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ohet BEAQ B YA FuA S MFFINBEE ARAGS) Fol
Fe FAlolT BEA9e ARAoR pag WESZn FF FAA
WAl o] AWz} =EE PPety YENDE BIHM eFste Azdol
o mebd 54 74l HEoR AwsA A8 45 osE B
J VEYIE YT BEHOR BEIEH Aokl B 5 glom, B
e J1gEe] BSAU VEYIE PA TANA AgdE o] Frel 7
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ge 71gol AaNYe THN BEOR BT 5 Ut BEA FAF
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s we7lde] 28T
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6071 olde] F&7|Ho] Fodte] AFE Myt Yok I &3 Fo=
shpesjo] H%xE R3 CEVY 7Y om0, Agtes KB=wesy, 98
3, IBK7|F23°] 7IYdS nRFgdAY JdFA &
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9lth101) R3 CEVe] 7}% T

g F% 7B 5348 2=A9 Anxel iu}(corda)g st 2

100) http://www.hanafn.com/pr/news/newsDetail.do?seq=3317&page=0
101) http://www.ddaily.co.kr/news/article.html?no=147909
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Zlolth M ERR]], oldgg T34 28 e RSyt gle Zve 5
718 AgS Bty 7| =317 913

el A BEAsE wMAUSS 3}7]
o #HYs=E HAAT Avlzolth. R3 CEVe Atho| A BAAet =4
Z1gRke] A WYe FAT F Ae AR 37 AT B 2A, T v
UFe tFst g ~rtE A% (smart contract) 715 T 7€ ESAQ gy
o2 7e< F7F 2 24T 2 3”‘4102) olF =& 714 nEdol =9t
A ZHgE Ve s 3 2ntEA HES AAIE AFHE e T
87188 EFAQ HaAYd 7 7}79 B WY 7Ide 7HA A
te]H o ol 4y Urt103)

vt i (O oy Tt Tmievees ' BARCLAYS
Bank A - Bank B - Master Agreernent

o BARCLAYS i g
Smart Contract Templates - SATANTHR ADRAT,
Barclays Investment Bank e

Lee Braine. Invesiment Bank CTO Office. Barclays

UNRESTRICTED

Z}&: Barclays

£33 10¥ R3 CEVE AU Z=E e Z4~3ste] 119 30 Hé.*&?é
AA AaA Al sho] 3 8 A (Hyperledger) ol Al Al &gtk dEFTh R

Zy Z1o] & EF5AQ FYEFS WEY AR AAHE A5 —’F
Aag 2ok dEF ZFEIets WHPOE Ao FEE stolHd
Agst7| 2 AARPon It 5849 ESAQUY FFo] HI7IE vt

=

ORI Lo/ | T 1
821 ro

102) http://www.coindesk.com/r3cev-blockchain-regulated-businesses/
103) https://www.youtube.com/watch?v=1UhrmsTZNvc
104)
http://www.reuters.com/article/us-banks-blockchain-r3-exclusive-idUSKCN 12K 1 7E?feed Type=RSS&feedName=technologyNews
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. dtolsd A Z2AE (Hyperledger Project)

R3 CEVZ} a&7|¢#o] &8 & & ESAL F#4L HFx=2 2449 A
AAdoletd, stolHH A ZEA E (Hyperledger Project)= Hl&
A3 FFoR ALESIE WY ESAQ FPE FAEE

3=
AaAdolth g5 2 AD(Linux Foundation)©] FE3tE LEA EEA|

[e3] 7]_

h=]

A HEAAR] spola A Z2AE= AA7IA 1001782 71l 7Hd st
Fom <€, IBM § ¥ IT 71, R3, ZAZH 1 5 EFAL 7l& 714,
JPRA T 58 719 2 AxA, d2" A T S Eoke] rIdEe]
oAt Ut FmolAE A BAA AT AHASDSTE stolHH A Z2ZAE
o 7hYetAThI9106) TheFg FFawrEC]l Bl AALAARJNTE HAAAD W
A FH B S T O¥d EFAQL & Uts dAsta da o
oF HE3 At SHEFEE ExStL Aok JPERACA LHEI AvE Ao
719 BEEA] ZHFE Junol®), HAE 714l A4l 55of(Accenture) ol A Al QF
g EFAQ 7 fF AF AT FHFS) 5 sto]A YA Z2AE Yo A
Ot =549 &8 ekl A7EA vk £33 IBM, ', DTCC &5°]
TEor stolHEA FHo ZIdEol AFEA EFAIE FE&EL F U:e
IR Z 2] (Hyperledger Explorer)E 7}

Fol 40 AFEE FYL B BIAL BE YA AT

Hyperledger Explorer

Recent Blocks. Current state sdmcn

Recent Blocks
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Network Information

AL &: Coindesk

105) https://www.hyperledger.org/announcements,/2016,/08/30/hyperledger-project-grows-170-percent-in-six-months

106) https://www.hyperledger.org/announcements/2016/07/27/hyperledger-project-has-welcome
d-more-than-60-members-since-february

107) https://bitcoinmagazine.com/articles/jpmorgan-unveils-juno-prototype-at-hyperledger-meeting-1457629074

108) http://www.coindesk.com/hyperledger-counterfeit-drugs-blockchain/

109) http://www.coindesk.com/hyperledger-first-blockchain-explorer/
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<33 1-3> SBI TWHA H2AY 7HY IS

SBI FinTech Consortium Objectives

Holdings

[Objective] Through a combination of participant companies' technologies and a reduction
of initial introductory costs, will endeavor to establish Japan's first globally
accepted FinTech services in various financial sectors

“SBI FinTech Consortium” Participant Companies Today

a‘ Money Forward N
& metaps® \vCEres
*(G((O» Cacco inc. P = [SBI Group] )
. _ /l/ P o Y TFHDHRSH
flinfcurion g SBI Hoidings -
e & oy (HESBlv M B _QZUU ﬁl
o o /3 SBIGEE "SBI investment s S92
= i | (5B SECURITIES] | ra((oon
bitFlyer /S‘é?‘ iquidity Market MOHNINBSTAH ﬁ?*—jﬁ‘f
’ o [SBI MONEY PL s i pidge
o Ran EI}(O én-?ﬁ':::urn.—,p(\ ISBSIBTIG h%lﬁn ﬁs--v fal Lending Y Bl q
~ ﬁ.‘?onur r) Showcase-Tv
gaenmns i 0
ﬁ T o e rlpple ello Financial Asa B ‘JE EAJ‘:“:
l ; l Group
v R Goodpatch coinplug
TERASLIRE mise MBKDr?'Keg REALWORLD

Yo SBI AiA Yol ATtd, T3] dEZQYI E=2A HEAGeEZE
zho] b A (Chinaledgern) & & 4 Aot ztolueEl A= &3l 5€ T3 &4

110) https://www.sbigroup.co.jp/english/investors/disclosure/presentation/pdf/160519presentations. pdf
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AR AT HaAdelth FAAR] 714 Bl 2Eg ZR2AE Y &o| FIHE
A FKANE, =W oF 11709 tHE S8 7I¢e] ZERAEY FAFoa T
#3301, R3 CEVY oltfgw Ade] AL do= Frodnt. o]y =
T3 W 2871 1 FEY F e LEAL2 EEAQ] EFHE NEE
22 dF 9 /S JdAE dgAFo|th ) 5] AF IFS ESARI T
3l 344 FAE sta o] AaAY Ao AN dFE E o=

ESAR] AaAde T3 o8 7Y 2 TESo] Yt 3 FoE ALE
g e ESAQ] UEYIE WE7] AT A= A, ESAQLY &
Weks Aty AEE dijk BS54RS MEetna gt ZEES EE
2= At o] 2] &(Ethereum), & (Ripple) ol A< Aba<ld,
ojE ZEEZLS B2 y|Yto g HEFQl ]9 ThE AMuH|xd B2
AJe &8 F v FAFOEZA EEARY 7E FHES FASIHAE
HEFQ EEAQ] Fo] 7IA& SAES 537 Ag tigkelth

7}. ©]t] 8] & (Ethereum)

olf gl 2013 s|A wlE FE A (Vitalik Buterin)o] AT E4F of
YAl EFFolets o522 WX (Whitepaper)S EESEA L A7
AR ESAQ Z2EZo|H. /EAR RlEgy FHAL oHYs Z2E
Z 2 20149 World Technology Awardol A #Ho]2& FHAQl vt FAH

E AX 3 IT Software &5 A7} H S Th112)

Y& T2 dof dHE A 83t
F A°j(Turing Complete Language)E T =3
Ao E 2A 20 EFAU ZREZ ]V

Lo nf
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1o
8 e oo
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111) https://bitcoinmagazine.com/articles/china-joins-the-blockchain-race-with-chinaledger-alliance- 1462204569
112) http://www.wtn.net/summit-2014/2014-world-technology-awards-winners
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<1% 14> O|C{2|g 7|¥t AASEHY ZHE The DAO

Contractor

Contractor

Contractor

Contractor

==| Contractor Code:

01 8 - Defines business model (if any)
0110 . §
oomo - Defines operational parameters

=—| DAO Code: o1t - Defines payment terms

01 % - Securely holds ETH
83:,?0 - Tracks DAO token ownership
otiod - Defines governance

- Manages voting process

A+&: The DAO

I8y DAO= H sl 34 wol A digh
DAO°+= FAE 98] A& DAO EES ThA o
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Split) 71%5¢] A=, HAE o] =& 75 AGHE A 2 E
24 o8 H UEsEE Fozn oF 55007 g FAL

Atk o] AHRIE dAstr] ffal olHE s Agd AFUE s oo FE £
ol DAO¢ A#E oy Azl el = & EFAY ZREESS WE9
A EFARlC] 7HA7E fAE =S S o] EvF sh= EA(Hard Folk)E
Folrlz AAYY. st xae Ao APH AAV HAE Tl
G5 olH = 7FA7F QA HATh AR o] Aol whigt 4o AL
S EAEC] 7E olHE e ZREE IFE a

e AzEe st 2382 AFEA AAE ot 7IEY oldg#
TE2EZ R e ot F 4 (Ethereum Classic) &= ©] U 3}x o
EA8 3 itk DAO #A ARl AtElE oldelg ZAEF AAe] ARt
= °l& A8&% DAOZHE o EHAlAY BHES TAT At#ol7] wE

—_

2 ] Tt olE R 7]
Arlzs S JojA oy yS 7wt H 43 A )1 (Private Ethereum)
& st ok &3 108 MA Hd 58718 F shuelA; stolH
o] 7 7131 JPEAE Quorumeolgh= ©] &9 olfElR 7|8k AHA ¥

AAE Mgty WHE T 113)114) =T
U B ROHE ol ws VINeE = 54

EHFEQ] BlockOnes T HEdle= 5 olHYES 54U EHFLE &8
e}

N

o A g

113) http://www.coindesk.com/jpmorgan-ethereum-blockchain-quorum/

114) https://www.cryptocoinsnews.com/jp-morgan-joins-ethereum-developing-private-blockchain-quorum/
115) https://blockone.thomsonreuters.com/

116) http://www.coindesk.com/thomson-reuters-blockchain-ethereum-devcon2/
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2¥ FEE A itk 7120 ofd WAE B3 ol Tl AW BT &
shitel BYES wE WMEm eE 2

<13 1-5> 2|EQ| AlAH _x

Originators Originators

ﬁ %vﬁ Real-Time Cross-Border ﬁ ﬁ'ﬁ
4 ¥

Payments

ﬁ/ank\
\ //

E)

Real-Time Settlement Q
\nfrastructure

Liquitity Providers /esellers &
v System Integrators

Ripple

e
2

Z}=: Ripple

g F ZEEFA = XRPHE °lE59 FJHTE AL XRP= F 14
A7 AE7} ojm EaPxo] Jom I W 743117} o]g & ujwric} 0.00001XRP
7F FREE AEEY. g F U EY I HAste F871Fo] It oA

g $4e @ 9t XRPE 28T Baglol PTe) BEA AxUe B8
sl £ 2 AAE F 5 AAT, XRPE w2 BgW nAFA, 7=
ZAE 5 e 79 AU $71EE 28T 5 QA " Aw 79 9
Fol A WG RIAdAE BA £ Axge o As] BEel 3
% BE edo] A Hopld BEAAL $F TAEOL AT St 94
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(Santander) 23] G A F9} JHo] w=
HEO 2 3l= Payment A28l 7 AFE LxP o
AL BN HAE Folohw WHOY Av 7R 0EH e 2@
ol 71491 SAP7F F 233 FAtste ERAR] Vles 83 =
290 AA AzRY NEPEE AAY AFolehu wEATHIY)

o [

Zel 9€ell= g&3 oA ) &dqe] A BAEAE Tes TINte R 23
b 39 s 2 AA A="E /L3St Global Payments Steering Group
(e13t GPSG)= A ¥t GPSGE w871#3% JAYS T 71 EHFRT
O A&eA $58 7 e 249 A="ES 7H£ stal o] e} F Aol EA4k
3 H Els 1:}-"]0]'0 TS0

i) Q 0] t}120) o] e]of = g

, MIT &39] &5 d7E A=
of AA|A 7ol

gAE oAl Ed2e PR Y S41] Blythe Masters7} 2 H3 54
A 7ger ARANGS AT BALFS Ndsolth ARAIZAA 8T
T AE "AE A4 2dE Adoj(Digital Asset Modeling Language, ©]3f

117) The journey to Real-time cross border commercial payments using distributed ledger
technology, Ripple and Accenture, 2016

118) http://www.coindesk.com/santander-uk-payments-app-ripple/

119) https://bitcoinmagazine.com/articles/sap-and-ripple-collaborate-on-cross-border-paymen
ts-trial-using-blockchain-technology-1468862163

120) https://ripple.com/insights/announcing-ripples-global-payments-steering-group/
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Agshe Wdke Mdstal o &8 3€ol= = o B2 A Y (Depository

Trust & Clearing Corporation)® EZAQ1 7|RFS] Repo AA| B AH4F Al
kol dFefglom 121) &F FHA P A (Australian Stock Exchange)ll A

"E gAg oAl EQG 2o F7F BFAE e 5

de FEZZ FHo] Iy Fo|th

3. #871& R 7Y EFAA &8 3
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JHelE, UE 5 ZEEZo] AN F§ Aol MuAE BREE
shite] FAFOR BEAAL ALV, 718 5o JYEL 74 B
of WRHOE ZHAI g Axde] MELH QXES AAFL AZE
Aol 2E A AT Azdozs BEade) A2 qdrh

S G G 1R BEA A=W WO S A2
FESE UAY o At Pokol Bal AT Utk FEIBEO 1
22909 #4Y VEDE 53 UAY A8 452 + A 99 1
Age] A Wee 47 FAsE 5 wABYS) A4 Bk golsAw
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121) https://digitalasset.com/press/dtcc-digital-asset-repo-poc.html
122) https://digitalasset.com/static/documents/30_22Jun_ASX%20Increases%20nvestment %20in%20Digital%20Asset%20Holdings. pdf
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MUFGx £5A0e &8 #AA 7133k ] MUFG =%1e 7dsta e
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123) http://www.coindesk.com/chain-mufg-blockchain-promissory-notes/
124) https://www.cryptocoinsnews.com,/mizuho-cognizant-develop-blockchain-solutions-record-keeping/
125) https://www.cryptocoinsnews.com/mizuho-ibm-digital-currency-test/
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126) https.//hitcoinmagazine.comy articles/major-banks-developing-utility-settlement-coin-an-industry-standard-for-digital-central-bank-cash- 1472140867
127) https://www.ft.com/content/1a962c16-6952-11e6-aebb-a7ccbddba28c
128) http://www.coindesk.com/visa-blockchain-payments-service/

129) https://www.cryptocoinsnews.com/visa-test-blockchain-payments-among-banks-swift-rival
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<1% 1-6> JPRZQ| 04 SEHQ £ 45t
Wave Advancements Examples in development
1 » Blockchain used to share and communicate data
Information sharing  ° Used internally and between trusted external organizations CDS tra_de
201619 « Distributed ledger solutions tested in parallel with current HincEssing
workflows as proof of concept Payment
- Augmentation of existing processes THESSARINE
2 - Blockchain enables an environment to store and manipulate data
Datasolitions « Incorporation of distributed ledger technology as part of existing Transaction
201725 solutions, supporting new efficiencies in operations and workflows management
= Initial pilots may run in parallel with existing processes, Regulatory
until user confidence is high enough to begin migrating volumes reporting
= Users are faced with a choice of infrastructures developed by providers
3 = Blockchain adopted by market participants as main infrastructure
for critical functions
Critical infrastructure j L . A, : Custody and
202030 « Centralized authority still required for administrative functions settlement
(e.g., granting access rights, setting industry standards) Private
« Replacement of existing asset, transaction and payments infrastructure markets
« Participants forced to adopt and integrate new blockchain-based infrastructure
» Blockchain replaces centrally controlled infrastructure with fully decentralized
solutions
« Direct engagement in digital asset transactions for organizations and individuals
« Legal and regulatory frameworks support asset ownership and transfers via
distributed ledgers
« Disintermediation of legacy infrastructure owners
Z+&: Unlocking Economic Advantage with Blockchain
o 1.0 =] 2 o =] = 5
B 22 YA g57IHEC] BS540 =S AEst d7E 19
=L O i=] = S =
st 7F2dl Il E EF5Ad tig d4dd =4 A=TF o] FoA L
A= 1= S = = O = i=] > [e)
Atk A A= A G FE IBMI A AEEY T8 T3 EFARES
S S 2= A [e} = R e} = = I
24T = e YAe AT Folth 7 F§/IBEE R3 CEVY FtolH
A== 2 O] =] olxy Lo R=Nye}
A T EFSAR] AaAddd hdsta dloeH, dF 8713 2HEYH
> = = A1 = H =] = = o
desto QF, 9, AA AL T EokllA EFA] 7R EHES H
=] - = (e} ==z =]
2Edle 5 EY4S Fvlsta Ao

130) Unlocking Economic Advantage with Blockchain, JP Morgan & Oliver Wyman, 2016
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AR} « BM1t 34 =R &8 ot HE F 13D
A4SDS c SE2AQ AA B2 F0 EAF 132)
* E5A1Q HAAIY Hyperledger 794
* 2249 HAAAIY R3CEV 71
Algh-2-5Y c S=2A/Q 7|9t v of mEE 2 HEA AMuA &
A]133)
2a]osy « FQ122 09 SEAQ HH AR AZE 139
A8 * SEA1Q 719k 7HH 27391 AujA Ji 135)
o228 * = SAI AAAIY R3CEV 7Y
StoEARY | « BEAIQ HAAIY Hyperledger 7t
StEATFAR | ZJAS2 et EEAI] 79t AFIFEE MOU |2 136)
BNK=& « 7123129 BEAIQ 7HE Mu|a JEFEeF HA 187)
BK7|9258 | « Z¥lat SEAQ 7|8k Au]A JRFeF /72 139
KB=Rl7tE | « =219 B=AQ 7|9t 7iQ10lE AMu|a & 139)
*EEAY 72ATY R3CEV /1Y
KB=0].0.38 « 209 SEAQ 714t sfel4F == Y 140
FUER . Sazeinel mEAl Sy ugw Aws ZRE )
HEH41)
NH5@23] | « ESA19 dA ZYl #|§ 142)
4. AR 2 FF7|He ESAQ &8 A
EEAQJS FF EokllAE &8 7ol =2 Zlsolth A dol
HalA FMET AU o]l FHIMEEIH TR Tl old E4Y WES
a7 FAEE BEAAL AF Exl 4, AES Beg 5 ARV #
stal Eujsles RE AR dﬂl F3l1 YYgs FH5le AHl2E T

131

http://www.hankyung.com/news/app/newsview.php?aid=2016082351841

132) http://www.yonhapnews.co.kr/bulletin/2016,/07/14,/0200000000AKR20160714026300017 HTML?input=1195m
133) http://www.yonhapnews.co.kr/bulletin/2016,/08/17/0200000000AKR20160817102400002. HTML?input=1195m
134) http://www.fntimes.com/paper/view.aspx?nums=162024

135) http://www.ddaily.co.kr/news/article.html?no=142206

136) http://www.ebn.co.kr/news/view/849764

137

http://www.yonhapnews.co.kr/bulletin/2016,/01,/15/0200000000AKR20160115145100051. HTML?input=1195m

138) http://www.zdnet.co.kr/news/news_view.asp?artice_id=20160310163334&type=det&re=
139) http://www.ddaily.co.kr/news/article.html?no=140988
140) http://www.etnews.com/20151201000427

141) http://www.g-

)
)
)
)
)
)
)
)
)
)
)
)

enews.com/ko-kr/news/article/news_all/201604291312012106151_1/article.html

142) http://www.zdnet.co.kr/news/news_view.asp?artice_id=20150826155406&type=det&re=
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143) http://www.coindesk.com/world-economic-forum-governments-blockchain/
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144) http://www.coindesk.com/dutch-central-bank-preparing-boldest-blockchain-experiment-yet/
145) http://www.coindesk.com/bank-of-canada-pursues-hands-on-distributed-ledger-research/
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146) Distributed Ledger Technology: beyond block chain, UK Government office of Science, 2016
147) https://www.cryptocoinsnews.com/uk-trials-blockchain-based-social-welfare-payments/
148) http://www.bbc.com/news/technology-36276673
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149) http://www.coinspeaker.com/2016/07/12/ibm-opens-blockchain-innovation-centre-in-singapore/
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150) http://www.coindesk.com/the-russian-government-is-testing-blockchain-for-document-storage/
151) http://www.coindesk.com/sweden-blockchain-smart-contracts-land-registry/
152) http://www.coindesk.com/dubai-government-documents-blockchain-strategy-2020/
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IBM2 2522 A (Linux Foundation)®] 3to]|H#H A ZZAHEE FE3t=
714 eg2A ESAdS A 472 ddsta & A49+3 719
=0 8% T v EFAQY FHES AZESO] AHI2E AFse A
< 532 MRS FAFIT A 78 BMS =2 HAHE ZE g5a
A(LinuxONE)& 7|¥to = 1 50| AfFFA EFAA A2 oA Z=2
IR H2ES £98 & Jde FP45S /MEdoga dxgdo. 71E9

F dolH ool & odHHA
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153) https://www-03.ibm.com/press/us/en/pressrelease/50169.wss
154) https://bitcoinmagazine.com/articles/microsoft-building-open-blockchain-based-identity-s
ystem-with-blockstack-consensys-1464968713
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BaaS(Blockchain as a Service)& T JTH1%) mlo]A2AZEE o|H gl 7]
W AH2E AlTFezA ESAQS E8etal AJAAT HTAdo] "HojA
Zgo] oHAd AASANA EFAQL 7N o=

2E @ F e 2YEFE AT ol T8 A4S FEAH

3=

<d3 1-7> O0|ARAZEQ| EEN|Q AMH|A BaaS

BaaS(Blockchain as a Service)

=5H2 88 == 17 Elz=="grHIE=

¢®e
‘tﬁ&’

OFL|2F £AME HEE HELI 20|

ZhKI2t Khate| @, Ao
AFEBHE 88 BObE Of

6. 71t ESAQ &8 dF

AT 719 B AdAAE BAbstE VEYAE F A¥MxEIE s
1 Aol INEE FEAES I EEAR] VES 2835t A
AEAS Anlzst JFe &fd o Az’S =9dstart s °H 84
< Hola vk 53] mxF Jf A AEvE g &AvAEe] old &
A AZEAE, Ak & 71 bkebe avbe] AFTelA ESAA A8
Weke AsHor mAsa It

I 71 EF5AJ] ZEFEAR] oW HlA (Everledger)= TholohZ=o] FH
E 5% &fd e Fdsts ARlzE AlFsta Ao I ElAE
oF 987 tojotE= HHE EFARIC SHsta doAIZEE dH

155) https://azure.microsoft.com/en-us/blog/ethereum-blockchain-as-a-service-now-on-azure/
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FotEs AAreE AT F e AAHe ML Ao ol#EE e
FHe viger ESAJIe Bes £ B opdgt F4, Ad T HAE
A SHe ANE s FRAFORAM FEEI Jlon, 53] ARARG
A FTAE AT F e FRAFLE MEHT Yok $4 BESALE &
g3to] A9 F2 Ags ELFoE ALY F Ye A2 s b
B2 ol HTHAL Aok A9 F4 Ade diF R AYE E9et=
A 5o SHE AXNA &AL JHY 7] FeE o] FojA & HIAGRFA
of ANE ofmztt. Akl F4 Aets 22 T4 FUWF] 9l
sdFel ddEE A ANE FAIEGE A ARE AANE 5 3
= AR AE ol Wi, A wde A olE HAANTNZIAHA
of Aol wi¢ E3Fsitt. R T4l FHFo] EASA 7] wEel o
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oAAaL AMAY A= 2 L25HW AAAAM Al A= FF
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= X o
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A9 ARAG B BES NBYRE 9] T4 Aol BEAA JE
of tigtel B Zloletm WEksli LA Juk A9 2 FAFY AW

156) http://www.coindesk.com/everledger-announces-partnership-vastari-combat-art-fraud/
157) https://bitcoinmagazine.com/articles/raketa-watches-trials-blockchain-technology-to-fight-
counterfeiting-1467905237
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F2 Adel AE FRT 5 gt Auel D & Ux, ol FAA glol

A7 A 29 24 AN AzHe FAR glo] LIHE BEA =
2l Bol7] )

T+ A FEACl =
oAl A&EF AMRIzE AFTE F de AcE JddEns) A
NASDAQ- lingoll &% 2 S HIRO R o EYol AA A
2o TEH FFES HH2E E5AA 7 AAFRE A2EE J)Edsh]

$85 A8 o|th1)

g 2] AAW YA Overstocke EFAL 7wk 4] 51 A4 A
EHEZR 105 METh A7A 0= 71E9] At 4 2 AAHE | F
4 T+3do]l AHY AR} 28] A SA A4bd AA7}E o] Foive AL
gt & wWERFAAE FFS0] AFFL A&SA F4 AdE &
4 9o o]u] Overstock?] F2lo] S=E Aty ¥FE S T}.160)

<12 1-8> Overstock?| FA! e S=HE t0

OPEN MARKET FIDELITY

o3 ik @

Regulatory Compliance Transparency Proof of Ownership

As pioneers in the world of cryptofinance, we AlLour technologies are built upon Our radical transparency and true settlement
recognize our obligation to blaze this particular decentralized, cryptographically protected combine to grant real, unambiguous ownership
trail as transparently as the technology we're  ledgers, which anybody can access and inspect. - nearly instantly. If you buy it, you own it. It's
developing This ensures fairness to the entire market, that simple
without regard for size or geographic location

A= t0.com

158) http://www.forbes.com/sites/laurashin/2015/10/27/nasdaq-unveils-blockchain-enabled-plat
form-ling-announces-6-inaugural-clients/#13707bbb30a3

159) http://www.coindesk.com/nasdaq-shareholder-voting-estonia-blockchain/

160) https://Hitcannegazine. canyartides/sec-approves-overstocdk-canmrsHiling-to-issue-shares-using-hitaoin-Hockdnain-1449639%658
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Stock Exchange ti’do.2 EZAQ 7Rt M2 B35 A+ Folzbar T3
T}162) Jete HA] o 2EUole] FF EFLo] e Ado|q oju] o2
Eyotd EFA1 79k JHJIAR FAFo] FHH o F4 FxE =

Z YA Hejol F Ao g Zdsta §lr}1e3)

ZAlote] 7§ o BHZA A Y (National Settlement Depository)oll Al & 54 <l
7 AR A T3 (e- proxy voting) EHEES /NIl HAE A3ty
gl omled) HAol AEE EFA VeS A A T AAAHFE =
E2I9] =98t AAH 9] qAE A ANIEY YA wEE F A=
1 FUES ML Folgta WATHID) A9 E5A 7N B3 EUE
o] A5 olA7A G- A FxEAA Hag dHAgdY FAE oAE9A
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g d2Ao] 7|E #E EFRE

BEAQ BE BopzA AT 2 FRS W] ARG Bobh A A
golth, WAlo] Hopol A AMAge] Wastthn HrhwE Ze 8o A
B% deldE 2 B9, dAlvit M2 @S vk Holth #A

161) The future of financial infrastructure, WEF, 102pg. 2016

162) http://ir.nasdaqg.com/releasedetail.cfm?releaseid=954654

163) http://www.coindesk.com/nasdaq-shareholder-voting-estonia-blockchain/

164) https://www.cryptocoinsnews.com/russias-nds-uses-blockchain-for-e-proxy-voting/
)

165) http://www.coindesk.com/moscow-russia-government-blockchain-voting/
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166) http://www.coindesk.com/health-human-service-department-seeks-blockchain-papers/
167) http://www.coindesk.com/hyperledger-launches-blockchain-working-group-for-healthcare/
168) http://www.coindesk.com/blockchain-startup-aims-to-secure-1-million-estonian-health-records/
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<J% 2-6> Y= 2Hol X2 72 =9 (108 7|1F)
All Currencies

All ~ Currencies ~ Assets ~ « Back to Top 100

4%  Name Symbol Market Cap Price Available Supply Volume (24h) % 1h % 24h % Td

1 © Bitcoin BTC $9,490,080,851 $597.49 15,883,140 $60,872,600 0.03% 0.04% -1.80%

2 4 Ethereum ETH $1,121,526,200 $13.31 84248 631 $23603,100 0.66% 1.24% 11.37%

3 2 Ripple XRP $243,871,802 $0.006878 35,458,607,580 * $1,506,640 0.04% -038% -1196%

4 Litecoin LTC $179,891,543 $377 47,681,429 $1,071,260 0.20% -2.06% -1.00%

5 @ Monero XMR $133,190,360 $10.28 12,959,791 $3,189,580 -0.93% -0.12% 6.23%

6 4 Ethereum GCla. ETC $107,031,359 $1.27 84,203,066 $5,405,380 -0.16% 817% -0.80%

7 = Dash DASH $78,331,006 $11.59 6,757,566 $414,224 0.17% 1.34% -4.57%

8 % Steem STEEM $71,868,313 $0.472179 152,205,654 $514,707 1.22% 13.28% -531%

9 @ NEM XEM $46,750,500 $0.005195 8,999,999,999 * $49,733 -017% -4 46% -6.90%

10 <4 MaidSafeCoin MAID $38,454,238 $0.084972 452,552,412 $103,734 1.20% -013% -12.73%

11 @ DigixDAO DGD $30,063,000 $15.03 2,000,000 ™ $112,260 6.50% -5.70% 0.18%

12 % Factom FCT $26,304,736 $3.01 8,753,219 ™ $1,426,300 3.09% -152% -12.12%

13 8 Lisk LSK $24,408,300 $0.244083 00,000,000 * $328,924 -0.20% -1.39% -4.29%

14 @ Dogecoin DOGE $24,079,742 $0.000227 106,153,917,124 $96,647 0.46% -1.59% -3.80%

15 * Waves WAVES $18,922,000 $0.189220 100,000,000 ™ $41,369 -1.25% -1.34% 14 89%

16 Nxt NXT $15,640,044 $0.015656 998,999,994 * $162,471 -0.20% 004% -21.11%

17 & Emercoin EmMC $14,888,289 $0.385861 38,584,592 $38,105 -0.48% -057% -4.03%

18 e Counterparty XCP 514,106,966 $5.38 2,623,195 * $236,096 0.61% 8.77% 25.72%
A} coinmarketcap

AR EFAAY F8EE Fo|7] A = & YHo== He 319
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_ g =L - B o
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H7F 48 =2 s 7ol os) deldn. 2= Fjle VRtew
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AZQl FRES WO A slwe] nAF0| st AE SR Ao
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EaAe 24T 5 U ABAL AASe] AYs 3] AYE W &
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<12 2-7> HaE ;oo M

Transaction Qutput , Cwned by Richard Transaction Dutput Owned by Alice
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0.75 Bitcoin
“EQUALS 75 TWITTER SHARES”

Transaction Output , Owned by Alice Bitcoin
3.33 Bitcoin Transaction

Transaction Output , Owned by Bob Transaction Output , Owned by Richard
10 Bitcoin ; 13.33 Bitcoin
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Mining pool #1

witness transactions

transactions

Permissionless
blockchain

Financial
institution(s)

blocks with
witness transactions
transactions
Private .
permissioned blocks
blockchain

Figure 5: Anchoring a private permissioned blockchain with the supporting public blockchain (e.g., Bitcoin).
Unlike merged mining, anchoring requires no or limited cooperation with mining pools
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Qbo] #ahe] ATE Ll vk EFAQ AACd FAE SUHTI Y= A7}
ZHAAL Qe Ao dE#ES e olE EFAN S5t EFAU
TEY d5Ees T "AE AR JAEJA opdAE AT F U= &
AFo g &8st Utk B 1A Y AERE BRAstE g7l
¥ IREe] ARE Bl = FF J|HolA EFAAS &3
AF Mu2~E FF3aL Avk ARE ESARLY] A A4 A &
89 Ao ToE W MY F&o] gA &) "ol HAHF ESAAL
2 et BAY AYHH £EE Eoli MHAS FRIA She Al
TEo] JAPFolth FHelAE KBRHI7I=7E EEA4 719 #ZAEH 1
of A EEAA 71 ARAJAZFT Mul2E AEste] 119 I HE A8lxs
d83E ErHlstal Joew,17) IBM3} tpo]lARAZEER TS FUEFS MNE
Z 0] T} 172)173)

(4) 59 T8 (Trade Finance)

A FAdTE A=He FAST A" FARSH 53E Ajd wE
AZEA, W g2 MaEede JHAAL Ao vl SUVIEe B 249 =
Hol HUA7] wjiol] FM7IHE T3l olFsh= AR e AA 2l
=EHH FN7del] AESof st HEE T EI WS EAES
st AEshe Aol 4 FE AT FAYeE JPH7] wEe o #
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http://news.mk.co.kr/newsRead.php?no=739530&year=2016
http://www.coindesk.com/microsoft-identity-platform-multiple-blockchains/
http://www.coindesk.com/ibm-completes-blockchain-trial-french-bank-credit-mutuel/
http://www.coindesk.com/ubs-blockchain-prototype-trade/
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(5) 2="tE A %F(Smart Contract) THH FHAF

so@seel o] 2289 AFez A6l AL BFE 2 s
Sol AWE AvtE Aok F2L Avtm YL ®, W, oAE, AF
AN o WEe mER BEAAC YD olo] webd AFo A
= 4ol

A 21 E Aok AAl= HAE EFAJARE slgske W82 ol H
EFQle Afo= AHdsH H M=o HAAol dFY ZuntE Aks 7t
o7 st Zradolgt & 5 glon, olvEwe] Afols ZrtE Ao
E3lHo] o] Z2IOHES AT 5 e 2EEEZE st Ao B
A4S EUste F871% & dAVE HAE EEAIS VMo sk
AAAR] EFAQ] FREFS FHLA sk BF olrdws VIvtew A
AFQ EEAJS V== =Zgoldl o]y gl e(Private Ethereum) &S
gAY AAF R ~utE AGS Y3 HHE EFALde =AY F

HAAEE, P2P A9 T A 573 AAE 7HAD dAY g FE 5
dozZ olFAa ojA HF F AA| e =EFHE F§ AHIAES
JF2 2utE AtS o] &7 Aulz FUE swo] Faitt. ofHA 2
tE Aol TR §e ZWdA FrHAEQ sdo]l Fagh Rio] YA
WoBe Ay BEAQ gEe] ol BEAY] BEEE B £
AR 71ER AT ATNLE HF FAFo|Th

A= A AHE EF5AJE T A zHo|u A=3 F/H7HY I
A B FEOR JYPE AR 5o asAol "oty WHHE B
oFf TAHOE =9 Ee HEHI Yot o] AF EFAJIES T HE9
Az, Axpe] 343, AR AREe] ©F 5 B FEA S ol FEod
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FA, 2A Awe AW M A% FAS B w2 ABLFETS A
AL BLleh AW HE BAL BAste] AEY 5 Ux, A AB
2o Ag 9B Fo) ATLTERL olgT Ut

U QA o)A g

S A ASRAAS DT oA GRE 71 Lol 5 A2
a4l Ee ol ?; g Ag@rh 4 AT oA ArE AA A

°of A& w4 X]:LX]"]QP HEAFAANE Udth, AEAFAA =

2ol ]:LX]’\]* olgst7] 97t Alz"oz AV} BAAl AFAAMNE
B A9, Ao AFe #avt i d=rt FESIHH, FHe A G F
= B Aol AHgle] viE Sl BHUlA= AFA Aotk ASl AlF el
a7t FESA AU FEE 23 Aols AAHA G dr|gd =

HEAFAAN S AFol] dx =7t SEsiHetE vtz 2AHA 4
13t= AFAA A="loz AV BollAl REAFAANE AT 45, B
| stdell AolA Hujof & AFAANZE & wl FAA FARE GAAE

= AFAAN A"t AEAFAAZE Y BFoyg A = =
I FFole ALz ol sst Ha, REAFAANE A Add Fh
of AFAAZE glod vz 7] Rd' olFdte Fxolth AdFSFEH
A z' mgE AZRo]l ERRE 17A] o] Folle AFAFAAN AHEHT 7]

[e)

Bdo] PoldW AFAANEE BT AFAFAANEZ HASHET. 7EHo="
oS b 3]
Sk

(R
2

NEAFAAE REAFAAN 8| SHHo =
S, 454 59 43 met f95 23T F Ao

GubAbm o)Al o A Wl mEM = FAT FAA Y ARt
ANAERZ U g AT FAE A dibz oz HEAFAANE ol st
oz AFAA A ZIHA)°] At BHFAFAANE dFstd Az
o Z1#B) tr] FLdS AAst AZIRolA B AFA A gdo]
H SAAEE AEshe ot it o R AKX FAAZE BHEAFA
2o ®|A AEAR gAY A3 gEdel fdEe 78] e B
SAFAANE FAHR AT U
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oi%ai&oﬂ SRS ol Y WHAT o2
WHos 28 2YHAY T2 8o

2t SdUF SAAA (Delivery Versus Payment: DvP)

ZAUZ BAAA AT A%, 12 AL PG W 2L AASE
A7ek FAE SA ow A7) Aelel AAY2AE FESA] 97 Pow
BEojzl Asdlom @wed, BRASAAL, FEr1%o AAH A
el A Eolt 18 ol FAAAA ALED @eoleAA ol
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j=2ko] Azl A mjgate] Az FAS olAstes A HaZ2A] W
9 9, FFEE TESY AP or AFIH olF AHE AAT
w7180 AdSEEEe T 7 Hge Fdsta disArE 2AE A
gotd AADGATARAE Sl wiFAre] AFolA mjEAe] Alxz A
wae FTste WHolt TAUE FAAAE FIY AFAFAANE T
wol Hof, A B gAE FAAE (o] HEE Al AAEHE YHe=
T AP E

AF2TeHe EFAAAN 2L Ao wep A A
, SN EAAAR Udt ditabs olAdle BEE g87]80] AFAA
= Wl e @71 A=

o
7] &S grigtt. SANF A EAAE SadedAdsd A5 A=
o2 o EAA U A %i-‘ﬂ 74ﬂ17P ﬂlﬁﬂtﬂ a8 At dF

7§ A PAe ARHA AN Folsh YA

ANt BEAFANZ Ut 5 Utk ASAFANE MW e o

ol AFAN AF Jwe] oAy FES 2WEHA FOW whE AFA
= F

£ oY F e AFAA #FFoIH, REAFAANE el A
A

N 7] Bujol & Fo] QoW I B A As: B 2@
o UuAF olAS FAUE ALAFANG BEAFAA F S A
o

shol oY & glom FAWFFARAAE ASAFANZY WD 5 9

M F AFAANE ST sts A" d7]gdoin. ASAFA A9 A

G oy AE BE 5 ofE HAFY F fle AT EX1;174/\]«]
B AAAZE g de Ao AFAAUGe] fl= Aol Hrivd=
ol sstAl At F HdL o Fhre] AFAAC wekA GA A2t =
W dRtF o2 ASAFAANE REAFAANEG Aoz A2 H ARt
AFAA ] F&olY w4 T2 HAS Fill 4 AFANY $AeHE =
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grlgtde] Ae AFAAE FAL 52 Azt FAAEE T3 4"
o AT e dirAl REAFAA Al2gHE oujste AR Ao
o] Bujok & AFAAZ} oW I S A AHgsks Wlelth oAt
b SAAEE 30EnT Y 2E F871Ee dirigde A Y-S
BAAEEA tr|atde] e AFAANE g o] Hgste Wy
25 3 BEF S8V fesds RS A% A="elt

AEAZANE ASE FAL B GAT FAANE B Aat b
g wer ol AR e Fo B S U] w4 23% g W
gl g A% nE FAAAZ AL & Yot

2. AFAAANEHANA EFAQNY &8 Fet

7h A A4 Te

EFAAA 2=Ho A Y EFAQY] &8 Wks AHstr]ol A AFZEA
ANz"o] AEd g s EFAd, & E£4YR 7]<(Distributed Ledger
Technology:DLT)2] 34l 7|z that A7t Bositty Adst] F2 7]
e AR Vs UF s slEoluA o B4R rlee B4
dolE Mol 2, 53}l sjAgs, FM7] $E3 /&, PP HEYD Z2E
F, ¥ dugE 5 vee VA F2 94 Jes 7HAA T whEbA
BAAE 7les A8 A2"ES A fdiAs flolA AEe 57HA
7ee FAACR aysteiol I

(1) B2+ volg o2

A EEAQY 71EA 29 E4F o]l | o] 2~ (distributed database) &
A giet. &4t dolEiulol 2 UEYZGA vl A I3t HlolE
S B4 AAskE dolgulo]2~E ou|dt) o]o] nigo] H&= AXHS F

o
e E4F deolgulol~ #E]  Al2El(distributed database management

system, ©]3} DDBMS)<IE], DDBMS+ AHEALE st EE Hlo|E7}F 3¢
of A7 AAH Hd 4 A== HolHE ALt =, DDBMS= 574
dolgfuo] oA HolE7F A4, WA, AAE W, Aso2 F2 Fr]He

2 RE Holgulo]2e HolHE F7I8tste Al2dle gt
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ofgf o] Y& EAtt|olE Mol 29 o) E HoFETh EAtHo]E o] 29 &
AL oy Ao AHs}, doly &9 B #HEe AN, volE AR
ste] 4 2 W{E dolE AHE HE HolHe rFEEe A ot &
A dlolE o] 2 Zee HEYAY s Fdel wet vlooly A F
2 AR8-E 1l Master/Standby FE|E 713t

< 3-1> 2AHH0|E{H|0]A Q] O|A] (Master/Standby HEH)
e o

nodel

Haster
node?

StandBy

node3

ShAIRE B AFolA Atshe =y AFAAAI LA AR EHE EA4
dolgulol2e TR 2Fo] EA)etA] F=n. é, wAE ol Eju o] =

£ 7 = AREAE HolEd ' AR e A Tt
2o utet Eﬂo]EiA BAEE 222 Bdsta 7|S5ste 48€S FIPITh
TR, FAREAY] 4 tolEuMolae AR JheskAw WA, AHAI7E 9

1202 B7}s3h H] 7} A (irreversibility) & 8 S0 = 3t} ofgje] 1
P} ko] RE HlolE o] AE BT Read/WriteS A Y3ls T53 gd=z
A
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Al 3F<F(cryptographic hash function)& sl|Al &9 dFo=2, ot
womry Ao d¥ #AAY BAE IV ogE 4ES Tt
omgtt. d=st sjAl vt TR ok st AR e 7

+ 94 A3 (preimage resistance)°lth. 44 A3 ¥l
13s Adste dgate e 2o

a Al
O AHES 53 sAIHS AT A E 53

Aol Wb PP 5HS A ek

A299%3 A3 (second preimage resistance)©|Th. A2H % A3}
st ddEgkol disiA, L d¥e siAgE A &

= 44
e WAsks Aol A EVFede ondth

& A& (collision resistance)olth. FE HFH> 22 A
08 F Y d=8Es 20 ANE s dE gt

%
>
QL'
S
rr
+
o
2
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. AF=E(validator) = ARRA T AN GOl o3 AHB Foghdigest)
Mlmste] Aalo] A Y dolE g} e Agrd Ux S0l 3
A AAEAE ME SEZ FAG Utk ok 1Pe A §o
A B ehd A0 elel Fr)e) dolEt YPoE AgH T, £
=& AW A G5 SRl Wk FU 2719 ghol vhesl Hok

o oft ru[o _\1

<3 3-3> sjA|E

+
ofn
2
[0
il
fn

I
Data of
Arbitrary
Length

Fixed-L: th
W c883ba0a24d01f

AQtsl= AFGAAAN "o A= Ao vlolHE et HlaskA eFar
T dHolge FAAES wWE AZte] FAT F JY=EF MF E(Merkle
Tree) W& AMESTH 2 A= 2HEstA AW & Egs o)zl 3]1/‘]
E g (binary hash tree)etil= dt=tl, F#27} & ol I LS
o2 Qostal AFshe Hl AMEEE HlolE FEREA, ¢35 fAE F
I e ol EYu. HE Efle &5 Y e EE AdE 89| #
af AHEET, Aol FJF AAo v gAE Aws e, 548 A
A7t E5 WHol| Z3dHEA ARE AFste © wg 28349 ZEA X
= Zﬂi’;‘?’lﬂr. FE 32 wF FE(Merkle Root)2tal F 2=
=

< W7HA == e MEFHoR dBsiA #E
i

g7} o Fol ATk AN FAT  gor, AFAAA 2 A4 Hlo]
Hel »A4e AEsen AsH
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olgfe] gL wF ETY 16719 4 FoERE wHWF =
AH & UrE}ﬂdE}. a7 A He slAl 345 Ssta, A~PE A &9 ¢
go=2 AgH s Yehith

<% 3-4> HE EZ|9 Fx

Root
HABCDEFGHIJKLMNOP

/\

HABCDEFGH HikLMNOP
e L T~
Hapcp HEFGH HiykL Hunop
N\ N N\ N
Hag Hep Her HeH Hy HKL HuN Hop

AN AN N N AN N AN AN
Ha || HB [ Hc [ Ho || He || HF | He | Hu ff M [ H [fHk|]H || Hm[]HN[|Ho || Hp

Z}&: Mastering Bitcoin
(3) B FES $4

M7 dE BAE dE A T FFE, AR HEIE YRIMAA &
& AHEAEo] FXEHA %’ﬂ% —’F UEF e 7lEolth 7] 45 W
ol A& &7 7](Public Key)2} HI'd7](Private Key)7} &A13tH, 37171+
4°L¢}WWP1ﬂt%w} HW 7= el 719 &fAde] & 5 3
.37 23 AR S, HE 7= BlE PINWHZ O 1’41°]°H/‘1 Ay
zbstd AR Adolth 7] Mig“?éﬁ%”ﬁlﬂ S vt st
I BEz7% st 37 &5 7ee A F MR

= /M7 dEoltt. /N7 dE= ]
AEATE FostE U8-S Basista dy wWAIAE goAE £ S 9

iﬂﬁ&

o
o

F WAL 347 Agelth 347 A¥e SY dHolEst 538 muss
WEATE A AP FAMNE olgA FTU HAT £ Ues or|@
o
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obef ] IHL FN7 ¢Ese HAHS HAuWdte E2lolth Hx9 dHolH
of PKIY F7/M71E AE&3td ¢sSHencryption)stal o]EA BAPH <5}
H dlo]El(scrambled or encrypted data)= 3T 77|l ‘&3t Q17

< o]
2 EH3S3H(decryption)std i HlolHE IS & JA HATh

<13 3-5> 27

7| Y=zt 1Ky

Encryption Decryption

—_—
P —

O—w |2 @W'
Public Scrambled  Private Original
key data key data

dutd o s FAN7] dE A LT dE(EFS F dE)EG Alte] &

A3k dio] 7] wWEel, £&& 98 vies] ¢z A Agdn. HAIA
£ Yoz ol mEE ol &d dEIT v o] REIE vA FA
o] FN71= Gz dtete] wA A e} @A AFsk= Aotk o]FA st FN
7] ¢E JeEs &2 Aervke dEstela Hog ge4<l ndr] ¢4
Zleg A MAAE dEssteg o] AHe AL F Ao

AbsiA 2 2L e 7 AFAAA ="M ZE&2d N

T ARERH. A, s RIS

= dEsste AAGo=A Aol
7 AES I ] A

3 AT HolErZE WA EA &

e THetet ARSEY Y AdE AT dE(F, MU B
2 gl

Y0 oF o o

AZo] A9 (Signing) HAHES AW ERH TSy Aty 94 A& dHolHER
B 53 sATFTE Fokd Al g AAEITE ol FAFFE Sl
AR Al S AEAe] AJIIE o83t YZ B (encryption) Tt o] F
A dEsts F3 s AW g, AWEde IA7IE THAA e AT
A, 28a dE HolHE 25T 3= AWE dlolE(Digitally signed
data)E A4 3t}
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LE2%2 AH bl (Digitally signed data)E SAIAERE HEtol A

(Verification)sh= & WeEtl L lon, dAH L a3 2o -4 A1

o] o] E](Digitally signed data)ZF-E A% gk, AFA 2 AR oHE &
1

2}

ot 28 HelHE 5 dE HolHERYH A e AAs, AsAE
FTFEAE T o]F AW I7NE FE3I4H o] Fo| FEH INIE
o] g3ste] AW & HI 3K (Decryption)dtil, H£353lE AW gk Y dolH

=k
of sjAl #he mlastal, 5 gho]l dAstE HFo] drdH

<38 3-6> 77| 7I& MAMB 2

Signing Verification

= h
Hash !

Data

Encrypt hash
using signer's
private key

D:gltally signed data

AN

mO A
111101101110
* Signature
-
Bk 111101101110

Decrypt

Certificate Signature | r
using signer's
public key

" @ o

Attach 2?
to data "
101100110101 — 101100110101

Hash Hash

E If the hashes are equal, the signature is valid
AN

Digitally signed data

4) P2P YES 3 Z2ES

Aol RE ANE EEAUL AU Fo] T Ioj(peer-to-peer) Ul
EYI o g F2E o]F1 Yt} Io] F JM pP2reh= g0l

A Az2AA F&oIH EF T3 AE 7HA

QI FHdst= ) =L
Qi ‘EWI LT ZA 5 °L°u4 BE L Ey} YEYI Au2E 2
= =

Adge EHEste AL gt YEY ] oY l—LE% S
de% UEAINAA A= OSEE]O% o, HllE—
A Hell= oHg Ay
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Ztol 2k FAll Anlzbe] dgS gt PP UEN I BAFoE 35 go)
AL FAakstEo] lom A AAT PP WEZ olFEX e FL& d+=
P UEYIRS wESo] BF F5AW 27 Bl ZolE £ Qi
S5l AHY oEAE ZVHTE AZHo|AW AHY ZREZL
AQ3] 55T EFEAE F EFQS Asta PP 7S /M

FRsA AEAI Al 3 R AdTAbel A Bl EEJ E(BitTorrent)
o AAlQl ¥ 2 (Napster) .

Fl

ON

obgfj o] I FEO|AE-AH Fxof U EL A} P2P HERAE Bl
Jdolth § A2HE FAE SYolE AW A2E'e R EREY, ARk
o g2e ZTYOIJE-AH AlzHlolgtal &, AREAF PColle SEFolAdETL
A Eo] 3tS At AW E ARE AHEdte A2HS dA=
A (Server)# AHI2E Al Fste HAFEolH, o] FEHOIJEE ¢8|
Astz] wol] dRbA oz wig F A deS 7HAL AYH 7HE o)
2l Az drdol=(www)E & T 3

Hide] P2 UELAE W 780 FHAde JIAEe] At dodF
(bandwidth) Aol °&ste FAEE FATES L3t PP UES A=
oty vt e, tlolE T oo HAE F2A Hdo Ffo ALEHE A
o] wj-g- Xy ot} ‘E?‘ﬂ AU AsH(VoIP) 22 AAZE HlolE] 5% P2P
Vs B AR HEE 5 3
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<13 3-7> 22L0|YUE-MH T} P2P 1o H|@

N S IRAN
- - b
/\ \ /

L ] <=

e

Server-based P2P-network
W, BEAde] PP VES A olylEHE EERA ] Y 1 o]4g o
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= Tl E5S wes Al PKI B4 52 T3 4239 eds @of £
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TEYol BT = UL FISHol AT v tF Y 28 TY
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<3¥ 4-2> 59| ©A =52 AHej S Ex

= @ service

¥

| | Crmintertes) /MDD
txl l\

| |[mmﬁ@ CEEEE (S

Fig. 2: The proposed protocol for validating transactions; each
mintette m; is an owner of address ¢. In (1), a user learns
the owners of each of the addresses in its transaction. In (2),
the user collects approval from a majority of the owners of
the input addresses. In (3), the user sends the transaction and
these approvals to the owners of the transaction identifier. In
(4), some subset of these mintettes add the transaction to their
blocks.

Z}%: RSCoin Report
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o) gt mpEn HoiA

75 og BHe uf HEFS YEYF »E
ol o] 27t FAJE & EFAQ dlo]EH o
HEFQ] AFE Gdste A=A (Miner), A& <}
2}--8 (Network Routing), HIEFR] AHE & +
o] Yl 7FA 7%l AEA =FE=A ol wep ==
7V ArEA wAE & Aok
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$4 RE wSES UEAD Yol 238 715E /T gem, o7l
BE JsEel Haldt. By J5e B RE =SS Ads 252
AZAIL ARAAN =ESS AdHT BEAY YEYIE AASE o
Te FRerh

F I (full node) IR )
FHE AL e kEE E=Ql
Ax oz AT F e e T AdE ASste AHEAEA HE

T WAZE AZ =EMinent ok A2 wEE FPEWL F= AL
Seslols AT W oF 0E0 Jehle A4S Z7] 98 Ades
vES2A AL 8 AT 59 Bo] 159 Fr)Reisl A AF w
= E pE2a 2240 A WY AEE ST e FE YA, F &

S glol AMel gzl 15T F= Yot

02 stue 2ol EFolE X (lightweight node)7} QAT ZolEHCE =
E & SVP(Simple Payment Verification) =E2ti1 % EE<=H, & =4 H
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IR0 AHE Y3kAT g2 FEE A AA gotsts AFE Il v
EFQl ZYEF ASAEL UFEE HolEHOE wEEolt. ZHolEYE
EEE EF gyl gEssta 7 59 e AUNES /AL A @
7] WiEell & =ERT °F 1,0000 71 A2 AV]E VA o, AdE
AEd e ol =ESA gEsteE TS o83t AYE A5
E =9} FolEYOE EE vudty HF A4S AWIIAH, E =&
= dd NG AAS B F deE AEESE /IR 93-S gys Abgolghd,
FOlEOE =52 A& glo] ¥ AFEANA A& EojRH o9&
gy Al dlgsitia & 4 o

Reference Client (Bitcoin Core)

Contains a Wallet, Miner, full Blockchain database, and Network routing
node on the bitcoin P2P network.

Full Block Chain Node

Contains a full Blockchain database, and Network routing node on the
bitcoin P2P network.

Solo Miner

Contains a mining function with a full copy of the blockchain and a bitcoin
P2P network routing node.

Lightweight (SPV) wallet

Contains a Wallet and a Network node on the bitcoin P2P protocol,
without a blockchain.

Pool Protocol Servers

Gateway routers connecting the bitcoin P2P network to nodes running
other protocols such as pool mining nodes or Stratum nodes.

Mining Nodes

Contain a mining function, without a blockchain, with the Stratum protocol
node (S) or other pool (P) mining protocol node.

Lightweight (SPV) Stratum wallet

Contains a Wallet and a Network node on the Stratum protocol, without a
blockchain.

7} &: Mastering Bitcoin
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