 (default, Mar 30 2014, 19:23:13)

[GCC 4.2.1 Compatible Apple LLVM 5.1 (clang-503.0.38)] on darwin

Type "help", "copyright", "credits" or "license" for more information.

>>> p = 115792089237316195423570985008687907853269984665640564039457584007908834671663
55066263022277343669578718895168534326250603453777594175500187360389116729240
>>> y = 32670510020758816978083085130507043184471273380659243275938904335757337482424
>>> (X ** 3+ 7 - y**2) % p

(¢}

A ] 2

EHREMBENEFRESR, B TPREMATHTER", XABYNTFOEIMERNER. HENF, EERERRAX=Y =
0 (RAXTHEMEMESE, BRFARKBEIATRE) . BE—+BER, WM INE, MENFHRFHRISEEH
BN, faEMEERRL LRI RP AP, MR EMEBE =R Py =Py + Py

>>> X

JUAEZH, ZE=RPRI TEP NP, Z BB — AR E, XFE&IGTFSHERMLZ EN—RE5. tkRidh Py=
(x> ¥)o FAE, TEXHAHBRIVIRS Pa=(X, -y)o

THENLNAIUBE TS TR ZFERENRKIER. &P P,ER—R, PP EMELNARP, W%, ik tH
BRE—THNRSZTNEAER. ZENRETRMORS. BERT AR N EHRLITH A REHE!

ERLEBERT (B, WRPHP,AFHENXE, EFRENyE) , WILETLER, EXMERLT, P3="THIZR"



GPLR TF s, ABAEM P14+ Py=Py FAbhith, J:'|P22E91_395 A, )HJP1+ P, =P X EBELS IR LTI
Fo

B, TXE + ZERETEEE, XEKEA+B)C = AB+C) XMBRENATIUEZEARINESBE A+B+C, MA
ETRA

Eit, HNELEXTHEMZE, A BRINVETERNNTEHITIVEEN . HEMEML EHIRP, WRKEELHR, NWkKP =
P+P+P+..+P (kR) o EE, KIRENEORBEMMA LR,

4.1.6 £ %A

U—T R ERBITA SRk ER, HIPEHSME EEEXH £l RGHERLRFME LNS—R, UMEHENHNAHK. £
Bl i2secp256k 1T ERN—ER, tHSMmERNEM REZEREN:

{K=k* G}

HAkZMA, GREMR, T LFISNRKE AR, AAMRELSmAFRNERRZERERN, —PARKEUGKSE!
BRI AHAK. kKNKZERNXRREER, EREREEE, BIMKFEK. XM UEEmitit (KBITE) SEMA
HEMAZMELE (K BRERE.

EAEDNHRFEEERMN, FRLUFAARI AR AN, BRBRERIREIAA,

FNRIMBEEhLSE, HOVAZFTERFAAKN 5 E M RGHEFFEI QK.

K = 1E99423A4ED27608A15A2616A2BOEIES2CED330AC530EDCC32C8FFC6A526AEDD * G

RIBKLEXA—PRK=(X,y):

K= (x,Y)
Hrf,

X = F028892BAD7ED57D2FB57BF33081D5CFCF6F9ED3D3D7F159C2E2FFF579DC341A
y = 07CF33DA18BD734C600B96A72BBC4749D5141C90EC8AC328AES2DDFE2E505BDB

NTBRRBHRTOE, RITBERARARRNEECCENEELZ, BicE, HPRSRFREZHERN. RINNEFRENR
FEMRGHIEHKG, IMEBRGHEMKR, EHEMET, REEMERTFMZRETAHRESHEAERNE—R, AR
SYEx3Ho



TERRTEHRLLEFE G 2G. 4G BJLfa&(F,

REHFMIEFEAOpenSSLINEE#ITIHERZAITE. FI90, JEAEC_POINT_mul() Rk, AJitEFEIAH.

4.2 Ebshitidt

EERs it R — P EBF N FEARNTFA R, JUSERRAMRISHHADZ. ARH (—MEFHEFMF AR
FRIER) LRI T 1R, FTEE— M hititaf] 7

1J7mdg5rbQyUHENYdx39WVWK7 f SLpEOXZY



ERZH, teRsmtb@EE ERE Hl. MRBLSHRBLIF—IKZE, LM REEA, BRERIES AWK
FRA—EHAT. —KXBORRATTRERENMRITIKS, HARRENAE. i, EERNEXR. XEFFEREE—
MHENKS, MER—TMEBENZFFARRA, XEEHRN—MBELRENZMN TR, SIEM, tHSmitiaERt
BT RZEHBRRE, LIFHMutA AR —RAAMMARNMEE, BAUAKREERA, tIISE1325A7“P2SH
(Pay-to-Script-Hash) — T ZIBVIRREIA. BTE, ILFITRE—NREENGIF, HABERFHIL,

EbAF M AT RS R EMMBRE EEEE. BMEREIR—MERRY, BREEKENBAFEIESUHE. mEg
FBRBELLFM AT 2R Mt Al UREZT PN TEEIERE L. ARPEM MM ERNE
JER&Secure Hash Algorithm (SHA)#the RACE Integrity Primitives Evaluation Message Digest (RIPEMD), 4532
SHA256FIRIPEMD160,

LUASE K AtaN, HEESHA256M8FE, FLUERITERIPEMD160 MEE, B2 —NMKENLI60LE (20FT) MK
¥

A = RIPEMD160(SHA256(K))

ANHF, KERR, AR Htt,

Eemtit 5 AARE, L mithib R R ATAE T BRI E REE R,

BE AP RIS T iR 4253 ‘Base58Check 43 (5 017201"Base58H1Base58Checkémia"— 1) , XH4mD{E
T58MFR (—FBase58HMF RS MWD, el T alEM. BRI NHEME LT At E RN~ EE

iR, Base58Check/miS AT LIFMME T’ , FIaNtbiFmitit. fH. MBNEHRMEARSE S, BARRESEREN
FANIERME, FT—HPEIIS ¥4/ EBase58ChecklI4miEHNE], UKREFENLER, TEER T MM AHERLET
Hidik,



M RIAEI bR st ut

A

SHA256

“RR uﬁﬁ”
5%
Hash160

RIPEMD160
NIAG A
(205 %5/160 bits )

Base58check #H5
B 2% hR2< 790x00

b 45 h s Ak
(Base58CheckmiZ Y A AR F)

4.2.1 Base58#1Base58Checkiff3

AT EBEEAEMRTKEBNET, FEHENRARSER—MURFNFIARNATHEFIRTE §0, 50+
BHETEARREA0-9+1MEF, MT/NHEIRGERTHINI A-F RN FE, —MEHFNET, EN+H#FIRTMAE+
BHRREE, EH—F, Base64FRT26 M NEFE. 26 MNATFE. 10MHFURBMES (Flwn+Fr) , BFE

BB FHREXAF RV E T AR IR R L5 Z#H FIEUE. Base64i@E A TRIGEGHAIMI¢F. Base582 —fhETF0aAH) T
IO, AELSHAEEHMBER TR, XMHESEATMSEN 7T HIEESE, ®R57 2%, EEBEIRISHT)

fE. Base587EBase64fmIIEIAIFE, AFERANNEFZENIONST, EEFT —LERZHEENTREFERTEZRE
HFRF, BifMH, Base58F&Base64HHI0 ($F0) . O (KEFHo) . | UNEFHL) (| (KEFHEi) , U
R+ AN FR. BMs<, Baseb8FEMAEE (0, O, I, I) WANEFHMHFHM.



Bl4-1 LEFMBIBase58F &k

123456789ABCDEFGHIKLMNPQRSTUVWXYZabcdefghijkmnopqrstuvwxyz

Base58Check@— & BTELLIF T R EIBase584mAIMET, N T RN RO EHIFEERRTHIANEIR, RILDKLD
FT, MMIEFEREVEEZE. REEBEMNTEREHBIENGHBEDSEIR, PRLATLURRQNH 8 R R RN T
FAERIR, £ Base58checkmbIIETURY, DM I BERIGHIEBIRICFIH LR IIE B HBRIFDFHITI L. =
ERLENRBEHEIRTE, BAXBase58CheckiETNHIHIEM BT, FlE, — MEIRLIFHHIUMAZIWEREINN
BEMBMIL, BNXMEFRZERETHIER.

AT fEFBase58CheckRIFIETITHUE (MF) #HITHID, BAKNENLBERN—MIMEREFTHHER, X EIRA
KEAMFEERRIDNEIERIEE, N, LHiFmtitmIEIZRE0 (+7uEHE0x00) , MXIFATARIGEIRIZRE128 (7 EHFIR
0x80) o TA-1RFIH—LE IMARABIFIZ.

TR, RIPTENEHERENE, BEREENZANER FIENEE) BITRASHA256MEE A

checksum = SHA256 (SHA256(prefix+data))

EFEENKRIENHNRRE (RRBHEEE) F, RINRBEISDNFT. X4NFHMIEARIEIE, RIEBZARMEZEZ
=P

SERH=ZOAEM: . BUBNRLEE, XMERRAZAEIEANBases8F &R ML, TEHEIR T Base58CheckymiZHY

UL



MR 3AE| b5 Mtk

| E3 87

o;‘%ﬁbnﬁ&ﬂxﬁﬁﬁé
o Hash (BRZs+E01E)
SHA256

ass

oy‘%ﬁbuﬁﬁt}?%{’ﬁ?ﬂﬁmﬁg

Base58 w5
Oi?_FﬁBase58 YR ED

| Base58 ERIHIE |

Base58Check#mig: —HBase5818TAY. AhRAHY. £ RICAIETL, BT LABARRRIXT L4 HUEHRIZ A RISIE T

TR, KEBREERAFRRNEIEEEABase58Checkdwty, FIASSIEIEESE, ZiEMAREIRIGC

¥, Base58Check/mI3HHBINRARIZEBEHIERIEINSZ TR, RwISZENVHELES THRBNEN. XLBEEAFATUE
FABRRR RS BV EIEBO LB LI ANAIE A EN ] BIENFRATI LAERIMAIAIAE, Base58CheckwIBRILLAFMIULE LA1IFF X
89, MBase58Check4mhIHIFASAWIFZ LASFF KR, RA-1BT T —LhRAFI Mt XY [ AIBase5818 o

#4-1 Base58CheckhRASHIZ LRI EHILE R

FUiES KRZSHi42 (hex) Base581&x
Bitcoin Address 0x00 1
Pay-to-Script-Hash Address 0x05 3
Bitcoin Testnet Address Ox6F morn
Private Key WIF 0x80 5,KorL
BIP38 Encrypted Private Key 0x0142 6P
BIP32 Extended Public Key 0x0488B21E xpub

WAL Hitbit = R E, MFAA. BIRE (BEHZ ERIR) « BEIFMRRAENML, S&~4E
Base58Checki8 LRI ELAFttbit, fl4-2B9C++ED BRI BT T MTLTAZIBase58Check R IDERILL T ik FYP B,
HBBPER 3.3 EfttEFin. HiE. TEE "—THR T E/libbitcoin librarySRSSH R LE4HBN ThEE,

Bl4-2 MFAERF=4 — 1 Base58Checkig N 4RAIAILL 45 ith ik



#include <bitcoin/bitcoin.hpp>

int main() {
// Private secret key.
bc::ec_secret secret = bc::decode_hash(
"'038109007313a5807b2eccc082c8c3fbb988a973cacflardf9ce725c31b14776") ;
// Get public key.
bc::ec_point public_key = bc::secret_to_public_key(secret);
std::cout << "Public key: " << bc::encode_hex(public_key) << std::endl;

// Create Bitcoin address.

// Normally you can use:

//  bc::payment_address payaddr;

//  bc::set_public_key(payaddr, public_key);

//  const std::string address = payaddr.encoded();

// Compute hash of public key for P2PKH address.

const bc::short_hash hash = bc::bitcoin_short_hash(public_key);

bc::data_chunk unencoded_address; // Reserve 25 bytes

// [ version:1 ]

// [ hash:20 ]

// [ checksum:4 ]

unencoded_address.reserve(25);

// Version byte, © is normal BTC address (P2PKH). unencoded_address.push_back(0);

// Hash data

bc::extend_data(unencoded_address, hash);

// Checksum is computed by hashing data, and adding 4 bytes from hash. bc::append_checksum(unencoded_address);
// Finally we must encode the result in Bitcoin's base58 encoding assert(unencoded_address.size() == 25);
const std::string address = bc::encode_base58(unencoded_address);

std::cout << "Address: " << address << std::endl;

return 0;

EWNFEHIETaddrii3FRRE, ATFREEATEXHNIAE, FUSRETTHE ARttt Wf14-3Fm.

f14-3 fRiFFiEiTaddr{is

# Compile the addr.cpp code

$ g++ -0 addr addr.cpp $(pkg-config --cflags --libs libbitcoin)

# Run the addr executable

$ ./addr

Public key: 0202a406624211f2abbdc68da3df929f938c3399dd79faclb51b0edadld26a47aa Address: 1PRTTaJesdNovgne6EhcdulfpEdX7913CK

4.2.2 ZARIEIC

NIATAIARVERE] LAE Z MR — MEPRAENERARILE, RBREREERATETR, ERBAMRIDHFHZ
BHE, XEFRREEEREEZEARGEAMTIRMERFIRFEHR.

FasARYRETU
WAL F S FENERER, AL FERN256MMHET, Ra-2BR T IPH=MELER,

RaA-2 FAARTE (4REBREC)

LS hR s i3
Hex None 64 hexadecimal digits
WIF 5 Base58Check encoding: Base58 with version prefix of 128 and 32-bit checksum
WIF-compressed KorL As above, with added suffix 0x01 before encoding

RA-BR T A= MBI E R BIFATR.



+®a-3 Tl FEHERFAA, FRER

B Fh$A
Hex 1E99423A4ED27608A15A2616A2BOE9ES52CED330AC530EDCC32C8FFC6A526AEDD
WIF 5J3mBbAH58CpQ3Y5RNJIpUKPEG2SQ5tfcvU2IpbnkeyhfsYB1lJcn

WIF-compressed KXFC1jmwwCoACICAWZ3eXa96mBM6tb3TYzGmfeYwgdGWZgawvrtd

MURAE Z A B,

}§Base58Checkmi3fiFt0 9 +75i

sxTAE (&1"3.3.1 Libbitcoinfllsx Tools”) AJFRRBE —LLIRELLIFMER. AR F5Bshel A GHSITEE". R
W E] LUERsx TEM S {TXBase58Checki& R iFTHEID,

FENVEBESE basesscheck-decode -

$ sx base58check-decode 5J3mBbAH58CPQ3Y5RNIPUKPE6G2SQ5t fevU2IpbnkeyhfsyYB1ldcn
1e99423a4ed27608al5a2616a2b0e9e52ced330ac530edcc32c8ffc6a526aedd 128

PRISER BT/ #HEINER, REERHESAERX (WalletImport Format,WIF) BIRRZASETZ3128,

17 Fi%i /aBase58Checkdm g

B Base58Checkmiy (MZ AN EFER) , HRINHFRETHEFINFAPMEELEAEIL (Wallet Import
Format, WIF) BYhRZASSHIZ128:

$sx base58check-encode 1e99423a4ed27608al15a2616a2b0e9e52ced330ac530edcc32c8ffc6a526aedd 128
5J3mBbAH58CPQ3Y5RNIPUKPE62SQ5t fevU2IpbnkeyhfsYB1Jcn

BH75uts (EEBNEH) EiijiBase58Checkémbs
B RS TA A S Base58Check (B EEIEIAT —) , BIVBE+ HSMBNEERNEE0L, AEE
IR FE— TR

$ sx base58check-encode 1e99423a4ed27608al5a2616a2b0e9e52ced330ac530edcc32c8ffc6a526aeddol 128
KXFC1jmwwCoACiCAWZ3eXa96mBM6th3TYzGmf6YwgdGWZgawvrtd

ERPWIFESESRORRAUFE KT K, AURBRELNLAE—1EE 01", BRMLARERBTFEREREELNQ
B BREERLAFE—T) o

LEARIIETC

NPL TR ZHARERARERTR, REENE NP NIEESEEAREBE AP X TR,

HAIIMBIX AR, RIPREMERRLE EN—1 5, B—3T%4R (x, v) HAl. AEBERRAFILR04ZIZEER 256 L1FH
#F, Hh— 1256t F B AR, F— 1256 tF T By 21T, FIR04ARXDIEERBBRLH, EHEER
NEARLL028E 03 3k,

THEHRRFXFRMAFTEMN AR, ELmdlyinT:



X = F028892BAD7ED57D2FB57BF33081D5CFCF6FOED3D3D7F159C2E2FFF579DC341A
y = 07CF33DA18BD734C600B96A72BBC4749D5141C9OEC8AC328AE52DDFE2E505BDB

THEHREFENATALUS20LAFNIEF (130N H7NHEIETF) RERIE, XN520LFMMF UFIZR04T L, BiRERExIky#
iR, LAREAETNN04 xy:

K = 04F028892BAD7ED57D2FB57BF33081D5CFCF6F9ED3D3D7F159C2E2FFF579DC341A07CF33DA18BD734C600B96A72BBC4749D5141C90EC8AC328AES2DDFE2E
Kl ] i
IH\
EFEEBR 2

SINEERNAPRAT RO HRZHNF TR, MR AL TR ESIEFR T R E T, KB EFMmaT
SEET LA, BTFRIEAPNERENXIET. S MRBEE20L (BRI, X415, y21%) . RS IMKREHK
BIMRS, BRERTLEANXZRE, KREEUSKEANKREHIE.

EWRAITE 414 R —HAAL, —PMRBER—MEREBZE ERNR(X y). MBEMEERE— M FHE, LRSS
RiZHRHN— MR EUt, MREAVEE T APHXEIT, HAILLBIERE A2y mod p = (x* + 7) mod piSRly4tT, XM
AILOEEAMN R FEQIBRIXRAR, BREySIR, NMREARBANNEETIERLD 7256t . 8P REMHEENFTHED
TiE—¥, MEENEHERE, MAKTE T RSMEFHNFHE.

REEERNQBERAERNTIER, MEESKAARL028031FNFIL. FEXFMARRZNERER: EAHREREmS
MARKMENRY? , MR YNRERETF— M FHIR, AIREREEDAERAE, BRRUIN, yAARA]AETEXALIRIHE
FESETH. ME4-2HHERAETRIUEL, HEARNME, MAREMEUTRSEFME. FHit, MRFNIEEyL
I, MRy S (EEXEAE) . REIER, WTAENE, KINFENBYETMHNY LEER TEH, ANESN]
REMEL ERENR, BRENAH SRINERRpMBERE LER THANERNTEMREBRLARNME, yRITAER
BHHERY, DNEAEFAHOYENEANTS. Alt, ATXDy$IrMAeIaEE, RIEEREBEA LR, 0
Ry= B, WEMAENFIL; WRyZETER, WEMOFENFILR. XEMBILUIREARAPLTENXE, ERESHINY
15, MNMERRBEENEREL ERTENR LT, TERERT QAESE:



N
EHZ% WY
x My
AR AT

EERAL
B+ e
#1438 %04

=Yy B a5y &N

N E48 .~ %A N =48 2~ $8

B8 &l B+ 75 3t
HIZ% /902 BIZ% /903

TEHRHAETFRERNQNH, FRT26405 (6611 NEHINTE) MWESBEALFEN, HEPFIRo3RTyRIFE—E
0

K = 03F028892BAD7ED57D2FB57BF33081D5CFCF6FOED3D3D7F159C2E2FFF579DC341A

EPEFBAAANNERFHN— A, XEKRECZHERFNTAARIER. BEEEBRARRMIEEERNQBENR
Ko BEEMZ, NRENEAINIETE KE(RIPEMD160(SHA256(K)FEEE N AR MR LT, JRMtIbRE S
ARTHIFEFENQR LML, IMERZIUEARE, AA— AT UERRH AR AA—ES NI
EZatgI, MEXMAEIEI QBRI ERRK ARt EHitit, B2, XM MR RIRAAR—F8.




EEEINAAANRA T EHFROLENE P HIRIAMEN, ERUAKBORZAFNFTIY, REEILFERIRER
FHHMETEIZ )N AT, FIFPMENZFHBIFEBEARN, TERALEEFINXIFESRALBNEFHRRFEAE
FRINAIMEARE R B RENAFEBEARBNEF KIS, XAXEVASAS— M ERENANLRHNERLZERS
LHEE, AANREFEARIKREHRIIPIESXERSNLIPBXNRZF. SHEREN 2T E - s hitbite?
MERIHANENZERB AR BATEREIERNARENL R, ERETIFERBOQB~ERMIL, 7
MR EAMNLE L, ALK AERTER, BEM(IExe N At Fmitbit,

AT ERZNEE, SRAMEERRSEHE, BFNLETEFEREER—MAENEESAERX (WalletImport
Format) . XMHFHHVEREFNEN AT LUARKRAZMAELWARERELENI A, FRNERLSTIHDRET ZES
AR, XNARAUFRSALARETELRCEZMHENRE, FNERERTEIQPERNLEHIERERE TE
RN AR IFEBER BN, REMASEREXIRERN, e UERXN NSt AT IZ R it fE
KREERAENRFZ. BT T —HIF ARSI 0 TIER,

E4at&zUTAH

K L EEEALB R —FEM LRSS, AN —MABREBWFESERASHEN, MELEESE, MALLIFESREE
WP RE—DFTH, XPMEHRN—NFHEMARMT ELR01, AURBIZMARRKE T —MEHERE, ReewA®
EREBN LR BARIEEER, BRERESR. EEOLR KRG ERERT B TEREEEN QPN M IFE
UL ARRBA B T LRI RSB AR NEREZIRME, WiZRPIURSHER WIFESEH
FWIF, AR X N AR E4E o

BEAENE, XEERAHATEIERERN. RIS T EERAQPNEEd, MBREEKIRSHAWIFELERE
X (BKFHLAFIR) o WTFREVZERNEEEXLANEE, LARRERSHAWFERX (LAFR) S, XIFM
WERNMEAN TASAXERANERE—NMES . HREEAEEEAAAMLS Mt A MEORE, KR ERIFESRSE
N AAN L mitbit,

MR- THRELIN T EBEARHA, PBACTKIERERZPEAZEBRRAB LA HEPRMPARIEARERE
EERAAR, EEEXAPARRARERZZ P Emitit, YK PRI T EERX QPN ERE S HAAAN,
HESAMER (WIF) BEBRERAWFERERR, ZBARIELBREEMN—NFRHANELR0L. &L
Base58Check/RISHE TRIRIAMARMEWIF (“E48") 3R, UFH KL Hke MU FRHNZMNBRENHEFLUWIF (JE
E48) BAFHBIFAE,

F4-4RR T FAENABAERRREBIWIFFIWIFES SR,

Ra-4 7. FHERTAR, FRER

B Fh$A
Hex 1E99423A4ED27608A15A2616A2BOE9ES52CED330AC530EDCC32C8FFC6A526 AEDD
WIF 5J3mBbAH58CpQ3Y5RNJIpUKPE62SQ5tfcvU2JpbnkeyhfsYB1Jcn

Hex-compressed 1E99423A4ED27608A15A2616A2BOE9ES52CED330AC530EDCC32C8FFC6A526AEDDO1

WIF-compressed KXFC1jmwwCoACICAWZ3eXa96mBM6tb3TYzGmf6YwgdGWZgawvrt]

EEERNLIA B —IAHBIE! MPAREELEDN. WIFEEEINVTATER 2 A RREBM] R R ERES R R AT
RZBYLbAsmitt, MM, “WIFESE RIBNMAEZH—IFT, RAXMMLASZ TER 0L, ZEBEARED I
EFBETV AR E4E S VAR,



4.3 FAPython I E & $AFI L 4% T thiik

REEMILLFMPythonZER Vitalik Buterin 5B pybitcointools. 1Efl4-477, {12 MpybitcointoolsE (| A"bitcoin”) R
& A B A RIS TR R EAA L4 T ik

fila-4 { B pybitcointools FERZ SAFN L 4F mtht K94 RE AN K 1bid

import bitcoin

# Generate a random private key

valid_private_key = False while not valid_private_key:
private_key = bitcoin.random_key()
decoded_private_key = bitcoin.decode_privkey(private_key, 'hex')
valid_private_key = 0 < decoded_private_key < bitcoin.N

print "Private Key (hex) is: ", private_key
print "Private Key (decimal) is: ", decoded_private_key

# Convert private key to WIF format
wif_encoded_private_key = bitcoin.encode_privkey(decoded_private_key, 'wif')
print "Private Key (WIF) is: ", wif_encoded_private_key

# Add suffix "01" to indicate a compressed private key
compressed_private_key = private_key + '01'
print "Private Key Compressed (hex) is: ", compressed_private_key

# Generate a WIF format from the compressed private key (WIF-compressed)

wif_compressed_private_key = bitcoin.encode_privkey(
bitcoin.decode_privkey(compressed_private_key, 'hex'), 'wif')

print "Private Key (WIF-Compressed) is: ", wif_compressed_private_key

# Multiply the EC generator point G with the private key to get a public key point
public_key = bitcoin.basel1®_multiply(bitcoin.G, decoded_private_key) print "Public Key (X,y) coordinates is:", public_key

# Encode as hex, prefix 04
hex_encoded_public_key = bitcoin.encode_pubkey(public_key, 'hex') print "Public Key (hex) is:", hex_encoded_public_key

# Compress public key, adjust prefix depending on whether y is even or odd
(public_key x, public_key_y) = public_key if (public_key_y % 2) == 0:
compressed_prefix = '02'
else:
compressed_prefix = '03'
hex_compressed_public_key = compressed_prefix + bitcoin.encode(public_key X, 16) print "Compressed Public Key (hex) is:", hex_cc
# Generate bitcoin address from public key
print "Bitcoin Address (b58check) is:", bitcoin.pubkey_to_address(public_key)

# Generate compressed bitcoin address from compressed public key
print "Compressed Bitcoin Address (b58check) is:", \ bitcoin.pubkey_to_address(hex_compressed_public_key)

Al — ]

B14-5 2T EERAFDIBITER.

—_—y—

{jl4-5 iT1T key-to-address-ecc-example.py

$ python key-to-address-ecc-example.py

Private Key (hex) is:
3aba4162c7251c891207b747840551a71939b0de081f85c4e44cf7c13e41daab

Private Key (decimal) is:
26563230048437957592232553826663696440606756685920117476832299673293013768870

Private Key (WIF) is:

5JG9hT3beGTJUUAMCQEMNaxAuMacCT fXuwlR3FCXig23RQHMr4K

Private Key Compressed (hex) is:
3aba4162c7251c891207b747840551a71939b0de081f85c4e44cf7c13e41daab0l

Private Key (WIF-Compressed) is:
KyBsPXxTuVD82av65KZkrGriwisgLMah5SdNg6uftawDbgKa2wves

Public Key (x,y) coordinates is:
(41637322786646325214887832269588396900663353932545912953362782457239403430124L,
16388935128781238405526710466724741593761085120864331449066658622400339362166L )


https://github.com/vbuterin/pybitcointools

Public Key (hex) is:
045c0de3b9c8ab18dde4e3511243ec2952002dbfadc864b9628910169d9b9bo0ec~
243bcefdd4347074d44bd7356d6a53c495737dd96295e2a9374bf5f02ebfcl76
Compressed Public Key (hex) is:
025c0de3b9c8ab18dde4e3511243ec2952002dbfadc864b9628910169d9b9bOOec
Bitcoin Address (b58check) is:
1thMirt546nngXqyPEz532S8fLwbozud8
Compressed Bitcoin Address (b58check) is:
14cxpo3MBCYYWCgF74SWTdemxipnGUsPw3

Bla-6 ZHI—1RBI, EFARYEPython ECDSARERMHEE R4 E M AEEAbitcoinAIE.

f5la-6 EEFTELL IR B AP AIREIRh L H ARV RI 24

import ecdsa
import random
from ecdsa.util import string_to_number, number_to_string

# secp256kl, http://www.oid-info.com/get/1.3.132.0.10
_p = OXFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFFC2FL
r = OXFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEBAAEDCEGAF48A03BBFD25E8CDO364141L

b = Ox0000000000000000000000000000000000000000000000000000000000000007L

_a = 0x00000000000000000000000000000000000000000000000000000000000000060L

_Gx = Ox79BE667EF9DCBBAC55A06295CE870B07029BFCDB2DCE28D959F2815B16F81798L

_Gy = 0x483ada7726a3c4655da4fbfcOe1108a8fd17b448a68554199c47d08ffb10d4b8L
curve_secp256kl = ecdsa.ellipticcurve.CurveFp(_p, _a, _b)

generator_secp256kl = ecdsa.ellipticcurve.Point(curve_secp256kl, _Gx, _Gy, _r)
oid_secp256k1 = (1, 3, 132, 0, 10)

SECP256k1 = ecdsa.curves.Curve("SECP256k1", curve_secp256kl, generator_secp256k1,
oid_secp256k1)

ec_order = _r

curve = curve_secp256k1
generator = generator_secp256k1

def random_secret()
random_char = lambda: chr(random.randint(®, 255))
convert_to_int = lambda array: int("".join(array).encode("hex"), 16)
byte_array = [random_char() for i in range(32)]
return convert_to_int(byte_array)

def get_point_pubkey(point):
if point.y() & 1:
key = '03"' + '%064x' % point.x()
else:
key = '02' + '%064x' % point.x()
return key.decode( 'hex')

def get_point_pubkey_uncompressed(point):
key="'04"+\
'%064x" % point.x() + \
'%064x"' % point.y()
return key.decode( 'hex')

# Generate a new private key.

secret = random_secret()

print "Secret: ", secret

# Get the public key point.

point = secret * generator

print "EC point:", point

print "BTC public key:", get_point_pubkey(point).encode("hex")
# Given the point (x, y) we can create the object using:

pointl = ecdsa.ellipticcurve.Point(curve, point.x(), point.y(), ec_order)
assert pointl == point

B14-7 B T BITHIAEVE R

fjl4-7 R¥#EPython ECDSARE, iZ{Tec_math.pyfizs



running the ec_math.py script

$ # Install Python PIP package manager

$ sudo apt-get install python-pip

$ # Install the Python ECDSA library

$ sudo pip install ecdsa

$ # Run the script

$ python ec-math.py

Secret:
38090835015954358862481132628887443905906204995912378278060168703580660294000
EC point:
(70048853531867179489857750497606966272382583471322935454624595540007269312627,
105262206478686743191060800263479589329920209527285803935736021686045542353380 )
BTC public key: 029ade3effb0a67d5c8609850d797366af428f4a0d5194ch221d807770a1522873

4.4 tLishEe

HERNANESR, BREIEFXHHNEBRNBIEFESLN. FIM—TTHELAANERRE BELRREM. EXEMRALU
RRBIFAA, WY RAGH RBRERES— MR, HEERNERRINFEZ, RERAIUERIEXNFY,
RAIBEFE LA FREMF. ERA) KEREN]. EXTH, RITBINERROMRERT EREEEEN,

ST EReEReESREMAREET. 8— " MHAFPE—EEZMMBNEE. BRETESRSNRABINAH. AP
BAXEFPARERZRG, NTIEEEIHIERZ0EE (BMBESMLEM) . HIFmBURZHHNF R REE
EXREHR (GBEiZAvoutdixout) o

4.4.1 FFREME (BEH) 328

ERFN—HMIMERED, HEIBMIERNLRES. XMHEENBRERTETRIFMERE. 21MF, tm
ZOE P IR E 100 MENFATE, MEFIERERE% ZHMAH BESILRARREA—R. XMHEENEREE— I
#M“Just a Bunch Of Keys (—3FATH) "AIFFIBOK, XM BIEEETRAELHEER, ENEITEUERE. &HUKS
No BENERREMBRRILBINRIMEMRS, (REMRFENFIENEIR. XMBEHREXMRELITREELMED. 518
ARERANE, SN—ERERARRN, REMTRNASMAZRR. XMERERSBEtItEE FRRNEH
R—B MRt REEA—RRF. HUbBE XEKSEX SN AR EESERAS RN 0RIFMELEREHTE
HENFER, THREIMAEESCAMUMEESSZHMAHEBREFEN. BALRHROZFEE08H%E, BLY
MRZOAREHTEEMARER. TERTESBENBEMNEIARMNESHIFREILERE,.
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442 RENE (MF) %8

WEY, IEMFPHROEEIERAEMBHAEMIMAENTHFERNFAR. HFEBNERNEHT, XIMFDLE
BLLNZRS | SIEHE T EMFAANELE" (B 4.4.4 DEHRTEESHE (BIP0032/BIP0044) "—T) , TEMRATEM®REH,
FRBWEFFENEELFEH, FIUSBEDNRAIENN— M ER2E0MEURE. AEMFHEBIRORANER
Ho XHBREZAFFERENFBERE ZERMNEBRN,

4.4.3 Bhigdh3iaic

BhichiRC R R BIEFFINER (4E3) BEMFNRFHE LRSS, RENFIEUEREIEMT, HEMMF
PBESMEIERBUNFIELR. TEREIREREN, HHECEYN, EBTHRELRENRENNBAEFRanERERT
— P 1R2E24MEINIRE. BIRNIRFERIHREMNED. SHAIUKARME URERENAIEFERHERESNHENA
7o BMICHABAILILEREERREERZ—L, ANE(MBLLRENMEFIRFFRY, LIRS Rkt kH Bk
5

Bhiche# E AT LU RUBOE BIN39F (BIMIH 2 thism e il [bip0039]”) , BanfhFERRS., FEEHN
2, BIPOO39ZR— M EINEEMARIMEL R, BAMEH, BEFEEMBIPO03YERREMINE BTN A ELHRIE
Lo Trezorik B U R—LEH sk B1{FEABIP0039, {BEBIP0039MEF BN TAFES.

BIPO0397E X BhichB ANt Fay e @it f2an T !

1.8E—"P128%256 N MIFENIRRE () o

2 3RHSHA256MEZHIJLAL, FLEILASE— VS B9RIe .

3R INTEREVIRF B S E.

ABMFEDRRLILANARES, HAXLEESEMN—PILELE XH20481 817 F HBHXT .
54— 12F 24 MNARIBNIE R,

FRA-5FR T BEGENANIBNCHE SN KE Z B XA,

+4-5 Bhigty: WRFERKE



18 (bits) KIEFF (bits) B+ IRIEH FEEK

128 4 132 12
160 5 165 15
192 6 198 18
224 7 231 21
256 8 264 24

Bhighg R 128 F 256114k, XA LUE S EAMBMAIRIPBKDFR2RSHEKN (5121) MFhF, FrEMFFa LR
E—MRE MR E R EFTRERFTE $AR.

RA-6F1KR4-7TRT T —ELBYIZS R FAI E R E AT T

+4-6 1281 kERIBNISHE A K2 FRF= £ B F

ﬁﬁﬁt)s\)(lzs 0cle24e5917779d297e14d45f14elala

3 AN
%;355 (12 1% army van defense carry jealous true garbage claim echo media make crunch
#hF (512 bits)

3338a6d2ee71c7f28ehb5h882159634cd46a898463e9d2d0980f8e80dfbba5b0fa0291e5fb88
8a599b44h93187beb6ee3ab5fd3ead7dd646341b2cdhb8d08d13bf

47 256 1HRIBNICES LAR PR £ B9H F

ﬁn

J\mﬁt)s\)(zsa 2041546864449caff939d32d574753fe684d3c947¢c3346713dd8423e74abcf8c

N Py cake apple borrow silk endorse fitness top denial coil riot stay wolf luggage oxygen faint
EDIEHS (247 527) major edit measure invite love trap field dilemma oblige
fF (512 bits) 3972e432e99040f75ebe13a660110c3e29d131a2c808c7ee5f1631d0a977fcf473bee22

fce540af281bf7cdeade0dd2c1c795bd02f1e4049€205a0158906¢c343

4.4.4 P EHEHEE (BIP0032/BIP0044)

BEMREETERERZMNE N T F RERFZXENAR. RaRNREHEERENFEEIBIPO032 M EE Y
the hierarchical deterministic wallet or HD wallet defined, 9 EMEM B E S MEEWTERBIEAR. XM AR LA
BFHRNFEY, XEFHR—N I USTE R AR, ULEFS E#, X MEERIN TEFR.
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MR- MUET®RE, (REERE—TIEBIP0032HBIP0044 1T /ERIHD B

HDEBRM TN (FHEN) PREMPIEENMNE. F—, WREWTLRARKATINIARS X NS —MIFE
DI FRARARBRRZBANFBEES — DX FRPARATINEE. FEDZHRAE T LIRBER TR
B, XA UXERRNDXEN], F28, EARTEEUREITE.

HDHBENE - NMFAREET UAITLERERRI— MR ZANFTIM AT E R REN AR, XERIFHDHRETE
FREMNBRSB[BHEAREETBERZRAITRANAHARL. QAHARRFFTERMTMARERAITE, BREERSSHEHR
FEA AR MBI,

MiFrheliEHD &

HDE:EMEProot seedFEIEE, H128FI256(IFIFEN . HDERBEMPIBNHEHEITE BXMEM T, TARAHDERE
HIRF T EHRONEE MHDEE, FIUEREMNEZHDERENRPHFILIHDEREFFEANRT LB ANERHES,
FERHUKEN, BFHF—RR2E2WER T ~a mnemonic word sequence, IEi1"4.4.3 BhidiiaC"—T &AM, BHZHEIE
CRILUE AN ER S 3D BER#EF,

BT AUNHD Mt E AL 20 T ER.



FF LReM EFAE m
{oBENEUR RS (256 bits)
v - T
R E HMAC-.SHA512 758 b
(128, 2568512 bits) > (512 bits 4iit) (264 bits)
T RIS A EREYL
; F kR
o (256 bits)

RFFFENEIHMAC-SHAS 1 2854 R AT LIS R — Al AR eli&master private key(m) &1 a master chain codef9Mg#. FFA
1 (m) ZEAILESERRINEAELAEINB N EZEMHESLE n + ¢ SRERMENINHNERH M) . BERBAILUS
MBZRP LS FEANIN A5 NEYHE.

LEFEBRNTE
PEWEMHREMACKD (child key derivation) 512 A M BFEZEAHTE HF325R,
FRPTEAERETRNREH2. XNAELEET !

«— P ERAAHBEAHBEL (ECDSAKESHR)
o —PNIUHEERS (256 bits) BIFFF
«—/N&5|5 (32 bits)

IR ARAX MIESINEMHIRENEED, FEERITRRITTEAEMNTFER. BAit, 87 FEAHTEILELRINA
CHRMFER, FRIHRELE T B, RONESHF (ERENARER) SAMABIEMAE, FEERME B
PHITE R,

X=IMBEEEEHBYAI UERTFESR, 0T
BAHAR—FER—U KRR SEFE—RHF B BHMAC-SHAS12 51285 2 BRI LU= 4512 V&S, FRSAIERSIR]

WIFRD AMERD . BEIEFERDRI256IF BT ALG FHEL 55T, £ F BP9 256 (BT AR RS IR INHTE BFAA_LRITETF
. EE4A-117, RITBFIXMXMEA—RSIERIRNOEEFFEANENFER (E—NEBIRI) o




SLRATA (gg?g )
(256 bits) (256 bits)
I - y
o HMAC-SHAS12 e
(264 bits) (512 bits it} (264 bits)
RIS FHREL

FHEms
R 5EwRAS
(%&510)
(256 bits) (256 bits)
3|5
(32 bits, 1410)

El4-11 IEKBFARE IS FFAA

MRS FT UL BN BE K BRB LUK EIERTIFREMFER, LF0, F1, F25F. 5—MEEATULG01LZNFE
%HO

BEBHNT-EEEX MR, SIFEATMURRNABERMRETEENTER, BIERR,
ERTTEMNFEA

FAATREMIFHEE (FEY) BRPREDER, AATEREREMSGIE, FIUFEBRTERARRIMMIIBNESER.

FRPEREEARLIMNIBBREEN TR E R WRIFEENNFER, (MAERXINEEN (8n—1) HEEENF
23 (n+1) HEEE—INFHFNEMFEHR, RESRAURELA RSEMENFER. REFEERNE, FEALT
BERRITEHERPNER. REERNE FERLURN AR A B e — M) SRITE H MR,

BFLAECEIRABMAAE? EFUARMAHPBRAML R, Z/FEMAI URAAR Mk EZE R ZZAHEM R
i

FEB WNBI QAR UK Lo T iR R B MBEA B E R Z SAFMbI R X ik, FLRENFRENRFT,
BIEMIIBHD BB HFEZ BRI NH . —BRENEHE, MM EE"RRE—FE1T T,

i REA

EMFNZ BB, BRITEHEILURARCIERRN EAARANFER. XRFE=TaANE. —MEH, — it
BB FRIANRS . BIRUNEEXM MEERNEOWESZE, filfflextended key, Ri“extended key"tB#%
AR B ROVER B E X E AR LUARITEFER.

I RESAR LB Rt (R F H B R TN E R R 256 U EH 5 256 I B HEXMS 121175, BT BEH. BB
EALURERNE S, ERRARGTEFLR (FRIATUTEFARER) QAHARUNBERARY BAHBR, X1
TRREATLUARY BF ARk, W 4.1.6 £EMAH



BR—1 BERIFAHDERERARMNENN — DD MR RALUTERX N D BRI TFRE D, ¥ EMLARRA L
BB 0my RAHBRAEBEE— M AHARN DX,

— N EIAREE— AR (EELHEAR) UKk—1 L, — N BRI U hEE F 2P B )& K 7E s
SEHPNENDT, PET RARRAILUAREN DX,
¥ BB iRiEidBase58Check3 kRIS, MIMAER ZMIERFERBIP0032-E BB ZBISANSH. I EBZARLEN
Base58CheckFEIFHBINRA S, XEHEBases8mIZFAH, HIMFIZR xprv' M xpub”s XFETZRE] I IRIZE ZHKIR
Fle EAY BZIAR5125E51311L, FrlEtbIHN]ZFiFTrEE|#IBase58Check-encoded R E K—Lt,

XE—NEBase58Check 4R3I RAAFABIGIF

XprvotyuQve4JT5qs3RSTIKXCWKMyUgoQp7F3hA1xzG6ZGuBu6QOVMNjGr67Lctvy5P8oyaYALICAWr UE916GoNMKUgas5hiwWeHx4tws2six3b9c

X E7EBase58Check R 4RhI RN R Y R AL EARE

Xpub67xpozcx8pe95XVuZLHXZeG6XWXHPGq6Qv5emNTi7cS5mt jJ2tgypeQbBs2UARGKECeeMVKZBPLY t JunSDMs tweyLXhRgPxdp14sk9t JPW9

[HFRRMS

ENZERES, PEHEEREN—NMRERINR RS U B AAMEEMAHSRRKE HAH FHARAEEN.
XL T RITAMETEFRAHARNSE: HEBEIFLE, BAENREREISAHAR,

Hit, ¥ REOQHARFIUBHDHREEMN DI, WARMTERENQE (BREAHPRL)

XipREA A LR SIEIERREMpublic-key-onlyfit B, EEEEF, RESBXENAEFAEE LA, HIUEYT
BAHARMEIZR, X E T SIS TR EM ALFAR LU b mtit, BEART UFEREIX Mt B AR LS
Mo SItER, ER—MERRNIRSS L, T EMATUTE BFrERNX NS E R Z U R ERNFAHA.

XMAEN—NERNARRLE— T BRNAHPARERSBEAHEFHMNERSE L. MERS[BIUERAX ML
PRITERREERAE—ERS (LLNBEFNBYE) QIE— MRS mitit, EA 7T KA, WERSBASEEMTL
Ao REHDHEMIE, M—NAEREEFNENRERS B[ LEIERT LA M mitiit, Z/Emies LEEIBRERSS
o XMTTALCIREB T B ERIFRBAEIFRIBREE RS 2SR A QAR

XMRRAENS—MERNZARLBNEEMH L. EXMELT, ¥ENLBAIUREETARKEPHEEFRE
B (Ebin Trezor EEHFEE) SR BRAHAR A UELRT. £AETLURESR SIS EE it miAsAs] AR etE
KTREF. NTXNREE, EREUUERT ROLARATZELIMEAREBIEFHEIRE (FbillTrezor) EEXR
5o EA4-12 R T REAHAREITE FRHARAIZENHo



BN FN5A
(264 bits) (264 bits)
Qb HMAC-SHA512 FHEGRES

) (512 bits ) : (=510)
(256 bits) e £256 bits (256 bits)
R3|E
(32 bits, I410)

E4-12 I B AHARKEIE— D FRHEAR

FEFEANTTE

M BAKIARTE - AHAENENRREERN, BFI—LEXK, WY BAHBRHTEEFEILRFAAZER
g, B2, AT BAHARESHIEN, URFLARNBRERMIRINE, EEME] LUIRARITEMEIEM T
Ho —MEASHMMBENFAUNR— I, ATUREFMAENTER. BEENE, FLRS SR LUARENEAE.

AT RXXREE, HDEEEA—Milfthardened derivation B EAITERIR. KR T T B AHIAR LUK F S 2 B/
KFo XMEUITERZERT BMPRERFHEE, MARESAHBR. XMES/FIRFFEIET —EHAE—FE
P EH T REDS FARIER FIEFD S E bR TATA. SBUBTTERRBER/LF5—ROTENFLAER, TRNEZSMIAR
BRmANBT S REPM A AHARL, NEL-13F.

RFATH FFhiR
' (510" )
(256 bits) (256 bits)
y
HMAC—.SHA512 F4NMB
(512 bits #4) (264 bits)
ARG R AL
-~ TFHEwAD
&%ﬁéﬁ.ﬁ% (Z&510' )
(256 bits) (256 bits)
#3515
(32 bits, 51400)

El4-13 FERINRITE,; 2T 8 AHEH

YR WFASATTE R IERERN, BENFRRAUNELRSEA—RITESEFRBINERT2TRMN, SRINER DT H
DIRREF R ZWB LI BRAHAR, RANCHEmER R emART R NERETALA. BURNTTEBRIR AR
ELE—EE, AT BAHPBRMNNERN LS EM5,

BRI, WRIFEEFN BT BRAHBRNERERITERHARN D XM ARIME CRETHET BEENXKRT, RN
ZMERUEIE, MAR—MRHEHE, RIOTEAHRR RIFNAIE, NTEETHEINERR, FRALFRITENSE—



BRI T AR IR TE
IEBTTEMEAITENRSISHE

BETEAZETNERS I SEENMNEY. N TXOBPASMNESITESEDITEHRESMBUITE SR, XME
BIEWNNPMNEE, F3157E0F1237-1(0x0 to OX7FFFFFFF) Z B2 B AEENITE. &35 7E281M2%2-
1(0x80000000 to OxFFFFFFFF)Z B89 R SR L ITE A2, EIt, R3|IS/NF2IMBEREFZHESENN, MATRE
ST FRARERIEN,

ATIRSISHERZHWARNETR, BUTFERENERSISEEMNOFBETN, ERELAE—MIS, F—EMFE
AR RIA 0, BEE—IRILFHIE (F5/5:H80x80000000) MiEERT N0, E-PBUBIPKRFETESIS
0x80000001, B#BFANL, LULEHE, LYIREFIHDEERSIS, XrEKE 2%+,

HD$ B EHIRAT (BRiF)

HDHEHHNEREABE RN, BEEMRFIZERAFIT () FRRERT (RR4-8) . BEMPITELRMLAES
BUm$T3ke AL, B—PEBPERBFLARMO0, F—PAHPLEMO, E—NFEANFEAREMO/L, LU
i: 38

ZA AL BMNAERAEE, BEREETITEENENERH. 2MIF, MERmXYZIERIZEFZHAmMXYREZ N T2
Ao, MFZERAmMXYXEMXIEYy N FZEH, mkXEMBEXNFZH,

#4-8 HDXBRREHIFIF
HD path FAiER
m/0 MEFER (m) FTEHNE— (0) FEH.
m/0/0 B MRAFER (Mm0) BFER.
m/0'/0 BE—NFoREHfirst hardened child (m/0") HE—NEMFEH.
m/1/0 E2NFEH (1) NE—EMFEHA

M/23/17/0/0 FRPATELNE 24N FEBFATTEHNE L7 N FEPNE N FEBAAIITEHNE N FEHR.

HD$X B IREMBIZAN

HDSEEMREMRE TIRANREE. 8— S BEAHI0ENTFER: 202 MNEMFBPM20121M 2L FER. TS
NMFEBEXSHAZNFEBHELULEH., REREE, XMEETUTRERIILTS K. B8, XHFETRMRE
%, WERAREHITSMUEEREEE. LHENFEFENHDREZE#ITEERS, AARBAERIIRNED X
UKL 53 32 BRI eI R TEF BYo

AR REA RN (BIPs) I T XMERBARRNE—BE 81 /L M HD BRI INATE, BIPO043RHERE—
PR FRSIMERRHRIRIR R TIIRE MR purpose”s EFBIP0043, HDHBMZEAERAE—BEANHNI X,
MBEBRSISBEIRFEEH BEmETERE X FROMO B, EDMF, HDEREBRERDIMITZN T KRB MK
2515 E X B B il

TEBIPO043tIET, AT IERKBIABMNFHRIMNSE, BIP0044AIRIN T 2K P 4EM{EA purpose”s FrEEEBIPO044MIHDE Bk
BREBANNE D ZHNERMZENX . m/d4,

BIPO044157E 7 B &5 M E X MR BRI :

m / purpose' / coin_type' / account' / change / address_index



FE—ENENHEERFIRE NS, FEMN coin_type FHERR B MEMIMAH B AT L TEMHDEREPNEMESEZ
PMRETEECHIAREN, BB =MEMmEENX: Bitcoin is m/44'0'. Bitcoin Testnetis m/44'/1', L JkLitecoin is
m/44'12's

WHE=FRKE account’, XAJURIFEREANT RHHELHREN, MEBASMIINEREEIRIIASEMLKS, 30
BlF, — P HDHERREEERM N ELFH KA m/44'/00' F1 m/44'/0'71's B MKFEZE B S IEMBIR,

FHHBEEFEE change”s 8—MHDEEEHENIN, —MEAREIHI— N 2ARETEMIL, FELIEINERE
BEARTERRNTE, X—BEAFERNTRENTE. XRATATFX—BENWAIUEAEARLIFET, BETE
B AHEARL, WHDERE/TEN ] BRHIERENERN TR, MESEABRINN ‘address_index’s tbil, H=PMELH
WP UREI T T HIHIIETRE M/44'/0'0'10/2, FTR4A-9BR T BEZMIFIF.

£4-9 BIP0044 HD $: 845K+

HD B&1% FEHR
M/44'/0'/0/0/2 BB AH AR T LA TRKF
M/44'0'/3'/1/14 B+ H T AR E T DL R K
m/44'/2'/0'/0/1 AT ERERGEREHEKFHE A

fER LY BR R IR Lb s h % &

KIBEIENBHNFERLLSHANERESGSTER, (oA EE=MEEBIPO032MAEME AU EN B ARSI EHT
B

$ sx hd-seed > m # create a new master private key from a seed and store in file "m"

$ cat m # show the master extended private key
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Xprv9s21ZrQH143K381Q9Y5p6qoB8C75TE7INTpyQPdfGvzghDt39DHPFpovvtWZaR- gY5uPwV7RpEgHs7cvdgfiSjLjjbuGKGejRyU7RGGSS8Xa

$ cat m | sx hd-pub O # generate the M/0 extended public key xpub67xpozcx8pe95XVuZLHXZeG6XWXHpGq6Qv5cmNfi7cS5mtjJi2tgypeQbBs2UARE
$ cat m | sx hd-priv 0 # generate the m/0 extended private key xprv9tyUQV64JT5qs3RSTIKXCWKMyUgoQp7F3hA1xzG6ZGueu6Q9VMNjGre7Lctvy
$ cat m | sx hd-priv 0 | sx hd-to-wif # show the private key of m/0 as a WIF L1pbvVv86crAGoDzgmgY85xURkz3c435Z9nirMt52UbnGjYMzKBL
$ cat m | sx hd-pub © | sx hd-to-address # show the bitcoin address of M/0 1CHCnCjgMNb6digimckNQ6TBVCTWBAMPHK

$ cat m | sx hd-priv 0@ | sx hd-priv 12 --hard | sx hd-priv 4 # generate m/ 0/12'/4 xprv9yL8ndfdPVeDWJenF180iHguRUj8jHMVrqqD97YQH

] — o]
4.5 SR FEATthhE

FEUTELD, RITKEEINSETANBAMMbIL, BINMNEFAA. WAMNSEZ At FlSiit, MAEE.

4.5.1 NZEFLEA (BIP0038)

FAEAMTRE ., AR EM B REXNIERS, ERERFESEULI, RAZERSAFEENTENKRIRAMEES
B, BRFBEATBEMPARRMEESMDE, SAMAEFFLPREER—HESEENSER. BIEBENEANBLANE
BAEERE—R, BIMREUEESD. G, GINAFRRAZALREERENG, MESEBHAMN— M HREEREE
F—N MARZMEIEEEEMHERKLE (BN454 £ERE—T) WEIMNPEENRE, LIV, BUIR—B&HX
HRGHERE? XEFENLLBEFEHT . HE. IUERZSTRBREMN TR RIERNINZTARE
BIPO038HILH &,

BIPOO38IR L T —MEBRIRE, EA—1ASMNETARHHEABase58CheckxNFMIFAEAFHITIRIG, XIFMERIFABRBILL
ZEMRFEEHNRE, R2MEHREEEE, RETATEATERERBRA TR 2. XMNBARERERTAES,
XMREBNISTEIL, HIzRATFElNESENENEIENE,

BIPOO3SIMEARR: MA— IS IATE, BEFEAWIFARET, base58chekFERTERMIAIZ 5" tLIMBIPO038INZE S RE



E—PKEBBEEANOS, BERZ I RAN—BREXNHFFEFHRAM. BIP0038INEHRNERE—TH
base58checkRIBIIRIMNZFAE, BIZBN6P, MBIREEI—N6PT LM, XMEKEZZAZWNEY, HEE—
A<k (R ZZPAREHAETAREWITISINNFAT FIRA5) . FE2EREAPPIITEAEZIRAIBIP0038INZ: T
BFLEE, SERBFREOSHEIEHENTH, F=HAPP, BIHESEFAET NN ESAYBIt Address, AJ LU KRS
BIPO0038HIZ .

B@EFERBIPO03SINZNZ ARG AR ZE——KRKK EEDFE. REAFERTEROS, FHABIPO038INZEAIFATE
RZEMTLENZ S, B—MEENA TN EESRR (WERRIELE) -

fEbitaddress.org EMiXZR4-10FI0ZZ5H, BEMRAOAFEEHAOLSHINZEZRH,

£4-10 BIP0038INZFA A F

FAfA (WIF) 5J3mBbAH58CpQ3Y5RNJpUKPE62SQ5tfcvU2JpbnkeyhfsYB1Jcn
#13 MyTestPassphrase
IEFLA (BIP0038) 6PRTHL6MWa48xSopbU1cKrVjpKbBZxcLRRCdctLI3z5yxE87MobKoXdTsJ

4.5.2 P2SH (Pay-to-Script Hash)f1Z &% & ithht

IEWNFAIFAA, EARBLLS MMt MEFIFFL, KIRTAHA, MAARKRTLE. BAERATAI LS R HREE—M1
FHRBUstbiE, BT REEEEE AN HARERMARRRERS EESE.

DU F 3T LRI T LR P2SHItAE, BREHIRNIMESEEZRZEXZ ML, MIHEELRTRBPZRAEAR
WA, MARLIPNFIEE. X MEME2012F18HBIP001653#, BRIENBIPO016IR M T MThRERIthut A< 5 /Y
MM IZHRRA, FRITFREESIESHLIFA LML MRINR S, WETAP2PKH, &EEHAZEISF LAV,
TMUNFE—NRIPANGEE, RNUEE—MASZERFREEILR, FOEMUAIAER, XEBRSWE TR
R, FEXTHIEAYE N\ BR S 4 L K BA PR

— P P2SHHUUE MR SHIAPEIZE, EESCGERBFREXMESHM. (13201'P2SH (Pay-to-Script-Hash) "—TSJtbA+40
BIT4R) RIS — P P2SHIIES R EA— MECUR LA it B EIS RN B F R, FHERBENBEMAMAEAMN:

script hash = RIPEMD160(SHA256(script))

HIASIE 7 1945 R 2 HBase58Check AT ASHINRAS. JRiDE1EEIFF L A3MmigHiL, — NP2SHMIIEEIF=2
32M8ednmuyZ2zVbes4puqed44NZumgG92sM,

P2SH A —ERZEERMNNH, RAP2SHIIDERHEARSES SR, EHIJERREMERNZZMA.,

4.5.2.1 ZEF A MuEAP2SH

BAl, P2SHRHMERE NNKLNZATZESHMUMA, MEEN, KREHNAFESNELRIEAFIEN, WWEAREHESE
AE, RITHHHEZEERRHUERFTENSHENIERRFEMNER (BRTANEE) , RIFAM-B-NNSES, HFM
BETINFN. 0, F—EHRINMEETHIERZSESZMUFTEL-28R, —PBETMHNEBRN— P ETHE
HHER, URRAEP—AIUEZEETI - PESHPUEREIX Mt XEMUFERVIRITRO—MEREKF", HPE
A= EREAUEER—EH . HGopesh, BobEMRIMIZITIMEIILL— ML, FIRENMMEINSTE—12-3WEZE
2, BRSEREZSWETRBIEEDR NI SSEINHFEEXERZ.



BB 2EERETRRNAEAP2SHIU IR RS AREE AT,

4.5.3 tbishEl Sithtk

St e S T ENEE BMNAM LIS mitiut, 90, 1LoveBPzzD72PUXLzCKYAtGFYmMK5VYNR33FLEE & T Base-58F
Flovell, EISHUZEEEMABIHHZREFAANR, BE—MAAEEREEFAEERMNILFmit, BRE %
RIS EREE, ZH ARSI RN EIRE—NAR, £RAH, BEMRILERiti, FRERTS5FRENIISE
FEMRTE, EEHHZR, EIHE—TE.

— BB —MLEMEERVFI S, REXMESHurAAT UM E it BRI A B E EE LS. AlSi
HEREEEAt A E SR 2, B MRENEMtItERNECCHISHA, RIELLAEAFAMUERZHNRE— 1 ESE
EFFRBIFAER,

EFE—ER, HNNETEugenia, —UEIFRETFNI I EEE LS H. FIMRIREugeniaBAR T —7LtbismERERD, 7
HEERAS ISR ERX NI ERER. Eugenial§RBiE— 1 LKidsH KR S ik ket ) | B & BIRER.
ILRNMNBEX NS HULINAREE, XS EugeniaEEFBHNREMXERET 4o

4.5.3.1 £ AL S ik
HAMIIAIREEAR BBases8F R E RS RARFMHARIFEETEMN, R 1kids"FLHNERKEINS LM
1Kids111111111111111121111111111111F)1Kids RUHBHE, XL kid " FFSLAYHINESEE

FRRLE58/I29k Aititit, R4-11 2R T XEEF 1kids BIZRRIMILE,

£4-11 “1Kids" S SHYEE

From 1Kids11111111111111111111111111111

To 1Kidszzzzzzz27227277227277272772777

FANEIKiIds" XM EIE L F T, HIATUEER DU PP EIRHIBRE, NRE—aE@MENREEN, *F
EARARREE Y, AT RIMAKLI105 1MER.

R4-12 FISWHIMESHE (1KidsCharity) B4 BERERE]

KE bk T L Y4 R R E]
1 1K 1/58 <12
2 1Ki 1/3,364 50=
3 1Kid 1/(195*10%) <2
4 1Kids 1/(11*106) 153%h
5 1KidsC 1/(656*10°) KR
6 1KidsCh 1/(38*10°) 2K
7 1KidsCha 1/(2.2*10'2) 3-4 B
8 1KidsChar 1/(128*10?) 13-18%
9 1KidsChari 1/(7*10%%) 800%F
10 1KidsCharit 1/(400*10%9) 46,0004
11 1KidsCharity 1/(23*1018) 250 %

IESOREROL, Eugenial§ RREUAIRE L“1KidsCharity" FFSkIEN S sk, BMEMEHTENBRENI#HTIEE. S5



— N FRRSIENSSFINTEME, BIt N FHNEREXNESZELT AEGTERIRYE, ENAREFNAEEZER
WBIBETT (GPU) HNRERILE. PBLEBE R ANRSEELSTIEY PRAEEN, HEHRET T IHASHUNES. B
GPURSAIERFNSHRELLABHECPUERREZ N ER,

H—HF RSN S EZRR TIFNES— P HERNIISH I, WalSi s t. — M @ —MAaiFiEcPu
EfHET Nt A FHELS MU RRIFLAS T BIIRSS. STNEFIRIKE, Eugeniaf] MSMIIBRIEXN N7 NFAFAISHIAE T T
6, EILNVNEABMBEUREIER, MABA—TNCPURRE/LTMAAREILER,

ER— St —ITUEE EANERE: SRX— 1 FENESR, RESRMURTNAENERENE, EEXMIEEE
RINREINLE, Fl4-82NEISH THFIF, AC++HERRIFAS ML, XNMIFzAE T HIES6 T HMEREF Ih.
HEE. TRE—HNEEMlibbitcoinZE,

f5la-8 EISZHEIER

#include <bitcoin/bitcoin.hpp>

// The string we are searching for
const std::string search = "1kid";

// Generate a random secret key. A random 32 bytes.

bc::ec_secret random_secret(std::default_random_engine& engine); // Extract the Bitcoin address from an EC secret.
std::string bitcoin_address(const bc::ec_secret& secret);

// Case insensitive comparison with the search string.

bool match_found(const std::string& address);

int main()
{
std: :random_device random;
std: :default_random_engine engine(random());
// Loop continuously...
while (true)

{
// Generate a random secret.
bc::ec_secret secret = random_secret(engine);
// Get the address.
std::string address = bitcoin_address(secret);
// Does it match our search string? (1kid)
if (match_found(address))
{
// Success!
std::cout << "Found vanity address! " << address << std::endl;
std::cout << "Secret: " << bc::encode_hex(secret) << std::endl; return 0;
3
3
// Should never reach here!
return 0;
3
bc::ec_secret random_secret(std::default_random_engine& engine)
{
// Create new secret...
bc::ec_secret secret;
// Iterate through every byte setting a random value... for (uint8_ t& byte: secret)
byte = engine() % std::numeric_limits<uint8_t>::max();
// Return result.
return secret;
3
std::string bitcoin_address(const bc::ec_secret& secret)
{
// Convert secret to pubkey...
bc::ec_point pubkey = bc::secret_to_public_key(secret);
// Finally create address.
bc: :payment_address payaddr; bc::set_public_key(payaddr, pubkey);
// Return encoded form.
return payaddr.encoded();
3

bool match_found(const std::string& address)

{

auto addr_it = address.begin();


https://vanitypool.appspot.com

// Loop through the search string comparing it to the lower case
// character of the supplied address.
for (auto it = search.begin(); it != search.end(); ++it, ++addr_it)
if (*it !'= std::tolower(*addr_it))
return false;
// Reached end of search string, so address matches.
return true;

}

THiEFRERCHIFRIERibbitcoinZE (WEFBIRAENZRS) #HITHF. BEAITvanity-minerfIaIHITXH (R
28, B0FI4-9) , EMSEIRRIEL 1kid"FF LRI mithit,

fila-9 4RiFFHiETTvanity-minerizZF Rl

$ # Compile the code with g++

$ g++ -0 vanity-miner vanity-miner.cpp $(pkg-config --cflags --libs libbitcoin) $ # Run the example
$ ./vanity-miner

Found vanity address! 1KiDzkG4MxmovZryZRj8tK810QRhbZ46YT

Secret: 57cc268a05f83a23ac9d930bc8565bac4e277055f4794chd1a39e5e71c0383f
$ # Run it again for a different result

$ ./vanity-miner

Found vanity address! 1Kidxr3wsmMzzouwXibKfwTYs5Pau8TUFn

Secret: 7f65bbbbe6d8caae74a0c6a0d2d7b5c6663d71b60337299ala2cf34c04b2a623
# Use "time" to see how long it takes to find a result

$ time ./vanity-miner

Found vanity address! 1KidPWhKgGRQWD5PP5TANGTDyfWp5yceXM

Secret: 2a802e7a53d8aa237cd059377b616d2bfcfadb0140bc85fan08f2d3d4b225349

real Om8.868s
user Om8.828s
sys Omo.035s

EMNFATETTUNixEr L time il HBVBITRERT, SAIRBERE/ LM HREH TR kid" = N FAHRIRBIE R, RENTH LU
RN R EsearchX—BFER, E—EBNREONFHHEL N FHVERERFTELSAMNE!

4.5.3.2 i Stz e

A SHMEEE AT LUE N, RTLIHISSREHEME, ENERE—IERI8. ATFREREMN, —MRIFAIHULENFXELUER
18 SEUHUEEAIREYIE, LIERIRIRBIE 2t IB0IK SR, FEMZ, FSthitthrIEE S AER ABEESIE— DM
FhRENIAEATIIE, HEES— P EISHIE, MMERIRIREIEF.

Eugeniad] BUHER ARt E R — M RENERMIE (F1%0: 1J7mdg5rbQyUHENYdx39WVWK7fsLpEoXZy) o Z&
SR LA A — N L LKid s FF Sk B98N S ik LU B 1S B .

EXHEHERT, FRE—EEMI (MARSEFA— MR WS MXKRZ —2/IMAE s REREIR,
Rt B S RIRIEEVRIREYRINE, MTTEREEEAEC. NRFERRMA AT T IRAVIBRUAL, RAF A UTEERZ
BBV E LR R MR (RAO ML, BREEFN(E R EERIRRIERE—. 7ERENMIE
1j7mdg5rbgyuhenydx39wvwk7fslpeoxzyfIIER T, EBAF AJRERROEL/LNFERL7mdg”, FIASHILITED, ERE
SHiAEERRES, BRLEARIEIT B R NER A G A A IR E R S #1/L N FRMECE AL, d1R4-13F7R

+®4-13 RIS ES

[FhRFEMN Stk 1J7mdg5rbQyUHENYdx39WVWK7fsLpEoXZy
A FFFILAD 1J7md1QqU4LpctBetHS2ZoyLV5d6dShhEy
5{i F#FILAD 1J7mdgYqyNd4ya3UEcq31Q7sqRMXw2XZ6n
6 FFFITAD 1J7mdg5WxGENmwyJP9xuGhG5KRzu99BBCX

AREN SIS RSN 2M? NREugeniaEml1Kids33g44erFipeXrmDSz7zEqG2FesZENRIEL Siidl, FAFBIAEEZIEN



SEEMFEM—LF/ALE, FIMTEHuEoF ERT 1Kids33, XFEMBFEREEEREL 6N FEELENNES
st (EbZ2RiZ2hF4F) , MEELELEugenia%3364(FAISESR, AFL, EugeniaffHipy%s) (HEFS AT HAY)

BERHEF ST ERNERVASER. NREugeniaftHIFH MEMS T FRINASHIIL, RHEERFZWEBE10FFFEIIR
#, BWEEPABM, BEERREEXASEERNNAS HBIEER. WEugeniakifi AIAEREES H, NREE KRN

TRY T BEAIESH, Fi5IBANREFRIEIRA B U A AL S It B9 R Ao

4.5.4 K558

M BRITENTERK LRI DA, BNAKRENT AEERBEEYNmiti, EXHFBHERN, EAMue
MR RH. AHRBER— M IEFEARNEBIENHEL TEMILST ENLH%E) NAN. FARDIE, — P HREE
AR MR 2, UHERRERIAT. KSEREIMIFFOIER TEMRBERNNER. (FA—NLEFMHEIG, MREKE
BIRELA TERFHXKAREERMARTEME, MIELNEZFRE, BEICRS, WEHMELABRNREER2MT.

RHBABEWSFRAR, KN, MM, BIFEEENRNZ—NEBRN—MATENER K L. R4-14BI T 4R
BERERIA .

F®4-14 LM R BRFAAM QBHITENR R

AFFtk 1424C2F4bC9JidNjjTUZCbUxv6SalMt62x

FE (WIF) 5J3mBbAH58CpQ3Y5RNJIpUKPEG2SQ5tficvU2JpbnkeyhfsYB1Jen

BYFERAIE, MUUESZHERRERE, EWEMAbitaddress.orgMih_ ERIZ FigJavascriptEiles, X MNTEEEE
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5.1 &7\

LR MR Z RIS RAATREENE D RIELEHRRIITRE, RATEAEBIROETZN THERILSHRSH
DIARER. BEELLISMMERFUEAREMBIEIE, HRAFMNIASIKEENRZ2KE (EHSMERE) o tEmR58
FERRHIREN, XEMEEMTEERTRESSENERBNEXER. EMEKRERLKXENEKEIKE, 51
LR R ZEMEE LI XRE ERN—PAFER.

AX—E, RIEZEMREHRENZSHN. FAESEER. AR EIER. MR RINRRAPAE R H R Z K
ABRB—EBD.

5.2 L35 R SRV & s A HA

—ERMRZNESFHEGTERIZNB—%, WEZEMRE (origination) . MEE, WIFMIRBZEIFE—ITHESZIE
BNE, XEBAMSENEZXZIEONSHASHERITA. ETHR, MRS R RIS HMEHR, EHEmM
g, 5—MNR (WEMXEE5E) Wik, FREXSENEDHITE, BEXERZRMEFASHT[ER. &
&, IRMRBZW— T TRIE, FRAIZIKRE EF—MEREF ST R ZHIXRF,

—ERMRZ—BERIERIIXRE EHREBZNESERWEIA, ERALETEKEN—ED, HFERABHEHRZS
S5FINIAERRH. TR, BRXERZHEI—NPIEER THLISM AR TR RIS PR ER—XEEMEN
R LUE R BB AR — Nt m R 5 £ A,

5.2.1 SIBLFHR S

B—2RMRZERRARS ZRFETFINRRITNENER, SXZEM, —EHRTRGERE— M EEETES
BHNIR, XNMTARAERSHEITNA SEERERFEHI, MARZLAEAHFT—EBEBZERZHA.

R MR Z AR ERM AL LHEA TR, BMESIEXERZHNATERXMKFIRINEF Ao thill, —NMARNAKRK
AUE RTEMEN (S RIEF FIRER R ECEOR H, MMM, XMARNAMKKRIERFTUSIRLLIFTRS, AEILCEOE#
THFER, MMMEZER. —KZRRIEE—MIEKFENAEREDN, BERIFIMXBIEEUEN—EXZFRHERE
BHRIR, MAR—MIEKF .

—BE—EHmRSREE, ERRATHEE (1) 8. IRERSEEHERN, WZEXSAEMEEN,
BETHBXEASHTENMEER. BE, AR TRZOARENLLR DN, KMEZEREE, EERET
—PNEREQAHEKE (KR BIET TR,

5.2.2 It S EEELLR RS

B, —EXZTECRELMME, FREREE, BARMARRES, KRE, —ELHFTHRSRZE3002/400F T
iR, MEEGIREAXIRT LA MR HRANERE -1, REREEEEAST MmN RRBERXERS
WIEHE, BARZEHTFTECEAREREZERZNE—TR, B, XENTIAFEEEREE, UFARLLEE
SR BTFRERSEEIELATEEANBER. LPFITE, AT IRERBENERNMEZ AT HERE,
ERARXSEEHRER, MEKBIIBMELEZTHESER, BETRSUEEENEFRETRRE. REXERS
AILELRRER Er B BTMENLET TR, XEXZRINAREHEE - M N RNHFEER,

LR R Z AL LUBI R NEBEMLE (FIAWiF. . NFC. ChirP. REBREEFIMILE—PWITRRE) HAXFILL
BMME, EERIGERT, —EFMRXSZTUNBEHETLE. TEFFER. ¥ MsiBnLue e Ul AERERN
AT, —EHBMRBEEARRFINFEERNREFSHRARITLIRE, FRRER—FEEH—F
SkypeMIR{ES. ANFMREHRTM T —FEIELEN, FIUEAR EEFTREELEEFAAIZHRITIIRNRZM,



5.2.3 [LIFM R BELLIF RSP REE

—BE—ENHRGRAXIER—TERELFTNENT R, XEXZREBETREIE. MRIZRIDEBR, &1
RRESRXEXZERIX I T RAMEENEMBTR; AN, XREAEESWEI—FRRIXSRINEOES. IRXER
SREIENTH, T TRSELERIXERS AANROARZREE-FRTIISHIELHER.

EERHMER— TR RS, XERES—PHHET T REER—EHEMNIST TR (REEMHNTNREERRN
RN R o BMCRHRELR T —MABSIERE. BB EERINEREHN %N —XEEAE T =8
WAERRFN. RHRZEXERE (BERSMXR) RER—MNES— I NREEERNHBT R, —ENEIRIE
BHBRERILEMNEPERTRNRZSRAEE Z A MEBT R, ME—MENTRXSBRZLAXI=ENT"5
RPN TR, LU, E/MHZA, —EBMNREMIBIERRY BN —HEMEZRERE, BEMEEREIN
FHT REREEIE.

EER M HIRIT AREB M A R B ERZMXREMETRIRN, EAMLSHMEEIEEANE. AT #RIIRESH
WA, EARSKHHEMHW R RAZNERREG, 8- T TRECES—EXZZMIFITRIEIT. —TREXS
PREEEEAM T R A RBE —, "8.3 ZZ IR RN — T AN BRE LR B RZREBERBIRN,

5.3 X R4

—ERMRBE— T 2ERNENBLHENSESN, ZEBEEMENTR—ZEREMER WAE) REEBRILE
(atE) BRBRER. WEMXZNBAENREESKSHEZNEELXR. MNZFEIIERN—TRISENEZES
WEN—EHENLET. AERBEINRX MBI EENATLUES, —EHRTREFEE—LFE, WNR5-1FT.
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32 5 B9l E B i)

PEREEX T MBI KR EEN RPN Z 06, EARZURZE, ERIKEMN0, ARKRILEHIT. NRIHE
BRI ROFHE/NT51Z, MBEMAKREE, BEEXMEENKRSEZFINRZKAERBEEXMXREE, W0
RUMERBATFSZ, WERHER—PUNXTITHER (M1970F1818LERIME) , HEEXMEENRZA
PR ZEAEREBEEXMTRER, WENEBIERE S TR — KRS R ERTE T LUEHE.

5.4 32 SRVt F1i N

IR RZHNERBURBRECAN—IRZZHL, BMUTX0, UTXORTEEBDE. HATEEMESIERFXRERIH
WEBAWMEIRF R E H RN —EBNLFHET. WHTNEENEUABANRUNFAERTAN (RIEER) UTXO0,
— AR, STRIFUTXORREIKRES, Xt¥, —MAPEH WA FUTXONBEIBBE MRS
BIMXRAP, EfF L, HFAEEEFLSTA KA RIS, RERAEEERN. 2BBUTX0, “—MAFPBLLE
MRE, MR- B ST RENALIZKEZY. EHREEIRBEXRERRSHRERTZARUTXO0
Kt EIZAR R,



FELA MR RBENLERS, WRERT, REDHEIKREENUTXO,

—MNUTXORI LR — B BIER F. MEETAI KD IR AVNIR 0 —#F, Lbs e LI BRIz \ ) 2K

B EE". REUTXORILIZERE, BERBEROIEHRT, METERTIAMFED—FAAIEDT. WR—TUTXOL
—EXRFIRFERN, EMEWIF—MBAMEMERE, ERRNIEXZPEMRTK, HlM, MBE20LHHIUTXOH B8
T4, AR ZUIVEFEIRE D20 MAUTXOH EFERMREIL: — BN T IR RAEERA, 5—1 2
A1t R R ZEIRBIE B, XEFAE, KO HRZEMRTELT,

BR—T, —(UMEEXLSTHIRE tiEhtBSREHEIMPIEREM MY RERHH A SR ETMES(TEIL.57T.
NRAJRERDIE, WMRERINGFRIZH (EiN—K1TRmAs N —EEN) HEZ/NEFTNAES (FLN3PEERED) o IR
BATRNE, A —KAEINYERE, tbilsafm. WRMIBE 2R, thils, ATHEER, MEFEI3.5THIK
=, HHEREREBIHEUHRRER,

£, —EFTRZEUUEERRE, BUTMEFRTBRUTXOHREIEL R, BRTEBBUTXOH—THD, METF
REIB—TTAAMETAMAS L EMER—F. APNRENAEEIMNEFAIBRNUTXOFIEI S MBI MRS ELE —
ATFHEFET—ERGRFHEHE,

PEIMSLEEP—, tSHNARUER—ERBRARIRER: A65T/HNME, BEHERNKE, HEEA -
LR ZERNMIRAGEHITIRE, FIEXLERMN. HEUXIHNUTXOTRNAS, MEHAFRNEEE TN, H A
FRrl. RBEHMURESXABUTXORMERIERZHY, XEFS5ME X,

WRZHEFENUTXORMARZZ RN, BHRZERIUTXORMARZHH. BIXMAR, —EENRHNMEERREMRE
F2 a1, AERZETEFEMEIRUTXO, —EIMRXZEIEAMEENESRFENUTXO, HEIERMHREE
YL bR E H B UTXO,

N FHABAERR, B 1%, ER—MEHRNRZZEE, TACoinbaseXXF. XEGMTKRPHENRZH. XM
SEENREZREAET R~ LB TFANLEE DA RRT Lo XEMEN AT UEEY 12
IR EEHR, HITKTESER#HITIFR,

BN, WM—NEmFERIE? SEBTERLEER? Mg, SEiat, RARTLeERSHR
coinbaseXZXKBHN, BERULHEEM~EH,

5.4.1 Z 5

B—EPFMRZEERE, BHBSWLHUHEER TR FRIFHIZ (5.7.4 #iEkE (OP_RETURNIR(E

1) ") NEFRENEHEELE—EHRENT AT AT, HIMRBUTXO, XEUTXORENMAKIRGI, HEMRE
FERERRNORZPEAENT. BFEARXFN LR LR IEHOUTXO, EMEB AR, HEERMAE TR
fito

UTXOREB— P2 T Rt BMERIRE— MEFETAEFRBIEEFMBE, ZEIERE BRI UTXOSE HEUTXOM . #TEY
RHMUTXOEFEF (Zf) — RS M.
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> —EEMLET, WA, &/\WLtEHEIL;
—MEERMZA, RS ER TR, RS AR PRI B RIS LU B X E S8,

ERTEMNMERAPRIMNX N RZZMHANES ZEEEI21 TN RS AMNEAES — T HIFEETE, R5-25HTRZH
HRYZE,

+5-2 XZ ML

R~ FB iR
8 FTI B8 FRESRTALLHE (10-8tb4F)
1-91MFT (AJZEH) BERIAR T AFNRTNEENHEMAKE
TR BEMIZ —MNEXT TR R BRI

1£515-150, FHAEMEblockchain.infoiZ FBiEF1E O R EHAF EHULAIUTXO,

fjl5-1 —1 i Ablockchain.infol FAIEFIEOAREHR S5 — 1 it X AU TXORIRIZS

# Mblockchain APIH{SEIKREEEREH

import json
import requests

# FEfsE
address = '1Dorian4RoXcnBvohnQ4Y2Clan6NJ4UrjX'

# APIMERZ: https://blockchain.info/unspent?active=<address>
# BIRE—MISONWI R, HFEFE—1MEEEUTX0R “unspent_outputs”FI&R, FREXHE:
#{ "unspent_outputs": [
#{
tx_hash":"ebadfaa92f1fd29e2fe296eda702c48bd11ffd52313e986e99ddad9084062167",
"tx_index":51919767,
"tx_output_n": 1,
"script":"76a9148c7e252f8d64bOb6e313985915110fcfefcf4a2d88ac",
"value'": 8000000,
"value_hex": "7a1200",
"confirmations":28691

I R EE E E

E°S
i
o

resp = requests.get('https://blockchain.info/unspent?active=%s' % address)
utxo_set = json.loads(resp.text)["unspent_outputs"]

for utxo in utxo_set:
print "%s:%d - %ld Satoshis" % (utxo['tx_hash'], utxo['tx_output_n'], utxo['val
ue'])

BITHZA, BITREBERSZID, S, BEUTXONERSIS, UAKXMUTXOBERERIEETHNY &R, EF5-24, BE
B AIRERE T o

fjl5-2 iB1T get-utxo.pyfizs

$ python get-utxo.py

ebadfaa92f1fd29e2fe296eda702c48bd11ffd52313e986e99ddad9084062167:1 - 8000000 Satoshis
6596fd070679de96e405d52b51b8e1d644029108ec4chfe451454486796alect:0 - 16050000 Satoshis
74d788804e2aae10891d72753d1520da1206e6f4f20481cc1555b7f2ch44acan:0 - 5000000 Satoshis
b2affea89ff82557c60d635a2a3137b8f88f12ecec85082f7d0alf82ee203ac4:0 - 10000000 Satoshis

ZfIEHEF (FFE9)



RZHHIERERTH—ERENLLR T, MFENEX T ZAREPIGIRAENFNER, HEMBEMAE, XKEXE
TR, EAZWIERT, MEMAZICREBE—MIENLLSTIIL £, MME—EHRER LA RIS EIHHEY
PREE Lo HAliceTEBobAIMNMEE A — IR MM FREY, AliceBI3Z5ZiE T 0.015LF AL, TEMNMEERIELHF Ttk A%
AN—THERS, SEWERME T MRttt b, BRO.015LLIFHmHRIE REIX REED, FHEMAUTXOMN—EES,
WA AR IEBobHHESE, HBobEFERAXERIUATTINE, MHRXZIRMER, BdRH— s
BobFATARVER S A SR AR S HRI

5.4.2 Z 5N

B, RIZMABIERUTXONE . EINHERSENUTXO, HERXBBAMNAEXREFIZRUTXONEYISIERS
%, ERZMHUTXO, — M RENBABFTELE—MEDMZE, ARBRUTXONXMENF. BIHTEER—1ER, A
SIEBAX FE B E AR B LA TR B PR AN,

HAPORE, MANEREETIERBNUTXORMIE—ER 5. iR, BEX0.015t04FM, HENASEE—10.01
UTXOF1—N0.005 UTXO, FERENINE—EREEEENLIENE.

ERIS-39, HBR T — R OB ERN TR ERNREMERE AT AUTXO, EfIH, AIRRNUTXORREHE—TE
AT, BERXRGT, ATANUTXOR— P ZEIRRALEMZL, HER— UG- 1FNE=ANAEFEO, KL
Efaep

f5-3 — Mt ESW KX S 202

# EATILEIEMUTXOFIRFIEZF o
from sys import argv
class OutputInfo:

def __init_ (self, tx_hash, tx_index, value):
self.tx_hash = tx_hash
self.tx_index = tx_index
self.value = value

def __repr__(self):
return "<%s:%s with %s Satoshis>" % (self.tx_hash, self.tx_index,
self.value)

# AT RE, NREERNRHTIRPESRARETH.
# REREIIR, HEBEMAENAEEEE I,
def select_outputs_greedy(unspent, min_value):
# MRBE=ANFANBRMT o
if not unspent: return None
# DEIRFENFIR.
lessers = [utxo for utxo in unspent if utxo.value < min_value] greaters = [utxo for utxo in unspent if utxo.value >= min
key_func = lambda utxo: utxo.value
if greaters:
# JE=. FHF)\Wgreaters
min_greater = min(greaters)
change = min_greater.value - min_value
return [min_greater], change
# ZEHIgreaters, EFERETE/NH,
# MNREVNHERF. FFER B ERR)NNRANE.
lessers.sort(key=key_func, reverse=True)
result = []
accum = 0
for utxo in lessers:
result.append(utxo)
accum += utxo.value
if accum >= min_value:
change = accum - min_value
return result, "Change: %d Satoshis" % change
# REHE,

return None, O

def main():
unspent = [
OutputInfo("ebad



faa92f1fd29e2fe296eda702c48bd11ffd52313e986€99ddad96084062167", 1, 8000000),
OutputIn
fo("6596Td070679de96e405d52b51b8e1d644029108ec4chfed51454486796alect", 0, 16050000),
OutputInfo("b2af
fea89ff82557c60d635a2a3137b8f88f12ecec85082f7doalf82ee203ac4", 0, 160000000),
OutputIn
fo("7dbc497969c7475e45d952c4a872e213fb15d45e5cd3473c386a71alboc136al”, 0, 25000000),
OutputIn
fo("55ead1bd7e9afd3d3ab9790199e777d62a0709cf0725e80a7350fdb22d7b8ec6", 17, 5470541),
OutputIn
fo("12b6a7934c1df821945ee9ee3b3326d07ca7a65Td6416ead4ce8c3dbOcO78c64", 0, 10000000),
OutputIn
fo("7f42eda67921ee92eae5f79bd37c68c9ch859b899ce70dba68c48338857b7818", 0, 16100000),
]

if len(argv) > 1:

target = long(argv[1])
else:

target = 55000000

print "For transaction amount %d Satoshis (%f bitcoin) use: " % (target, target/ 10.0**8)
print select_outputs_greedy(unspent, target)

if __pame__ == "__main_ ":
main()

Rl — ]

MRBIINMERSEIE Tselect-utxo pyfilA, ERRXEAN—ERTHERAE (055015FM) BIMRIE—LAUTXO, IRIR
RH—MEENNREENSE, HAZERUTXORTHRISEN TR EHI5-4F, HINETHARIAETH—E0.5LL
15, HERBRETHERNTR.

—g—

fjl5-4 iE{Tselect-utxo.py

$ python select-utxo.py 50000000

For transaction amount 50000000 Satoshis (0.500000 bitcoin) use:
([<7dbc497969c7475e45d952c4a872e213fb15d45e5cd3473c386a71alb0c136al:0 with 25000000

Satoshis>, <7f42eda67921ee92eae5f79bd37c68c9ch859b899ce70dba68c48338857h7818:0 with 16100000 Satoshis>,
<6596Td070679de96e405d52b51b8e1d644029108ec4chfed51454486796alect:0 with 16050000 Satoshis>], 'Change: 7150000 Satoshis')

—BUTXOHER, HEZNENUTXOLEMESERNBEHMA, Bt eiTEaILOES M EM AR F A KBS,
HEEXLEUTXOERNESE, HEERBHMA—EFENRANZEIRZH, R5-3BT 7 RIBANLEN,

+®"5-3 X BWAKLEH
R FE iR
R2NFET R5 AR5 B ENHEENUTXON S FIEH
ANFT mithER5| WIEEMUTXOM RS, £—1=0
1-9MNFT (AT EEH) RS A R~ AFHRANEENRBMAKE
Tk fR BRI —MNMABIUTXOBATE RIS AR B9 5 BRI AN
ANFT F3IS BRIRREANZZEIRINEE, 1&MOXFFFFFFFF

F7 S RRREBEEERZMENBZHIAMNR S, XE—MBETREEFMHRAZINIIEE, ASHZZIEXMEIRER
BAREL (OXFFFFFFFF) HB#WLIHISHME R, NR—RXZHEIESMHIENRE, BACELEEE—1FYISHT
OXFFFFFFFFEEAY 38\ S80S BiRE BY 18],

543 X5 &

REVRZEERZHE, XREATENEREHFEALLFHY T—MiMz, EH8EF, WFEN . BAMY TRENRE,
BEFANITIE. X—TEEXZBARNARESEAERZTH. ASHHREBNHEHITARSZE. B, IRIREE



WER S, HECABLTERD, RORFhHEHITAXETER.

RBEALERATEE BY) —EXZH T IKRPN—FER, e S EENFRIERSMERMENRSILER,
25 LRI —2/)\RANRMERN —MiE. X7 BRIZHX MR T2, HRERAEXTRZHK
BRiER,

REBETREHIRYT, BTFDRITE, MARAHHNE. S8R, XEBEETHIMRE, ERTHFHMNE
Fo U TIKIETZARNINE, REBUNRZHITHF, XEERA, FEEETRARMSERR TRAMER S, X
SEFMAER LR, IRREERBEHANRZSEARMKESE T —MEHNKRT; SHFEN, XEEFEHESR
BRGENRZARSHHEE, BETRAOMANRNWE/LNKRZ FRAIE, BEERJRREATRLE, XZHF2EEH,
MERBERZHENRZHITRZSRAE, B2, GAaRFHBRSLENR LR,

MERENEE, XBENTEAXNZZEERZMERLNE—EETLE. BY), XSEENEFHN—TEERE .
A, RSERAVERRE T, WERDHETFNETENRZZEMRFIFM,. iR\ X5 EREEEZETF10.0001
EERsT, HERBBTFN AR Z—RTH, RE—RAZBBEMNTHZ—RTRLDEXMUERN. RSB VTF—TF
™, ERBEEEZTRANBHORERIATERER, ERROLFHDETIRT, RENBITSERRITFI,
BETRIENIERZHNTHER, KitERGIUNEBRHMERS L.

BRI TEAN, WEAE—ITKRFNRF, EFENNERINDNAIRNFNEL, EEEFIFMER,

5.4.4 A ZEMRNZSH

RENHEELBERZENTR. Bk, REFBIFAERANSH, URFAERENSMZENERKT. KGR
NFHEFERH Z GRS ROERRE TWEE.

RBBERENBNBREHRE:
RBHE = KA FEHN) - KA (FERE)

WFRZFKN, XE—MRILARFE LM TE, EXEREENNT, ANNRMEMSRECHRS, ROTHIAR
RERBHEET —ELTFRAN. EFFRNEHR, XEKREMOITEFMEIEN, NRGEFIEHTRE, TR
&, ERMEBMA T T—Er/MNSE!

BRI, MNRIEFET — P20 MBIUTXOR TR LR MR, RO ABE—E19t MR ERIZIRNHE. &
W, A TEILLAHRRUERF P, HASRIZHIFNRZE—MRRPY THE. REMEZISMARILE,
HEUL—M IEHES, EXREIETZREEN.

MRIRSIE T EF OGN Z THEMLENEE, REASEBRTIAFERZERLE, FHRET! "BIFF2REERN
#R

UBRITREEELR P ENRIIE, ER— TAliceTEMMIEMNR 5. Alice 8 AMMESZ 50.015t0 M. ATHERXERZEE
B ER, Alicel8Z(—2ERX 5%, thiNiK0.001, XEKE SRR ZMASLTA0.016, EtitiIEREEEE770.0163E
ZWUTXO0, MIRBE, FEM LIRS, HRIMRIGMHEEE—10.2tLMHUTXOT A, MR EMSEFEEXA
UTXO, Bi&E— 1 #90.015895H45BobMIMNMELE, S5—1N0.184tbFMANAH/EAKELEIAliceilBEMNEE, HETRS
FCHY0.001 LN ETER Z .

MELBNR DB F. Eugenia, BIEIFREN/LERRMBEE, Tl T —RARFUEEMNETER. MEHTE
EREEE T LTI NREIRIERR, SEE50LbA . PRUAMBAYEBEE T IFE/NUTXO, MBS MZSHBY
—RUEREWEL B AR,



IEEugeniafV BN BEEME—MREATNNRR S, ELTAMIBN. BRZ/NEFHRIIABUTXOEEHF I KEH
FKiF. XRRERZHERZM LB NVNEEIBRIUTXORIENRAN, ERE— M ARMLHRE. BAREXABERY
RBRUE—TFHEX, BIFERISERERE=TFT, EREECFEESHRZFFKHE0.0001 L4 HEIMLEET,

EugeniafV BN AZETNERZHAN, RUSTFTRFENRZH, KTEEIANRZH. REERETBEIZARS
ENARBERARSRIULALIE, 8RXF5ENNEENEUgeniafIH%RSE, TRAMNZZRERHBARTRA—
BBERSEMRX SIS MEL X,

5.5 X BHEFMAMILZH

NN BIFRERIBEE, XBTM—FE, XFENTAR—ERZERTRINRS (RX5) vEt, HAMRER
X% (FR5) tlETHELE. ANHRAREMERNPIEXSZERHTMIIES—NRR S, FREMIZZ—Imit
MNXFEEIENELR, KBREFRZHNITERMZ. XFEE—MRBNRXRBRERZE, B EENFRERER.
EANMF, XZECoinJoinRFHEAH—IRA, XBURARILILZHAEIMANRZS, MMERFIIB9E.

H—HZXBERBENMEEEN, IS 2RRERNINFRABRM, B, FRBEXRZZAENE, EXHE
AT, TREEEWE-—NFRES, MAERIMSENRS. TRASULEMFINFRE, MeERE—Naists,
HEERWENRRS, SEEN BN FRELEMTR. REXRZHNRZMRIFMEMILRZZ M. —BERKE TR
%, FFESRX MR ZNZHUTXOR XEVBRE MBHRERLR, BIIERLIE, ARBEXZEMRIWZZ hEiEdHt
=, HERERKRAZE. XSEAURERKEHBJURESEHRENRREREE, EMILBPREIRBINEIRIE
THMEZENRZFAEZRRANRKRZRINR T MM, FELTICEEINT, RABNESUIERINFERDEDFR,

AEFEEFENINLRZHEE BRI, X2 T I M T ApELIRSHE (DoS) » XM RBIMEXELLET
R EINE P IREUREACESHEY MAX_ORPHAN_TRANSACTIONS o JNSRAMAAIANIIZZ ZEUEIAEIT MAX ORPHAN_TRANSACTIONS , — D%
D WHETLIEHHNIL R Z ST, BERIANEEIPRHILIA.

5.6 LLiFH X ZRIAHEAIES

e E R imEd T — A EForthIZAE SR 5 NMIARIELL S TR B, HEMAREAUTXO, ANERTaE— A
EMEAESHEENER. S—EWBMRSHRVIEN, S—MRaNETREHHARSENVHNSIERERN (BEFFiH
#) 1T, NMBEEXERZEEREERZ M

NS, REHELTMELIENZZ B AliceS4ABob"NEXEEN, R, EfIRU—MIEAP2PKH" (Pay-to-
Public-Key-Hash) BIZ<&E, ST, B EREARMERDABHRAEKREEIEAREES, tEHRSHTU
BELTRBEBNFM. IR, WEDRBEHFRT Alicefd2aBob” AR,

XRABXMHAES B UFEN AR MR KL—&, EX—T, RIIRE2ERTHEIMRZMAESHNENEMES; B
B, BIMERRTMNAICEAEERAERNERFAURBHE AN EREX LR,

IERHRZIEHAET— M TR, MEBBEILETHAREEREN. XMHESTURAESIHFRNFHD
Mo XWRHASTE N — B RIZRI ST PR I T,

5.6.1 {2 (BiRE SHEHI)
HEA T 038 5 BV 3 [ T A S ASEIIE L T . — AR — MRS,

WEMER—IRAE— ML E LN RS, RNEEHT SEEEXERHNFM. BTHEMEATEEE IS B
EeRsmstiit) , EHELEBRIME— M HARBERE, HFARSXMEARAEFETEENTZAEENE, F48BF, &



B EMN—NBEMZE", ERZHRLSHNARAES, MAQANERIANFMRBER A,

RO R — N RR R BB E AT — Mt DR ERNERFANEE, BNERAITFRERIESR. BIHEEE—
EtRmRZEEN—E7, MATEEE WAL HHRE (BIRFMSA) ERNBFER. HTRIHER
BEE—HRFER, EILCBRMIF scriptsig o AASELFTNABGRAIEH, scriptsig BRI PMITAIREDRD A,
EEIEFTZNUEMAER, FABH, HITFEMNBEIEE . EHIFFERINIT—EZEEER,

B EmEFhESERRITHENBUMARINE—ERF. WTFHETXSHNE—TRAN, RIERHFZLNER
BAFTERAIUTX0. XMUTXOBE—MNEX T REAFHFNBEMZ, FTHK, WIERHZIZIUAEEERX MUTXORAN
PR RRRBIEA, HRITXR RIS,

RIS mE A RS, EUMBERARLIESTEERN, HERKREKRKITHN. HTFRERHEER, T2010FtL
BHARENERT X MFE—EANFE A TR BRI AEE SR EH B SR UEN A RRE. EESHER Mt
F, XM MHAZREEERNEERDFIHRITH, BREFIEANTA.

B, EAMRRITSIERNTRIA. NRBIHAEHRITIRETRIRE (RERTHRIFN) , Ik GEHEHER) &
WEH, ARHARBRNIT. WREBMEDALEFITRHEBERITHEMANSERNE, BABEBE AT E
THEMAPMEERNFMS, A, ZWAR—MEEERZUTXONERIEN, MRENTRASHAENERTEE, B4
BARTEERY, EACHRERRUTXOFFIRENERZERENFMF. EE, UTXORXAMMICRAEKRIERH,
FEFRZR—ERRZAAENTRZRAMEUIZ TN, IE—EEMNEERRBEUTXORMHHNRZ A 2 FHUTXOR
RCABER", AEMERE (REMR) UTXOEFFIER.

E5-1BRmNEREENLENRS (BAAMABHRT —EZN) ERMNBEMARLR, ZEART T ERARIIEZ 57
BRI P8 RE B 2 ER EX T AR B4 S IS

freslipn A SiE A
(scriptSig) + (scriptPubKey)
<sig> <PubK> DUP HASH160 <PubKHash> EQUALVERIFY CHECKSIG

Bl B ( scriptPubKey ) TFET—E223A0EIHS , NRE

(scriptSig ) fEEEY |, SEWARmRBEN 18I

E{EFAE Rt

FALARR RIS

E5-1
5.6.2 fIZiES

EERMRZEAIES, BlAME, B—METER=RTENETHERNIITES, URXILEIMERMNFERASELIE,
RETERERFITI960FNREZIESHELR. MAR—TIFBERINES, XMESHRIRITHEERRES LRTT,
XL RMERRARIRE, NFFHTESR. ENFRONVIENT, MEFEBITFZRAREES TUMNER. =
HRARIZIEE, XREN—TETREAENR 2R,

R MR ESRMARETHINES, EATERNMIESRMAER. HRE— N IFEERNEIESN, TR UBIER
BUA—ERA . — MERAIFMZEIRE: XM, HEREEHEERINEREMN—NE, 3HNE MRS ER— I
Bo

HARESEIMNEEGHBESIHENARNRTHR, HF (B W8, BIETmEREX (3R —I
ZP2Y, WNET#ITRE, BEERRSMAMERER 4R, fli0, OP_ADDRMERBIFRIIME, ¥ =EHEMm, A5
B &R 2 FHEX B L.

FHRERTE—IRG, mE—1TEFBNER. 110, OP_EQUALMMERBIRE MR, RIN“EESENHEE (RT
71, BUZERFUHZENR (RTA0)  WEMRZHEEESHRHRERT, —EXZEHH, Ba~EHENER,



B
2 3 ADD 5 EQUAL

T
s
= TS
( HEEOBHE XTSI )

Het%

B
3 ADD 5 EQUAL

AT

3 sEst

2 BeSHET | EEBI—A

( BECEHEHEETEHERTRAE )

HE

B

ADD 5 EQUAL

hiT

i
JRAERFADDIS LA TREBAIT AIEIERS | SO (3+2) ;
/SR FFADDISINGEESR ( 5 ) BT HEHTIED

Het%

e

5 EQUAL

St
B
2

EQUAL

1

T

. o
2 [T IEREQUALIS IS TRATTI MNSGEIER: | RS HUASTE NIRRT (5H05 )
M EEE | NBAEQUALISAFIHHETRABHETURE ( TURE=1)

El5-2

TEE5-278, BIZS* 2 3 op_ADD 5 0P EQUAL "JETR § BEANNEIRIERT op Ao , IZIRIERTRF NAFAEID, REINEERHEXDMH
%, op EuAL BREBZEINFEHZMESTET 5. ATHENKEN, 514k oo E—FTRETRRFITZEREHERE,

UTE—MEMBELERNHE, EATIHE 2730, EE, MBS MEENN, HEERATF—MRENHNERIER
F R —MEERT

2 7 OP_ADD 3 OP_SUB 1 OP_ADD 7 OP_EQUAL



BRERREBTERME, HIARITTTEN, (RREHRSEIERIER,

BARZHROVRDMABIED— MRt h, AMORBEERRENFRIEFAEN, ERFAESHAFTEMIR
7. EAREIMBENFNASNRERNE, WAEK. sTEKZNBTRBHAESNEEEACERFEE—E
MEBERA, ZMARER THERZRito

ERSMOBMIERGIA(ER B EM 2

3 OP_ADD 5 OP_EQUAL

ZRIARER AR B A N NN —ERXZFRE, B2

2

WAEE S B E MBS A SR

2 3 OP_ADD 5 OP_EQUAL

EWEES-2FRERIN, HHIAWITE, S£R20P_TRUE, MMEBRXEEM. MUZEXRZNHEIEMEER, B
BFUTXOWEEM A MR MEERIT (FMERHF2) HAFRER.

WRERINIBNERETAE (FFIEH{0x01}) , BEPATMAESERHARITEERATER, WXEEW. NRHE
BRIMBUERETAR OFTZE, MEA{) HEIAHITHIRIERZLE, SOP_VERIFY. OP_RETURN, &%
42 1E3NOP_ENDIF, MR Z T K. HELMIFR L.

5.6.3 EIRIE=&E

LR MIHAES BRI SR, ERHEREN —MEENAR—RBERAHEERRIEGIEUINMIEMFAEIRE
fille XEFMRIETHAESHERFTENE, XEFREMANEREER, KSTHITHREBEITARN. HAHF2—FhE
BIES, MMXERFIHRZES THATELREAIHTRENEEIFE, XFNFEILMENTE—EX5H, &
A 5EEEBRSHNANRE ML, ZRFIFNES N LR ZBUENHARA S EESS I T AR A,

5.6.4 JEFENIEIIE

EERMRZEFESELEREINN, REEREEZETHAZ £, UREERSERARRITENEH#TREF. FIUFE
WITHANFAEESHMESRSTEMATR, FIUMRNE, —MEEEEARS LLUERNARHIT. MRENRESET—
HIZAHITIONE, ATUBENES — M HEMNERHNEMASHENEH#TRIE, XERE-—MERNRZNE AN
BENH, MAS—PAFBARX—R. XM FERNTARNMEZLLETHRAN—NEERMRIE,

5.7 tnHEXS

LR BRIV ENRERIRETR, FREWTUZHZFHHITRENMALEIRE 7 —LRH, XERFIWMEN—D
Standard () ER%, ZERBUEX T EMERNITER S, XERFBZIRITEN, SEAREBRNTFELEHR. HER
A1, AMITERSHARNENRE P IRNASHETERIHNT TIFESHME. BRNR— M MRERS (IZAER
ML) REFIRER, EiRBRUAREIRE— T EERET B ZIMTERZ S M KR T,

BRI HZOTAWRRAE, ATUERHFEHERZHABHIATH.

AARIERADFAP2PKH. P2PK. MS (FR15M2%H) . P2SHFOP_Return, EXXCEFEANAXE AR,



5.7.1 P2PKH (Pay-to-Public-Key-Hash)

EER LS RS BRZEEP2PKHR 7, WERZEEE—MHUEMZE, ZHABAARHLIMAELREINEE, QAh
HENAT AARBI L Rtit, FHP2PKHENZADE At AT LU S BN A AN BN FA SR BRI F R R 15 LUE S

BN, AT LUBREFH— FAlicemBobMIMHEZ (FTHIZEA, Alice MR Y MBobMIMHERILLAF iz £50.015L4FMAISZ
8%, ZEXZIMERE AU TR R BERZ:

OP_DUP OP_HASH160 <Cafe Public Key Hash> OP_EQUAL OP_CHECKSIG

FElZSRBY cafe Public key Hash BDAMIMEERYLLAT ML, EX PR ZE FBase58CheckwiB, FL L, KZHitAH
HIHHER RN A 7GRS, MARARATAABI LT LBV E FBsase58Check4mia Ry LMt

S E AR BRI AN 2
<Cafe Signature> <Cafe Public Key>

RS SR A LI N E A S A

<Cafe Signature> <Cafe Public Key> OP_DUP OP_HASH160
<Cafe Public Key Hash> OP_EQUAL OP_CHECKSIG

RBE LR A S B E AR BV E AL, RITHSEMHARNT2ETERNE (Ture) o BIRBHBRBHIZA
REITHHIENERER, XBRTERTWEDT (ERANE) , ZERERENS QAMBIBLEIMHERFATARFR
FRENBY,

E5-3ME5-4 (DRED) BRTHESHA—T IS HRIERIIE,



HEHE

HHE

HHE

El5-3

¢sig>

<Pubk >

<sig>

<PubK>»
<Pubk »

CS1g>

ol

<sig> <PubK> DUP HASH16@& <PubKHash> EQUALVERIFY CHECKSIG

a7
o

FHEHAT
<sig>{ERHE T HAETRAR

IS

<PubK> DUP HASH16@ <PubKHash> EQUALVERIFY CHECKSIG

T

i=ia)
PEINTT | BEAGEI—E
<PubK>{ERHAEEZEREEINGS , fE<sig>Z £

B

DUP LasH16@ <PubKHash> EQUALVERIFY CHECKSIG

T

185t
DUPHM/ERTSEHIHEEEAY B TRIN
SR R TRER



B
HASH160 <PubKHash> EQUALVERIFY CHECKSIG
<PubKHash> ﬁ!ﬁ
<PubK> #=25t
o : HASH160 S{ERFRIEE B TG TET RIPEMD160 (SHA256(PubK)) RUES#T
#] =516 i& , <PubKHash> FHEEHEX ZEHER TTAR
A=
<PubKHash> EQUALVERIFY CHECKSIG
<PubKHash> '
<PubKHash> AT
<Pubk> =&t
poal ) fiiZssh<PubKHash > BUESHEX ZE > BIET HASH160 FRi&EHAY PubKHash
@l <sig A0 £
i1k
EQUALVERIFY CHECKSIG
w7
<PubKk> Eisiag
4R p EQUALVERIFY #2{EFFE PubKHash #1FFRY PubKHash SSEE |, S5—2, MU
3 <sig> HiEERR | FAGHEET
B
CHECKSIG
T
fi=ia)
Bl TRUE CHECKSIG S{FRFEESH <sig> BRES AN <sig> MU , INRITA , MATER
b #B@ TRUE
El5-4

5.7.2 P2PK (Pay-to-Public-Key)

5pP2PKHELL, P2PKIEXEAEE, SP2PKHIEXEBRPEMRENRERNARRE, EP2PKHIAIERF, NIAEEELEMEE
BEMAS, MERBKEDLENE, P2PKHEMSatoshitliER, FEEN—AEAELSFMMIEERE, S—AmEmtEr
FHEFEAH, P2PKEAITECoinbase3lXZHEANE N, Coinbasei 5 HERN G4, BanltEEHEP2PKH,

P2PK I E I AR a T :

<Public Key A> OP_CHECKSIG

RATF#NHEAR— M ERER:

<Signature from Private Key A>
LR IR RIANA SR

<Signature from Private Key A> <Public Key A> OP_CHECKSIG



ZHZs 2 2 CHECKSIGIRERRIE IR, ZRMEFERNTRIIZZE2EILEH, WMRIEH, NREIAE (Ture) .

5.7.3 Z2EXH

ZEERHRRETXF—IFM, RINEREREAPHIAADTEAN, WEDFREEPOIMDRAA BT LUED . XWARIR
AM-NAS, HA, NEEREWEATHQBEE N, MEERZESREMNQPHRE & LVHE) - fim, F—12-
BZEERAEMS, FHEQPHNT, ELFENERAEP2PMHE2NUALNRAN, FRERNERZNES, BIRIE
BEARERRERE, &Y, MESEZRZHANRAFHEABBRRENLST, XEKREAIRAL-1/3E1S-15MEESE
HRAG, HEHEGHNHEGRKIERF. 15 MEFEARAMBIREEIFERB LRI EBFMENM, REEIHKEStandard ()
AT LR IS S QIR L IRERIEXER.

BABM-NZESZUEMAEA A

M <Public Key 1> <Public Key 2> ... <Public Key N> N OP_CHECKMULTISIG
Hep, NEFEHEAARE, MEEXRFERZHNED AR,
2-35BEREFEM:

2 <Public Key A> <Public Key B> <Public Key C> 3 OP_CHECKMULTISIG
LERABEMATTREEEZMATARIMIZAT LR

OP_0 <Signature B> <Signature C>

HEBINMFEQBFER2 M-I BERAS T LR,

ZFRUEM ERTZ0P 0, RRNRERMCHECKMULTISIGIEAESEZMNMBENEETENNG
JA, CHECKMULTISIGEEmIZIEXMNEIZR, ERBEHUMTME,

A A SRR — NI AS

OP_0 <Signature B> <Signature C> 2 <Public Key A> <Public Key B> <Public Key C> 3 OP_CHECKMULTISIG

HHITH, REURBUREASRUHARERGALEN, A5MEASF ERFIERANE (Ture) o ERFIFHERNE
REFHEARBRHIHAZTEEE 53T AAPHNER2ME— BB ERE S,

5.7.4 ¥{iE%H (OP_RETURNIZ{ERF)

EERF AV D RN R B G (hENXRE) , HETEARAKBEZ M. FEAREREZORKIERZH&ES
NEeMMEmERRS, SESATREFQIERS. IEFAENSENINENS. WFMHEENRIcHTIESRETE
XiR§E FEISHZ SRt Hli0, AXMHIERBFIEL, WERAED LIRS ZNEITEREN BRI X F XS EFERIE
Ao

EALLEHEKREFES LR M AT AR EENECER — M ESINRNER. FEARXEUNNEERANGSE, EMiET
MELE, FZ—EFRENRE ZABRERARRAIIENE IR, MNMRES TR, BBERMNIESZMEXNAF
REINNZAFRE S| B KRERAK, EAPMERIEORET oS LUBHEFMTE M, ABEFHEILEIIENES,
BAMENRE, EEIZFBLETMISFEERARR20NFTIMER, HMEFETERTREZHUTX0, LT
Hint RZWEEEIRER, HASHPARERER, PIUASSBUTXORERB TS, AME—MA1Th, XHEMNHER
ERAFEPRUTXORETIEI, MAXERERATRZVEIERFOAEWBER, BT R RA A X LR
', XLREENNEEN.



EOSRRBIELS MR L E iR £, BIERA op Return BIFFTRASLIT ZMho  op_Return AFFALAEERZHH LIBM40F
TR ZHIE. AE, SHRZENUTXORE, op return BIiET —HABNAIEENIFRZEEL, WEBIELTHEEFHE
FUTXOK. o Return HIHMIEREXRIE L, ENZEHEEETE, WSEEORENEREMN, BEITREHEEUTXO
&, FBAREER[UTXORERK, ERSLUEEANSBNAFEANNEET RETEER,

OP_RETURN FEIZRRYFET:

OP_RETURN <data>

“‘data"EB D #RPREIAN40F T, BEZLUREARNE2N, WM32FTHISHA256 R R i, %N AEREEATE N _LATEE LB A
TEo filg0, BFAEMRSHNERMERASNFTRIRIZ DOCPROOF”, TE+7u#th|E AR, HENBIASCIIED

K 44f4350524F4F46 o

IBIEE op reTurRy R M A] TR (TEUMRSIBIZAAVIF =, op reTury FEEFEAEBETABIENAEE, FtEHIEEXED
RUEEEBIEMANUTXOER, PILL op_retury KITZEREMAN, o retury BA—NEEROMLLET AL, RAERS
AR WA ELAS AR K AGE K. BRI0—2 op_reTury SBEIRIZASIGIEME, ©EIULRSBEIEMASFATCRZ ZBTRT
o SNRIRREISE op_reTurny BVHRIBIEA S —ERXZHRN, W22 ETLHH.

—EFERS (BT isstandard() EREHRUIOAI) REEE— op_reTury HiitHo B2 op_reTury HIHRESEE LR
R #HTAE,

5.7.5 P2SH (Pay-to-Script-Hash)

P2SHTE2012FRIEA—MHTEL. BK. BREAKBUERRZMANTZEEMSIN. NE—FEEP2SHIILENE, ik
FHNFEE KRG Fo

EELESR, EIMGNAIMohammed, —MEFEMBF~RHFOR. Mohammed W ABIRABLFMZEEZEAERNTS
HIKEIEKER, ZEXZHEARETERHEARAENNERZ—, B—MEGHEYAEWDNEZR, HIIFRENMmE
St (BIRZUIKFR) , Mohammed AR BRRBLZEEER B, BETZEEEENEH, MENTAZGHEEZDHEIESR
ZTEERRB, — 1 RKEMohammed, Z— P REESUATIHEEMARLNRIEA, XENZESANHEAN AR AEREE
EER, BT AL MATEK,.

RANHFIEEK:

2 <Mohammed's Public Key> <Partnerl Public Key> <Partner2 Public Key> <Partner3 Public Key> <Attorney Public Key> 5
OP_CHECKMULTISIG

BRAZEEZTHBK, BHERAEREZEZENME, BT ZHINMZA, Mohammed S FER P AREIRIZMALIXLE—
fUER, Me—IMELAERSHNEFETPXZHANR TR, SUMFE[IZEIMAFBMARTTME
5o L5, ATFHAFREERMIKNAN, REANRGHATRRRIXZMAKENSEZS, FIMENMAREER
ERERNE, &a, —MRIRZHEAE—EIRRERE T RBIMENEFESENUTXOSEF, BRRERSRER. FIEX
LB SEEMRZPRAER LA ESHEMESE,

P2SHIERA T AKX —KRERIMRS NG, EEREERMANZAS BERLLAmti ST —FE 2, EP2SHXZ (Y
B, ERNUEMIKBFIRLFAEN, BFEINERFRE, Y—EXZHEZNUTXONR, ERIUZGHE, B4M
BESHABELENMZA, P2SHNEXE, M5 ZMELENMASN, SRHEEMN, ZHAREREEEN,

EP2SHR Z %, PIEMABMBAEIN, MBERANRERMA, AACERSEHEEELINEMMARUSEMAER B
o F5-457R 7 IEP2SHAIAS, FR5-551/R T P2SHEZS,

$5-4 FEP2SHIE 2k zs

Locking Script 2 PubKey1 PubKey2 PubKey3 PubKey4 PubKey5 5 OP_CHECKMULTISIG

Unlocking Script Sigl Sig2



£5-5 P2SHE Z+}Zs

Redeem Script 2 PubKey1 PubKey2 PubKey3 PubKey4 PubKey5 5 OP_CHECKMULTISIG
Locking Script OP_HASH160 <20-byte hash of redeem script> OP_EQUAL
Unlocking Script Sigl Sig2 redeem script

EWNIRERPFAEEIR, EP2SH, WU TRFZES S (REME) FANERMA, MXEMEMEPHRED. Y
Mz, ESEmAS, JEM TR, MREIRZANERRRRERS A EA R AR —EomE .

1L FAIBE TMohammed 2 BEIHGIF, ERNZESZAFIFENAIP2SHAIZA,

BJt, Mohammed ARJXFAEMEITERBZEEAMZA:

2 <Mohammed's Public Key> <Partnerl Public Key> <Partner2 Public Key> <Partner3 Public Key> <Attorney Public Key> 5
OP_CHECKMULTISIG

MR EMFAFREFNAE (BL04FFKR520FT) B, MESEZINHAZIEEMK:

2

04C16B8698A9ABF84250A7C3EATEE -
DEF9897D1C8C6ADF47FO6CF73370D74DCCAQ1CDCA79DCC5C395D7EEC6984D83F1F50C900A24DD47F569FD4193AF5DE762C58704A2192968D8655D6A935BEAF2C
DA618D087227440645ABEBA35DA8C5B73997AD343BESC2AFDI4A5043752580AFA1EC-
ED3C68D446BCABG69ACOA7DF50D56231BEOAABF1FDEEC78AGA45E394BA29A1EDF518C022DD618DA774D207D137AAB59EOBOOOEB7ED238F4D800 5 OP_CHECKMUL

R . ]

BAIZARERET R 20N FE B GIS EFEV, EARASH256M8FE %, MEWEIEARIPEMD160&E %, 20F AR
KA

54c557e07dde5bb6ch791c7a540e0a4796f5e97

—EP2SHXR ZIZAMEM AL SMHEXE, MAESHEA KA XER. ERRNBERA:

OP_HASH160 54c557e07dde5bb6chb791c7a540e0a4796f5e97e OP_EQUAL

FURFFBEEIN, XML EImNKHAEREZ T, R AZS N ZES AT, XIMP2SHER T A% &I
KL F's BEIERMohammed AT Z IR, REAELFIESHTANXNIEEBRENBIEMAEIT, HMohammedtEETE
BIXEUTXORY, M ERMBERIZ (S5UTXOBIERMAE) MNEMMBRPISZENE, 0:

<Sigl> <Sig2> <2 PK1 PK2 PK3 PK4 PK5 5 OP_CHECKMULTISIG>

ATHAEZHALSRIAS, 8%, BEREMASHEMALL URIAESHEEELR:
<2 PKL PK2 PK3 PK4 PK5 5 OP_CHECKMULTISIG> OP_HASH160 <redeem scriptHash> OP_EQUAL

BRI EIMASIRFAILE, BB SHIT AR RIEEIM A

<Sigl> <Sig2> 2 PK1 PK2 PK3 PK4 PK5 5 OP_CHECKMULTISIG

5.7.5.1 P2SH3bit

P2SHI S —EB4HER TRERBM AR A RmIZFA— it (HENIEIBIPO013) ., P2SHithit2EFBase58mIBH—1&
B0MNFHEHEEA, SELEEHIIREFBases58mIEMN—1NEE20 M FHHNATH. HFP2SHMIIERASENFIZ,
XEHE T Base584mhIAUMINE L3 "k, 80, Mohammedf9iiids, EFBase584wF FAIP2SHMINETY
79“39RF6JgABIHAYHKIChV6USGMe6NsI66Gzw”s LtbAT, Mohammeda] LURHZMIAE R IZLAMMEF, XEEF o] ISR
EANLLSTESENIERE T, MEXE— I ismittit—#F, U3 NRIRS FEF XE—MEHENI R, %
S — MBI N MAES — N RFAENL, BEREHNMRSFH 2 A3 E T,



P2SHiIERRRE T B E SR, Eit, EREHTINNABAZEEIRZ.

5.7.5.2 P2SHEY (L =
SESEEERMALSER RIS IEE, P2SHEE I TEA:

> ERZETR, ERMAHBEBEFEYEN, FEX5BEE,

D> BIASEER AR IZ ML, SRR ARENSAENILEMRETFTEE R THFMALURITP2SH,

D> P2SHE I ARE BB ERWT, MIFERES.

D> P2SHIGKMASIEFHMAIBMIEL S (FHETUTXOR, FIMRNE) BBEBAG (NEFETXRE)
D> P2SHIE KM AMIRFEREIEM ] (XIH) BREERR (EHEH) .

D> P2SHE KMIANR ZBEMAMLEH B ERIRT, BRSEERZERSNBNSBRERZA,

5.7.5.3 IEEIBIAFOHRERIA

7£0.9 2hRELASFHIZO B IR Z 81, P2SHINIRFAnALLISmRZMAEE (BIEIIVERSIQIRARA) , XUEKREFER
ZERESHX S THIELEMZ R EESTEBIP2PK. P2PKHEEZES S, MIE or_retury FIP2SH,

E/90.9 2hRBILLIF ML OB P i, P2SHRZREBEETHERIIME, XEFP2SHINEEARE, WAILIATZMHMNNE
REERHo

BIRERBEFP2SHIENP2SHIEZEIRIA, RAP2SHAEBEIT. HABEERCIMIZSH A op_retury , AT op_RreTurn HITE
X BB A e[,

FEAENE, ANBREMAREEREELE—MP2SHIEHN A RTELLSM MR LI, RIOMFHES —PERBIR
ZRHENE, WeEBSWB, METRERERZERT, HARZTRAREMZAE, ZHARZ— N TBIRIAT AR
Fo XPFREMBEIBITEH— MK, REERLSHMEE—MREFERLTENP2SHF, EALLRTNERGZER
X—P2SH, BMEESTMBIELEMAFINE (EAZBREMARAEREXNEFARIEEALS HES) -

P2SHBEMA B S —NMREMAIES, ZHAX FRELIMAR S R EHERER, P2SHRZEMEEREIMATHHERT
SRINNER (RETBES BRI LU T LUKAF —Fh R SRR BER L 2RI 5 =T LABHRE



Fe6HE LLIFHMS

6.1 P2PMI4R %21

HASmRATETEREEBEM (nternet) FIP2P (peer-to-peer) MERZRH, P2PRIEMTRE—MLRHHNESITENERREILL

W, FMTMARERRENERS, FEEEAER TR, 8IMNETRL BT (flat) "WHRINEEHEEEB, EP2PMLE
PARGFEEMRSE (server) « FRUBIIRS. UKNRBREE, P2PRMEHNT A2 BIREIEE. WELE: S T REX

INBERRS MR tBERMLE P T SR ENIRS. P2PMEEILEERIES. Ehdk, UKRFRE, REHRERR

EEMFRP2PME MM — M RE AR IPMEFNES I TATETE, SSNERMERAEENREEEM, BRIPTNUD

ARG T RIIRIMNIEE, LM, ERAMRMIINP2PEARNAREX 4D ZME: Napster@z gk

#, BitTorrent2 HERMHRFATED,

LEAF TR PSR A BIP2P L M BRI R NE X B B, R A — X S FME RS, ©RHIMESEMN
Xz O R MR, WRIZFENER, ZROMIEFIRIGTINZOEREN, EREEETHEF—TRFL. R0k
BIP2P iR MK R SLH,

“LEAF T LS BIRB LS M P2P MBI TH —RIIT R E S, BRT EFMP2PIMYZ S, tSHMEPthaSEMni. 5
WStratum MY B FE2H . URBEELANBHEFMEEZF, WX (gateway) BEHARSIFIRMEXLENY, FHEL
R P2PIIMSIENELFF LS, FEMERBRIETEMDMIYNE N TR, fl7, StratumfRS 8@ StratummERER
StratumiZH T RIEEELLSM EMLE. FHigStratumihilifiiE (bridge) ELLFFMP2PINNZ £o FAVER Y BLLFTMLE
(extended bitcoin network) "SI EELLFMP2PIN. HMIEH X, Stratumihi¥ AR Bt iEtb i RS A 1418
KN BIEE AR LR 51

6.2 ARSI

RELFMP2PMAFNEZNT RMEENE, ERRIEFMRHIIERE, ENATEREEFENS L. SPHEHTRE
B, DOREHERE. £ . HBRSHEES. —P2TR (full node) BEINES6-1FMRAIINNIHEE:



E6-1 — M ESM N EBIENILISMMAT R ®E. L. TBEKRE MERHATR

B RES52MENRATIE, FINEIEEEEMINE. ST TRES5RIEHEEREZMKRER, KMHAERS
WENRREE. EE6- 1IN AT, B RMERET R IEERER R ZEHEE.

—ENIFRE—DTEN. EMHNKREEN, IFENTRETA TR 2PREBRIBIMRBAERS, MAE
EHEMIMNISR, BINEE-ENRRRE T KREN—E57, EfE8d A ESZMEIE (SPV) "BAHRTR
RSWIE, ZEFNTRBIFASPVTIR", XWBRERTR . FNLEMRNET AP, RATEKRENECREER
KRR T 2T RAXKREHIEEDRE, £E6-3F, SPVHRSELEGEE, URETEE KIRERNTEEI,

SH T BT IS TR RS S EV T EEIERR (proof-of-work) Bi%, MMEEREMACIBMHIXR, —L2F TR
FERtEETR, FREKRENTEEN; TE LS50 MENNTRERERT R, TIIQIKME RS B[EFNS
TRETIE. F2TRAGF, BV AR T HREREMT.

BR&EHIUMFALTRRN—&, XERKERHERIRRLERERL. H5, EREZNAREREEHIESPVTIR, LH
BETTENERFNSFERZRRELOEETHRENA; MXETFERESE, TE6-17, N ERE NEERER
RELBINEE,

FELLFMP2PIINA, RTXEFENTREEZIN, BE-LERSBRATR/ABEETEEMDN, GINISTERY HIET th
W BELAEF WA,

E6-2f8A T BLIFMMERRAE LT REE,



P
s
\ =/
Pool Stratum
R%BE, \PRFHES

Pood
EEH

Stratum
EEH

|"/5/'l ratu}.

BB =)
\ >

El6-2 ¥ RLLIF MR AR T mER

)& i (Bitcoin Core)

ELRFTP2PMES |, BSHE. ¥ 1. SRCREENEERE. Mg
BT,

TR XRETR

TELATTHP2PRIES |, BATRRKRELIRE MREET A,

LLRYL

Eﬁﬂﬁ%ﬁﬁ&ﬁﬁﬂzﬂﬂﬂﬁﬁ‘mﬁ& AR RS TR P2 PRIEREE ER TS

=R (SPV)&E

B2 FEEXRERELIR IS TP2PRET M.

i BN ERSS AR

BETRANYASTS R (PN I8 . StratumTim ) &
EZEP2PRIEHIRI KBRS,

B PM

GaFrRAERRE. (BREStratumipil{Tm (S ) s itz
TSR (P ) B995H ThisE.

128 (SPV) Stratum 6

S FEEXRENEEE. 15T Stratum YA A,



6.3 ¥ EBLbIFhMSE

BT R P2P MY A EL 4 T ERIZE R A£97000-10000-METE AEMAS LU R iZ L& P (Bitcoin Core) HYMEITTI AL
LR VBEMNETES RS TP2PMYAIRA (Bl8Bitcoind. Libbitcoin, btcdZ) RIS m4AM. bFMP2PRILHAY—/
BATRUEEH TR, BlIES2EN. RIERS. HEUERHNXHR, T2 EEIFMMEHN AR ATIEITEE FBitcoin
BOBRFIHNETREFE, EINEEXKRENTEEIRMET S, BRASEY MG, XETHREMERIAL
2% (edge routers) , BIENTAILUEREMRS, FINRZF. ®E. XHNKEEE. BREZTLAE (merchant
payment processing) .

WRICPRIR, ¥ RS HMSRER S TI1THSMP2PINEIMES, X EEETTRAMINBIME TR, thiFmP2PENLE L
EREW ST MIRSSEURMINMK, EMHEETEMDINNT RERER, XETREBHEN EV TR (ERFE8E)
UNBEERHEEF T, SiE8EFTEEXRENTEED.

Ee-3tmR T RILIFTMMNEE, S8ETZMEENT R MXRSSE. DEBHS. (HE8FFHUNEIEEERMENS
£

[ EERSTRINR T || G,

Il Stratum Y .@

I T . ......
El6-3 EEZMT MR MR MIYEYY BT

6.4 MK LI

YINE TN REE, ATERBSSMEEE, EUTRIMMERHEMILSH TR HHMZT RO RRAEDL— K
FBREFENTRARIIER, ATHEMNENEHEEHAET T RENHIZUE, RS TRZEHIEERTET
Ko TEFTT RIS, BJLARENIERMEREFERNLRH T RS Z 8%,

TREERATCPMYN. £/A8333 N (1ZHNSEEBILHATERR, FR8333umNIMEEILIEERAAEMIKEN) 58
MEET RRIEE, FRUEERN, ZHRaBdRE—FEEENIAERENversiond B EF BIEIZ(NES-
4), X—IEEENMTAE:

> PROTOCOL_VERSION



HE, EXTEFIHATHE LM P2PIY TR ARARAS (FI30: 70002)

> nLocalServices

—AZTRZFNARMARS TR, HFIXEZIRNODE_NETWORK

> nTime
EEIENE]

> addrYou
LRI S A ANEAE T S BYIPHE

> addrMe
RIS SR AT AR TRV AR ATLIP Stk

> subver
IETREEIT BTG EENFhAS (fla0: "/Satoshi:0.9.2.1/")

> BaseHeight
LT RXRENXREE
(versionf£8TH SRV E AR HIIFS IGitHub)

WL YIS E T B X verack’E E MR H T THIAFF B ILERE,; BiE, NRBRTREEOREEFELRAT S, 1
SEENZITET = versionE Bo

T RBINARIAMEFRHNET RBE? BALLRHRNEFRERATR, ERZFFHSIER—1FIR, BE|H THRLE
KERESTHT R, XENT ST THFTSR (seed nodes) " MTRHARA—ERESHF T REILERE, BEZT
MF T REVF AR LB M F T R R RE R ML R EM T R ERHRZOZEF T, BEEEAMFIREED -
dnsseed"#ZHBY. FIANBERT, ZETIRAL, BEREERAMHFNR. Z—MARE, BEIEED— DB REIP
WIHRHAEERHN TR (RTRIAESEMLRHNENERER) « AXZE, BiiTRaUBESEESE<SRILE
. BRALUEAGLITSH -seednodeBBHT R 5IF FHIEEE — TR, HEEZTRAEDNSMTF, EHEMHFT
SRATERSIFEERZE, TRHIMASENER. HESRRIMHNET RHITERE.


http://bit.ly/1qlsC7w
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VErsion

< [al}H

El6-4 WET R ZBIRHIEEF 8IS

LEBU—1MEHEMEREE, TR —£E885IPHIIaddrE R REAEHBS T R, BT AR ZaddrE SRR
RAENSENRPTHR, MIRIENTREERS M TRAMEW. RDEEERE. R, FENNT SR UEERES
TiRA&iEgetaddrB S, EXRE(EOHEMNETRBVPHILLTIR, BIXMHAEH, HRATURITERIONETR, 7
MRELFEREBUERMT R &R, E6-5iik T XMt & MMl
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< [BlMH

El6-5 itk R & I



T RGIER I ETFTARNNET 27 EE R NERZIDER SN MENMERRHNRE (path) o AFHRAILE
BIIIAMEF, @RREEATEN. Fit, TRETIFEEITRILIE: EREAEAEERRAIHTR, AEAMTRE
RS A EEHER, TREDFNRFE-—EE, BAF I TRAUBESIFLEHNETR, MXETRXIH—TR
H31F. — TR, IRERIAENEMNEFNR, XRVE, BENNEXRIVRE. TEHTHE, TRAILHEE
RIEANEZRNNETNR; Eit, SERREE LIRS RN ET RMEEREILER, WRTRHIMEHITET
RIERIBERENE, RZTRAUERMFHRHTER.

FIETHEMZORPIRI TR L, ERILIGER getpeerinfo B3 FHITEF T RIERER !

$ bitcoin-cli getpeerinfo

[

{
"addr" : "85.213.199.39:8333",
"services" : "00000001",
"lastsend" : 1405634126,
"lastrecv" : 1405634127,
"bytessent" : 23487651,
"bytesrecv" : 138679099,
"conntime" : 1405021768,
"pingtime" : 0.00000000,
"version" : 70002,
"subver" : "/Satoshi:0.9.2.1/",
"inbound" : false,
"startingheight" : 310131,
"banscore" : 0,
"syncnode" : true

3

{
"addr" : "58.23.244.20:8333",
"services" : "00000001",
"lastsend" : 1405634127,
"lastrecv" : 1405634124,
"bytessent" : 4460918,
"bytesrecv" : 8903575,
"conntime" : 1405559628,
"pingtime" : 0.00000000,
"version" : 70001,
"subver" : "/Satoshi:0.8.6/",
"inbound" : false,
"startingheight" : 311074,
"banscore" : 0,
"syncnode" : false

3

FBREILUBZIRA -conect=<tpititt> IETRIEE— M LM IPHElE, NMARIES BT R EEREHIEE IPHiFI R B
B WIRRALED, TR REENXERENT RPN, MASBERMHAERNET R 2 EHERE,

NREBUMEFLEHIEEE, MENTASERRIXERUMSREE, NRTSFEENERKER0D S B EEE
=, ESBIANEZMRMERUF, MEFHEEHR—MIINEN R, Eitt, HRHNESMERES AT R ML
AHTHSEE, FREIHPOUVZHIRNEI#ITAURE. HREEIEE,

6.5 2T =

ETREREENES2HRFEENTEBKIRENT Ro EMERIIY, XN AN HRITATEEKRET R ELLRT
RENEH, METRBEETR;, HANEMROTFHEERBKRET R, BEIENHERLIN TIFSHEER
i, ENFAFELRTROXRE, MEFARERTFAHET. £ THANETERINSXERERE P IRHITIFANT
Ao

TEXRENLRFRETEN. RNNES2HXZERMMKREEN, XERNT R A LURIIM#HITRIIHRIR
B, MB—EKR (BIEXR) —HRIFIMEHSHMOKIR, TEXREDSATLURY BT HREEFARZES, MAH
EBEAEMT R EMEERR. TRBERT RBZ S HMERNE SR ZEBRMEKIREN, EIETIRERILER



A ERMAIXREE N2,

BT RELORE T R A] LIS E— At m AL AR EBREEEMASR PRI FIE X7 E B #HITIIE. #5)
BRESHESTETRETNESZN: RAFELEFLMKAMEFMIRE (NFRE) BEHEEBI20GB= BIHRARFHETENKIR
HERNEL, MREFBERANEETE. HERFLIEHRNEHN2EIR, BAGEANERET R, XMBERPOKE
B, RS2 B HFEM HEI,

REBRIEE —LEEATRAREES RGN EMNEEX SR P IHEE, ERREANNARLSEMZOETFE,
TR SatoshiF P i L4 M iBId 90% M MBI TE S M RA LU mIZ LT P iR, NRIXFTR, ©r i
T R & iEMversioniE B 5@t getpeerinfodn % FT1F EIMY FRRASF T 8B “Satoshi” I LAFHR, 40 /Satoshi: 0.8.6/,

6.6 I EEfFiF R
— P eTRERINEDTRZE, FHEMNERMENETENIKRE, NRETRE-— T 2HTR, BATHFes

ERAKREER, ERME—MKR—FSEANEZFHRAPOIHEKR, FHREE THMOSXKIR (BIHEKIR) Fia
T HXRNEHASR, TRENEED. HER2XRE,

B2 KIRERIIE M KX versions B G, XEENIZHEEREHERBestHeightFERATR 7 — M T RAFHKRESE (K
RHE) . NRAMMENNETRPRIMRIER, TEXAZEEZLXIR, NMAUSHBSEREFRERIKRE
EHRTHR. WENRNEZM—PgetblocksiHE, HABEMIAMIIRENTRKIRIGHE MREDPWEFENRIRFIH
EEEEINBFEATBTIRXR, MEET—MEUREKRNIAXIR, RATHAEEEL: HBSHAMMKIRGEL H it
WET R EKREE K,

REERKKRENWEDTRIEEMTREESHEIR, ATLURRIEMLEKRITBAMT RFEE AT M. EXIRBIHE—H#
AIHOZRIS00 MR, BNy (inventory) JHBEXLERIGHEZRELE. ROXEXROTNAETUBEIEE
RixEWgetdatalHEKIBEREFE2XRER, BEEEINVEEFHNMABERBINZE NEBBIBIFRIKIR, MMIREUXLE
ERRBIX IR,

ETRAF, BMMBEETRREFUHXR, EWEITREMNETANInVER, EFEE T XHRERE500 X RNEHE
B, TREMBEMAES ZEENMNET IEKRXR, FEdoETIEEN AR LR —XET SEHEIEKRAES, Z5
PARBRERESMNETREE L EEESE (EPRLEEELEHTIEREXLEHRT) WXEHE, FARTZHE
BEEBIT LR ( MAX_BLOCKS_IN_TRANSIT_PER PEER ) o FAXFIVNE, MIR—ITAZEEMAEXR, EREL—ERTERE
7 RIESTHXRANER, NAFNETREFEIRE, FETFEEMNS. S M XREFEZEREMSERINEXREE
F, X—IIRENETE, BEANMKRGERNES L, HREZWXKIREERNEY, BMEEE—BEREzTR52M
HEMRRES ALk,

BY—ITREL, TEBLANREAEZK, XNENETRLRAMKIREHMERKRKRFIEREHME, MR-
RRBLNOH, ARIASRENIXR, HEBLKEA—1A, JREESRELT KR, BEEHHER, EBVIMK
X getblocks JHEFFIE, WEI—NinviRR, EEFIETHRKNXKIRETSBMXRENINIEE-6FfTo
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< [HI[H

E16-6 T3 milid MXTETI R IR IR KA I DR 5%

6.7 @R Z(IEIE (SPV) e

HIFFMENT R BARNEFTBIRRE, WEILSMEPRFKIITREITETBMNERZRILE L, NEEBIE. F
R, MARRSAF, WTFXEFNILE, BIEUNZMARIE (SPV) NAXAUSEENERNFETEXRENE LT
BHITITE. XMEBRNFIHEMASPVEFIRHEERT K. MELLISHIERMNG, SPVIREHEMLET TR (L
HEIRMHE) FRBNRE IR

SPVHRRFTHEKRL, MAATHESESMERINRZES. HEFENTERZEEHXRE, KMNIETEKX
HREERI1/1000, SPVTH R AEEMEMER BT EENUTXOMNES, XERHATENHFMENE LFERZHNTERE
Bo SPVTRRIERZIFIERNAGERETRR, XNAERKINET R RH REXREEXE D HBERE,

IPNEEAFRG, 8P TRmGEE— MERERTENRE, tHE—KEa8FREE. S MusFatE, Btz
T, SPVERRGEEXEMRERTENHERME—FETTENZF, BIMEHIERIZEHRFRE ARIRE ) BB RIS T.
RAMHFEH A LUBT S E KNI —FHESFE, ELEHENFRTNES NV NEREMEEE, BAMENT
EEFLAEMEE, KEMERNEFSETAEE23SHRE, FANEXMTHHEETEEEME TR BEH23S", BF
MEERNX N ER 2RI WithRiE, REFNAARERARBEZHIARR, FEFEEF o ATEERXERH
o



BEXMNWMIREISERIZEXRERTNRE, MAREE, RBWIEll. —MHERBEKREN T REMWE—FRIE
HE, XFHERHAE KRR A F —EEMEI S ORI TR RRRZ S AWM. M— 1 SPVTRIRWIEFTA XIRATHE
(BREFIEMNRS) , HEIBXRENE XIS EERER,

B, — NP REREEI00,0005 XKRPNENR S, EXIENZK R IE—EEHZI6HXHRE9300,0001 XL EPER
WEERRSR, HEI—EEBMUTXORIERE, B AZUTXOR TR R ZITRIFE R ZER M. SPVY SN 7REEMIE
UTXOREXEARE T, MR, SPVHRKEZRZESMEMEXRZEAmerklei&E (M"7.7 Merkle ") I —%H%
%, RESPVTIA—ESER, HEIFSM300,001%300,006M 3 MRS EZRZAAENXIRY £, FHBESHIIZZHR
ER1E%300,006 XR~%300,001 KR 7 FRIVERZHEMR M. FX E, MNRMEHEMT REFES T 5300,000X
B, FELEBNITEEZIRZ EXERT A MNXR, RIBREMXDIY, MUz 2N ELZ (T,

MR—IRBRKELEFEFE, SPVARAZRUNNERSEFETEXRR, SPVHRZ@ETERmerkleBR1ZIERA LI INIEX
REPRN TR, KEERZHFENE. A8, —IRENEFERFEXNSPVTI R IR, SPVTIRELEEIR A LIE
KRENRZHEFEEN, BEFREIEENRS (BUE—NMUTXOMNERR) FEFE, XEENSPVHREE— X TFh
BRZHIER. XNRAREHXISPVT RBELRSKEHWNEAEBEFAFAB. ATHIEXERE, SPVhiREERE
MEZRFZITNR, EMSED—DAIET RIEERRR, XMEERNFERERESPVHREERREINEN XK
HESybilK T, EEERFRR, SPVHRBIERERT RSERMETR, REEBOARET/AREERNRHNENEE,

ERRZHOLFERT, BARIFERNSPVIREEBRL LM, EXERRER. KAMMREMZ R EHHTE.
R, MRERIELDLE—ARNZ 2N, KRAENSEEREBITRENKRENT R,

TENKRENABEIREENMEPEEZ THHT PN EREFRIEXPMUTXORBE RIS, MMEIERSZ. MSPVT
REBEIRETEHE FENKREEETE THENRERLIER Z.

SPVTI IR —5getheadersiBE, MAEgetblocksiE EFRRFXIRL, AHEMNHXTET EH—%headersiEE2 %
EZIR2000 M XIRL, X—IEMLT ARG XRATIZET AKX, SPVREREESHET RAEE LISE TR

28, ALUTEMMIET RARMNRRX IR BEHIER. TAERRZMBREL —FgetdatafIER IR, WEHREMR
—XBERGEENCERIEAMN, XRENEDSIIZNEE-7FIxo



TRA TmB

El6-7 SPVTTRED XL

HFSPVHRRTEREGER S MMIEREMINER S, XEMNFETRMBNL, S2KRETREES— M KRANE
BRFZARENZE, SPVHRNHEMIENBRATRLTETEE T REEIHER. flal, HEMERE =7 URERE
PNSPVT R ENHEFMERNERRZES, HENBARXERSZEBELAm M asB A XEKER, NMmRET AR
[ISETNS

ESINSPVH R/BRBRTREFA, WEHMARARMAINT —M#ThEE: Bloomidigss, MAULERRSPVTI RBIREHAXELIE
o BloomidiEa@EE — P RAMERMAREEEIALLIENG, RIFSPVIRIARBRZEENTFE, ANFEHILE
IRLEZ e TR EAYHL,

6.8 BloomidE2s

BloomidiEB R — M AFA P BRSNS ERNXRIAASMALEHERANETHRITIRSZE. CRILAREERIERXREE
AEBHRIFMBIIBEFA. FESPVHIRE, X—AZERARANEFTRAERZEEERER, BNRFMUFRERE.

BEMNZANGF, —UFP2EHENEEFTERRNEREMS B, MRMAREAGBEGH2ISERE", T2
BziE, tpRETHECNEN. BloomdiERNEXFH, MHEEHE FREEML? "XEMNEEES T L Zaiig 6
KiE, XAFFAUBSERESERNEL, il Ul Efr SR NE B FHANEE NRMESHE L, JITES
FIRERYHINE, FRALEEIT fRIF, EXEIBEAZLEXNER; NRMEFIFEERE, HEFSIIERNERNRERBRE
BT BCHREM.

Bloomid g8 FJ LALLSPVH RiEE R Z HE IR, ZIEREX AT UET AR SR ENEBRIAT. — N IFERERN
BloomIiESBRZEMEEMNER, BEHRERZAFRREENERMLL; k2, MRTESICEREHXER, ES
HEHNRZERIERER, TEEETEXRRZNRANEEESHNLEL.

B, SPVHREMBt— M FeREEAXFEEN Z B Bloomidiggs. # Tk, SPVHRCIE—1ME2BEHRAE it



ERHER, HOE— 1S58 MMIMENNARZHBEALENERERR. 8%, SMEREAZ— T BRRIREEHH
., EHEAR—PSHAES— T EAARBMUARORZZ PHMUER A, WNRSPVT RFERIEERP2SHUIERER, #

RRAMZLMP2SHIE, A, SPVHRIEBE—MERRIAIMNEBloomITERE, XFREXBIRLIMAERZ T
BT IEERIRA K. &E, WHFTRIAWREIIBloomTEEERILEFEESPVT R Fo

BloomT BN EMBHE—IAIZKE (N) MZHHEIHA (NI THERR— M) MFEEE (M) W—HRHBRE
PR o XEMBRYBIBLERZTINNZE, ZHES ZHFIEABYN. FEZRBABELRE, W ER—
MEAEFBloomid S ERAY TS sl R EET REX R BN EIRA— MER. BloomidiERVERMEMAZE EEd LT
KE (N) MBARgsE M) RKET

FEE6-87, BAVA— VLA (AR =N 7S BT TRBloomsd R SR HORL AR,
3PMEFRREN

) (8]

N7 Rt E
1£E16

Z*H Bloom 1TiiEe8 , 16{u%iE

DIO OIUIDIOIOIO OIOIDIDIOIO GIO

1 2 3 4 5 6 7 8 9 0 N 12 13 14 15 16

El6-8 — 1 E 16U ERAAM = Ma 7 R EH R EY & 5 Bloomid g

Bloom IR EA BB — M EBIBERS, XEFRIMEBloomIERFZH, SR NBIE—MEHRREIEE R,
ZRANEFE - TRERIEERERFE T —MIIANZENE, EEZHE (BSHERANLEN) FANEHNIRENL, MM
EIEHRBAVEHIER TR, HEFBHIT T —IBHERBNEE, BRI —UENL; LU, S2BMMERREEEE
d2fE, —HEVMNMIBEMOEM T, XPXEFBKIZRTET BloomTiEesE,

El6-9E 7 T [mEl6-8 EAYE 57 BloomiT E2S AN X #21 A%

KA

IR DRRE
| 2 3‘4 5 & 7 &

E6-9 (1457 Bloom LIRS B i A”



EME—NXBENEHEMEEZANT R, XEERRBISEFBRBZEZE, HNRZNL, BloomIiEENIER
TizxEE, FEAENE, HBloomidIEEEMXEELIMEY, EXNHENRERBHELENALDIEESRRLT, XM
BRT, ZUFAZHBREE. R, MEEZHXENERTESNN, BloomIiEaEHEE U1REIMNTIEM, HEifltt
FEUEFET o ZdiBas ZFTUARETEIRMIIESN, SEEN XN SECEMIERIFEE. EREERRAT XEFH
HELURBAXN (N) MEFRHENZLD (M) o EANBANESHNRFERRIIERESHXBII RS ERIE. M8
B KB FRAVME AR R REIC R A RBV X 5217 MM PR DR 1%,

E6-102/R T Mi%{E 5 Bloomid E2s B 15 — N < HEi7B"

Xigin

1 0 1IOIDIDI1 0 GIDIDIDIDIZL 0 1
1 2 3 4 £) 6 7 9 w1 12 13 14 15 | 16

E16-10 [M{& 5 Bloomid iE2sFIE 1% — X 3#17 B

MR —XRIAEERICRER M BloomI iR, HRITRZXBEAZ—HAANZRERYTEE, HEMSNERSFER
HAITH L. WRFAIBENERNNAUBERNT L, MRTXDPXBIREAIEERIZLIERICR. ZFMUAX—ERHTHE,
ERAXEFHIHETREAMXBINCENEERLER. FEKY, Bloomd g ERLARE TER"

E6-112— MNMUIEXRIA X" B BERTABloom: L IERR P HIE G, HBNAILLIHIEKENL, FIUAXXRIARE TR LA
B9,
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E6-11 BIEXBIF X" B EFL TBloomI B+, BELERNALELA, NRTTEER

15 16

H—AE, NRBENANXBITEENEREMN0, HAZXBAHKERICRELRBRE. ALRHNERTZEME, M
B—E. M2, ALEARE —ERE

E6-128— NMUIEX R Y BEFE T A ZBloomid ISR FHIES. BRENMERFEN0, ZFR—ERERLE,

KEAWICRTIS ?

—EFRR!

El6-12 WIER IR Y BEFE T BloomIiEEEF. EERANUANIE, NRT—ERZ

BIP0037 2 E&%IBloomidE2RHISSEL B FEIR, 158 WK R23A R GitHub,

6.9 Bloomid €23 HI{F 55 B Hh

BloomidjEa AR LIESPV T R M FTN R EREINR ZE 8. SPVRRIL—TRENMSPVTI R B 2RI ILERITIE


https://github.com/bitcoin/bips/blob/master/bip-0037.mediawiki

2% B[, SPVTRZANFNRAE-—FESFTERERTEANTIESEN litercadH 8. JdESEFZE, WETR
BENRXZmEERNTIESE PRI, APLELENR S SREERSPVT o

AEINRESPVT miYgetdatalf R, WENRZAH—FREEMITIESFLENIKRIKIRKER, UhSZHELEHZS
BImerkleltt, X—WFTRER K H—FAELERIRZZHI0E S

XM RBER BT RE—Ffilteradd {5 S RM EHIBloomiTJEF B MK 3IE, AN KiXfilterclear(E BRIBMFE NI B,
EAFEEERMTIEREMFRXRER, PRUNREXRATCERTE, TRl ERMEINRERRET 5,

6.10 325t

LA MBI F ST REBSEF— R RIARZHEITIR, HTRAREESHEZZ M. TRITFAXMNEREEIZRE
LEIRMERFRAIER. EXRWEKIREFAESHRF. Fl, REAFRENTREFMBARX MRS MRICRIBLEME ELZRE
EREBHING. BT AR RENTIER.

BEERZHIZWAINE, ENRAMEIRZHHBMEEST R, MMEEEIMEF,

BENRHSEIELHR — N RIRHII R Zit. MR—IRBHWASERINRZERXR, WESREHXZZEX, ZML
REMNZWEREEFENLRZ P EIRZZHEB R,

I RERAMEZZ T, SENEENIRZH, BERSEEMIURZSATHRRZHNEL (FX7) o ERTLE
BV R Z 2 HOEITINE. MRIIEAR, ENSMIMIRZMFRER, FAMERZ b, FUERKRZHRIEERFRT
B, WHMARZHENRZRKR, EFBRMLRZ. AdIREERATHH—THEN, BEEPMENERERKRILE, &
AX—IE, —IREZHFEBREFEPHINLRZNENNRERZENESE L, NMRRET BRI ZEHT
LREXEM,

RSN Z M (NELHE) BEFEESMRED, HTIEREEERAMEMEIRE WER) B, BERIY, B
EREMEENNERSISERN. TRBE, MBI, MEEMERHRLS FRIENR, R OBRHRET.

BLELSHE P HISSIIELEF —NUTXORUER, BIUTXOM, REREFAMBERZMRIHLAES, “UTXOM IS
FIFLESZZ RN, BEARTARNIKES. UTXOUEFRTFRZ MMM Z A5 ET, EENBELRTR
=, MBESTHUEANAINRZREFRE, BLEFENHEEETLIEME2009F, UTXOMAIRESKRRZETEAM
AE, FEFN— N EERIINBIEERZETRAMFMEIRET,

RSMHMMILRZ ZHARNZE NN RHNEHNE, AT HRNBEHMNEHERRE, FRTRNREANSTEERAE
Ao HERM, UTXOHARMENENREHIR, Eit, FETREUTXOMHARBERFK. Itih, RZBMMIZZHIR
BERMHINKZS, MUTXOMZ REEEHIAR .

6.11 Z&EBER

LEEHEBHATERER, BEASHTR LA, ESHERLFTHN RN BRR, WEDZOFRARTLUE
HEINREAFIB LM N R AR RINAER . X—RERN T IO T & FRE L4 AR R ™ & ) U@ AP A BY LA T A
F, fIai— M REEAP REGEIRN™ Ebug. BEERFESNIERWALVR, RMEN—REE2013F, —PREAVE
EERESBLEHERERHIL T — 1M ZXKRD X,
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HERESalertl BREHEN, EHEEEE/LNFR, B

waNsFS, BTRNEEES

> Expiration
EHEHARYAYE) =



> RelayUntil
FtHERZE, EETBRTLY

> MinVer,MaxVer
ESPME RN AR ASSEE

> subVer
I EEERNE P imREhR S

> Priority
EEHBHMESR (ERER)

EEEINARITMEER. NN RARHZOA LA —ERERRPITE. IFENSRFELTURRERESSS
TEMLE LR,

WEEEESNTREVIDZER, KEEEIH, HERLHEMANET R, MMRIETENMMEFRREERE FRT%E
BESZIH, NTREATEEEN - EAFEEESHNARREORK.

FELRMIZOEFlG, EEE5HTITIAN alertnotify —RISEN, ZATUEE T WAL SHRFERITHGR S, EEEHEE
ﬁﬁﬁﬂﬁf‘?ﬁ 5 alertnotify up vO H—.%J'_‘ E’Jr—ﬁﬁ/—e, alertnotify Bp 7?&12%?]55557,—/\@. 2%%% éﬁ']%?lﬂﬁ##jiﬁ
HTREER, EEUSBRHMMEENFXETEEAFRRE WHE1T) L (bitcoin-Qb) .

H b m iU SEEL AT RE AR RIS TURMBE &, WS BARAR LN HEY RGBT REAFRE, FREXNES
HEINEE. RIVRIBRMETXREN RSN TITHESHER, BA@EIN zEA KT, habi@diEiT— Nk
LUEENENNEERT =R,



F7E XIRiE

7.1 &7y

KRR A B SR ZEENKRMEMEE FIERERNVHEEN, ErURFMEatfile (—FESREBWYXRRIERH
X)) , HERFEEE—RRMEET. iRm0 iREAGoogleRLevel DBHUEETFIECIRETTIIE. BIRWMIET
BIEFMIHEEX MERE, STMKREEDF—TXR, XRFELBRAAN—PEEIE, F—IEREARRNEEX
R, BHEEMREFRETHMEIRT L, BRREKURTEREEEX—HRE, RINETUER—LERE,
0 BERRTEKREEXRZ BAEER; LU TRED 30 TR KR RS I KR,

WEPXIRKFITSHA256 MEMR, BJER—NEHE, EIXMEFHRE, FTLURAHERERIN N KR, R, §—
PNEGREBAT LUBE H KRB R KRG B EFERIIAR—KIR (RER) . B2, SMTKRAEBESEHREKRGH
B. XEFEBENKREREIZARXKRNEHREFTIFMEIZT —F—EILIERRIE PR (BITHEKIR) B5EF.

BAGMKRIE—PRER, EJUENEES N FEKR, 8N FRREBGE-XRIEAERXXR, HEERKRGH
E'FRTPAGHEFN (RKR) BHE, —MRREAS DI FRROBEIETACRED R KRED X IAZHIPRES,
[ELAZIMFEXR/VFRENKRAENT TRUNA ZRE (B1°8.10.1 KIREDR") &L, RE-NFERZHAK
REN—E D, FRNERT KRESXBE@, RE-IPEKRAEEZAFE-NFER, EEKRIFE-ITRXER, X
RRA—TMEKREIBF M RERGHEFER AT LR TR —RKIR,

HTFXRLERSAE RKREFBE TR, FIUSFIKRNEREREERIZFEROZM. NRXKROIPIFREEE
, FRROSMIFRERBELN, YRKREEMNEN, KEKROMBEBRELZL. KEKROBFBELERTRKE
EFXRETRXREFREFRRENRE, NMESHFERAEHERLENT, MFERIEHERLEREXFBRE)
BREY REGRIGHRE"FERAENTE, XAKKETHXKRERE, FFUUEHE —E-PKRERSALUE, ZMEH
MR RIEZXKRASWAE, FRIERFIEMITEZXRAEESENKR, ERERAXBFNEMTETERREANITE
8, FIU—MKEKRENFEILILKRENHEARATNRE, XBELFH 2N —DRBIFE.

fRAE] LUBERER R Bt S PRIt RN E R K G0 M. RETRERIZBEESTMEN, EETNRZATRHRNIE
7. BERHARLS, HMREMESHERE. HT/IBRRANMS, (REIRERT T HBAFERAREHEFEREE
Bo EXRER, RER/IPKRAEZHATRRED XI5 ZERITEMRIENR. SHBSDRKRMELETRIIRLE
Bo B2, BEIXRE, KREKRERHUEIR, KeABHREEMERE. F100MKRLE, KREEZEBRR
TE, XBtCoinbaseX 5 (BEAMIZHALMIIRS) BTUKSZ. JITFIMER (—PA) EHKRERERBENTRSE,
KIEARNE,

7.2 XIREEH

KRE—MREESELAKE (XRE) ENRSTRZESNERUIELEN. A EETHIENKIRAMZREGEN
MR EFN—KBERGAM. KRELES0FT, MFHEIRSELDE250FT, MAFHIEMNKREDEZEL500
MRH. Alt, —MEEMBERZNTERRIEKIRAMI000EEER, R7-1ER T —MKREM,

R7-1 XIREN

K FB ik
ATy BXERA BFTIRRNEFRZEHKRA/)
80F TS XHRk HEMXREB LT
1-9 (AZEH) Rtk RBNHE

CIE3:) 5 EREKRENZHER



7.3 iRk

KR = APCRITHIEARM. Bl —AH5IARXKRMBENNIE, XETHIERTRHIZEKRS BKRERFI —MIREE
. FASTHUE, BIME. BE&E nonce, SEN RFEX, FNHEE. FATMEEmerkleliR (—MARAM
BEKRPABERZZHEBIEEN) o R7-28R T KIRKBVBIRE .

R7-2 BRKEH
K FE 343
45T hR2s WRAS, BTFRERAMMINIER
32F T REREFHE S| ARRERR KRS FHE
32F T MerkletR ZXRAZZ I merkleRHEFHE
AFTS B e &L ZBCRF= BT ARSIE] (FEHBEIFDBIUNixEY [E)EL)
4FTS SEE BT ZEKIRT RS IEREIAREE BT
45T Nonce BT IEEIiERE AN 28

Nonce. EBMMNEBEBTEN 12, ESATREFESEITIL,

7.4 XRIFIAFT: XRKBFENXIRSE

XREMRATEEHMBREE, —MNEITSHA256F AN XRLHFHITREHITEMB RN FIEN, FEN2FHIEE
BERITAXKREEE, ERFARNEME: XRLKREE, RAREXRELEATITE, 7
71:000000000019d6689c085ae165831e934f763ae46a2a6¢c172b3f1b60a8ce26fE E— P EL4F M KIRMIBIRIGHE, X
RS FEER M — PBRMARR— X, FEEAT R & R KR SOH 1T A 1T B ER AT LU I 3R BNZ X IR0G 75
&,

AR, KRMRABELFEIHATEEEKRIBIEEME, FTEBRXKRENE LEREN, MREEFAKREN—EDK
FREERT RBKAMFERE LN, Bk, KREFBERDZERMMERIZEFHS N T RITELHES. KRNEHEE
AIRERFN R TTHIEN — B D AR — MRIUEIEERT, UETRIIMERMMEBIRXIR,

FMIRBIX R A BB ZXRAEX REFHNMUE, B'XHREE (block height) 7. H—1TXIR, EXHREER0,
2 HIPA75{E000000000019d6689c085ae165831e934f763ae46a2a6c172b3f1b60a8ce26F 5| BRI IR A B — MK 1R,

Att, XRAILUESHEFHA ARG XRBEEREXREE, §— T HEEEEES — M XRZ FWXKREXRERER
LR —XRE H—MIE, MERTF—MNE—MEEEEMETZ L. 2014F151HNXREEALZ278,000, HAE
25278,000 N XRFHESTE2009F1 BOIEMNE—NXIRZ +,

MR BEFRNZ, KRSEHTZH—HIFIRT. BEA-TPRE-—HNKREZESE T HEHEN. BENKRSE, Bk
ARANHRHIL, —PRREEAFEBIRF—PME—HIXR, BPHIWEPULNIXRATEEEENKIREE, EXKRER
SFE—IE. XMHERES.10.1 XKRED " —HHEFATIE, KRSEBFRKREUIESHN D, EHFHRFME
EERE, ST RIBUCRB MR KIREY, SHSHIRRIZRKRERREENUE (KRSE) . KREEHLAIEN
THEFEE— R BUEERF LUEREIL R,

— P RRPKREFBELSBREE— IR E—MIEX R, —TKRUIZERENKRSE. B2, —MENK
REEFT—ELSEEEIRGE—MFEXR, EHTIYE, HIHEEZHENKRBIFEH T KRAN—



(1B
7.5 BIHXIR

KiRiEERE—PXIREET20095F, HTALIEXIR, ©RKREEEPIEKIRHNHBHES, XREREMME—KIR, &
HEREE, REERFEAGIERIR,

ENEIEKIRBRBAZFTELHREE, AIUAS— I TRIBETEDEE —MEIRMIKRE, XAEMRE KRR
T, 5 TREMESIEXROMABE. 8. KEENHBEMNEAN—IRZ. Eit, 8O TREIEZEKREAX
REENKIR, MNMWET —1MR28. AIHERKRENR.

fEchainparams.cpp BRI A& Bt KIRB N B L miZ OB R iR R,

BRI FHEN:
0000000060 1906689C085a6165831e9347 F763ae46a2a6¢172b3F 1b60a8CE26f

PRE] ATEAEAAT X BRI B S 20X N X IRIGF5(E, Wiblockchain.info, LIl —MAEEX MEFHENFHERBRX —X
RABHITIE:

https://blockchain.info/block/ 000000000019d6689c085ae165831e934ff763ae46a2a6¢172b3f1h60a8ce26f
https://blockexplorer.com/block/ 000000000019d6689c085ae165831e934ff763ae46a2a6¢172b3f1h60a8ce26f

EeLITEALSM R OE R

$ bitcoindgetblock 000000000019d6689c085ae165831e934ff763ae46a2a6c172b3f1b60a8ce26T

{
"hash": "000000000019d6689c085ae165831e934ff763ae46a2a6¢c172b3f1b60a8ce26f",

"confirmations'":308321,

"size":285,

"height":0,

"version":1,
"merkleroot":"4a5ele4baab89f3a32518a88c31bc87f618f76673e2cc77ab2127b7afdeda33b"
"tx":["4a5ele4baab89f3a32518a88c31bc871618f76673e2cc77ab2127b7afdeda3d3b"],
"time":1231006505,

""nonce" :2083236893,

"bits":"1deoffff",

"difficulty":1.00000000,

"nextblockhash": "00000000839a8e6886ab5951d761411475428afc90947ee320161bbf18eh6048"

B XHREE— M REINES. THCoinbaseR SR EEXFE—MIE The Times 03/Jan/2009 Chancellor on brink

of second bailout forbanks." X AR REBTIR BRI ERD, 51AXEIE, BEEXIZXKH=EENGE, Walils
F RGBT — MR EMSIENEEY, FNESFANBELETNLARE, —25RENEREETEREE
K&, ZHEBHEHHNAINIE P AR X R,

7.6 XIRBVERE

EEA MBI BT RART T KIREM I KIREN — P AtE R, BEEMBLRITE, REORENAMRI RS T ER A
FHEXMESR. H— TR MRNERRENNEKIRE, ERWIEXERKIR, AEEERIMEHNXRE L, HET—NE
B, — I TRRBRERNBIKREHFHIRZKRET R EKIRGHE",

EFRABRIE, HE0, — DT AEKRENAMEI AT E277 314 MR, ZTafEsR—TXRAE277,314PNKIR, XN
XIRHIXIRLIAFE S 00000000000000027e7babfe7bad39faf3b5a83daed765f05f7d1b71a1632249,


http://bit.ly/1x6rcwP
https://blockchain.info/block/000000000019d6689c085ae165831e934ff763ae46a2a6c172b3f1b60a8ce26f

PAEZELE T R MRS EIERUREI— N REIXIR, KRR 0T

{
"size":43560,
"version":2,
"previousblockhash":"00000000000000027e7ba6fe7bad39faf3b5a83daed765f05f7d1b71a1632249",
"merkleroot":"5e049f4030e0ab2debb92378f53c0a6e09548aead83f3ab25e1d94eal155e29d",
"time":1388185038,
"difficulty":1180923195.25802612,
""nonce" :4215469401,
"tx":["257e7497fb8bc68421eb2c7b699dbab234831600e7352f0d9e6522c7cf3f6Cc77"
#[...many more transactions omitted...]
"05cfd38f6ae6aa83674cc99e4d75a1458c165b7ab84725eda41d018a09176634"
]
3

HFX—FHWXIR, TRSEREKREFE FERERHESENXXINBEE, XETSEMNBEE, HMEH
277314 KIRPIEFEH, B NMXIREX N ERENRE— MR FXR, FIENKRESUT B, T EHmiXR
AINEEENER, FXRETKE—MINEE277,315, B7-185 78T REKREFHE FEORITEE =M XIRABE



WREE 277316

Xiad{E :
0000000000000001b6b%13b095e96db
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E—RXHLISHEE :
0000000000000002a7bbd25a417¢0374
¢c55261021e8a%¢ca74442b01284f0569
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MEE : 118093195.26
Nonce : 924591752
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WmEE 277315

LIE#HE -
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FfiE)&E ; 2013-12-27 22:57:18
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Nonce : 421546901
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Ty T

REE 277314

Xhads(E :
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i it

E—XHRLIEFEE -
00000000000000038388d97ccaf2c1d
fe116¢5e879330232f3bff1c645920bdf
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1
|
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E7-1 Ksidd 5| R ERHI BRI FRER ST, MR INHTEE

7.7 Merkle 1
KIRENHE MK RHEE T A FERRNAERS, B MerklelZETo

Merklefd 2 —I5% — X, ER—MAFRRINNRUAINELRIETE LIRSS, XH-_XNESMERHE. N
B ETENFRPERARER—FREE O XMMIELEN, ERNEEREAEETR, REEN LHFRNHFEENT
2B, MMEEELETHRERENNGF.

ELLRMMLEER, MerkleWtEARIAN— M KRPIFAER S, BNERBENRZESHHFIES, BRMHET —MREXR
BEGEERZNENIER. EM—RTENMerkle M HER T IGHE T 2XTHTEA, FRMERNBETRIEANET
MerklefR, BEIRF—NEHTR, & AIEMerkle iR, ELbiFmBIMerkle PR EREI T SHA256 8%, FHtt
Hin#Ena & B EEFR Adouble-SHA256,

LENMUBTRAEI B EIE AMerkle B, REZITE2*0g2(N) AR T RERRHIBTEETEEZNP, XERZH
REMIFE B,

Merklefi 2 BRI _ 2N, U THGIFH, FIIMA. B. C. DEMIEMerkle B Z A, WNE7-2, RIREIFR
BRI ZEEKRFEEMerkleWR, MELBEHEREL, AEERHEEEEEANNIMHFT R, XEHFTR25I2
HA. HB. HCHIHD:

H~A~ = SHA256(SHA256(325A))

B REBSIH FRRRRREAEREZ, XM FIREERIFAART R, i, ATERXTRHAB, FTRAM
FHRBHEA N 32F N R ER W BIEKMAFTHNFT R, MERFRFRHITRRGHRTERXT RBRHE:

H~AB~=SHA256 (SHA256 (H~A~ + H~B~))

BELEMAREETIRF TINBH— TR, BMerkletl. FERR2FRHIMABEFEERRL, BINAHTHENRZZHRE
#iEo

Merkle ¥R
H ABCD
HaSh(HAB+ H (D)
Hag Hep
Hash(Hp+Hp) Hash(H c+Hp)
Ha Hp Hc Hp
Hash(Tx A) Hash(Tx B) Hash(Tx () Hash(Tx D)

E|7-2 7EMerkle it BT =



EAMerkletiB—XH, FILEREZBHE MM FTNR. MRNEFTRIZEFTETN, BRENRZIAIWES]—H LUK
BEIHFHR, ZXHERIHFHRERBRIT T &N, WNE7-3FR, CTTRIRERT—H.

Merkle R
H aBCC
Hash(H AB+ H cc)
HaB Hec
Hash(Hh+ H B) HaSh(H(+Hc)

Ha Hg He : He :
Hash(Tx A) Hash(Tx B) Hash(Tx () : Hash(Tx €) :
[ o

El7-3 Efl—M#ETR, EEMIFHETR MBS

MO R ZiEMerkle B 75 EZRFER TFMERR Z HEMEMerklelf. ELLFHH, ERNMKRFERBELTHREE
FEEZEYN, XERZMIKXKBRFNGEANER, F=E—MUB2ETHEIEFIMerklelR, EE7-4F, REER—
TMRI6N R B MBI, FEEIENE, REEPHNREERILFMEMHFHREAK, EXMFELENEHRE32FHHERAR .
TRKIRAB—IMRZHEBTH1MRS, MerklelRESEPIER TN HN32F T,

R
HABCDEFGHIKLMNOP

/\

HABCDEFGH HJKLMNOP

HaB Hep HgF HGH H)) HkL Hmn Hop

Ha || HB || Hc | Hp || He || HF (| HG (| Hu || Hi {| H ] Hk (| H || Hw || HN || Ho [] HP

E7-4 —PEIE T FZEIRT RN Merkle i

ATIEARRPEFEEMIENR S, — M HRREEITHI0g2(N)M32FHHNIEHRE, Fl—FMFERSEIMIRAIIAIER
RHEMerkleRRIZENF], MEEXZHENIRILN, XFNITEENERREEE, ANENTRZHENE K, UERN
2R ZHMEBRN LKA EIBITS, XEFHBT N RESSHmE—F10HEL2MEHE (320-384FT1) AU
&, KERTHE-TEEFHANKIRG ETRE5FRIRERZNET.

EE7-5F, — T REBETER—FNE4TRETHRFHEKE (2128FT) HMerklelgR, FIEAXKMRAEFEE—ER
5K, ZBRE4AIMHEE (EE7-5PHREERE) HL. HIJ. HMNOPHIHABCDEFGH, HX4MNEFHEFERINERRZ,
BEd I E B INEIIRAEEHKL. HIIKL. HIJKLMNOPHIMerklefitR (TEEIFRHELINE) , EAT SE8EEIEAHK (&
FREZEITE) B&7EMerkleiRA,



r= _————

v HUKLMNOP |

o= - —

HABCDEFGH

Ha (| B8 || Hc || Ho || He || HF || He || Hu || Hi

E7-5 =% A TIERNPEERE N IETRMERNMerkle B2
BI7-1R B REDEAlibbitcoin ERH —LHBNIER, BT 7 MHFHRIRHEEREIZE MMerkle BT,

f517-1 ¥9iEMerkleltd

#include <bitcoin/bitcoin.hpp>
bc::hash_digest create_merkle(bc::hash_digest_list& merkle)
{
// Stop if hash list is empty.
if (merkle.empty())
return bc::null_hash;
else if (merkle.size() == 1)
return merkle[0];
// While there is more than 1 hash in the list, keep looping..
while (merkle.size() > 1)

{
// If number of hashes is odd, duplicate last hash in the list.
if (merkle.size() % 2 != 0)
merkle.push_back(merkle.back());
// List size is now even.
assert(merkle.size() % 2 == 0);
// New hash list.
bc::hash_digest_list new_merkle;
// Loop through hashes 2 at a time.
for (auto it = merkle.begin(); it != merkle.end(); it += 2)
{
// Join both current hashes together (concatenate).
bc::data_chunk concat_data(bc::hash_size * 2);
auto concat = bc::make_serializer(concat_data.begin());
concat.write_hash(*it);
concat.write_hash(*(it + 1));
assert(concat.iterator() == concat_data.end());
// Hash both of the hashes.
bc: :hash_digest new_root = bc::bitcoin_hash(concat_data);
// Add this to the new list.
new_merkle.push_back(new_root);
}
// This is the new list.
merkle = new_merkle;
// DEBUG OUEPUL === - oo mm e
std::cout << "Current merkle hash list:" << std::endl;
for (const auto& hash: merkle)
std::cout << " " << bc::encode_hex(hash) << std::endl;
std::cout << std::endl;
YA e
}

// Finally we end up with a single item.
return merkle[0];

int main()



// Replace these hashes with ones from a block to reproduce the same merkle root.
bc::hash_digest_list tx_hashes{

{
bc: :decode_hash("00000000000000000000000000000000000000AOCOEAOAEEOEAONAAOOEAAAANOEA "),
bc: :decode_hash("00000000000000000000000000000000000000NECOAEOOEEOEAOAEAOEANOAA 11"),
bc: :decode_hash("000000000000000000000000000000000000000OCOAAOOEEOEAOOEEOEANOAA 22"),
3
}
const bc::hash_digest merkle_root = create_merkle(tx_hashes);
std::cout << "Result: " << bc::encode_hex(merkle_root) << std::endl;
return 0;

BI7-2BR T WIFUSIEBIT LARIBENER.

fi7-2 miF A BIBITHIEMerkleF{XH3

$ # Compile the merkle.cpp code

$ g++ -0 merkle merkle.cpp $(pkg-config --cflags --libs libbitcoin)
$ # Run the merkle executable

$ ./merkle

Current merkle hash list:
32650049a0418e4380db0af81788635d8b65424d397170b8499cdc28c4d27006
30861db96905c8dc8b99398calcd5bd5h84ac3264a4elbl3e65afalbcee7540c4

Current merkle hash list:
d47780c084bad3830bcdaféeaced35e4c6chf646d103795d22104Tb105014ba3

Result: d47780c084bad3830bcdaf6eace®@35e4c6chf646d103795d22104Fb105014ba3

Merkle RIS MMEE XX ZHRAEMM TSR ERR, R7-3BT 7T AT IEBXRAFEERX SRR IMerkle FRZRY
HiEE,

#R7-3 Merkle %=
RRNE XIRAGEAAK BiRADN (REHE) BiRAN (FP)
162325 4KB AR 128513
512%2%5 128KB 9IMIEH 288F T
20485 512KB 11185 352F T
65,5355 16MB 161875 512F T

k&S, YXKRANHIGERS (4KB) 2BIEINZEE5,535%2%5 (16MB) B, AIEARZEENMerkle BBRKERK
REEIE, (MXM128FTEI512F T, BT Merkleflt, — M HmREEBRTHX L (B0FH/XMR) , RE@EIM—NHET
REM—%/ ) HIMerkle B RRASINE—ERXR BNETE, MABEFHIAERTRAAEXREFAZHAS, XLERBATEE/
NCHIA/N X RBELIF—FXTENXRENT R, XEMEEREEMARIE (SPV) Tim, EXAREFHENXRME
I Merkle BB iR EIIER 5 HEE.

7.8 MerklefFfliE 82 2 (FI8IE (SPV)

Merklef RSPV R ZEM. SPVTIRAREFMERZUAZI THENKR, MURERRK, EINMERIMERZHE
Merkle B2 RIVIER FFE T EKIRF, MAGB FHEKRFPFAER S,

B0, —PSPVH R EREHEN LS H-UENEEIRRAN, ZTHREET [EEEHEE L2 T#bloomid g8,
RE[EZ2FEFLH IR F. YPRRVEERSFEbloomidiEss, ERLUMerkle KRB B L XZK
Ho MerkleKIRH B B & KIRAM—FEEBITZH SMerkleilRBIMerkle B, SPVT RREBERIZEZEHNEI5IZZHEX
BIXIR, HMIDEX N EIRFIZIZZEIBETL. SPVTIREIHEANKIRAARKKIRMEKIRFERFIDIAXIR, XWAHKE,



RHEXHR KRR, ERRZHFETXRE, @ME52, SPVTIRIWEILTIKBEIAXKIRKMMerkleFZHIEL
5, HUUEEL— =B (BRIALNELIMB) LT —TEER.



$8HE B 5iR

8.1 &7

SHRIEML M EMHNN— IR, 20 RERIPELSHRASNT S, BHLERFERS, BRWEXN", “WEX
B2 REER—ELET. I TIT@I NS T MEREEDRIREGR S LT H R Z.

FTRIESERNRZHEENERELSKE L. S1009HMSE —MIRHIKRR SR TR, STKREGSEM E—
PR AR BRI BRI BIARENMER S, XEXSHREOAINEIERER, HNNEESEXRABRAMNEIEKRE £
R BN HBINR S, REETWINZE, HREESEBERMERS PERLLET,.

TR SRR SEEIRMERRE . CIZMXROMHRE, UNRKRPAERZNRZE, N TREIXER,
TS ATH—ETMERFEEZNSFED, XERIANERBFEMEORT, (FAl T ETIT(ERAIERA, &N
A TR, ZEZENZEBING LURRMEBRELORE LHITRZIERINEG], XZERHRE2NER,

WM E R IEWAT A ET EEATHEMNSIS T AERESRIER, XMUTFRESENEE T2, FMmHEmE
BEEEZTH, BUTFHREFETESEIRBITRMREITET. DB E— MNXPE RN RmRERNSNE
(BEHRIR 2 EFE210,000MNR) BI/b—3, FFHARTA2009FE1 B E MNXRERS0N ST, AER2012E11 B F+FRED
XREF25 M EAFT. ZERE2016FNENRZBERNRFEAS MK REML2. 5 MR T, BEFXNARK, EFHET R
FhLAEE S R, BE2I2140%, EBAIYFFEMLLESM (20,999,999,980) £E8AITRE, MANERE2140E2 /G, 2B
MR,

FIIENESRIZ S, SERXZHAURES —EX5H, RZAEBEXZIERVANNRHNER. T2 diE
PSHIEORIN THRME T R EIRKRPEENFMERZ N, B, XEZASH TWAR05%HE LD, KD
W R BIEH ARSI RRN, ATMMEEIET ZERER, URSMRRPEENZZHEERM, XHBEET TiaEs
PREBILLERZ ML, £2140F 25, FrERIN T @mERR H3X 2 i,

XM —ERNIRSE. ERRSIEXNTESERY MRS, MMERIFEENEETES MR ERRR
to REEVHRORME—MEG, EERIENENHFIERMASHERTDH&E, NRRBET BFEFHMEE
12, BRBIEFE CHBER) MM T B, 120 B—MRBEBREROANERE, SMEBRAERNRSHITIIENLS
B, BV RIPTHRETRAZNT:, HEASITELKERONMEIIERT, R M ERmMLARHEIR,

S XN RBELRHEGRIFS, XHEROENREVFIR A REFEMHEN. HEHRMIRMMNISER—T
HEE, ERLUATE TTAMMNER S, RXTER T FmIEM LT,

FEXRER, HVREMBHREDRITNG, AEEBRTHBEVNEEERNE. HEHFHR2RNER OB RHE
IRHEY,

8.1.1 RS FEHEmAE

BEEEHHXR, FMU—MEENETMTRIENERRFEH K. KAGTOHTE— MR, S—DHKREHF
ME—EHEMNTIENSMLFM, SFFX210,000MR, KRLIFERAE, BHHRITEERREES0%, ELFHEBITHE -
mEF, SPEKREEH50 ML T,

20125118, tHSFMBFEITREREISX S5 T, FEMITRE2016FMENZ, £5420,000 XRG4S
B SR Z ERRERI12 5L M/X R, 1£5513,230,000 M XIR  (ABEE2137F4FIZH) 281, MMMETRESLIEHER
HIT64R 2", HBENEBXRETFMHET ARSI ETRA—AIR, R%, EEIL3MA KRG,
FrE#Y$£2,099,999,997,690,0008E th s £ B & 17585, A&, FI2140FAhG, REEER2,10040EH. T2
&, MINXRTBEAFTRA, T ITHNRRSERERZ 5. E8-1BR T ELITRERTERNERT, tismamRE
E50EINXR.




ERIS- 1R ETS, HINTE T ISMIERTE.

file-1 bt H & 1T B BRI EEIZ

# FIAMIEREZ R /950BTC

start_block_reward = 50

# 10 s A— 1 XIRMEIME, 210000 MR 4FERTE]
reward_interval = 210000

def max_money():

# 50 BTC = 50 0000 0000 Satoshis

current_reward = 50 * 10**8

total = 0

while current_reward > 0:
total += reward_interval * current_reward
current_reward /= 2

return total

print "Total BTC to ever be created:", max_money(), "Satoshis"

Bl8-2 B T XM AANEITA R

fjl8-2 iEZ4T max_money.py s

$ python max_money.py
Total BTC to ever be created: 2099999997690000 Satoshis

Eefs st AR &

20,000,000
18,000,000
16,000,000
14,000,000
12,000,000
10,000,000
8,000,000
6,000,000
4,000,000 ;
2,000,000 |/

__I' |

1nzo;ao 1112015 10112020 1172025 11/2030

E18-1 b 53 A R Rl 5 BT 18] & £ T LR

SEARAERITERERMENE T —MIUBMKN M EMR. JAMH R PRIBITERGIMEIRILR, MFmXxEFERA
FREREN A& M I A,

BT EGESITH
REEHASFEFNN—MELE—MELRENRITEZRERNEH A TRASSEETBEESE (BE%H) .
BEE—MBATEDHNENABZTRALCESENEMEENRR. ES5EKER, NMEBEEWEEMEEREER
SKEGRAYESE ST

FLEFFRIBLBRE T2 — ML WNAMER RN RMERLEZ T, ARTRREENE, AMIFTEHREBRRNEST



B, AMEatEFsm, BREEE. XMIKRRRT BEALFRENTE", MERANETRIMBZESH T HHIK

=
tio

R M ERIBANBREEZHAT, EMTIMGR, R BESFERMERAT-ERRNIEZHIAN M6, &
EME, HHEARREKRERGIEIRILRE, RIFBEFERTEHEBHEZELATEMERENER, RItEFRYEH
NiikE. MELSHEBEHTRFERMF5IEN, CERE—MIEBETHEHHMER,

KL, BERHRULERREEIFANNE, B FLIENEIRALE, FRIFXEDHAREL L HKHER4EE.
HA KNS EE BRI, XMATIESENNSNERREEERE, MEAR—NFEN1E. FIEEELL
BN BEIARANZ0%IERT, KD ERLLETHNTESHARREER LS HREY, theeFEtE . 4
A, MM ARELFRERRMSENESE, BE5IAEMIAE, NEFRE.

8.2 ZHL 3L

FELE—ERENTHETXRE, ATURBKRERF—FERMERZHNAAEKE FIR) , HRETFNEIS5EH
BEEF—ARENBIREICR.

BEFEBEEEMANERT, EHMERRES5ENAERIER—MPIENEIRIE? IR RAH
I F—DROIAENAE, KERONRENEERS RGIEHMIERENR S, tTEER 0NN, LFRENTE
TREE—HALEKNED, XOBKITURANINEINIER. KREFRZH—TRONAEEIERN, SRS
BOPRFAETNRE BRI RS TR ROERLSHNEFRRE TR, KEETRENFRENMNEERFERIE
B, RARHEENERAHERTE— MRS, X—ERNBLSHMERKER OV ATERHE IR,

PRI ERLAREZXMEROUBIBLZILIRNE,. XMER, Bi5EEIRMERNEREEEARBIHIRAIETE,

WAIER, HIRREHUT RN RET T HENMNEIRIREE R RN, FIENLISMmENE, 8iFEm. X
P A URAMREFONEHEEN T 2EREHEX MIFIBITEY. SMmEROUIREFEMET RBI4AMIRIL
AIEAEEERMAE:

> BN /KBS STEN SR ST IIE

> BTN TFRIARENES, BV TREXZIERMIITEAHRXIR,

D> BT RIRIZ AT ORI TR I F AR B DR B

D> MR EORER TR IR, ETESIERNG TERRIT TIEERANIXIRGE

FERETRALTHR, HIVFERAXELE, TRENZEBNEEEFERFEREMNBEAHIR, MTEEETREASHER
CHIREL. BIfE. RFREHK.

8.3 X FHMIIRLE

EHSER, RIFETHERFBIWEUTXO. REEBHIVBRBMA. WEXMLRRENREX—RTIBARLNER
Ho FENRZHERBAEZTRNBIMENT R, MMERFEZRZEBERE NS HREPERE,

AM, ARZERIIMENTRE, S—MMERZHEETTRBESELERIEZRNS, IRBRIEEVNRZ T REWN
KL, MEMHIRZHEEE I RAWEF.

B ITRERRE—EXZH, MREEWR-—MKKARETIR:

>R Z BB EMBUBE N IUIE R,

DRINSHIHTIREBRERNT.

>R SHFHA/INENTF max BLock size BY,
DE—MEHE, URSE, DAENEENEERER (NF2,100650MM, AF0) o
SEERHEETF0, NET-1HA (coinbaseRZ R HFEHL) o
>nLockTime@/NFEETF wr_max B9,

>R BINFTHANEAFHETF L0089,



DRZPNERMEN/NTERRFHRE LR,

DRESIIA ( scriptsig ) REEBIHRFENEF, FEBEMZA ( scriptrubkey ) HABFH isstandard BIEH  (ZIBIF
SEBITERS) o

DMARTAL T E 2 X EKIRPH— P ILECR 5 U TR FER.

DR FE—TRAN, RS BEMEEETBRERNNRS, BZXHHRIELR,

DR FE—TRAN, FEDINXZHPIHGIBNELRS. ORBERSZRVMER—NEN, ZZXBZERA— ML
X5 WRSHNLENRZZIEZEHIMELD, BARKRMNEIMILIZ S M,

DX FE— RN, WR3IBIREERZSE—Dcoinbaseliit, ZRAUIMELIRIG comnease maturiTy (100)MHIA.
DWFE—TRAN, SIBNBHEOAEEN, HERBRERE.

>EASIANREXZRERANE, ANES—TRAENSERSENEEERN (NF2100510H, KF0) .
DIIRBMNERNSHNFREENSHM, XH/FRFA L.

DR ZHARBMUETEEEAN-—DEHIEIR, THRRIEL,

D& —Ma BRI A 20 FURHEAR R 48 i B B RE R A SR 30

ﬁé%#ﬁ‘é@%ﬁttﬁl‘ﬁﬁ)ﬁg)ﬁ EﬁﬁTE’\J AcceptToMemoryPool « CheckTransaction %D CheckInputs @%ﬂtpﬁ?gfﬁﬁéﬂm’\]l@ﬁo 1%;1
B, XEXMMERELRLEDN, ATMEMIELRSKE, BNEBARZZEEELSHELTRERN,

FWERZE, , ST TRBIEEN BIXERZHITRE, HURREENIRE, AEMBRRZRILI— i
by

84N TR

FELEARHNES, —ENRBMATLTRY Lo 189, HIINETIing, ETELESHHENIELZLFE, tuiE—
Ul To Jing®IH VIEF RIS T, FNET M IRITBTFELESMBITENEG RS JingtIX & TN R&EERS
—PMETRERE T T RRNRSSE. 5lingtE, —EF TRESETETRNEG THITIEN , ENR(1ES8.11.2 1

M —TIRFrREY, SEME—TETRER, JinghyT KLU m MR A TREAEERBINZ ZIER. M, JingsyTs
RBEBERKRPREXERFIER.

EHMTR—#F, JingBIT R ZISITEF RIS I NERIIEKIR, MXLEMMABIEKIRIMET TREERHNEX. 7
TENREFUMKROEEMER, URERERRENREK. WFH TR, RE—THEREKERIS5ERT,
MG T X75RSE. AM, —BRFNERBARE T —RESHFIE. FERATNNERIEERFLRIFIEE;
EEET— M EKRERNL L1,

85 BEAXRAEKXKIR

WIERFE, WM HRESBEXERZARMNEBSHREFLTR. RFEBEITERZH, AREEFEERRMAZIKRNZZ1E
Fo GHMT R, JinglI D RalE. BIEHPHFNRS, MEAEMTRFAENE, JInglNTRSBRERSESE
—MEEEIR A,

LRGSR, & T Alice MBobHNMEETEEMIMERS = £ RIARNEIR (B02.1.2 EHIHE) o Alice IR FFEXIR277 316
AT ERABRRIES, HIRIZXMEKIRZHINgVIZN RAZHD, FEASREAiceNR S, ANXIMRZEEL
B T IR — BB 0o

JingBUISH T mAER T — P XIREENAHIBIZAR, BE T B2009F T AGBMIEITURMNEEIXIR, HAlice LINHEAIAT
1%, JingTWRKREBEIER T XIR277,314, FHEBIFENE LNRS, ERASERXROEN, BEAEHE
T REMIXIR, HIAingMTIRIEEZH B, EMILRHRBUET XR277 315, XPKIRMBIRIFEELRLE T = HXIR
277315% %, SItRBESHXIR277, 316 T FBIFIA.

FELE—1N1008A, HIingkI T RIEEIREIR277 315MBHNEN, ERERERZRERAT - IRREES. BAIEE
ZWETNBEERZIER, HRBENR#ETRAEL. BEEEHIIEXIR277,315/F, JinglNTNRSERFERNEER
5, ABRELEXR277 3I5FHAINRFIER, BREMBERFLPINRZHERMING, FHRISRIHEIR

o



Jing BT RILZME— M= EKR, MAKR277 316MRIEX R, MIERERRERNEXSEBEEMHNITEEIL
B, AR—TAMHKR, MRAEET TRIE— P TIFEIREZE, X MR EX.

8.5.1 X ZRiE, U THEMMKER

JingMtER N RBEENAFEFHNEERZDE—MUER, HERRSMARNZZIERKTRREX R, ZXZHME
LA ZHAFTEEBNUTXORN RIRRTE, RZRANES. RIEANZZLEALHN. BANENHNRXZREESHME
Ko MRLRPEEBHTIE, SREINIRBITARAFTEN &,

RZWNMER BB N ENFNR RIS RIR 2 MR AR ZH 2 KEFF:
Priority = Sum (Value of input * Input Age) / Transaction Size

EXNERD, XSWARNEZHLES TR (1008221 EFH) RERTH. UTXOR“RES" 2B IZUTXORIZRE!
XRFEN LIPS IKIRER, BIXPUTXOTEERERRIRE, RSIERHA/NHFTRERT.

MR ERER N RSMER, EHENEME: REEATS7,600,000, HYF—PELET (BI10058) , EBAI—X
(144X, RBBAKNR250NFT:

High Priority > 100,000,000 satoshis * 144 blocks / 250 bytes = 57,600,000

BRI AR EFER B HRIS0KF R RBLARSMARRZZH. JinglI T REEIEHFAXS0KF THIAHE, SREEERXERSMN
FTRHRF, FEENREEETH L. XMIGEIESSNAARZENERSN T2, Bl UMARLIE,

RiE, JIngMEZT TRSEHTLE SR/ THNR S, FREBSTFDY IH#1THR, MEERY IHRSHNR5KIE
R TFRIXIR, XERAND LR max BLock SIZE o

WECRAMBERIRTIE, JingtVEEl TRELUIERBEREY THNRF. BLEY TRBR2NBBLERST TR ZE
BEIKRA, MEMT THIFRERBERXLER S,

FELCRIIERE, RFEAPHRRZRZEIRA T —PIRRORERF. RAXERZEETERFMF, FrUREEHIKREK
MEIEE, XERZEMANFSIAUTXORARE BIR5RIE") WEBET XK. HFXZHMEERTERXZHA R
", FAIUX I RBHMCEEMEZIERKT. &E, — ISV IEXZNMCEMNETESHESMEARN I, Keskit
FTEHX IR,

EERMmRZFRAETH. BES, —EXZMWEEN, BACHKEER. AN, IR—EXZREEM ET X,
BAERZREFE—MEN TRNAER. EARFEZBURBACNARNREETEN TREFHESFH, AU—EXMNR
EER, AFEEPEERSKTEER. M, BE—E£8XSRERINT2N, MREKMNERLE, SRAEY
TRIARFLEFEK, IRRZANZE—RIEARAIEMERRE, BARBRGENZERRERZHAERZNESH
T2,

WAE, JingI T s MIRTFEAREE
A
T3

BT 2R E, MPEREXREESELI8ERS, B T 0.09094925 tb4FH,
RAT LB LS R IZ OB P iR <1

Pas
LITREFXNEIR, WHI8-3FT:

fjls-3 XR277,316

"hash" : "0000OOOEEEEOEOO1bEbJal13be95e96db41c4a928b97ef2d944a9b31b2cc7bdca",

"confirmations" : 35561,

"size" : 218629,

"height" : 277316,

"version" : 2,

"merkleroot" :
"'c91c008c26e50763e91548bb8b2fc323735f73577effbc55502c51ebdcc7cf2e",



"ex" [
"d5ada064c6417ca25c4308bd158c34b77elcOeca2a73cdaléc737e7424afba2f",
"b268hb45c59b39d759614757718b9918cafEbadd97c56f3b91956fF877c503fbe",

. 417 more transactions ...
1,

"time" : 1388185914,

"nonce" : 924591752,

"bits" : "1903a30c",

"difficulty" : 1180923195.25802612,

"chainwork" :

000000000000000OEAEAAA! 934695e92aaf53afala",
"previousblockhash" :
"'0000000000000002a7bbd25a417c0374cc55261021e8a9ca74442b0128410569",
"nextblockhash" :
"'000000000000000010236c269dd6ed714dd5db39d36b33959079d78dfd431ba7"
3

8.5.2 I35

KR E—EX G BERHR S, MRt H5EcoinbaseF. XMRH2HIingh T SEH BRI T4
BITTEAY, Jingfy T RS0 M Jing AUt 2 1925.09094928 MLIF T XE—132 5, IBERR SRR LZE B S
B, JingE B XKRKBHERE T RcoinbaseiZf (25 MN2HAILLE™) MXRPEHRZH THENSH, wFI8-4Frxr:

$ bitcoin-cli getrawtransaction
d5ada064c6417ca25c4308bd158c34b77elcOeca2a73cdal6éc737e7424afba2f 1

fi8-4 BIM3ZH

"hex" :
"'010000000100000000000000000000000000000000000OEEOEEHEEEOEAOEEEOEEOEEEEEEEAT T T FOf03443b04038584020621503253482f fffffffol1l0cC

"txid" : "d5ada®64c6417ca25c4308bd158c34b77elcOeca2a73cdaléc737e7424afba2f",

"version" : 1,

"locktime" : 0O,

"vin" @ [
{
"coinbase" : "03443b0403858402062f503253482f", "sequence" : 4294967295
3
1,
"vout" [
{
"value" : 25.09094928,
"n":0, "
scriptPubKey" : {
"asm" : "02aa970c592640d19de03ff6f329d6fd2eech023263b9bas5d1b81c29b523da8b210P_CHECKSIG",
"hex" : "2102aa970c592640d19de03ff61329d6fd2eech023263b9ba5d1b81c29b523da8h21ac",
"regsigs" : 1,
"type" : "pubkey",
"addresses" : [
"IMXxTkeEP2PmMHSMze5tUZ1hAV3YTKu2GhiN"
]
}
3
1,
"blockhash" :

"'0000000000000001b6b9a13b095e96dba1c4a928b97ef2d944a9b31b2cc7bdca",
"confirmations" : 35566,
"time" : 1388185914,
"blocktime" : 1388185914

] — o]

58MRZ5TE, QIMRSGEERN, THEUTX0, ERBE—MEMEcoinbase N, (VX FAREIEHFAILLSET, 6l
MRBE—MHEH, AR TR, AIhHR5HEHRHX25.09004928 M biFh & IXEIF LAY EL S biL,
WNABIFFRAILIMXTke EP2PmMHSMze5tUZ1hAV3YTKu2Gh1N,




8.5.3 CoinbaseiZfh 5 T &
ATHERINRS, JingTFEEEHEY THENEH, BiX418 P ERMEIKIRZ ZHEMANMBEE 2 3#TNE, RS
HMANSIRERE SIS THEDE, AT

Total Fees = Sum(Inputs) - Sum(Outputs)

EXH277,3167,  TZEHEER0.09094925 L4,

8iZE, JinglN T EHX M KRIERIEHDT. ZHFTEEETXESERN, US NS0 M HIEFm AR, &
FeHE210,000 MK H—R. XNMXKRBEER277,316, FTLUEMAYE AR 25 M,

FHNITE SR S E S IZOE F i BIGetBlockValue R, dNfI8-5F7R:

fj18-5 i+ B X R F—Function GetBlockValue, Bitcoin Core Client, main.cpp, line 1305

int64_t GetBlockValue(int nHeight, int64_t nFees)

{
int64_t nSubsidy = 50 * COIN;
int halvings = nHeight / Params().SubsidyHalvingInterval();

/7 MRABBIRIREN, KRRFREINT

if (halvings >= 64)
return nFees;

// Subsidy&210, 000 MXREF—R, KEEIFELE—NR
nSubsidy >>= halvings;

return nSubsidy + nFees;

TEnSubsidyR VAR ENER, BN comn B2 (100,000,00082)550895% %R, Rt IRFIEEME 50128,

EEE, XPREE YIRS ERRLUBF8FR( subsidyHalvingInterval RENFEFHFXE (L= halvings ) o 210,000
XA —NEHERR, SRAFIFRRIXER277316, FRLURHREA1,

T halvings RA(E64, SIRBHXME, RBBERFHRMTN0, BIREGRREE TRLH, (FARRHEE.

AR, RTREEEATHEEBIRMERRMIUER nswsidy )EB— (FRSRKL2) , 8—REFEABE R, TXM
F, WFER277 316 RFERFENS0ZIHIRMEIATE—R, SFI251Z8, W25 MM REE. ZFUARB=
HEGZIRE, ERAMLETERSTIREIRE ARIRENNEES,

&g, ¥coinbaseZFEN (T2 nsubsidy ) SH LTER( nree )2FUKRHM, FHiREXME,

8.5.4 Blh 3z F MLt
Z3 R, JinglWTamiET —MImR S, ZJ4AHC25.09094928 K EL4F,
WNHI8-4Ff, BIMRZAMEMLL T, 5—RXZHABERE—NMLEINUTXORE, BE8E&— M coinbase HiN. T
#R5-3F, BIBLRAETRBEMANEN, WEILEITRIEBE—TENRZHASTRZHN. RS-LALETENRZH
NHIZER), F8-244HME MR Z RN,
8.1 “EE T RIRARILE
KE TE Hk
32 7 RSN OSBRI BRUTXON S



4% e L] UTXOTERBHMES], 0 MOFHAHEK

1-9 F15 R A KE PRI AR K E

(Varint) LK E Unlocking-Script —ERRZA, FRMABIUTXOBIEMAsh R4

4 bytes 10522 HEIRBRANTXEIRINGE, 8B NOXFFFFFFFF
+8-2 EMRBHANLEN

KE FE i

2 FEH RBGHE REIREA—1R5, BELIBAO0

4 FH5 RBHHUES| Eefnl

1-9 7 ?CEOE rbg__ase?éﬂ( coinbase #IEKE

(Varint) B]Z% Coinbase#X FEVIRAMXIRA, BRTHEEUXRESEFR, EMHiEIUERIES, BT

KE i extra noncefIIEH 1575

4 bytes = E288 71, OXFFFFFFFF

EEMREZT, “REWE FERI2NFHLIIET0, “RRRHERS " FEREIIETTOXFF(+i#%I/Y255), XA NFERIER
TASIAUTX0, “fRSifZA"HRcoinbaseHIEAE, HUET LA TEE X,

8.5.5 Coinbase#{iE

MRS EE MR (XHRME scriptsig )FE, XPFEKcoinbaseHUBE R, KER/2FT, HA100FT, RT
FHARJLANF 9, 0 TRILEEMEAcoinbaseMEMERY, FERIRF(ERIEURE,

LIt A HE], Fz<ERTEcoinbase FEN T XHEAIEIE The Times 03/Jan/ 2009 Chancellor on brink of second bailout for
banks“(ZFE TR 2009F183H MEAERKBE R RITHELUIETF), JAxBEAMNIER, BNMRATWRITRANRE
£, T7E, F TEMcoinbase# B Mextra nonceiE, HRAFHBRITRZHENY M, XBHABTIEEEH/NTE
R, coinbasedi/ LN FHHEERAIUERIESH, AEERRNEISS LLFHEGHRIN(BIP34)FHE T RA2HXIR (FRZ
FE2HXR) , XMKRNEEXIREMAR(E push* 2 G, EFETEcoinbaseFEHIEEIRLL,

FATLUGI8-4FRBIX3R277,316 791, coinbaseFLEBRZAMNBFEPIRIZS (FscriptSig) FE&, XNFERM+7#HFER
03443b0403858402062f503253482f, LTl 1R ARID X EREIE

EF—PFHREO3, HARITIIERTXMESHEEINFHENMEKZ(ARL-1), BEEH3NFTI—O0x443004, B
NEEN(REBERFHER)RENKREE. BEFTHFSEI0x043b44, RNATEHEIZ277,316,

BB NT78EE (03858402062) A TF4RiDextra nonce(E01"8.11.1 BBHEF(IHZE"), HE—THENIE, MR
fR—ME SR TIEEIER,

coinbase#IELE B 26457 (215032534821 RASCIRIZFRT /IP2SH/, FRRIZHXMXIRINIEH T2 ZHFBIP0016FTE X Mpay-
to-script-hash(P2SH)BUH# 52, EP2SHINEESI ABILLFFRRIAE, BEET—IXP2SHARIMARNIKRE, FEER
BIP0016F1BIP0017, Z#FBIP00168YH T /P2SH/M N coinbase$ B, ZIFBIPO017HIE T p2sh/CHVERA b 1RY
coinbase#iEH, &/, BIPO0167EiEZEHME, BIIMAERABRZH LEMIIMNcoinbase FIEN/P2SH/URRZFHX
IhEE,

Bl8-6fE A T libbitcoinE (FE56TTHMEBERZF i, HklE. TR RS MelttRpigEcoinbase$iE, HEREHAR
B THER. libbitcoinFER BT 7 — 1 eIIRIEFSIEIN, PRI B AR AT LAE EREY B B a9 el R #dE,

fils-6 M eIt XIRF1ZE coinbase iR



/*
Display the genesis block message by Satoshi.
*/
#include <iostream>
#include <bitcoin/bitcoin.hpp>

int main()
{
// Create genesis block.
bc: :block_type block = bc::genesis_block();
// Genesis block contains a single coinbase transaction. assert(block.transactions.size() == 1)
// Get first transaction in block (coinbase).
const bc::transaction_type& coinbase_tx = block.transactions[0];
// Coinbase tx has a single input.
assert(coinbase_tx.inputs.size() == 1);
const bc::transaction_input_type& coinbase_input = coinbase_tx.inputs[0];
// Convert the input script to its raw format.
const bc::data_chunk& raw_message = save_script(coinbase_input.script);
// Convert this to an std::string.
std::string message;
message.resize(raw_message.size());
std: :copy(raw_message.begin(), raw_message.end(), message.begin());
// Display the genesis block message.
std::cout << message << std::endl;
return 0;

ERI8-79, FNEMAGNU C++imiFaedmiFRAIDHIZTERIRTRIHRIT M

{fI8-7 4miFHiE{Tsatoshi-words R {5l{£E3

$ # Compile the code

$ g++ -0 satoshi-words satoshi-words.cpp $(pkg-config --cflags --1libs libbitcoin) $ # Run the executable
$ ./satoshi-words

ADPG<GS>AANDEThe Times 03/Jan/2009 Chancellor on brink of second bailout for banks

8.6 MEX IRk

NTEXIRK, BV NREFEERNDFER, WRS-3HFHR.

+8-3 KIRKHILEH
KE FEB P
4575 hR s hRAS , FASRERERIER SN AIFLR
32FT ARG TS HERR—PXIR (REKR) HRHE
2FT MerklefR —MRFHE, REIXPKIRPEERZZHEMBImerkletBIR
47T B iEE UNix£2TeFHAE] S TRV EUE RAIKIRE A AIBSZI
4 bytes SR BT BXRM T EEIERRAEE BT
4 bytes Nonce — AT ILESIEREERITEES

EXR277 316 HBII R, KREWPARRTMASHFEREN2, KENIFT, LWNEREELER
0x20000000, #&E, U HTAEBERFIXMREE", EAHF, XMEAIINgHT m MWL HEKFIFNXR277,31509X

MLMBFEE, ©RXMR277316FEEXIRIRXIR, XIR277 315 XIRLEFHERN:

0000000000000002a7bbd25a417c0374cc55261021e8a9ca74442b01284f0569



AT AXSRKIAETEmerkleiRFE, ERF2IMZZER— Pmerkletl, QIMRZBZEARRFNENRS, EERTH418%
RHAREHRRE, ZHKRPNKZ—HE419%, £16401, HKNELLEI ‘Merklefl”, MALMB B NMHFT R, FLL
FEENRE—TRBEANFIL20MR, ST TRENNRZHNEHRE XEXZFNEHEZEM. RMAS, HEIR
KAGHM—TMRTI R merkle HRT R BRZUIEREN—1M2F T RKENE, 518-3FFmerkeliRBIEMT:

€91c008c26e50763e9f548bb8b2fc323735f73577effbc55502c51eb4cc7cf2e

SH B asBERI—NMFETEEE, UUnixETiEagmea, BIE1970F181H0S Y T o mipfb ik, 464k
13881859143 AYAY[E)22013F12H27H, £28#H, UTC/GMT,

BETR, TRREEREERRE, NTESZEKREY, XMFERENTAHEHENTESIERNEE, HEEXRA
DU BE-1EEU IS, HIHFEME, XMSIMMEWED . XMEENEFTRNEN, EENIFHRTEREL). U
XR277316 961, MEAIAIEI0x1903a30c, Ox19EIEEM+7# I, FHEP0x03a30cER M. XN SESE
195TIHY S E Bin S5 EAEE ME 104 ER R G IEANMRERE,

EE—1FEZEnonce, #IRENO0,

XL TR EHNFERIBTG, B MaUFFE#HTT . BV BRI —MEXIRKLIEHE/ NTHEE B iR Inonce, 12
I P aEEE2BEE R HZEERRIZ N AREMnonceEUE, BRIHI—NEEZHnonce(E,

8.7 MIEXIR

BEARJINgMI N R EEMRR T —MEEXIR, BARMBLEIing I FIX X MIHERH#ITIER", RBLEEIEREEUER MK
RER. NEBRRNELFI T HRH AR RE S BENBHINBRE. REHET I2ERARNESHA256/5 7K
o

BRESROAERN, BT RRESHEKRANBHE, THENZSY, BRSHRAHELREN—MIRE. MARKAE
REFRIGH, LRAEERBI—MIERFENEL. BERBPIXMIMEERE . FIRFENE—SEETHNR
i, SREIESRRAN, BEHRNEYLMEHE,

8.7.1 TI{EENRREE

RAERBHBASENKERERN, REE— I KEEEELAERNE, IRENNBANEFES. NTFRERAN,
MAENEREREB—F, EALIERRFERBHIAZTLUTEMEIE. — P MIIEGHRENEEZRIERZ T REN LT
FETREHIAEEN TS, AL, B FEIERRA, EEMERRAZEN —MEENERE/LF RN,

TiCHANN A NE S, SHA256KIERRH HAIKE 2 2256bit, 1E5I8-87, FATEEAPythonfRRRESHKITEIESE) "l am
Satoshi Nakamoto" FYSHA2569I5 % 1B,

f58-8 SHA256:7:15l

$ python

Python 2.7.1

>>> import hashlib

>>> print hashlib.sha256("I am Satoshi Nakamoto").hexdigest() 5d7c7ba21cbbcd75d14800b100252d5b428e5h1213d27c385bc141ca6h47989¢e

A S —
1£518-841,  5d7c7ba21cbbcd75d14800b100252d5b428e5h1213d27c385bc141cacba798% ="'l am Satoshi Nakamoto"fIIE & E. X R4A)
FIER—NFE. iR, JENFEEP~ERENEHE.

MRFNRRRE, BEHNZETERRNEARE. fli, BMEFFREME—1EF, 1B17518-95F8IPythonfiZs,



f518-9 i&;FiEL nonce REMFEMEFEERZ (SHA256)

# example of iterating a nonce in a hashing algorithm's input

import hashlib

text = "I am Satoshi Nakamoto"

# iterate nonce from O to 19

for nonce in xrange(20):

# add the nonce to the end of the text

input = text + str(nonce)

# calculate the SHA-256 hash of the input (text+nonce)

hash = hashlib.sha256(input).hexdigest() # show the input and hash result
print input, '=>', hash

RITXMIAFLREE X E R B REMFAERIEOINEHE, §18-10 FERTHRNIABEMT XMEF, tIFETIFER
EREH{E,

f58-10 i@ZE nonce RERTF RIS FH BRI AL

©

python hash_example.py

am Satoshi Nakamoto® => a80a81401765c8eddee25df36728d732. ..
am Satoshi Nakamotol => f7bc9a6304a4647bb41241a677b5345¢f. ..
am Satoshi Nakamoto2 => ea758a8134b115298a1583ffb80ae629. ..
am Satoshi Nakamoto3 => bfa9779618ff072c903d773de30c99hd. . .
am Satoshi Nakamoto4 => bce8564de9a83c18c31944a66bde992f . ..
am Satoshi Nakamoto5 => eb362c3cf3479be0a97a20163589038e. ..
am Satoshi Nakamoto6 => 4a2fd48e3be420d0d28e202360cfbaba. . .
am Satoshi Nakamoto7 => 790b5a1349a5f2b909bf74ded166b17a. . .
am Satoshi Nakamoto8 => 702c45e5b15aa54b625d68dd94711597. . .
am Satoshi Nakamoto9 => 7007cf7dd40f5e933cd89fff5b791ff0. ..
am Satoshi NakamotolQ => c2f38c81992f4614206a21537bd634a. . .
am Satoshi Nakamotoll => 7045da6ed8a914690f087690e1e8d66. . .
am Satoshi Nakamotol2 => 60f01db30cladd4cbce2b4b22e88b9b. . .
am Satoshi Nakamotol3 => Gebc56d59a34f5082aaef3d66b37a66. . .
am Satoshi Nakamotol4 => 27eadlca85da66981fd9dad1a8c6816. ..
am Satoshi Nakamotol5 => 394809fb809c5f83ce97ab554a2812c. ..
am Satoshi Nakamotol6 => 8fa4992219df33f50834465d3047429. ..
am Satoshi Nakamotol7 => dca9b8b4f8d8el521fadeaad6f4focd. ..
am Satoshi Nakamotol8 => 9989a401b2a3a318b0le9ca9a22b0f3. ..
am Satoshi Nakamotol9 => cda56022ecb5b67b2bc93a2d764e75f. ..

HHHHHHHHH HHHHHHH H H H H

SMEAHERT — P R2FENERE. EIEERETEMEIN, BIREEFAITEN _EBPythonHT EEBIMIZAEEESE
RXEFT2ERNERE

EINX BRI RN Z LA ERZ M Mnonce, Nonce @R MBREHEM, EXNRAFHRETXMEAR
SHA256F54¢,

ATEXMEHFEELR/EENL, BITPREE—AEEERMNER: HE—MEG, FEZ2REENHHEIRRU0FF
ko EIEWRE, XERS! 7EHI8-10iEA "l am Satoshi Nakamotol3" MG A ER
0ebc56d59a34F5082aaef3d66h37a661696c2b618e62432727216ba9531041a5 , WIIFHE R, FHIEEICHET 13X, BEERMNAEXR
&, NRBFREFHEZFHIDGEN, BATTLHES16REE—PUOTLMBREE (HFIE— ST R0RIF)
MEFHAERE, BRINEZN2/NTF
0x1000000000000000000000000000000000000000000000000000000000000000IMEF1H, Tl IFRX N BATIEE,
HEMNHWENZFHE—NNFXN BN HE. NRBITR/NXANBEME, BRE—NMNFENEHESERE%E,

BRI T, BEAMIREID—BFUREVNTF— M ERBBEYN. $—/, BinEl2, RSBRATHHE N6, Rt
2. AET—RERALL, TIRIEDIOHE NS A R, FIHRER, RUWLBZEERFRANTS. WEE—
FMERL RN B FINERABRIEI5, FLTN. EEBRERE)\, EERIE, NHEFRRBIIEHEN LA,
RAYBERNN (BRNARERE) , RE—DAFINI6RI2%TEVRILF, A EER.

1£518-107, BThMInoncen13, BXNEREEWIE AL, ERANEL3INEES "l am Satoshi Nakamoto" [GEH



HHEEFEHERIACLEAER N XMERNERFNEZITEEIEE (Proof of Work) , EANEIEEAEA AL E
HETXPnonce, WIEXMEHERIFE—RITE, MBNHRBCEET 13X, WREMEEN CEEEKX) , BRNF
ELEENBAITET XTI EENnonce, BEMARIEENIFTEREHITE, o, MEBRER, ERARIL
BT FREBEEMERE, FIFHENEREX MnonceFEZ DT F,

EERs Y TAEEIERRFNAIS- 10 ATBEEAFRE £, I TA—ERXZME—MEEX R, ETR, XM THEXMERLE
BHRAEE, EHEDNTHABEME. NIRXMRAEETNTERE, T IMRERX Pnonce (BERKZML) AEHIR
—R, BRUFILLFHRANMEE, ¥ THRH10M5% (100915%7) A REHREI— 1 EEMnonceEXIRLE BIGHE R

o
B18-112—ME RS TIFEIPAR ARSI,

fi8-11 FHHHI TIFEIEPARE

#!/usr/bin/env python
# example of proof-of-work algorithm

import hashlib
import time

max_nonce = 2 ** 32 # 4 billion
def proof_of_work(header, difficulty_bits):

# calculate the difficulty target
target = 2 ** (256-difficulty bits)

for nonce in xrange(max_nonce):
hash_result = hashlib.sha256(str(header)+str(nonce)).hexdigest()

# check if this is a valid result, below the target

if long(hash_result, 16) < target:
print "Success with nonce %d" % nonce
print "Hash is %s" % hash_result
return (hash_result, nonce)

print "Failed after %d (max_nonce) tries" % nonce
return nonce

if _pame_ == '__main__':

nonce = 0
hash_result = "'

# difficulty from © to 31 bits
for difficulty_bits in xrange(32):

difficulty = 2 ** difficulty_bits
print "Difficulty: %ld (%d bits)" % (difficulty, difficulty_bits)

print "Starting search..."

# checkpoint the current time
start_time = time.time()

# make a new block which includes the hash from the previous block
# we fake a block of transactions - just a string

new_block = 'test block with transactions' + hash_result

# find a valid nonce for the new block
(hash_result, nonce) = proof_of work(new_block, difficulty bits)

# checkpoint how long it took to find a result
end_time = time.time()

elapsed_time = end_time - start_time
print "Elapsed Time: %.4f seconds" % elapsed_time

if elapsed_time > 0O:



# estimate the hashes per second
hash_power = float(long(nonce)/elapsed_time)
print "Hashing Power: %ld hashes per second" % hash_power

AT AEREREEEE (Z-#HEIEORLE, BIRBEEFLS O i IE0) » AEHRITAE, EEEMIITEN LR
BEEZ R 7EHl8-127, RALERIZEFE—MEBEICRBM EHRITER.

fhl8-12 S EEMN TIFEIPARERIEITHIH

$ python proof-of-work-example.py*

Difficulty: 1 (0 bits)

Difficulty: 8 (3 bits)

Starting search...

Success with nonce 9

Hash is 1c1c105e65b47142f028a8f93ddf3dabb9260491bc64474738133ce5256ch3cl
Elapsed Time: 0.0004 seconds

Hashing Power: 25065 hashes per second

Difficulty: 16 (4 bits)

Starting search...

Success with nonce 25

Hash is 0f7becfd3bcd1a82e06663c97176add89e7cae0268de46f94e7e11bc3863e148
Elapsed Time: 0.0005 seconds

Hashing Power: 52507 hashes per second

Difficulty: 32 (5 bits)

Starting search...

Success with nonce 36

Hash is 029ae6e5004302a120630adcbb808452346ablcfOb94c5189ba8bac1d47e7903
Elapsed Time: 0.0006 seconds

Hashing Power: 58164 hashes per second

Difficulty: 4194304 (22 bits)

Starting search...

Success with nonce 1759164

Hash is 0000008bb8f0e731f0496b8e530da984e85fb3cd2bd81882fe8ba3610b6cefc3
Elapsed Time: 13.3201 seconds

Hashing Power: 132068 hashes per second

Difficulty: 8388608 (23 bits)

Starting search...

Success with nonce 14214729

Hash is 000001408cf12dbd20fcha6372a223e098d58786c6f93488a9f74f5df4dfoa3
Elapsed Time: 110.1507 seconds

Hashing Power: 129048 hashes per second

Difficulty: 16777216 (24 bits)

Starting search...

Success with nonce 24586379

Hash is 0000002c3d6b370fccd699708d1b7ch4a94388595171366b944d68b2acce8b9s5
Elapsed Time: 195.2991 seconds

Hashing Power: 125890 hashes per second

Difficulty: 67108864 (26 bits)

Starting search...

Success with nonce 84561291

Hash is 0000001f0ea21e676b6dde5ad429b9d131a9f2b0008O2ab2f169chca22ble21a
Elapsed Time: 665.0949 seconds

Hashing Power: 127141 hashes per second

REJUEN, MEEMEA—I—MIEMN, ERERERNNESZ2HRHPILK, NRIREEE N 256hitHFTE, 8RE
RE—10, FABRAERTERER T —%F. 1E§18-127, JFH—"TnoncefEFMAHEEKI260IEN0, —HZHTS
FZAR. BMERAEEASHAILHX270,0002REFITHE, XPERKABTE6D .

EEXAEBHEME, LISMMEEIREKRKEERFENT



000000000000004¢296e6376db3a241271f43fd3f5de7bal8986e517a243baa7, HJUEH, XM EFMBEBEFLN0Z
TRZ, XEFREAZZNGFSETCEKNEBER, EMXIERNSGEESNEE, ERT— I XREEWEZSHITELS x
10V R, XERFEGEFTENES, BEEHEETMLBEIMEL00PHET (petahashes per second, peta-#
10%%) WRMREES, FHEL10D MR AT LK EI— MK R,

8.7.2 MERT

EfI8-3, HNNEKRPEIHEEBT, HRITNEEHEM bits"s EXIR277 31679, ERIEN 0x1903a30c, XD
RCHERTFARBASEEI, BRI TEFBFNR, BETRENUARY. AXPXIRE, 0x199%, M0x03a30c
NE.

IHEEEBIRNAT:
target = coefficient * 2A(8 * (exponent - 3))

Bt AR K EENMRIE 0x1903a30c, AI15:

target = 0x03a30c * 2/ (0x08 * (Ox19 - Ox03))
=> target = 0x03a30c * 2/A(Ox08 * 0x16)

=> target = Ox03a30c * 2/OxBO

BH#sIt e

=> target = 238,348 * 27176
=> target =
22,829, 202,948, 393,929, 850, 749, 706, 076, 701, 368, 331, 072, 452, 018, 388, 575, 715, 328

BAA+HR#BIER:
=> target =0x0000000000000003A30C000000E0000E00B0E0AB0E0AB0E0AE0E0AO0E0A00E00

RN E 277 316N BHXIRALEBRFBER/NTFXNEREN,. XPMRFHN I HERRPHI60MENRE0, EX T3
EL, — S0 LRBELIRIZAMBEITENT T (1 tera-hash per second 3 1 TH/sec) 948,496 NXIRA BEHE—1
EMRER, REIENR, FIE59K, ToEAE—IMXILE ERNSEE,

8.7.3 MEBIRSMERE

WFIFTR, BANRE THE, #HMRmRELFEIEREAFMRENE, BARERT : AtAX M EEEZERN?
FRMERIEE? A

EER AR B10D HEN — D XMELLFHRIOE, BEHAITERNRZAMEENEM. TNEEEHAN, M
RENTERNCHBNBREFEE, EIHAE, HENMER GRS, i, SE5ETHANMITENBSTITN. AT
BB KRAVRIFLOD P — P LR R, B AESITREXETHHITARE. FLL, BER— TSNS, 2F
HARLUARIB100#— M IEKIREV BT, BEMN, WERIRET, TICET ENNME, HERFEERREBERIFEL0OD T

—A
1Mo

B4, T—PREEPOUBINESD, XENBEBIOFAMENE? HENEBRRES I BTRPRIABNREN. &
2,016 M KRPFAE TR B AEEE. #ENFEAXNZHRMN2,016 M KIRMEHEITK520,1600 (FHE, BIXLEX
RU0D B —MERFIEIER NN K) LHIRGHN, EERRELFIKSREN KL EH#TTEN AR (HEEHET



2) o FEERR, MRMERMKRFERKLL10D FERIS IR, WRERIMEC1053 0120 N FRATHEE

ENRREIURBE NN TR
New Difficulty = 0ld Difficulty * (Actual Time of Last 2016 Blocks / 20160 minutes)

B18-13BR T L m iz L& A iR R IR EE A,

fj8-13 T {E=IEBARYMEEFZE JE3 14 pow.cpp $£431TH %R GetNextWorkRequired()

// Go back by what we want to be 14 days worth of blocks

const CBlockIndex* pindexFirst = pindexLast;

for (int i = 0; pindexFirst && i < Params().Interval()-1; i++)
pindexFirst = pindexFirst->pprev;

assert(pindexFirst);

// Limit adjustment step

int64_t nActualTimespan = pindexLast->GetBlockTime() - pindexFirst->GetBlockTime(); LogPrintf(" nActualTimespan = %d before boun

if (nActualTimespan < Params().TargetTimespan()/4)
nActualTimespan = Params().TargetTimespan()/4;

if (nActualTimespan > Params().TargetTimespan()*4)
nActualTimespan = Params().TargetTimespan()*4;

// Retarget

uint256 bnNew;

uint256 bnOld;

bnNew.SetCompact (pindexLast->nBits);
bn0ld = bnNew;

bnNew *= nActualTimespan;

bnNew /= Params().TargetTimespan();

if (bnNew > Params().ProofOfWorkLimit())
bnNew = Params().ProofOfWorkLimit();

Rl — ]

Z#nterval(2,016 XR)F TergetTimespan(1,209,600%) K/ /&) BIE X FES f4chainparams.cpp™s

ATHIEENTUIR, SPERNRAREESINTF—MEAF (EN4) . IREFRBIBEATAME, WiR4ERE,
HFET—12,016 KRH AR FERNERSRRTFE, FIUH—PHEERBESE T BT, RitTEmnsitEae
MEENEXRERAREEELT/L 12,016 KREFA 25T/,

FH I HEKIRFERNMLZEEL0D FHRAIE, 52,016 KR EEIEA2,016 MNXIRTE RIS EIXIHEE
#HITEE

ERIENEEMEESRENUENSTLX. XEHRERFBE IR, LEETERENBIRNE, SRHHEL
BR2TX, MEIER, HISMIOMKREEEXR, FRAENAKESN, BMERFENRSUFIIKTE, tEHHNReMN
HWARERERM. BEENEMRAESHANSILSHEIRMMATEN TAMR. REBATER, QAFESMMEEZE
M TRHARBEBHNRAERS, EEREMFREE, tHETHNZ2XE.

B EEZY BIUERES BT RIS U A XEB N ZENXZBYEX. SLEEET RAMEERIFESH
USRSHNATBENEEAREE]. BV myNXRERNESERERRALBFMENNE. BAXRESZN EH
EFM, BERERHE AMDERENSRHET H17,



8.8 RN X IR

AIEEZEL, JnglIHRelET —MREXR, BEZTREN . JingB/LMRETASIC (TASMER) BT, £E
BRT LA ERBE A LIBEERMHITIEITSHA256 F ik, XEEH MEHFETUSBEREIMNIET TR L. #TX, 5
TRJINgMV R E BN _ERVEH TR R K E R L ELXEREN, ILENUSIMZHERIEE#1TnoncellliXo

AN XR277 316 M9IZH TIEF G AMIL1 DG, XEBEENEMR—PRETEARLOIZY T h. HIEXMNERBUHXIR
LB, nonce 4,215,469,401 FLAFFE—NXIRIGFHE:

0000000000000002a7bbd25a417c0374cc55261021e8a9ca74442b01284F0569
MmXME/NFEEBE:
0000000000000003A30CHEOOEOOEOOEEOOEOEEEOHEOOEEEEEEOEOOEEOBEEOEH

JingMEN T RIZZIFXNEIRRAEHPIEEBT R, XETRUEREHEIEXMIKIRGE, BoBRSERILKR, HX
MIXRIERE YT Y, SN DRBISBEEAXHR277,316MNF B ST SHXRERIATR, ST HSREIHRIE T X
MMRERE, ENSBRFZANEEXMIBSEKRIITE, HIZEFEITEKRER T — MR TR,

TEHRNMATRBTRRIE. SKEERR. KRHIR, HUUEE—NEFROERRERTE,

8.9 KRILFHTXIR

EER R HIRNGIBISE =P BRI MERHES M RARIIREES MIEKIR, HHKIRENEDEREN, S— I HRERERR
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HENNREE, TURSHBRE-ERENRF. MRXERXZEFETS— M IAFENXRED, ZREEFTUSE
AR, REEMFEXNER, FERIBRZENZZMXPMRRPZR IMEIEERNERIE, REXZREERER
FHNLRZHES, BAMMAT LIS TAE— I RE RS EEREHUENFRERS, MMAZHELIX MR
SHE.

FEIENE, S1%KEHFZHRENBRBRNBE, KEEFTEEVS1%NENTEERE, KirL, BMEHRERE
S1%HNARFES, KATURHLEXMKE, ZMUGBEA51%EE, RERANEREENEIATI51%XMEERN
%, ERENKEZRX/LFEESHAY. AREXRE, HiRKE, MERRLATAEN TNEIRDOM T WE, —HAIRE
B, —HAREERSN, RAABERLOEMITERE FRIR, RARREEBENEHRNZREOEEN. EaRES)
BRTRERZHR, BEit, REEMENEIHLD, EXFREPRMBOATEMLMEN. MB—MREH, — I REERE
WENEZ, HREEIEND REM AT EBK, AIERENNRIANRIEREZHITFRINRRMRAEHE S, — L2
MRALRF BRI FEHNEILRE, BIET2MBI30%RE AR TI51%KE T o

2MEINIEEKELFESHETRATBIRERE— TKRE, EA—M IEET IR SIENERN1I%E 1. B
R OMEIEHIBIE NS N T B RIS EE BT REMAET RGNS, TR EEITH TRERVER, FRHBITHIMLEIL
SERBETERRBRF . XF—K, VHREEMAE TIREERZHEWNEZ MM, MRXFRFIRY HIREE
MM mmaENHRIB A URMARNIE, BRAN MIREEMAIUER A AR T 2o R G H R .

B, ATEMENKLERHRENTHEm, —MAERNISEME, XHENNENTWIRE NS HRRMARI RS, MR
BAT M. XMBEERFLEMRASNREERTZEANRANE O, FHIEATUER, IMBELIRERGERBEUT
RYWAR, BHFER, XEREERTFHRWET Y, SEV, BdhRy R EEN BRI TIELRS FHIRK
Fi. BR, MELFMRENENZ2/IARKIREE K, DAXEERE FATHNRET R, KRRFEREEEREREYE,



ITHREES M RARR — LA, LHINSEH T RIET ITHI AR OLBIP2PooliZH 1Y, thERIEFAILXLEIRIE ERAITTHREE
SRR,

EXEEE, —RATENHRNEEHELERBEAMI R RENELD, #HMAIESELRMNEIBIK. Am, bism
RGN —EERSNE, FIUET K EESEIMER—RIRR G REM L, UEBD ST RN
EE MR EM P 5.



FoE TFEhH. RFRENMBIER

LR R0 FHNNHARANENARNER, B—HNEBESENFTEA: —METTESIEBHETOEH—EIEN
fillo XWLAFHHIZOAPAS AT — 7 BIEEH AR, SRRS. FF. 2BARLS. RERR. KERENSRARE
RBBIHFR .

FERFRW R AR ERNLBARTTEY) . 2009 F HSMILE LIRFIAIMERNZ SN, RERENNBERF. KBIBE
BRERNRSM (altcoin) , XEBFEMEESILITMAMMEERIHR, EE(T2IRIIMEITEE SRS
MRERGZ o

BT RIIBEAEINCENZEH LIS, EOEE0MULNRSHRELR, XTI IRXERSHHEIEET L)
BARH. EX—ETHNENHFRATARINZESMNES, TRINREFTEUAZFEEREZINFENEREN. Bk, X—
ETTEHNEES —HARNEIFMMENRSMENRERDM, LUERBABIRZFNESRANETANSF, NEHHNAEE
B, BERABNRESHEMF LETERMS, MMEXEFFRAERESERR, RHtbRAASHAHAIFREZN.

HFSXEBERNRESFHHIR, ARFEMTEHRSERE, EERIENMENEHENTHM, BaiX M uRIeliE
ERGSANME, AREIRE, MEBLHZEIE, X—ENTEMETBENRMENTE .

9.1 RFHHTFIREERIE

EERmE—TFRNE, HRABGIEAEMI—EREGHENEM, HESHITERRNRERNTN, mEEAkESD
OEET, BRSMT, XREHERRLETHERERREN S KL B SRR FET RS,

ELERRERE LR, TSI —RIIBMNE. Th. SoRESERENBREFUREANTE, SEIEMNNENSR
RIS mIN. MEem, AEEMUKRENM.

T—ERENTENE—EEFEENTSM, tbilLitecoin, Dogecoin, Freicoin, Primecoin, Peercoin,Darkcoinfll
Zerocoin, ZFEFLUREIXLE, HARRANENRRINIERHERSNES™, MERAMITRHE LEMZ SO
R RvE

MRTRSE™M, BE—LXTREEMII, MilHFRE ™, AUz REREE (altchains) » BEREEITILIN—K
MR HXWENSIRAENESRH. SF EMMEM— LN BRERS, SEREERANEMSH—ERRIR RIS,
BRNUSRAEMHARATNZEANG, BEEMINEEENARRATEHRI —IMERRES. HRINEEERTESRENHARTN
xR HEM. LKA NXT,

BT LR AL ERNET TESIEBEN—SMEN XML, TEETRRIEER AR IR —EIRIOMENN. G4
BRIT LAMaidsafe fl Twister AR AIIX S

RE, BLEIFMIRSE, tilRippled, BREBFEMMRZME, BHEALIT—HFERLIHRAKENE—
BMENS. REFETRERANBFENRANERBIINICTE, BASEFETHI,

9.2 Th¥EE

FTHAMTTRERE LN 2 ERMBNRME, BALUANREBSEEMASZ ELRTamil, HERE—ITMHMmAIE
o XLEINERAR T ZOLMINY, FEELSHRZHM LS H ittt PRIEMRINESK AR ThRE— N SIF A
TRER hack HISIETTHIERINELLISTIRGES, LHINERLRHtbIRIEHEE, EFMATANRSFREFBMINE
EMPIXLETHIE. BMRZHARFEEEE Y E, THFUERRERFREREZHR,.

9.2.1 &amh

FEmE—MELOEET EFEEERHN—Fahil. —MRREN'T, B—EXFNENRTRES —MHEFHLS



Mo BR—T, A—K—EEHNED LELEEITXEAcMe ATIN—H BRI NENE, MAXK—EENHATRE
TREEX, ERRMENET, RNXE—NRIGER. AT EFA—NRGEBANNEER—LE, RIIREEFAZA
EXRBEERIZT (MEFREE) , XUUXKEHABAEEMORBERE. RETHEXMTERE, BB —EHM
FARBEK RS HRZHRUAREMMERRIGER -, PR REWRNE— R0, HIFEFEER, MEiEENE
% (tbnsaEme) BAR. FEit, REMHIEHE.

FEMBEBFRNEREERE, XXRBFENETKNERED LNTES. BRECAXRERENIRE, JLUBIEMESE
R %S XmEN AR, B—ROLEHRE ARET, LY, SMTENRABTRIURTREIER. LEFER.

KRR BmlETRENATES, NABSNARXENE, TeIRTAXMSHREHA, tAILURENE
EXEO LA LT ES B, tLERERE. BFERDE. EMIFS IR, NEHMIEXER. XEDLLFH—
BiRa, XEMAILARRS. 78, aHNRIFES. ettt mtr BadiRrMEER8mIa, WaRFma
B R IRE A EELE .

WBIe-1FR, ATETREHHER, RIET 208 UHEITEE MasterBTC'HIZREM, HA“MasterBTC & T FI LA
REABREE N ZRE, S—RUNXMRET, HIUREEIEFAEMEERETLETNINEENA, BEXM
REMHAT USSR FRERCRZREBNREIE N, Lm0 FI0T,

ffl9-1 The metadata profile of the colored coins recorded as a coupon for a free copy of the book

{
"source_addresses": [
"3NpZmvSPLmMN2cVFw1pY7gXEAVPCVTnWfVD"
1,
"contract_url": "https://www.coinprism.info/asset/ 3NpZmvSPLmN2cVFwlpY7gxEAVPCVTnWfVD",
"name_short": "MasterBTC",
"name": "Free copy of \"Mastering Bitcoin\"",
"issuer": "Andreas M. Antonopoulos",
"description": "This token is redeemable for a free copy of the book \"Mastering

Bitcoin\"",
"description_mime": "text/x-markdown; charset=UTF-8",
"type": "Other",

"divisibility": o,
"link_to_website": false,
"icon_url": null,

"image url": null,
"version": "1.0"

9.2.2 FEixH

AEEMEA—MEIULELRHZ LB, ZHNZRHS N TFaNLEmRANT R, HEAM AR AMSTHATRE
§X5, BEHFR—MEN. HRN, ERSTHMNATE, WAALEM, G~ Rm, ZROUBM=2ME
ARFES, MEHTTPHNZETCPIHYNNAE—1F, MastercoinZ b hXEIN A E N

FEHTTPIMYFIBTCPIHX 80 OF E A MY M TCPAREMUX S, FHEAT @S —NE N exodus’HILL ik
(LEXoDusjGwvnjZUyKkxZ4UHEf77z6A5S4P) BV H X B GISRAEFFHINANIZETT. B FIAT N IEMFI B exodus #iik
MZHEZMNEIEEEF BOP_RETURNLUASHIRIERTRFIES,

9.2.3 849™H
BAMES—NEUEEM RS Z EMhiNE. 89T BERPEN. XM, SRFE. EF0 L3R5 MEM

—LIhEE, LA BB S PHIOP_RETURERFMIZRITEERIEMILA TR ZHTIMEE. AN ERRN
XCPHR R BN RARIETTo

9.3 REMILED

HARZHHLFERER B LA TIRARNE, DBNREERISREERIFS, NEEETRENREFE K.
RETHRFRE (FT—PEHE) PRETEECRELRIORESLI. ZAUUGEKSD, TERRARSFHIE


https://cpr.sm/FoykwrH6UY

BfEI™, MEFRENRZ.
FIEEX L, WETNE-— T REHTE— 1M REMME— R INamecoinBIFZFIRE, FIMEFETF—TIITE,

MERFEEERE, E—REEMHHAIXCoin, HIMF2011F8H, IXCoinEX T LM —LSE, THEELIFEE MR
REGR AN 9961, Mﬁ'ﬁi“ﬂl]T AMEITE.

2011598, Tenebrix&%. Tenebrix@F—FER T EMITIEEIEREEL (script) FIMNZRLET, XWEEEYRATHLE
FIDER RIS, Tenebrixiy BArEiBEE FRXMBEFEANENEERILI —FHRERFGPURASICE K BIE F 53,

BRT ERAXMEE, RS HIRIBIRF R B MR R AY10 D $H4ERE 20 F 1. NSRBI M EFR FIRMPREHAY
&, BAFKTHESRMEEEFEDAAPHRT, EREA LR HH—MEENERE Fﬁo EREIZEFM8,400 0 HY 5L
SEMEXNERNBIARE, REFHSHIRERESLEDHAEL, KETEEEZELNR

USRS M AR RS HHRET2011M2012F 2REUHERKIRT. BIT2013%F, A20MRZFMEBZTER—FZ
#h, B2013FFK, XPMERFIEE200M, 2013FHEAMKENTEHZE, REMHERKA2014FKALERE, BE
P&, T LNREEMHEEEEE 75000 L, HAEd—+MRS$HefEaRST,

ZFRUTE LR HEBI5004 2%, RRANEIE—HMNREEHIEETER. FHit, REBHRTFMRLFHXRIIERE
N, HRBEZOMANE. EAEXEEIZXC TN RMERRA~ENT ST HE, KAFT—LES—IRNFEEEEN
oI, XERHNRSTH, BAXATE2FAENENASR, BEAERBSHIENIHRI EMANT EXBEIH. TEFRYIH
WMEXERFMXHFHETN =R ERE:

> B REEAE

> BEF TREIEAN—EIENHIARE
D> —EAFERRIINEE, LLINERMERMEE

For more information, see this graphical timeline of alt coins and alt chains.

9.3.1 iFEEFHAMNE

THEEXAZRZSET, ZIEREREWLER? —EZSMEERNI ZRENERET,
AT MR FEREFEMEMRE, BZHUERLELRE(NENFR, B—REIER
SRS E TN EIT .

EE—LEEERETE, (VU2
REMBORE MHFEN T IHE

UTBXFREFMMHHAE 2289 L Na:

D> XREFHERBFINEREIH?

> WIRE, BARTEIFHERERBRS|EALHIIAPEZIR?
D> XREFHEARRATRE AN T A?

DX FRFE ST AT AR S | B B 55 % B9F TRIRME— 2 M Eg?

TR —EEXXBV S MHiEREIRE

> XREFHHHZEERSD?

> BN RANAREEIRAERESD?

> ERHZANERESL?
>EIMRABANRBHESI?

>RBLEERZI?

T, AP EEERANEFHEE LA LR E AR MR HTTINE,

9.3.2 EHEMARFLIFHHRESH: FFMH. RHHMFreicoin

LM ASPREAEN—EEMBEMCEMASHEEF ETEEEKNET, thil, HEHHEENEER2,1005%, #im


http://mapofcoins.com/

BVE PR ERERS B, REMEEN+OHF—R, X MARMIEH T BN RARZRIAERENHFHEER. RZ
REEFMEIXEEHBEENHAE, KARLAFENENERNEN, EXXRTFHP, BF—ROBUT/IM.

i

RETEREN—MESMHN—FR, B2011FLXHES, EAMAMILETZENE_RIINBFET. EHNEZCHT
FA=, —=EATscryptFATIEEIEREE (HABFIEREINTenebrix) , —EERNEH S,

> HPURE: 29 %

>RMEE: F2140558%8,4005

> —HMEE: scrypt

> Hi7EAE: 1126,0005%% (BE20145FFH)

oEL N

WAMRETREMN—RESM, T2013F12B%%H. WAMZAAUES—R, TERENHE VREOLREEMNIRABL
mE8, HENtUEANTEMBRRZNS/NEE. WAMBTF -1 X, FH204FRERBRZE, —2XHBUNITTFE
AMERNARHX, TEHZ WAH—E45t:

> HEPURE: 60F)

>&EMmEE: F201553%%)100,000,000,000 (1,00012)
> —HMEA: scrypt

>HiZEAE: 1,200 AxE (BE20145FH)

Freicoin

FreicoinF2012%F7A %%, ER—MiHEMIEN, FILIEBAFERETHNEDHIMRNNY. N7 EMABFEENRDE
&, Freicoini{E T —14.5%BIAPR fee. FreicoinfEF—IRMNRER T M RISIR LA MA@ KRG aER. FA
&M, FreicoinFFRIFEMT), BERRFMARERMNSHIEEMRIBHERDFI.

> HEURE: 10998

>HEMEE: F2140FR 5112

> —HM4EA: SHA256

> MipEE: 13/A%E (BE2014F5FH)

9.3.3 —HI4EHFIBIER: peercoin, Myriad, Blackcoin, vericoin 1 NXT

Eb R B — BN SR E R T SHA256 B/AN TEEIEPAZ Lo BE—FE| AscryptB A EA—BENSINZEEMENTET
CPUZH, BEASICH HARESHMNEHEFHHNIRM, EBRZE, WF—HHENGNEIF—BERERK. EZREMMHES]
# 7T BEscrypt, scrypt-N, Skein, Groestl, SHA3, X11, Blake fE IS ARSI TEE BRI —BUEN G, ME20134F, 1E
A TSN —FE RN —AGRIERRR I, RANKEEHER’,

NEIEBARAH, SHEIFTE AR LIS B SR@EMA SRR, RUTFFILA(CD), S5&FUREMIIEMN—E7,
WA A T2RRY 7S TUIREEHR,

Peercoin
PeercoinT2012FE8 B %%, 2B LIESIEEMNGIEEANZSEM,

> HPURE: 1099

EmRE: ZBLRE
> —HMEE: TIEEIRANMNGIERREA
> HiHEE: 140F%S (BE2014FEH)



Myriad

Myriad F20145F 28 %%, BEE—RNE, ERMNEASMHIESIERAEE (HA256d, Scrypt, Qubit, Skein, or Myriad-
Groestl) , RIBBSH ITHBERBEER. XENTIEE MMyriad REFZERWBIASICH HIBIF N, FEtiNET 2k
SR ERIEE .

> HHUERE: F1Y30%)

>ERMEE: F20245%% 2012

> —HEEL: ZEEANTESIERLE
>HIZEE: 12A%% (BZE2014F7)

Blackcoin

Blackcoink# 2014528, EANEMNIERN—HIENG. FiY, E3IANALRER = BRE A ERSFHH S
Mt ES 1R

> HHURE: 19

>EmEE: XELR

> —EEEE: NEIERAE

>minEE: 370h%E (BE2014FFH)

VeriCoin

VeriCoinF2014F58 %%, EEA TNXmIERANG], HiFUBETDHEXRZDSEEIHER, EhEERAIUERER
BRI H RS M.

D> HBRERE: 195%

>EmRE: ZEBLR

> —HMEA: RIS

> MiAEE: 110h%E (BE2014F5FH)

NXT

NXT (RZ[FINext) B—M4riamitfANRSm, EEEFRATEEILANET HFl. NXTE—R7T2 8 SEIMHMmE
"M, HITEBRHRAMRES . NXTRERZLHNIIE, S8F2RFER. ZPOUEFRS. « ERNEROL
MEZEBFANEEF. NXTERERNXT AT —RINEEh S ERE NEL 2.0,

> HHUERE: 19

>EMRE: ZFBLR

> —HMEA: RIS

> MipEE: 3,00065%% (BE2014FFEEH)

9.3.4 ZBMISH 8I#: Primecoin, Curecoin, Gridcoin

R TEEIERNGEIRE— BRSPS AZNR 2. REF-—MERETRALER, BUHREHTE. A
i, FEATENATLEHITENNEZY R—ITHAR MRS, FT—ANNEETHERRX NS, ZENEY BAmE
AT RRTERIASHI RE RAMEIN. ZENEY EAKTHRANRZEMATINERNEN, HAZRKET
KAEMNT FIINTE,

Primecoin

Primecoin@7E2013F7A & HH. EENITEEIEARAT LSRR, HEFERKR, RRERURE 2N
Fo PrimecoinfyREFREEHLIMAIFEL, FltPrimecointVRFE A FHIP AR ZKENREN, ER=E—HRFHR
FERM (FHR)



D> HBREE: 19

>EmEE: RELR

>—HUEL: SERITEYENTESIERE X
> HIHEE: 130AF%EE (BE2014F54)

Curecoin

CurecoinF2013F58 %%, @idFolding@HomelilE, ERSHA256 TIEEIIFARE AMERRBREMHNARES T
Ko EHRBEARFTENEARSITEMREIEIN, BTFAIARERBNIZ, EX—IEEEAEMNITERR.

> HIREE: 1095

>EmEE: XELR

> —HMEL: AEEHRGEHHARMENTESIEEX
>MizEE: 6.8h%E (BE2014FF)

Gridcoin

GridcoinZ2013F 108X MBI, BLE T MUscrypt i B TESIFAEEM S 5BOINCITEINE M4 4HHl, BOINC
—ARMAENEITE RS —R— TR TRFRRMEITENFARIDIN. GridcoinM8imtH B /14ABOINCX MTEFE
&, MATECEERAENERRAE— T EFNEIF R,

> HPURE: 1508

>EmEE. RELR

> —HME%: BETBOINCRIEHHENTEEIIRRE X
> MipEE: 1228%% (BE2014FFH)

9.3.5 MAOTFEREMNTFESM: CryptoNote, Bytecoin, Monero, Zerocash/Zerocoin,
Darkcoin

b —EWIRMMAERNM, FXLE, BOAMSHIEXERER, B—HENESNERE. FAASESTIURE
SIS EIE LS AEEE SR, — LR EMIAEEITIERE R R ILX N, RYEIHEZerocoin, E2—M
BIUELETHmYZ ERTmY, SR L% T2013 EEEZ2RAITIES F, BEARBRENY, EFXMMYAIZerocash
NREMASTEFL YT, BERMHNSB—FHIIW B ACryptoNote, #IILF2013F108M—EIEX, CryptoNote2—FhHEH
ZPREM—EIUNEMRER, BERESRITIC, BT ERRMIIM IS, FE—LHEMAIRIINERT, thinfIBEz
HIUEFN AR R AESOARIE 2 14 B AYDarkcoin,

Zerocoin/Zerocash

Zerocoinzg 2013 fEfJohns Hopkins 8 RV FEHR M E R N —MIRICLI,. BEABTREY, EFX—IEitHZerocash
NZEHRATEFLLF,

CryptoNote

CryptoNote@—FRH T B FEEMEMMNEZ MNSE LM, F2013F108 %%, CrRIUWMEAMmMITELEEMII, 7
BRET—TEARENESTSIFEERERERET. BEEFMEETCryptoNoteSLIH, EbilBytecoin (BCN), Aeon
(AEON), Boolberry (BBR), duckNote (DUCK), Fantomcoin (FCN), Monero (XMR), MonetaVerde (MCN),
Quazarcoin(QCN), fESIEHIZE, CryptoNote@—M&BEELLFTH NI AT,

Bytecoin
BytecoinZCryptoNote IEE— LI, ETFCryptoNote AR MIILAIITHEZBEM A S, BytecoinF2012F 4, XEBEE

BE—T, fEETFCryptoNotefIBytecoinZH 2 &1, H—NEFREEBytecoinlIFBF K™, KMHFSHBTE, MEM
CryptoNoteHIBytecoinByEZ 5 ABCN, BytecoinfEA 7 EF Cryptonightit TIEZIERRNEI, SN LHIFEELD2MBH



RAM, XfFEGPUFIASICH HlT;ATEBytecoinM4E iz T, BytecoinZk& T CryptoNote VIR EZ . oI EE3 7 FIRFER
DIERMEFNH,

> HHURE: 29

> MmEE: 1,8401ZBCN

> —EEE L BT Cryptonightdy TEZ IEEANLHI
> HiZEE: 300 AEE (BZE2014FFH)

Monero

MoneroZCryptoNoteF§ 5 — LI, HIEFmahLkttBytecointi 2 4%, ERFATITHIRFIBIIELRTT 80% MM, TIEH
—LEETF CryptoNote FIE R MM,

D> HIRERE: 198

>&EMmEE: 1,840AXMR

> —H &% EFCryptonightt TIEEIERANLH
> Hi7EE: 500A%E (BE2014FF7)

Darkcoin

DarkcoinE201451 8 %%5, Darkcoini@id—N& ADarkSendBBEEMIRIEMERZ BT, ES—IERE, DarkcoinfEL
ESIEREERER T 11 AREMMEFEREL (blake, bmw, groestl, jh, keccak, skein, luffa, cubehash, shavite, simd, echo)

> HIREE: 2595

>EMEE: &52,200/5DRK

> —HEEL BTFSRARENITIESIREE
>HiZEAE: 1900F%E (HE20145FH)

9.4 MBI R FXIREE

FRHERTSEHEKRBERERIEGIHERXN B LI, HAETEFEREDER, SATOXMXIRENHESHERET, I
ENNEMNE—MRIE, BFHEEMAA, Lil—MERHE—MHEN. RAIENR, EHHARIERHERTEMHXIRE
E’\Jgﬁ;\\) 1212%_$¢;’]'\g¢§%ﬁo

9.4.11H%E ™

R MRS TRABNENZES~Y), ER—MERAKRENEPOLTE, AREMMEZILRE—EY, HEHXFLK
OIS — 202, EXMERW ERE—REMARS. BRiESMIEARER itk EAMEBRS (DNS) E/H. HE ML
FREMEM AR R =8 TRIR MG —EXS, FINFMEER it ZH. SSLIEH. XHER. RERFANREZIEZE,
AR ¥ % HLAR Ao

HEMASKLECESHNET FSHANMC) , BFZMEHBEMKRFILNRZ M. KEIFNE (20144988) , EM
—MIERZEAR0.0INMC, RAMEETFIED . SFMHEM, XEERZTAEEHIN T,

& MIESSHS LA HAER:

> HEURE: 10998

>HEMEE: 21405R3A2,100/5NMC

> HIREL: SHA256 T{E2IEE A
>Hi7EE: 1,0006%m (BE20145FH)

HETHaETERZRE, FEHAMAUUERANEREEGRETE, A, —ERENGETERNETE—BINTH
MSE, FEESMEIREERENENRE R, NMARBRENFETESIEF. TICERMMEM, RIMKREERIHN,



BRI MIESR BT ERNRAHBRIRE. HEH-ERTHGETEE:!

> d/ 2 bit H#FAYE — FanH =(a
> id/ BTFAEENER It PDP ZEAE N A S MR & =8
D> u/ B— PN, EMEMENEESHIAE EFAFRE)

BEMHNEFA RS HZOT2EM, BATENNBEMEETEMRN,. EREIEFR, HEamELRE THAXR
HERSTEIEDN, THEEMZEEAHITEWNEMER T, BEmEFREIZFTAHRS:

name_new El@#%ﬁﬁiiﬂﬂ_/l\ﬁz%
name_firstupdate ’AF‘ZIHH—/NEQ%
name_update EXZZI5E BI(E B RIHTIE S

a0, EAtmastering-bitcoin.bitiXM#E, TERRITAAFEAname_newig<:

$ namecoind name_new d/mastering-bitcoin

[
""21cbab5b1241c6dla6ad70a2416b3124eb883ac38e423e5f591d1968eb6664a",
"a05555e0Tc56c023"

name_new IS 0123 E OB — MAFBEA — RN BARM—MIHHE AR, SSHITTREEREINHENZERED HIZMR
AEAENZER (LFIFrIa05555e0fc56c023) , “EPATAFIRIEEFM, —B ERBFERIER TS HHXKHREE
J:; 1ZF=EEE@EJ$§$ﬁjU_/I\/Aﬂ:E/‘J/Iﬂﬂo @ﬁﬁ name_firstupdate ﬁ%@ﬂﬁ@mt@ﬁ"], u:'i?*\, g%1#$lﬁ$ﬂ%%ﬁ

$ namecoind name_firstupdate d/mastering-bitcoin a®5555e0fc56c023 "{"map": {"www": {"ip":"1.2.3.4"}}}}"
b7a2e59c0a26e5e2664948946ebecal260985c2f616ba579e6bc7f35ec234bo1

XM FE = BIEE www.mastering-bitcoin.bit BRETE1.2.3. 4 XM P E, SREIIIEFHINZRZID, BEBATBERIR
A IREJLUETTname_listinSREF B SR T EM 7 LIRS

$ namecoind name_list

[

{
"name" : "d/mastering-bitcoin",
"value" : "{map: {www: {ip:1.2.3.4}}}}",
"address" : "NCccBXrRUahAGrisBA1BLPWQfSrups8Geh",
"expires_in" : 35929

3

BAM36,000MXR (K£9200%1250K) , HZH EAVEMMFEER—R. Fidname_updatedn < FULERZER, FEIt4:
NFZRREN. BEEZHRMUERMH—WNIIFEREDLIRIM. BISANEREEE, A, XBEERDITE
o BREZARUFNFLRMAFTRE T —MEMEFR T, FRRIMAET XWEHE M REER OIS EMRS
By B 8T,

9.4.2 Bitmessage

Bitmessage@— PMEM T EF LU LR EEERSHILIFMREHXRE, HAR LR — P TIRSSENINEBTFHER

4, Bitmessager] ML @i —BitmessageiLRGBEFMAXHE ., XEEENSEARSHIFMRZAEIER, B
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if !contract.storage[msg.data[0]]: # Is the key not yet taken?
# Then take it!
contract.storage[msg.data[0]] = msg.data[1]
return(1)

else:

return(@) // Otherwise do nothing
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Slush

Gavin
Andresen

Amir Taaki

Gavin
Andresen

Pieter
Wuille

Standard

Standard

Standard

Standard

Standard

Informatic

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Informatic

Standard

Standard

Standard



63

64

70

71

72

73

https://github.com/bitcoin/bips/blob/master/bip-
0064.mediawiki

https://github.com/bitcoin/bips/blob/
master/bip-0070.mediawiki

https://github.com/bitcoin/bips/blob/
master/bip-0071.mediawiki

https://github.com/bitcoin/bips/blob/
master/bip-0072.mediawiki

https://github.com/bitcoin/bips/blob/
master/bip-0073.mediawiki

Stealth Addresses

getutxos message

Payment protocol

Payment protocol MIME
types

Payment protocol URIs

Use “Accept” header with
Payment Request URLs

Peter
Todd

Mike
Hearn

Gavin
Andresen

Gavin
Andresen

Gavin
Andresen

Stephen
Pair

Standard

Standard

Standard

Standard

Standard

Standard



f#3R3 pycoinfE. ERAERIEFKUFZHIERFtx

pycoinZEfE#]HRichard Kiss Fi5 447 , £ Python HIARMIERZER, FUFENRS, BIFHMIFTER
FEEHNRFHEE,

pycoin FE3Z# Python 2 (A 2.7.x) #1Python 3 (hitZs 3.3 LUE)e FTENE—LEFBEMNGSITERIEF— ku A txo

LHAZEPIEF (KU)

S TTRAER KU (key utility 853 FRIBZRMS, MUBHRTEN—#REEH. ©X31F BIP32 EH. WIF fiit
(tbFMmUKRESMYA) » TEE—EHF

fEFRERIARY GPG It 24N 2% & (/devirandom) REIEBIP32 %A, WNF:

$ ku create
input : create
network : Bitcoin
wallet key : xprv9s21ZrQH143K3LU5ctPZTBnb9kTjA5Su9DCWHVXJIemiJBsY7VgXUG7hipgdwau
m2nhnzdvxJf5KJo9vjP2nABX65c5sFsWsV8oXcbpeht Ji
public version : xpub661MyMwAqRbcFpYYiuvZpKjKhnJDZYAKWSY76JvvD7FHATSG3Ngiov2CxzxY8
DGCpfT56AMFe08M8KPKFMFLUtvwjwheWPV8rY65L2q8Hz
tree depth : 0
fingerprint : 9d9c6092
parent f'print : 00000000
child index : ©
chain code :
80574fh260edaa4905bc86c9a47d30c697c50047ed466c0d4a516716821e8f3c
private key : yes
secret exponent :
112471538590155650688604752840386134637231974546906847202389294096567806844862
hex :
f8a8a28h28a916e1043ccOaca52033a18a13cab1638d544006469bc171fddfbe
wif : L5Z54xi6qJusQT42IHA44mfPVZG]yb4XBRWFXAZUWWR1GX1kV4sP
uncompressed : 5KhoEavGNNH4GHKoy2Ptu4KfdNp4r56L5B5un8FP6RZnbsz5Nmb
public pair x :
76460638240546478364843397478278468101877117767873462127021560368290114016034
public pair y :
59807879657469774102040120298272207730921291736633247737077406753676825777701
X as hex :
a90b3008792432060fa04365941e09a8e4adf928bdbdb9dad41131274e379322
y as hex :
843a0f6ed9c0eb1962c74533795406914fe3f1957c5238951f4fe245a4fcd625
y parity : odd
key pair as sec :
03a90h3008792432060Ta04365941e09a8e4adf928bdbdb9odad41131274e379322
uncompressed :
04a90b3008792432060Ta04365941e09a8e4adf928bdbdb9odad41131274e379322
843a0T6ed9c0eb1962c74533795406914fe3f1957¢5238951f4fe245a4fcd625
hash160 : 9d9c609247174ae323acfc96c852753fe3c8819d
uncompressed : 8870d869800c9b91celeb460f4c60540f87c15d7
Bitcoin address : 1FNNRQ5fSv1wBi5gyfVBs2rkNheMGt86sp
uncompressed : 1DSS5isnH4FsValVjeVxXewVSpfgktdiQAM

FEROSEIE— BIP 32 &

KHIFHOLSREZEE.


https://github.com/richardkiss/pycoin

LA

A

$ ku P:foo
input : P:foo
network : Bitcoin
wallet key :
Xprv9s21ZrQH143K31AgNK5pyVViW23gHnkBg2wh5aEk6g1s496M8ZMjxncCKZKgb5j
ZoY5eSJIMJI2Vbyvi2hbmQnCuHBUjZ2WXGTux1X2k9Krdtq
public version : xpub661MyMwAqRbcFVFOULcqLdsEaSWnCCugQAcgNd9iEMQ31tgH6u4DLQWOQayvtS
VYFvXz2vPPpbXE1lqpjoUFidhjFj82pVShwudcurWmb2zy
tree depth : 0
fingerprint : 5d353a2e
parent f'print : 00000000
child index : ©
chain code :
5eeb1023fd6ddlae52a005ce0e73420821e1d90e08be980a85e9111fd7646bbc
private key : yes
secret exponent :
65825730547097305716057160437970790220123864299761908948746835886007793998275
hex :
91880b0e3017ba586b735fe7d04f1790f3c46b818a2151fb2def5f14dd2fdoc3
wif : L26c3H6jEPVSqAr1usXUp9qtQIw6NHgApg6Ls4ncyqtsveq2MwKH
uncompressed : 5JvNzA5vXDoKYJdw8SwwLHxUxawvnOmDea6k1vRPCX7KLUVWa7W
public pair x :
81821982719381104061777349269130419024493616650993589394553404347774393168191
public pair y :
58994218069605424278320703250689780154785099509277691723126325051200459038290
x as hex :
b4e599dfa44555a4ed38bcfffo071d5af676a86abf123c5b4b4e8e67a0boOb13f
y as hex :
826d8b4d3010aeal6ff4clcldl3ae68541d9a04df54a2c48cc241c2983544de52
y parity : even
key pair as sec :
02b4e599dfa44555a4ed38bcfffOO71d5af676a86abf123c5b4b4e8e67a0boOb13f
uncompressed :
04b4e599dfa44555a4ed38bcfffOO71d5af676a86abf123c5b4b4e8e67a0boOb13f
826d8b4d3010aeal6ff4clcld3ae68541d9a04df54a2c48cc241c2983544de52
hash160 : 5d353a2ecdb262477172852d57a3f11de0c19286
uncompressed : e5bd3a7e6chb62b4c820e51200fblc148d79e67da
Bitcoin address : 19Vqc8uLTfUonmxUEZac7fz1M5c5ZZbAii
uncompressed : 1MwkRkogzBRMehBntgcq2aJhXCXStJITXHT

JSON BHFEIER:

$ ku P:foo -P -j
{

"y_parity": "even" ,

"public_pair_y_hex":"826d8b4d3010acal6ff4clcld3ae68541d9a04df54a2c48cc241c2983544de52"

"private_key": "no"

"parent_fingerprint": "00000000" ,

"tree_depth": "o" ,

"network": "Bitcoin" ,

"btc_address_uncompressed": "1MwkRkogzBRMehBntgcq2aJhXCXStJITXHT" ,

"key_pair_as_sec_uncompressed":"04b4e599dfa44555a4ed38bcfffO071d5af676a86abf123c5h4b4e8e67a0b0b13f826d8b4d3010aeal6ff4clicld
"public_pair_x_hex":"b4e599dfa44555a4ed38bcfffO071d5af676a86abf123c5b4b4e8e67a0bob13f" ,

"wallet_key": "xpub661MyMwAqRbcFVFOULcqLdsEaSWnCCugQAcgNd9iEMQ31tgH6u4DLQWOoQayVvtSVYFvXz2vPPpbXE1lqp]joUFidhjFj82pVShwudcuriwmbz
"chain_code":"5eeb1023fd6ddlae52a005ce0e73420821e1d90e08be980a85e9111fd7646bbc" ,

"child_index": "@" ,

"hash160_uncompressed": "e5bd3a7e6ch62b4c820e51200fb1c148d79e67da" |,

"btc_address": "19Vgc8uLTfUonmxUEZac7fz1M5c5ZZbAii" ,

"fingerprint": "5d353a2e" ,

"hash160": "5d353a2ecdb262477172852d57a3f11dedc19286" ,

"input": "P:foo" ,
"public_pair_x":"81821982719381104061777349269130419024493616650993589394553404347774393168191" ,
"public_pair_y":"58994218069605424278320703250689780154785099509277691723126325051200459038290" ,
"key_pair_as_sec":"02b4e599dfa44555a4ed38bcfffO071d5af676a86abf123c5b4b4e8e67a0b0bl13f"

— ] i

BIP32 A

$ ku -w -P P:foo



Xpub661MyMWAGRbCFVFIUL cqlLdsEaSWNCCugQAcgNd9iEMQ31 t gH6U4DLQWoQay vVt SVYFVXZz2vPPpbXELqp]j oUFidh] Fj82pvsShWudcurmb2zy

ER—1FER:

$ ku -w -s3/2 P:foo
XprvowTErTSkjVyJalv4cUTFMFkWMe5eu8ErbQcs9xajnsUzCBT7ykHAwdrxvG3g3f6BFk7ms5hHBvmbdutNmyg6iogWKxxemefEWAMSEroLgKj

IsREF A

$ ku -w -s3/2H P:foo
XprvowTEr TSUSAWGKDeUPmMgBchZWX1xq85ZNX91QRQWIDXwygFp7iRGJI079dsVctcsCHsnZ3XU3DhsuaGZbDh8iDkBN45k6 7UKs JUXM1JFRCAn1

WIF:

$ ku -W P:foo
L26¢3H6]EPVSAr1usXUp9qtQJIweNHgApg6Ls4ncyqtsveq2MwKH

ik

$ ku -a P:foo
19Vqc8uLTfUonmxUEZac7fz1M5¢c5ZZbA1i

ER—BFER:

$ ku P:foo -s 0/0-5 -w

XprvoxwWkBDTyBXmZjBGOEiXBpy67KK72fphUp9ut JokEBFtjsjiuKUUDF5V3TU8U8CcDzytqYnSekc8bYuJS8G3bhXxKWB89Ggn2dzLcoJsuEdRK
XprvoxwkBDTyBXmzZnzKf3bAGifK593gT7WIZPnYAmvc77gUQVe]j5QHcke5Ad twxa28ACMANIOXhCrRvEtFqQcUxt8rugFz3souMiDdwWx JIDZnQxzx
XprvoxwkBDTyBXmZqdXA8y4SwWqfBdy71gSW9sjx9JpCiJEiBwSMQyRxan6srXUPBtj3PTXQFkZJAiwoUpmvtrxKZu4zfsnr3pgyy2vthpkwuovq
XprvoxwWkBDTyBXmZsA85GyW]j9uYPyoQv826YAadKwMaaEosNrFBKgj2TqwuiWy3zugxYGpHfvIcnGj5P7e8EskpzKL1Y8Gk9ax6QbryAs5rakK73p
XprvoxwkBDTyBXmZv2q3N66hhZ8DACENQDNXML1J62kr JACT7Xb1HIwuW2VMIQrCofY2j t FXdiEY8USRNJIfqKEDAdyZXoMvtalHyWQx3FS4A9zw
XprvoxwWkBDTyBXmZw4 jEYXUHYCOTT25k9irP87n2Rqf I5bgbjKdT84MM7Wtc2xmzFuKg71iYf7XFHKkSsaYKWKJIbR54bnyAD9GZ jJUYbAYTtN4ruo

AR K AL

$ ku P:foo -s 0/0-5 -a 1MrjE78H1R1rqdFrmkjdHnPUdLCJALbv3x 1AnYyVEcugeoVzH96zjleYKwoWfwte2pxu
1GXr1lkZfxE1FcK6ZRD5sqqqs5YfvuzAlLb 116 AXZc4bDVQrgmcinzu4aaPdrYqvuiBEK
1Cz2rTLjRM6pMnxPNrRKp9ZSVRtj5dDUML 1WstdwPnUSHEUPmMe1DQayN9nm6j7nDVEM

ERSTRIEY WIF:

$ ku P:foo -s 0/0-5 -W

L5a41E5k9gcIKGX3FWmxzBYQCc29PvZ6pgBaePLVqT5YBYENBomX
Ky3jgne6GZwPGB6G6k JEhoPbmy jMP7D5d3zRbHVjwcq4iQXD9QgKQ
L4B3ygQxK6zH2NQGXLDee2HIv4Lvwg14cL IW7QuwiwPzCtKHdWMaQz
L2L2PZdorybUgkPj rmhem4Ax5EJvP71ijmxbNoQKnmTDMrgemY8UF
L20D6VA4TUYygPF8QG4VhUFSgwCyuuvFZ3v8SKHYFDwkbM765Nr fd
KzChTbhc3kZFxUSJ3Kt54cxsogeFADICCM4zGB22s1i8nfKcThQn8C

WIEELE BIP32 FFER (FIFEA 03 XA HR) MERSRIEM:

$ ku -W xprvoxwkBDfyBXmZsA85GyWj9uYPyoQv826YAadKwMaaEosSNrFBKgj2TqwuiWY3zugxYGpHfvIcnGj5P7e8EskpzKL1Y8Gk9ax6QbryA5raK73p
L2L2PZdorybUgkPjrmhem4Ax5EJvP71ijmxbNoQKnmTDMrgemY8UF



$ ku -a xprvoxwkBDfyBXmZsA85GyWj9uYPyoQv826YAadKWMaaEosNrFBKgj 2TqWuiWY3zugxYGpHFvOcnGj5P7e8EskpzKL1Y8Gk9aX6QbryASrak73p
116AXZc4bDVQrgmcinzudaaPdrYqvuiBEK

%7, BEEERMET.

MMEIEER:

$ ku 1
input : 1
network : Bitcoin
secret exponent : 1
hex : 1
wif : KwDiBf89QgGbjEhKnhXJuH7LrciVrZi3qYjgd9M7rFU73sVHnown
uncompressed : 5HpHagT65TZzG1PH3CSu63k8DbpvD8s5ip4nEB3KEsreAnchuDf
public pair x :
55066263022277343669578718895168534326250603453777594175500187360389116729240
public pair y :
32670510020758816978083085130507043184471273380659243275938904335757337482424
x as hex :
79be667ef9dchbac55a06295ce870b07029bfcdb2dce28d959f2815b1681798
y as hex :
483ada7726a3c4655da4fbfcOe1108a8fd17b448a68554199c47d08fFb10d4b8
y parity : even
key pair as sec :
0279be667ef9dchbbac55a06295ce870b07029bfcdb2dce28d959f2815b16F81798
uncompressed :
0479be667ef9dchbac55a06295ce870b07029bfcdb2dce28d959f2815b16181798
483ada7726a3c4655da4fbfcOe1108a8fd17b448a68554199c47d08ffb10d4b8
hash160 : 751e76e8199196d454941c45d1b3a323f1433bd6
uncompressed : 91b24bf9f5288532960ac687abb035127b1d28a5
Bitcoin address : 1BgGZ9tcN4rm9KBzDn7KprQz87SZ26SAMH
uncompressed : 1EHNa6Q4Jz2uvNEXL497mE43ikXhwF6kZm

AR

$ ku -nL 1
input : 1
network : Litecoin
secret exponent : 1
hex : 1
wif : T33ydQRKp4FCW5LCLLUB7deioUMoveiwekdwUwyfRDeGZm76aujV
uncompressed : 6u8230zcyt2rjPH8Z2ErsSXIB5PPQWK7VVTwwNAMXLBFrao69XQ
public pair x :
55066263022277343669578718895168534326250603453777594175500187360389116729240
public pair y :
32670510020758816978083085130507043184471273380659243275938904335757337482424
x as hex :
79be667ef9dchbac55a06295ce870b07029bfcdb2dce28d959f2815b16181798
y as hex :
483ada7726a3c4655da4fbfc0el1108a8fd17b448a68554199c47d08ffh10d4b8
y parity : even
key pair as sec :
0279be667ef9dchbac55a06295ce870b07029bfcdb2dce28d959f2815b16181798
uncompressed :
0479be667ef9dchbac55a06295ce870b07029bfcdb2dce28d959f2815b16181798
483ada7726a3c4655da4fbfc0el1108a8fd17b448a68554199c47d08ffb10d4b8
hash160 : 751e76e€8199196d454941c45d1b3a323f1433bd6
uncompressed : 91b24bf9f5288532960ac687abb035127b1d28a5
Litecoin address : LVUDpNCSS]j6pQ7t9Pv6d6sUKLKogDEVUNJ
uncompressed : LYWKqJhtPeGyBAwW7WC8R3F7ovxtzAiubdM

™ WIF:

$ ku -nD -W 1
QNcdLVw8fHkixm6NNyN6nVwxKek4u7qrioRbQmjxac5TVoTtZuot



KBEARX (Testnet k)

$ ku -nT
55066263022277343669578718895168534326250603453777594175500187360389116729240, ev
en
input :
550662630222773436695787188951685343262506034537775941755001873603
89116729240, even
network : Bitcoin testnet
public pair x :
55066263022277343669578718895168534326250603453777594175500187360389116729240
public pair y :
32670510020758816978083085130507043184471273380659243275938904335757337482424
252 | Appendix C: pycoin, ku, and tx
x as hex :
79be667ef9dchbac55a06295ce870b07029bfcdb2dce28d959f2815b16181798
y as hex :
483ada7726a3c4655da4fbfcOe1108a8fd17b448a68554199c47d08fFh10d4b8
y parity : even
key pair as sec :
0279be667ef9dchbac55a06295ce870b07029bfcdb2dce28d959f2815b16181798
uncompressed :
0479be667ef9dchbac55a06295ce870b07029bfcdb2dce28d959f2815b16181798
483ada7726a3c4655da4fbfcOe1108a8fd17b448a68554199c47d08fFh10d4b8
hash160 : 751e76e8199196d454941c45d1b3a323f1433bd6
uncompressed : 91b24bf9f5288532960ac687abb035127b1d28a5
Bitcoin testnet address : mrCDrCybB6J1vRfbwM5hemdJz73FwDBC8r
uncompressed : mtoKs9V381UAhUia3d7Vb9GNak8Qvmcsme

3 H hash160:

$ ku 751e76€8199196d454941c45d1b3a323f1433bd6

input : 751e76€8199196d454941c45d1b3a323f1433bd6
network : Bitcoin

hash160 : 751e76e8199196d454941c45d1b3a323f1433bd6
Bitcoin address : 1BgGZ9tcN4rmOKBzDn7KprQz87SZ26SAMH

e ¥ Mttt

$ ku -nD 751e76e€8199196d454941c45d1b3a323f1433bd6
input : 751e76€8199196d454941c45d1b3a323f1433bd6
network : Dogecoin

hash160 : 751e76e8199196d454941c45d1b3a323f1433bd6
Dogecoin address : DFpN6QqFfUm3gKNaxN6tNcablFArL9cZL

ELRAXZERF (TX)

BYITRARER X B S U—MBIRMARNEN, LM pycoin IR BEEFHEMLLIRS (BR1ZHE blockchain.info,
blockr.io, and biteasy.com ) FIRENRIERZ, &HR S, HMBTHEFRATHEEH, UKREERX S,

TEHE—EAF.

BEBEZNEIE R 5[PIZZA]:

$ tx 49d2adb6e476fa46d8357babf78b1b501fd39e177ac7833124b3f67b17c40c2a
warning: consider setting environment variable PYCOIN_CACHE_DIR=~/.pycoin_cache
to cache transactions fetched via web services
warning: no service providers found for get_tx; consider setting environment
variable PYCOIN_SERVICE_PROVIDERS=BLOCKR_IO:BLOCKCHAIN_INFO:BITEASY :BLOCKEXPLORER
usage: tx [-h] [-t TRANSACTION_VERSION] [-1 LOCK_TIME] [-n NETWORK] [-a]

[-1 address] [-f path-to-private-keys] [-g GPG_ARGUMENT]
Key Utility (KU) | 253

[--remove-tx-in tx_in_index_to_delete]



[--remove-tx-out tx_out_index_to_delete] [-F transaction-fee] [-u]
[-b BITCOIND_URL] [-0 path-to-output-file]

argument [argument ...]
tx: error: can't find Tx with id
49d2adh6e476fa46d8357babf78b1b501fd39e177ac7833124b3f67b17c40c2a

FBER! BB REFNERS. LHNAERE:

$ PYCOIN_CACHE_DIR=~/.pycoin_cache
$ PYCOIN_SERVICE_PROVIDERS=BLOCKR_IO:BLOCKCHAIN_INFO:BITEASY:BLOCKEXPLORER
$ export PYCOIN_CACHE_DIR PYCOIN_SERVICE_PROVIDERS

XA ZETEMH, FTUXMH ST TARSERIEE=FMIER ZHRFAEE. NRMEZEXNMERE, A LEXLE
L ITIANEprofile X o

#FNB\H—R

$ tx 49d2adb6e476fa46d8357babf78b1b501fd39e177ac7833124b3f67b17c40c2a
Version: 1 tx hash
49d2adb6e476fa46d8357babf78b1b501fd39e177ac7833124b3f67b17c40c2a 159 bytes
TxIn count: 1; TxOut count: 1
Lock time: O (valid anytime)
Input:

(unknown) from
1e133f7de73ac7d074e2746a3d6717dfc99ecaa8e9f9fade2ch8bOb20a5e0441: 0
Output:
0: 1CZDM60TttNDEWPdt3D6bydo7DYKzd9Qik receives 10000000.00000 mBTC
Total output 10000000.00000 mMBTC
including unspents in hex dump since transaction not fully signed
010000000141045e0ab2bOb82cdefaf9e9a8cadec9df17673d6a74e274d0c73ae77d3f131e000000004a493046022100a726eda8749
31999c90f87f01ff1ffc76bcdo58fe16137e0e63fdb6a35c2d78022100a61€9199238eb73f07c8f2
09504c84b80T03e30ed8169edd44f80ed17ddf451901f fffff010010a5d4e80000001976a9147¢e
€1003336542cae8bded8909cdd6b5e48badab688ac00000000
** can't validate transaction as source transactions missing

BIEE—ITEATRIERZESR, MRAREFTERZ . FiLH(TEIHIN -a fFLRERFHRRER !

$ tx -a 49d2adb6e476fa46d8357babf78b1b501fd39e177ac7833124b3f67b17c40c2a
warning: transaction fees recommendations casually calculated and estimates may
be incorrect
warning: transaction fee lower than (casually calculated) expected value of 0.1
mBTC, transaction might not propogate
Version: 1 tx hash
49d2adb6e476Ta46d8357babf78b1b501fd39e177ac7833124b3f67b17c40c2a 159 bytes
TxIn count: 1; TxOut count: 1

Lock time: O (valid anytime)

Input:

254 | Appendix C: pycoin, ku, and tx

0: 17WFXx2GQZUmh6Up2NDNCEDk3deYomdNCfk from
1e133f7de73ac7d074e2746a3d6717dfc99ecaa8e9f9fade2ch8bOb20a5e0441: 0
10000000.00000 MBTC sig ok

Output:

0: 1CZDM60TttND6WPdt3D6bydo7DYKzd9Qik receives 10000000.00000 mBTC
Total input 10000000.00000 mBTC
Total output 10000000.00000 MBTC
Total fees 0.00000 mBTC
010000000141045e0ab2bob82cdefaf9e9a8cadec9df17673d6a74e274d0c73ae77d3f131e000000004a493046022100a7f26eda8749
31999c90f87f01ff1ffc76bcdo58fel16137e0e63fdb6a35c2d78022100a61€9199238eb73f07c8f2
09504c84h80f03e30ed8169edd44f80ed17ddf451901f fffffff010010a5d4e80000001976a9147e
€1003336542cae8bded8909cdd6b5e48badab688ac00000000

all incoming transaction values validated

BETER, HNEEEARERATNRENETAMIA (UTXO) » EXR#1, HIIEZIZ
12c6DSiU4Rq3P4ZxziKxzrL5LmMBrzjrJX B coinbase X 5. F{1H fetch_un spent aa 32X Mt N AIFRE Lb4E T,



$ fetch_unspent 12c6DSiU4Rq3P4ZxziKxzrL5LmMBrzjrJX
a3a6f902a51a2chebedel144e48a88c05e608c2cce28024041a5b9874013ale2a/
0/76a2914119b098e2e980a229e139a9ed01a469e518e6f2688ac/333000
cea36d008badf5c7866894b191d3239de9582d89b6b452b596F1f1b76347f8ch/
31/76a914119b098e2e980a229e139a9ed01a469e518e62688ac/10000
065ef6b1463f552f675622a5d1fd2c08d6324b4402049f68e767a719e2049e8d/
86/76a914119b098e2e980a229e139a%ed01a469e518e6T2688ac/10000
a66dddd421912491d3c336ce5527d45cc5c2163aaed3158181dc054447F447a2/0/76a914119b098e2e980a229e139a9ed01a469e518e612688ac/10000
ffd901679de65d4398de90cefe68d2c3ef073c41f7e8dbec2fb5cd75fe71dfe7/0/76a914119b098
e2e980a229e139a9ed01a469e518e612688ac/100
d658ab87cc053b8dbcfd4aa2717fd23cc3edfe90ec75351fadd6a0f7993b461d/
5/76a914119b098e2e980a229e139a9ed01a469e518e612688ac/911
36ebedcal3237002achl12e1474a3859bdedac84b419ec4ae373e63363ebef731c/
1/76a914119b098e2e980a229e139a9ed01a469e518e612688ac/100000
fd87f9adebb17f4ebb1673da76ff48ad29e64b7afa02fdadf2c14e43d220fe24/0/76a914119b098
e2e980a229e139a9ed01a469e518e6f2688ac/1
dfdfeb375a987f17056e5e919ee6eadd87dad36c09c4016d4ad3ceal5e5c05e3/1/76a914119b098
e2e980a229e139a9ed01a469e518e6f2688ac/1337
cb2679bfdoa557b2dc0d8a6116822f3fche281ca3f3e18d3855aa7eal378fa373/0/76a914119b098
e2e980a229e139a9ed01a469e518e6f2688ac/1337
débe34ccf6edddc3cf69842dce99fe503bf632ba2c2adb0f95c63f6706ae0c52/1/76a914119b098
e2e980a229e139a9ed01a469e518e6f2688ac/2000000
0e3e2357e806b6cdb1f70b54c3a3al7b6714eelf0e68bebb44a74blefd512098/0/410496b538e85
3519c726a2c91e61ec11600ae1390813a627c66Th8be7947be63c52da7589379515d4e0a604f8141
781e62294721166bf621e73a82chf2342c858eeac/5000000000



R4 sx TAT MG S
S BT

AR, DEPRECATED ELECTRUME: B0 BVHE Z $AFNMIIL genaddr RELEMF I E AHRER — N EL4Fm L,
genpriv REMFRER—MFAEH. genpub HEBEMFHERIFARER —T2H. mpk RHESMFREMFEAH,
newseed BIE—NTEURE RN ER ST

XL AT EXPERIMENTAL APPS wallet i34 R8s S 175 B0
B X H5E OFFLINE BLOCKCHAIN X3k showblkhead B KR LAATS

BEZ AL OFFLINE KEYS AND ADDRESSES EAiZ(E addr EEAAHM A LF ML, embed-addr BiE2 R
EBERNDGREE, £RFRVHAL, get-pubkey IR AITTHVIE, BEIMILATH. newkey BIE— T #FFAHH. pubkey EEFHM
NFES . validaddr IA—MN it E R,

121Z 77 fEBRAIN STORAGE brainwallet AMER A< E 256t 4FMFAEH. mnemonic M128fielectrumEk B bip3 27+
4 R128h1E3H,.

HD / BIP32 hd-priv M\—"HDFAFHEIEFHIHD 458, hd-pub M—PHDFRASAR AP EE—FBIHDAEH. hd-seed BliE
— P HENBFIHDZE A,  hd-to-address & HD APEHAAE LML,  hd-to-wif FHDFAFRE AWIFFATA.

MULTISIG ADDRESSES scripthash M/RI&+7<# HIfIZs 6l EBIP 16l Z<05 % (E.

F2 B STEALTH stealth-addr MAAEMANTEIRSH#hlt, stealth-initiate FIAKIHIIEE X, stealth-newkey ERFHIIE S
ZEAMMLE, stealth-show-addr B REMARIRS#NE, stealth-uncover IBFFi2 B #blit, stealth-uncover-secret IKFE S,

B35 OFFLINE TRANSACTIONS mkix BJE— N REZMtx, rawscript MEIZS QIR MIBAY+7HFIER,  set-input
BRERXZH N showscript 2T, showtx BERRZAT, sign-input IARZE B, unwrap FIIEREERL, M
[R¥a+ N H BB RAFT HHERBEIE. validsig HIARZRAERZER. wrap A7 6 R RINRAF KR,

ONLINE (BITCOIN P2P) X1R5%£8E# BLOCKCHAIN UPDATES sendtx-node XS NEMN =, sendix-p2p {EixfZmELL
1ML,

ONLINE (BLOCKCHAIN.INFO) BLOCKCHAIN QUERIES (blockchain.info) bci-fetch-last-height /& blockchain.info $KEX
BE—MXIREBE, bci-history M blockchain.info B2t 5. A, HERSIMMITIR,

X3IR§EFE T BLOCKCHAIN UPDATES sendtx-bci $#txfZ Ablockchain.info/pushtx.

ONLINE (BLOCKEXPLORER.COM) BLOCKCHAIN QUERIES (blockexplorer.com) blke-fetch-transaction M
blockexplorer.com FXEX3Z 5

ONLINE (OBELISK) BLOCKCHAIN QUERIES balance MR AR A ER— ML MMIIERIRER, fetch-block-header $REX
X#Rsk, fetch-last-height SKEVREMXIREE, fetch-stealth F4EZEZobelisk load balancerf5 & & HiERUIRE 2 515
Bo fetch-transaction FIM4EE %A obelisk load balancerfG &1ERUREUKRIER 5. fetch-transaction-index 1EX 5 X
REFBXREENZESl, get-utxo MATEHIIIES BRIEHMHKRNANRZHE, AUZHHAEHRENIE, history
MHIBHSRIEEH S, NME. SHERDEIR, grepin A LULIERcHANAEY, HERTUBEMkxEG<LIEH, validx BiAR 5
B, BLOCKCHAIN UPDATES sendtx-obelisk BtxfZiXZ] obelisk fR5388. BLOCKCHAIN WATCHING monitor 55—
sk, watchtx BEMEERRFERGEREER 7o

OBELISK ADMIN initchain #4143 X 3R 5%,

UTILITY EC MATH ec-add-modp I+ EEEFELAEMEER, ec-multiply ZBEF S I ec-tweak-add 118 POINT +



INTEGER * G &8,
FORMAT (BASE 58) base58-decode M base58 #7173, base58-encode M 16 #5477 base58,

FORMAT (BASE58CHECK) base58check-decode M base58check 5 79+75i##ll, base58check-encode M7l
79 base58check, decode-addr Rk M base58check FZZARIZAIAES RIPEMD #RiX, encode-addr Fithik MPAIER
RIPEMD #%f34 base58check 2o

FORMAT (WIF) secret-to-wif I3 Z 1543 AWIF, wif-to-secret FWIFE ATBZETEE,
HASHES ripemd-hash M STDIN 3 ARIPEMD 4% (&, sha256 BV EIENISHA256AF(E,
MISC grcode “ERitbIS T B4 — 463, SATOSHI MATH btc #5382 M A LA satoshi JE LS TR NEE T,

HN“sx help COMMAND”, BJLLT RanSHIRMKER. BETHR, HNE—LEMER sx TRRERPMMUMNF. B
newkey & S FI B RABIREN I E MBS £ — DHTEIAAR. FARERILEN private_key X%,

$ sx newkey > private_key $ cat private_key 5Jgx3UAaXw8AcCQCilj7uaTaqpz2fgNR9K3r4apxdYn6rTzR1PL

WMTE, F pubkey s IERIEEMMFAAER NH. 1§ private_key SXEIERTRERIN, LATERHENAXSHEIFHSHE
public_key o

$ sx pubkey < private_key > public_key $ cat public_key
02fca46a6006a62dfdd2dbb2149359d0d97a04f430f12a7626dd409256¢c12be500

AT LU addr @59 public_key FURSINEHTIZE AL, £ public_key {EATRERI N
$ sx addr < public_key 17re1S4Q8ZHyCP8Kw7xQad1Lr6XUzWUnkG

ERNEARFTIBEMNtype-0BIERTE R, UMBIRENBHBERMN—IRENEEMSSERN, sx TEMSH type-2 )£
EEZEEE, LB T—NEEH, ARTBER—NFEPE. 8%, RNERRHT, XRENTHENEM, XHUANE
FElectrumik B IR EMEMN A, FHA1ER new seed di % RKEMFHIFE.

$ sx newseed > seed $ cat seed eb68ee9f3df6bd4441a9feadecl79ffl
FFEFLUEE mnemonic s8R AIICHE, Kb+ \EHFIRFELESZ R, UEBSSEENREN.

$ sx mnemonic < seed > words $ cat words adore repeat vision worst especially veil inch woman cast recall dwell
appreciate

{EFAENIZ IR B LA mnemonic s S B AT
$ sx mnemonic < words eb68ee9f3df6bd4441a9feadecl79ffl

FARZXNF, BIMETUER—RIIABHIQENE, BHRE—PERE, genpriv LA UM —MIFER—RTIFA
A, addr 88 BJ LAE RIS RZAY A ERo

$ sx genpriv 0 < seed 5JzY2cPZGViPGgXZ4Syb9Y4eUGjJpVi6sR8noxrpEcqgyj7LK7i $ sx genpriv 0 < seed | sx addr
1lesVQV2vR9JZPhFeRaeWKkAhzmWq7Fi7t7 $ sx genpriv 1 < seed
5JdtL7ckAn3iFBFyVG1Bs3A5TqziFTaB9f8NeyNo8crnE2Sw5Mz $ sx genpriv 1 < seed | sx addr
1GloTeXitk76c2ivQWny4pryTAH1RTgSPW

EAXMREMENER, HOTFIUERMBERT LHER, CU—FhXEKERNTZAM— N E—R9ThF £, X
AELEREFSHRENAS, NBARHR/LENEE, MeIUEHMENEN, SMAXELL e ER AN FEILR M
ERHFBEER—EENESRENS.



UTRE5xHWENTRERSR, WIAECERNNESHEAANEBNEAHE T HEFDER) -

o SHELRZN
o [RAAIE
o FRUAT
o T2HS

o 2P
o AN
o FHIBM
o =f%

o Z=HEER
o TET
o Z=OFFH
o X#

o SITE
o Sl&

o H7RBR
o &f¥

o [PHE

o OPZ

o WINE
o F&E

o T
o TR
o W

o ¥

o M

o FXR
o RIE

o Kk

o KEFIKAE
o KT
o KEFE
o BXZIM
o &R

e YANG YANG
o HEFE
o TEIR
o HEit=
o /NEEX
o BEERFAR
e FEric X
o XEH
e SH%

MREEMT BHHHEIR, BREOUMETS (BHRERER) . Bal, RINELREIBDRENRE, BT PHH—LHE
R, EHSIEURAIRERERTR,
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