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put | storage - |- BUYER|
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put 1 storage ~ [
[ April 1, 2014 is 1396310400 in "computer time"

put ¥ storage - [+

.~ lfthe agreed amount s received on time...

when - Lo value - =~ BRI 5000 | ether -

and JIC 7 timestarp - (<~ MR Siorage -~ R L. DEADLINE

then rn‘b/ta: ... then designate the buyer as the new website admin and pay the seller
put m Sl BUYER in slot WEBSITE_ADMIN

LN ] balance — JREMEY siorage - KM SELLER
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2. BALA 7€ FHAHIA H Lo @2 v EHY 59

7t. A Y F(Capital Market) A2 v|&A7F &3
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e — " " DVP3 ||
EHIAAEH T B2 A stRes
AN g » - -
ZHAIAH o
Ngt 22l
TN ENE s =x 200 58
ZHAAL . B olg o
HelnuyE e et 22l
ZHAAEY g g
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ZtE : Goldman Sachs Global Investment Research(2016)
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GSe 75% reduction in particpant

2.0 deposits at DTC and NSCC GSe 10% ROE
\I opportunity cost
7.0 1 on particpant
6.0 - deposits at DTC
’ and NSCC
5.0 1
4.0
3.0
B B e —
2.0 . H
1 ]
1.0 17 i 0.5 H
0.0 _.{
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1
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24+ countries currently
investing in DLT

—

Research

Consortium - Venture
efforts DLT activity capital

&

2,500+ patents filed over experimentation 80% of banks predicted to

the last 3 years initiate DLT projects by 2017

Over US$ 1.4 billion in

investments over the past 3 years

90+ corporations have joined
blockchain consortia

"~ 90+ central banks engaged
in DLT discussions worldwide

At=: World Economic Forum and Deloitte, The Future of Financial Infrastructure: An
ambitious look at how blockchain can reshape financial services, Part of the Future of
Financial Services Series, 2016.8, p.14
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2 2EFEY Rl Ripple 7199 FAESTo #3 £FA4E /Mdsta
ATk AA 5 3}3H (cryptocurrency) €l XRPE AFZEEIFS THE
EFQ EFAQETG ¥ W UELAE T3 dEstaa 383, Ripple
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EEAQ] ZZAEE FYPIA=HBY o E 59 Y2 Santander= Y=
2170 =7F 2ol JIAAE 8l 6,000 LS oz N2 NFA
A oAEY Aol S HIZEsIAT E3F Ripplee AF5Z2A7|&< o] &3t
SxEH Yol F8 23 F ANZ9 Westpac> A F2A9 F4,
Commonwealth= A AL=2] A FZAE H2ESHTHH).
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Fdo Hd, &A2Fd 55 ¢ A AF 24LAE JeEs Mo R SiA
e AfAe olde EESIE V¥ g Ak dE B0l AF TP E F
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7139 A &A1 Yol o Zo = o SHT

33) https:/ /ripple.com/xrp-portal/
34) https://ripple.com/insights/seven-leading-banks-join-ripples-global-network/
35) https://cointelegraph.com/news/australias-big-four-banks-anz-westpac-test-out-ripple-payments
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Nasdaq2 E5AQ1 ~EFE Q] Chaindt FPsted EFA L 71¥gk A&
AN EFAE A5 ML=t o] &3] Nasdaq Ling 55 71499 IPO
ol FAAHNE Adsta Yot 20159 12€ol| Chain> Nasdaq Ling® F
A4S dder 7] SAAME A3z Fdson, &FdY
715& ALz AR Le¥Ee Ake A ZARAFIL FoIE
H Fde] S AASATB0. EF Nasdaqe ol =2EUYo}S] Tallinn A 2H

o
= 7
Ao T5H 7Y FFFI ESAQl Hte HAAFEE A2 E A
ST,

BOA, Citigroup, Cedit Suisse, DTCC, JP Morgan, Markit= &ZAQ1 2}
Eq<l Axoni®t Y3+ North American single-name CDS A& 97k
A F AFAHYUE AFHE FYPEAT). oA7]d= 857 A AA T)E
H gAY, FAI2"Ae] 53, A e 35 g Holy Zgio]H A

5% ooz st ok

ICAPE &7 3+ d&% 2 A=
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36) http://irnasdaq.com/releasedetail.cfm?releaseid=948326
37) http:/ /irnasdaq.com/releasedetail.cfm?releaseid=954654
38) http://www.dtcc.com/news/2016/april /07/successful-blockchain-test-completed
39) http:/ /newsroom.icap.com/icaps-post-trade-risk-and-information-division-announces-
completion-of-a-blockchain-proof-of-technology
40) https:/ /bitcoinmagazine.com/articles/ overstock-com-offer-worlds-first-cryptosecurity-
bitcoin-blockchain-1433797910
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DAZgol FEUA, FUUA, BELW, LEIA, I D AW 5L
FHE BARG A% A&ste]l ANEN BAY VAR BAT & Yok
DeZgel 72 wAE Sl 184 5%, 53 BE 59 2 A
9 A, YR D Awe] deEd BE 5

3| 7
ofe] ATAGEC] 5%, AFHo AFHOE A Fo| HYHrk

TJElm BAU e % FEIA 1 TAFEANY FRE A9
B FolzEth WA FAT AHo] B3 TAYAEo] Bye] o] 4§
o AHFE ARt FHEA Fou BHAR JEe Admygel /U
FAT AR BEe P9 FF, HSANE, I8 HolHE Hast
BAG 5 Tk oA LR AASe] 5ANIE dsts LT A7
of thsh olvl ThE 2ol FARASS HFAY & 9o} Adel AA o)
2 spefat Zlo] Jbsdtn ol FFAENA BES FAHL AmAAE
ol
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gelolE 2 MslEdold BAEH 2e ARE UALsY 5 glow, 7}
ARG AW 715 WS d 5 Ytk o8 B3 Aug, TEH 27,
54 A4, AN 2, AF LFE 2D 5 de Held

41) http://grillip.com/en/business-ip/2015/12/02/ goldman-sachs-files-patent-application-for-
securities-settlement-using-cryptocurrencies/

42) http://www.coindesk.com/new-details-ubs-blockchain-experimentation/

43) https:/ / digitalasset.com/press/asx-selects-digital-asset.html
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=871 KYCS AMLS 98 249 Ade Fsok st=t o] A4

2 SA A B rdEe] Mdsteior st FF T tial g

7188 & FAY B g871#EC] T5

L FFFQ KYC® AML Hl°olH =1

o & FAY B S8V nAe AR HRE FHE F
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20, 2 pA0] Badg YEYIH it § 2RO RE Ao 4

44) https:/ /www.cryptocoinsnews.com/ standard-chartered-dbs-work-on-blockchain-tech-for-
trade-finance/

45) https://www.sc.com/en/news-and-media/news/asia/2015-12-17-worlds-1st-distributed-
ledger-technology.html

46) http://www-03.ibm.com/ press/us/en/pressrelease/50163.wss

47) http:/ /www.coindesk.com/wave-blockchain-trade-finance-barclays/
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50) Euroclear and Oliver Wyman, Blockchain in Capital Markets: The Prize and the Journey, 2016.2, p.14
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<12 3-48> ADIEA QO] 1=

—
o_@ O I ©On-chain assets
1 2 3 4 (Digital)
Pre—defined | | — [ Execute & | sEHETERE
contract Value transfer
Off-chain assets
= Terms are established = Event triggers = Terms of contract a. For digital assets on (Physical)
by all counterparties, contract execution dictate movement the chain, such as a
such as: = Event can refer to: of value based on cryptocurrency,
© Wariable interest Q Transaction conditions met accounts are
rate (e.g LIBOR) initiated atomically settled
o Currency of < Information
payments received b. For assets represented
o Currency rate off the chain, such as
= Conditions for stocks and fiat.
execution (e.g time changes to accounts
and date, LIBOR rate on the ledger will
at given value) match off-chain
settlement instructions

Aol Qlof ZmtEAIFE Wl Fa3 F&IHA
5 Ad 71EE A71AA R Ado(self-enforcing language) ] 22 A|32
Aol MYPstA fot= HFE7F Ats AAZ AP F o] Fx3
7h & Hof dnw o] Ayt Aste= 2o 7hssith 7‘]EH%W‘%}°]
U A3AE AlEshs o] oidet AFHAPE S 2] Wi FAFANE
7hestAl sk, AMEARAE Eed o FE3 e 29 d g Ao, 1
gy Ao R FEEoFNA ZutEA ] FHol JAAHZZMA= Ak
theret ook ARzl Uk A= e =27t Addsojor & davt 3l

dE BAUR A& ddE Aol glof AR dBe u F
KA FAVNY 222 T BBl H&se] AdE Aty AA
oz AgFolE EMsE 5 WS olFY WoaEmn A HAE MM
g T AT S FATIHe] BALR TIes d5FoE F8FoEN B4k
A 7€ 83 ALIbsdel B AL fFEory AT AW
271 52 71 o ol s AV 24 s #EE o)
HERE ol 2BEY A FHS Fa 7€ oldlE FHAIIAL Al
FAAS AANZ F Atk GSo] dF FAVIHo] ‘HAE MTHr~
(regulatory sandbox)’53)E AA3ste] A A LAS AHdstA e HH ol

52) W3, 58, oS, 1YW, Chris Hong, "EE2A171&9 T34z ole), , ydgr1A 14,
2016.8, p.38 =
53) B5H g oA Z2afs FHAYE Aor oF ald o) gFe] HAE AL WAGE
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AAA k= 22l A 49 AZH
Zloltt. 2ntEA ko] &gof uel 72|
LastgomA Alde] 223 J5T
ZaAdol g = Atk Alsel A
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AL F Atk dF o AF2 555 <l 73
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Heb mdz2 e g8 Fdojy ZEAZZREE AeHo] i e =& AL A4H

2 A
54) G, A7MEE, Q2Ef Yoty FAZIRE EEAU i =9E A=t Gt AHATY
o NRREE AP o2 FdE A FHE AT HRE FUsa Yok =3 F53 AUtEEE

27} 748 MErtae] $8¢ WESIAT
Moody’s Investor Service, Credit Strategy-Blockchain Technology: Robust, Cost-effective Applications
Key to Unlocking Blockchain’s Potential Credit Benefits, 2016.7, p.10 3=
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55) Nomura Research Institute, Survey on Blockchain Technologies and Related Services, FY2015 Report,
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B 7% okd WA 2rWAlelAT AEsE FEAmes F§
Mzuze] AT Hag bAE £ 7] MEe F871%, FA/®, 28
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7v Fa=e AL EE wAER

el A=e] F8FTH FATEVITES HARSE S F5
& WIS 2T Zolzke dHoll FEsa v AL Fse 48T A%
HFAEE Zta oy o Fests Aol Mz AEed  Ane A
M gxo2ME & Edon A7t HER]] 5o fAEFEs 3
o7 g2 Al Ho e s, WE AYAL T FHol F4E o
SHAIYE S8 FTeAE S8 Aret ZeolHAIE HUd EASts §A

o]
of A=A EA(AML; Anti-money Laundering)t El & A= 74 WA (CFT;
Counter Financial Terrorism)E A 33t w824 (Financial Integrity)
A LaRA BT, A 5o Vee AdE FRY F A=AV T

=3 HAETEe] Al OHUALEES} AL, @ AGAHIE AlE A
2k, @ ARgAl tigk AR Uro] A 5 = ARS A tiE A

© dd4d + gleuz Addn. gAE s AE =S e vs
o A= F=2 Adid HFTHA Ak WA FYHS Ao AZFAMR=
AE AAA FAFNA EAFE o] A
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s

Tol A= A FAd A< A (FinCEN; Financial Crimes Enforcement Network)
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TRl 234 247) WHAE YESAY AESE ot
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(Suspicious Activity Report)E L3} T

b P Y BEs
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oA a7t otk wWeA AT ol W AMEZe TAH
A%< v

56) FINCEN. Application of FinCEN’s Regulations to Persons Administering, Exchanging, or Using
Virtual Currencies. Aug. 2015.

57) Buterin, Vitalik. FINCEN: Bitcoin Users Not Regulated, Exchanges Are. Bitcoin Magazine.
http:/ /bitly/2dxxLIM. 2016.10.17. 7 <.

- 105 -



EhH "= AEAHNALS

201510 w= AEA 9 U3 (Commodity Futures Trade Commission)&=
FJAZHolgte 2EERC] ATty AlZE HEIIAE F4 AF o
a 54 2AE WHH 1 olfr= HIEIRIC] FH7F ol g
243 (Commodity) 1 Hl, R871x7F Qe FEFLZA HEFS g
gokthe Zolnt. ol m= AR F=e] yAEstd o thet
| = AR oF AVIE d=Aedsls vER
AdEl A =S Askstr] Az

rO
rJ
i
o
uy

<l

(Th "= SEAWAN L3

20150l FAANAA7L DALES A2 B Y= EX ASHL
FAANY Wrow Aashs Aol Ytk 1 e

rlo
v
dlo
:\_1‘
i)
ul

HIExIRle] 7HAo] Asdol wet olE A=stde AACl HAH AdsA
A ZE3 AFE d7F fled Aol AEste A2 vWg oHA AEA
A A=A 5 AAL ASIC He AR HFEVE o9 divl 92"
A= (ClE FFolHL FEW) S F2AT. o8 x A=l o8¢y Arls
o] &< e TR AEe 2 HY AR s+ ¥ (Hashlety & T3}
d Aed ZAde AR wEt BdsiAvs AlEEe] AART. olgd
Sl S 2R 28 oA E TR AT AE A 22 A2 A
A s ol s ml= SAANALIE vIERR] A2 I AAH
Z2ekal EAA] FEHE Ak A Sakel O s SdW 9N
o=z ZladY. SdAANALI = € A= Aokl SdaRe S oty A
W 5488 siAgre Sage Agge] dna i wes SdA

& ¢
e
o
o
IS
4
N
3
N
m
t
rr
>
N
O:O|L_',
o
©
El

R QFT} 58)59)

HIESS 5 HAEEset ddd HHvF ibEEEA 20159 75 F= H

58) BBC. Bitcoin scam charges made against companies in US. http://bbc.in/1YJeT7p. 2016.10.17. 7 <.
59) UNITED STATES DISTRICT COURT DISTRICT OF CONNECTICUT. SECURITIES AND EXCHANGE
COMMISSION vs. HOMERO JOSHUA GARZA. http://bitly/2epGVTq. 2016.10.17. % <.
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60) Parker, Luke. Mass Exodus of Bitcoin Exchanges from New York State Triggered by BitLicense
Deadline. http://bitly/1THE4PG. 2016.10.17. 4.

61) Higgins, Stan. ItBit Nets $25 Million, Launches NYDFS-Approved Bitcoin Exchange. CoinDesk.
http:/ /bitly/1PsclE0. 2016.10.17. 7<%

62) Metz, Cade. NY Backs Bitcoin Exchange. But It May Not Fly in California. Wired.
http:/ /bitly/2dplg3m. 2016.10.17. <.
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63) Eurosystem. VIRTUAL CURRENCY SCHEMES. European Central Bank. ISBN: 978-92-899-0862-7.
2012.10.

64) EBA. EBA warns consumers on virtual currencies. http://bitly/2evnsV. 2016.10.17. 5 <.

65) Court of Justice of the European Union. Judgment in Case C-264/14. PRESS RELEASE No 128/15.
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<13 4-1> Digital CurrenciesO| CH$t 1 H 25

Broad classification of the main types of regulatory action Table 1
Main options Type of actions / Country examples
»  Public warnings
Information/moral » Investor/buyer information
suasion »  Research papers

Most countries have issued these types of warnings, research or information notes.

* Regulation of digital currency administrators (record-keeping, reporting,
z AML/TF). Example: United States.

Specific z E: ; 2

<takehold + Regulation of digital currency exchangers (record-keeping reporting,

sl prudential measures, AML/TF). Examples: United States, France, Canada,

lati :
reguiation Singapore, Sweden.
» Consumer protection measures (payment guarantee, redeemability etc).
Interpretation of »  Application of regulation based on “interpretation” of how existing framework
existing (eg tax law treatment) may be applied to digital currencies or digital currency
regulations intermediaries. Example: United States.
# Dedicated regulation, covering all three aspects (consumer protection,
Overall regulation prudential/organisational rules for stakeholders, and specific operating rules as
payment systems).
Ban (or amount cap) on retail Bitcoin transactions.
Ban on digital currency acceptance by retailers.
Prohibition

Ban on digital currency-based financial instruments. Examples: Chinag, Belgium.
Ban on digital currency exchangers.
Ban on Bitcoin transactions between banks. Examples: China, Mexico. !

2= BIS HIalA

2. AR J1e Al e Ads) wek

- 122 -



3ni
ot

Qe FRE AU 74 2niE AL T
: CREE R XD
it olml AAG 2 ol A%

)

o] 5@ wE Aol Atk 1 3
el gt AEF Zeadd dolE AANTE o] YuHow
o] 9 A oluth o mE PrAE P FAhEh ol el

2 o dn fm ok
2 o o

A
ol
o —
&)
ox
9
b
e
)
e
>
o
o
N
ity
o
AL
[
H
2
)
:oé
>
k=)
ut
rfr
o
e
kv

BAEE ee 84Nz AEE u EAD F Sl Hd2ade AFTH
A FEHA ="l A6t 239y F43] 2. 4R 7lES AHS

= AAEAAL oFF
=

4 T w29 o] gle dWF TEE AT Ak 1
Hols B7en Badawd Azl 49lo] A4S degte H
& 32 walth AD7A A48 AL BAUF 71 AA7) A4
@ Ae oz Fe Fasy

WU E = H BuAoA 24 3 Auamt A S A A
87e] PCE A Aol oty
3 o2t A7} A8l AZA b, FEAE 77 A A
sk 2 obyth JHR1S] AZte] HeEle AL duFer A2 Aol
7] W&l w2aAT} ShEe AY B ARl AT ATt A S
A= Folrkse) o9} FHdte FBIE TSy & AHAS By

P
b

2011d 6¥ HAESY FHIFHY vHEIJ LIS He
“Infostealer.Coinbit” 2}i= ©] &2 WA E THAFL. o] BYoj=
FA AFHE ZEAT H FA49 HEZIZ] A4 &=

85) FHE. “EEA 7&o] LA ofs),” IE KA. 2016.8. 43%.

86) Thomas Fox-Bewster, “How Hackers Abused Tor To Rob Blockchain, Steal Bitcoin, Target Private
Email And Get Away With It” ZH 2 33, 2015/2/24. (2016/9/17¢ A )

87) AAA 14.

- 123 -



of A= AHE AFE 4 AAJTH
2011 6Y 3k H|EFQ AL8AE=
53709 Zelo] EHARGTHE FE&
geof st Yot

FastE A g2 dylolA 2%
AANHT. FA 7H4 o= 50%t

o] 2Jol= FBI RIAE ZeuS W E o] &3] HAFEHE HE

&)

A4 oke) oA

2 ABFES FOEA H= 5

o] AElE el Aska Yk,

= 3
aol e Yol AL FYL 1 Fof we TS ugth o B
e o Adart Be 22 AR o] 4BAte T WHOR
MRS BAE op]@ & Utk MERC] Be FrbelA HAEs e
ANE AAA @3 WASE X YE AR FFHT Y BAL
A W WA AgelA AdHE e fol wMEZ] 32U %
ol ke Zlolth

AeEe Aal Z o QiR FUtlAE
quod non habet)s8) =] we} &9
dS dAsA & e He F53
FQlo] A EAeHA F= T

T Zolths)

N
i
J

[¢]

ot
b

o
=

g

88) 7t A % AL o} FoAE
HujAZEE BEAS
HE mey A5S 72osigt

89) o5, “A2 WEDS FHe|

Cpe

=
=

AN

-

- 124 -

o]

-

3

el

Yl 2 (Nemo dat; Nemo dat
H 2 o]

.

Ase Byolx
sk Al A T

AAY 235 gl

a —

:
e

A AL AL AUA e
ME 95 gach dele] TujAz}

Aol Al A&

A7, 2015/2/9, S8 FE&AA T



<E 4-1> HEZQl 23 sfZ T Aty

A7 A H 21 Mul 2 7 &=
2011. 6 Mt.Gox A& 8757+
2011. 8¢ MyBitcoin A& A=
2012. 9 Bitfloor e 257k
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2013.10¢ Global Bond Limited A& 5007+
2014. 2€ Mt.Gox Rk ES 495472
2014. 3¢ Flexcoin SYPMER] B 655
2014. 3¢ Polenix e =
2014. 8¢ BTER B 1655+
2015104 Blockchain.info/ 7Hel 25EHE ()
2015.11¥ LocalBitcoinsAF-&-#F 7Nl
2015. 1€ Bitstamp REES 50092
2015. 2¢ BTER A& 1757H#
2015. 2¢¥ Cavirtex A A 0&], A A4
2015. 3¢ Coinapult A& 49137 e
2015. 5¢ Bitfinex A& 439+
2015. 62 Scypt.CC 5= nloly Blies
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O Z®Zo= nEsof & A W3 Z=a - FAEA: M ZEF
o=

AMEZE o]29 A A% “AH A Z A (Halting problem)
of gtgmelA "t oj| ZEIfo] FAITA F& AHASHA FEA
(F, @7 W&o mAx]) AHG & e IRk dagEs Fe £
At 19363 FE2 o FAl tia daglEe fivkes As FH e
2 S8 v Ao 2R RIS S et AL BAEA
of thak sigel dojok k= ot olH Y w< YARIR vy 7
e ofo] thaf AASt UAAD ZAew HRITN) o g2 °oE

lﬂl
}.L

| ekl A A7 A

=
e wAgoss HAstns Aok 20t
=

Aokl E FTole FABh Y ol FARA hE FEAH
sage] ohde ARHLCARE S ANE B Ago] AL A
S Gl A7 ahE o8 WolEUA AaAl Holddh = A
ol AAsE Holth)

O ZEAOE yysfior & FA N 222 - HAAHEA: HEAAZ
Al (Undecidability problem)= ¥ Z2 IS B3 T IR0 of
d de ste A & g gloe olEolt BEE HAAowrE EF AA
Az SdE aEgd “ARgrer & U e Aoer yE
T Aok I2hE JAEER] AR Fol ZFEA ] A Fo] ofyE R

HZA A7 A,

HIARZEAE 2vrtEA oFo tidsl] AZsiEm AnEA GO R /V\O%X]
ZEao] ofd ouRIA|(FL o' AFRE WeA) & 7 ok =

ntEA SR o= RIS APt yajof ¢A Hoe Tolth
At Hdeoje] AmEA S FoAAEo] AlokS ERsta 34 o T
do+ §l& Aotk 28y =50] HERsta FAstr] {8l v 2wt
EA k] thaiA= 1 oo E vE eiAY 2HT & gtk IEA o
@ AJ2=¥l(Ethereum Virtual Machine)oll ¢|ajA Aso 2 Y=
AR Dy AR Y E A Sollof AAE & F Ae Aol

= T AT

90) Ethereum Community. White Paper. http://bit.ly/1dUsoip. 2016.10.17. <.
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O PEA Yo Zzady oFE AW dxiz FAAT ot
Suets AntEAt Z2ad do oF SR
A AE AGE obFY & A4 Frhn s mAYH ol
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B2 vl AAE ASFE AL WASHT, e SoEAct 2
F7h okd g WEEI} olgHoRE Brbssin AAHoRE
w9 ofdth AnbEAE g ZRIYY LFE S APHL €
Edte Bolghs 2 wEH ot ofu Ax U & U F Aok
2 oldHE oS AE e TR dojeA A% =7

7Fobge & wes) 94 Wk

O DoS &4 o3 ~ntEASF Fa3; A% olffgs-& 20161

Y o]F A9l g Xt Dos(Denial of Service) &< Wi Fo|thI)
1 ol dAEFe] WA AAHE AE oA ol F o] 8Bt AR
AHNE FAANAA A olrels A"l WA F4shE Folth
olfg FAL dsHA AEFES SHA AAY = Ao TH A
S7HA G AAE Fa 7] o HARE qhel] S AE AntE
Ackell el FAsk= 7IWol Y2um™ AutEA I AAE FHI
e A% 7ted & Aok

FgAzHe BAge EQaTE AL RHow 2gAsdd A
39 Paae Fudon 22U 4 U3 Ao wxdl we AW At
AL o Fzale] 4uF W oAtk 19 B Bade TRl o
Ha A2e £R9 G2ar) 245EE 24 FIERW EaAAG F
s BRI oheks v

FYSAYS A BAURe age] AT F F7H4 ool HAE %
A 2AT AP AX F3 o)B =Y 9T WMol oY A7)
e Atk mebd BaUg Jee FeAadd AFtL =HAH
UpE ZEPL AT SYsok Bk TG a9 BA T o]

91) Wilke, Jeffrey. “The Ethereum network is currently undergoing a DoS attack.” Ethereum Blog.
http:/ /bitly/2etSEHm. 2016.10.17. 5 <.
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TS EYstHA B A Vlee oA =AU e AL 5§
kol FAZRE] H8E 4 dE &9 RegTechdtil F2& 1A 7]&o0
o} B Fo A 2o #& ESIT)

(1) TAI71<€(Regulation Technology)®] &&

=827 FAS AFst MAskeE B¢ AHEE 7Isol o AL
ABE A e Folnt FhE HFE, ESAQ, d3AT 59 7Ied] A
3 3 Herles Akt A S Aled Mulzg JbesAl dhe
Mz WA71gol £&5 Este Folnt ol shFo dAH =9 yAE
T3 THLE ASAE/HHASTML/TE) T2 WER =20l o3 98
© Zo] A we} JAA FFd Ed 877 953 Ikt e
Folth olo we} FEAHlE AGAES A oFE HES APsta w
EA BE=A7= Aol A7 Ha dn. =23 58 A R s 3
AA S5l B3 AV A ddde A AlE Eedor =S
© B¢e e Folvh old AFY 87E WSAZ|ALA AzkE 4ol

RegTech(Regulation Technology)©] .
Oh 28718 FA 25 AFH

EE 587182 g AE Esta 20 gte 2 7ARE 2Rad 9
F7F ek old #Ee i FAY 9)F 7o) Ad¥siAl "dh ol= AL
Me B, TF A2 24 HE(CCAR; Comprehensive Capital Analysis
and Reviews), SHA AL B F& F87%e AF o4t nHl&o=
F7HE = A Edd £2an8e H UHA dd #oln

-

- Pl UE 287IREE oF 409 S AETEE MR AE
skl ATEs)

9) o] BEE WUE RIAQIED 99E)E F2ASS AT
93) Financial Times. “Banks face pushback over surging compliance and regulatory costs, 2015. (WEF.
The Future of Financial Infrastructurecl Al A <1-&)
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g Aol AL FA/NVEANA FBE AA FEe ATE F Aok ¥
ARG o8 W ARAT B4 TEAZ FA EF ETHE gl
AHY F 9

(h) A 71%(Regulation Technology; RegTech)< ©]-&3% AML/TF

RegTech2 34| (Regulation)®} 7]< (Technology)«] T’\}"*Oii 714 Sl A
HFA F549 BoAES a3Fol1 F8F0E AFIEE AF /Es
= 91 Zleoltt. H HolEdl g T3 I o= 01%5} A
3t oA HaAbge] F7kekel whel ofdll ek #AE EobA]

Cadle] $490E AZSE Ao BesHT AN b Aol

= ook 2
Blue: virtual currency exchanges
Red: darknet markets
Pink: coin mixers
Green: mining pools

Yellow: payment processors

94) Financial Executives Research Foundation. Annual Audit Fee Report. 2015.
95) ofnumbers.com. http://bitly/IncsHty. 2019/6/9 E-A}.
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Zolt}. ISITC(International Securities Association for Institutional Trade
Communications; 7]1#59 $4 ZAFAFI) e 4L 7€ &&&
Y3 =AHVexFs AR5ty By ey e 107) EoF =AHU|E

2 =% e FASHA

“ 54 (Resilience), &4 (Scalability),  HQHd(Security  [including:  Trust,
Identification, ~ Authentication]), = tH7]*|ZF(Latency), FEl°|E(Data [including:
Structure, Audit, Privacy, GDPR]), 71¥d 2> (Governance), " #l(Legal [including:
Jurisdiction,  Dispute  Resolution]),  7F#l(Regulatory),  4ZE ]} (Software
[including: Version Control, Code, External interfaces, Development & Bug
Fixes]), Ul E<% = (Network)”

() #4LF 7€ 435 94 2FF

B4 71ee] FAYL ob g ZxREHAE AUXA &ty I-d A
ALl 4ol of| WAoo RE AR AdA4E  Jdud AN E A%
7188 & & Ut olE fal BAMEA IHe FsdAs 9% xF:3Ut
Fasith. & HEZQ, gEFFL, oltgs T 7IEY E4dA 1o 94
EES FF Fod BEAL 0@ 43 dANS AT Aol Fas
o =3 B4R g Y Ad®¥to] ofygt SWIFT9 1SO, FIDO 59 =&
#AE FAEE, AFEA, vlolelF 5 7EY ZFE ZZEFHO| vy
= AAE T HE AP 43 FEE A% 942 xF53e 45 1
Hojok & Aot}

AR F1ee “antE F1% AAHE Zlo] Wasith 53 AviE 7]
% % 2niE 9 7% A4S FAsE o] Wastt @ Aol 1 F
QA BAA, A58, YhSelAld nek, wte] S W BAU,
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A= E(AML)Z H AT & o] &A 20143 7]
= 1004 €7t E°7ta Aok E=I 1 | == AdAAH
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3 = Zo=E v|ggn. st OF4)E 24 D2 Aggd
KYCAHS 44 =58 & J& ¥ olYgt AML/CFTE 718202 =Y
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o, dA =9=ZEZF #dst= AAA 70009 A oz AAH
dol e 23] AARte = Eﬂﬁ}ﬁu}ﬂﬂ FEH KYC® 27E T4

o=
2 g At ol Al A JEee on JusH AT TR HF
HAo} Fgg ARlAEes A &4 70”'%‘5} Zl€ol LFAAUY &
S)ETh ol¥ % ZFEFHE KYC 71&S F435He 230 B Faf A
7= Ao2% AML/CFTE d& ©] we nHjgoz o] ag3oz 49T
T IEF Tt wEtA FAAS L AEHH 0w FEIHEA AL
A= Weko] Fasitt & Aotk
(@) AAAFEHEY RS

dubqor E4kd 7lEo] bdsittaE SHAYE BARAE #YV]E0]
Folol A D3 Stk AMEE WA geth AAY 87l BALA
o2 dAZ"EYgH o e AMAEL FHIG FES Folgyy AT
Zolth Ol%i—‘:’rﬁ HESIE H ’5‘}?‘;/\1 A& o7 YEY I ¢HS

4. 243

v]=o] FBI= 2012 4¢ HIEFR 5 YyAEFTS/F EWHAA P95 U=
HAYo| FHo] =AML Jues RIAE LRHSHEA o5 FAAHQ 217
%ol B Qo o]lgHE AL AAZ v Ytr}h E3 o] HiAE T

0
g Estes T2, &5, E27tA9 HA o] eof(Malware)tt Ul (Botnet)
o AHEE B A=Al S0l 2ol Jheste] =W
of 53 Hofstrh= A= AHskth. mebM BIESR] Fo uAEEsr}
ol fltta st et= Hléifﬂ—% HFske Avlx 7de 245
A AT &3 HEE AASES sto] A4S st=xs AT
Atk = FFAH 2 7IYEL FinCENel| 55353 AgAgg=] Z2 73
o

JFHoE HASES Austn vk

ofy
o2
N
e

HAES3= MAAS 7 5 B2 WHAAE ASZR] s4Ude] H
ol k3 FAAES s sk whebA B‘%Zﬂe Sl A WA LHAE
HHZRE BEsta, T WA vEIQ § tUAEESI HFd otgEHe
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d535ke] Aol sAlTxrt T 2% A =T gzt o kst

W oOAREssl e due e Aol ot S F§ $AA,
AU BE B BAE T £ AT BA BHY AAT BY £ 9
o

a9 = HgAEEstet B Ved A= S AHEE Aoln
Ao &£xo grEo] AR A4l FAT tgo] BesH IAV|TE
S FAA AFUE gY= FeEofoF st Zr)A BHAM =A 2
gogtAlel 7Hd AAR AFES Agsts ZHEAEE JNEstal e Eolol
= AE&A7I= Aol dastt A4 7 Ta3 AL ASAA RYEIY R
A4S Sl 7le Ald wE A3de AFHoR EMstdA Fxde @
AAY JAEE AsfstAl d= HH WHelM A-EI? A= SHsk= Aol
o 53] @ s67180] obd &aqtre] Arle FdAEl A HelAM A
FrEdAl ZhstaA FAE & =52 7 AEF 1A 71E(RegTech) o] A=
Al =9de S8l Al Hast A E AssE AR djoF & Aotk

- FAE HAe S$HA e FA6 o] HAs) tHs ok s

- FAlE OAYEse] W S ASslok Bt

- FAE OAEEe] HzUs mde WAT & b AdTEe )z
slot ot

- AT AgAAel m ASAML/CFT, A7l 5)E AAT 2 ofy)
% UAEEs} Ads 5 FAYY AAAAAE FEsof Ak
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T o] P st= AL F3h= HA S (Fiat money) 24 A &35 ¢}
g2d AAA ez AZEHL, dEsdy AgEvisd 3 2dEE
(Monetary base)& T/43%th 18y Td2F o AFohe Mol dd=
oy} 71E2] MAstH e} FEAT.
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AL &: Chain.com

@ HSBC 2016\ d 0] E3te FHuA oA A3 2FAAE T3l &=
e B2AE WH-F3k(inside money) W2lolgt dtar, o] WAl 230 A9
of oa A= wEol A&s] AEAA o= A= A FFEA
& F gle A AT s Yok 53 nA4kE AS fla) 239
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ok Wb EARAE Vsl 7Rk st o] AF 3584 (outside money)
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<13 5-3> Y 28 AAY
Gavernment Canfral Bank |consalidated balance shest)
e__,.,.--l--- Centralised Trusi
Selgniarage
+ Central hank profita
Public Money
Supply

Government Fiscal Policy

hlwpl‘hlﬂl 7: I'::.:]-:]t;aum o0
ld“"' — ’ & Lmplbon #
production

Cash leakage: -
mangy transmission
mechanism sialls
when lame amount of
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Traditional banks.
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pool supply +
Credit Intermediation Process
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Central Bank and Government
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Regulsts
Public Maney
Supply

k]

Hallcoprer money:
The majornity of the monsy
Helicopter money created goes directly inte the
public money supply and then it
is distribubed proporticnabely o
the population

Blockehain
Distributed Ledger

Excass monsy: Decantralised
Bleck N is verified by baris _

Trust
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Zt%&: Dyson and Hodgson, “Digital Cash: Why Central Banks Should Start Issuing Electronic
Money,”PositiveMoney, Jan. 2016.
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A9 FAFOLA H1PIA, BE, o4 So| glo] Bt AfEA ol
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delgo WE el olt(Bthe)® HA3tn Jow FreE Fols £
£ @ 5 gld, ol0E £8% AL DAOY Felstr] Sls) Bmad ol
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EA4% E2e] 5urE EEdel FolAl 59 EF AR EI ARud
ggwsl "o FAE wag s AL ogyge] AniE A 2E

mel B2 §4 AFHE A28
A

= 2F A DAOE =TS A
gee] BEAE FASHHA A

2
kU
[
-y
=
i)
L
19
o
N
offt
1
o
0_>L O‘E l-m l:“l

[e))]
AN

<1% 14> O|G2|g J|¥t AASEHLY 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) 7150l A=Hl, A= o] 228 759 HAFHS T4t 2 E
25 o8 W AESEE gozH oF 55000 EH e FHS

Atk o] AHRE dAstr] ffal olHE s AT AFUE s =08 FE £
ol DAOSH A& ot Aol dsf = th& E5A] Z2EZS s
A EZAJ 77 FAFHES sk o] Eul st= ZF(Hard Folk)E
datrlz AFIPT. st= Tacs AFHoz AdPHo AV dAs Fal
Y53 ot ZHAI7E Al HAR. shARE o]t Ao Wkl Ao A}
&4 B EAEe] V1E olHE s ZEESY JFE a

Helw Az st 232 AfFA AAE oddsd 7I1E9 oddw
ZE2EZ R e oty F 4 (Ethereum Classic) &= o] U315 o
=Astal Atk DAO siA AR o) Atdle ot dw ZHE AAlo AdEn
= °lE A &3 DAOT= ofEgAolde] WS 47 Atdlolr] wjZol

_

2 ] Tegk olE R 7]
Al S JojA oy yS 71wt H 43 A ?1(Private Ethereum)
& Mdsta ok &3 108 AA Hd 58718 F shuelA; stolH
o] 7 71391 JPEA 2 Quorumeolgh= ©] &9 olf g% 7|8k AHA ¥

AAE Mgty WE T 113)114) =T
U EE BOHE ol ws VINeE = 54

EHFES] BlockOnee 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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o1 g3 F71HE AU MASE A& I AR AA B Ad A
28 752 ARSI otk 7]E0 o dAE Tl olFARd 5HA &
shte] EPFE whEo] maa 1ad A

<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 & ujwrlc} 0.00001XRP
7F FRE AEEY. g F U EY I HAste F871Fo]l Ikl o)A

g $4e @ 9t XRPE 28T Baglol PTe) BEA AxUe B8
o] £ 2 AAE F 5 AAT, XRPE G2 BEW wAA, 7=
ZAE 5 e 79 AU $71EE 28T 5 QA "o 2w 79 9
Fol A WG RIAGAE BA £ Asge o As] BEe] 3
% BE edo] A Hopld BEAAL $F TAEOL A8 St U4
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(Santander) 23] G A {9} JHo] w=
HEO 2 &li= Payment A28l 7 AFES LxIP o
AL BN HAE Folohw WHUDY Av 7R 0EH e 2@
Aol 7149l SAP7F F 233 FAtste BERAR] Vles 83 =
20 AA AzRY NEPEE AAY AFolehu WEATHIY)

o [

Zel 9€ell= 2&F oA ) &dqe] A BAEAE Tes INte R 23
b 39 s 2 AA A2="E /L3St Global Payments Steering Group
(°13t GPSG)= A ¥t GPSGE w871#3% A4S T 7€ EHFRT
O A&eA $58 7 e 249 Ax"ES 7H£ stal o] e} F Aol EA4k
3 k. Els 1:}-"]0]'0 TS o

i) Q °]t}120) o] e]of| = g

, MIT &32] &5 dA7E k=
of AA|A 7ol

gAg oAl Ed2e PR d S41] Blythe Masters7} 2 H3 54
A 7ger ARANGS AT 2ALFS Ndsolth ARAIFAA 8T
T Ae "AE A4 2| Aoj(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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Oxg oAl Ed2e ARAL E5A4U EdF Y 5XE 499 7

AU F2 AEAR ¥4 7Y ¥ <

Agote Weks et Atk &3 3€ole vlw o g4 A Y (Depository

Trust & Clearing Corporation)? &SA<l 7|9He] Repo ZAA| ¥ H4F A2~
JNkol] dFefglom 121) &F FH AP A (Australian Stock Exchange)ll A

"E gzg oAl EQG 2o F7F BFAE e 5

ds ZREE FYo] IPFo|th

3. #871& R 7Y EFAA &8 3

8t
ook

JHelE, PE 5 ZEEZo] AN F§ AxHol MuAE BREE
shite] FAFOR BEAAL ALV, T8 5o JYEL 74 B
of WRHOE AL gt Axde] MELH QAES AAFL AZE
Aul2E A AT Azdozs BEae] A2 ok

S G G 1R A A=W WO 3o AL
FESE UAY o At Pokol Bs) AT Utk FEIIBEO 1
22909 $4Y VEDE 53 UAY 38 453 + A 99
Age] Ad Wee 47 FAsE 5 wABYS A4 Bk golsiAw
NE s BeE e AET S AL W opye, 9 AWH AE
ge gHz $dol 494 F ge AHES MHoR Asge He
o2 egsta FAAA AMAE AL 5 9l7] el oA E T
AY HHE FESHD BT 5 UAE ARG Axdo] Y97 WEe o2

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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e oge HgoR WME A $3¢ T 5 Y& UFoRA ZF FEAL
2 WAL 2T Uk oS E FEIVES AAYY A2H, 2vtE A
Nee BEE A FAE 5 AL Aot

EHQd A= & MUFGESIoth d& Al 5671335 skl vl
2HIA] UFG 58§ 1& (8t MUFG)& &3¢ 28 18ekE 83 A75<
obrlote] tiEAQ] ¥ F§71¥Se®, R3 CEVY| Fdol7|= st
, 7HEE, AAANSE 5 gdd 54

EAES A FAU olF M FEUE AT Zoprt AA =29 T ot

g .
MUFGx £5A0e &85 #AA 7133k Q] MUFG =%1e 7dsta e
o, &3 AF FAS MUFG o ® HFsle] mutd ¢ 5 T3] 23
Aul 2o ZFESHA AT S A, FF ATMS &3 MUFGE <Ist= A
35le] EF8tE MHla® FAFoIth ol& kA FA Al Hd R = A
A A FSAIRE MUFG %19 wajo] SAFHATH 2017d & EAE BRE
st AT} T3 MUFGE E5A4%0 ~EERFH] FHES T3l E5AU 7]
HE of&olg nd ZAFY VeHdST e Y Fo|thin) B = g E o
Y FE71AQ F2E F8IF BT oY ESAR] V9EHY FqEE 7
3 EEAQ &8 WS 3 vh &3] 249l ARG FEEs @
I H2E FEIF AA ESARJE 7INteZ 3 r|ESHE ALHE oA
T8 Aolgty LY, IBMY FHE T EEAA W S5 2 AA
A zdlol] tigt H2ES 8 Fo|ghal Bh3lth124)125)

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-a7cchbddba28c
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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2= = Zz0 5 O =7 =] = =
=9 g2aE 1y 7]EY A2EHH dF E2 HIysHA oo 4Y
o -
< YT Aol ¥ Th130)
<1% 1-6> JPRZQ| 04 SEHQ £ 457
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 Y g57IHEC] BS540 =S AEst A5 19
=L O i=] = S =
st 7FdHl Il E EF5A0 tig 4 =4 A=TE o] oA
A= 1= S = = O = i=] > [e)
Atk A A= A G FE IBMI A AEEY T8 3 EFARIES
S S 2= A e} = 1.9 = = I
24T+ e YAe AT Folth 7 F§/IBEE R3 CEVY FtolH
= B % o) =] o)y 10 h=ae}
A T EFSAR] AaAddd hdsta dloH, dF 8713 2HEYH
> = = A1 = H =] 2 = e
desto QF, o, AA AL TY okl EFAQ] 7R EHES H
=] - = (e} =z =]
2Edle 5 E4S Fvsta o

130) Unlocking Economic Advantage with Blockchain, JP Morgan & Oliver Wyman, 2016
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<E 1-1> I S2ENQ =Y 5T (FILICH =)
7199 2EA1Q =4 33
AR} « BM1t g4 =R &8 ot HE F 13)
A4SDS c 2R AAl BE2F0 EAF 132)
* E5AIQ HAAIY Hyperledger 794
* 2249 HAAAIY R3CEV 71
Algh-2-5Y c S=2A/Q 7|9t v Fof wEE 2 HE5A AMuA &
A]133)
2a]osy « Q12209 SEAQ HH AR AZE 139
A8 * SEA1Q 719k 7HH 2391 AujA Ji 135)
o228 * = SAI AAAIY R3CEV 7Y
StoEARY | « BEAIQ HAAIY Hyperledger 7t
SHEATFAF | ZAS et EEAIA 79 AFIFEE MOU |2 136)
BNK=& « 712219t BEAIQ 7HE Mu|a JEFEeF HA 187)
BK7|9258 | « Z¥lat SEAQ 7|8k Au]A JRFF /|72 139
KB=Rl7tE | « =218t B=AQ 7|9t 7iQ10lE AMu|A L& 139)
*EEAY 72T R3CEV /1Y
KB=L0].0.38 « 1209 BEAQ 74t sje]4F ZE Y 140
FUER . Sazeinel mEA Ay ugw Aws ZAE )
HEH41)
NH5@23] | « ESA19 dA ZYl #|§ 142)
4. AR 2 FF7|He ESAQ &8 A
EEAQJS FF EokllAE &8 7Aool =2 7lsolth Audol
A FMET AU Ge]l FHIMEEIH TR Tl old E4Y WES
A% FAEE BEAAL AF Exl 4, AES Beg 5 ARV A
stal Eujsles mE AR dﬂl 3l 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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¥ @232 University College London® w7213 374 23 o A
dgsts gAY 3Hl RSCoing RIAME Fad LuFHI, oF 7dde

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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7}. IBM

IBM2 2522 A& (Linux Foundation)?] 3to]|H#H A ZZAHEE FE3t=
714 g2A ESAdS A 472 ddsta & Ag+3 719
=0 8% F dv EFAQY EFHES AZESO] AH2E AFse A
< 532 MEE FAFIT A 78 BMS =2 HAEE ZE g5
A(LinuxONE)= 7|¥to 2 u 50| AfFFA EFA0 Al2H oA Z=
IR H2ESY £98 & Jde EP45S /MEdnga dxgdo. 71E9

F dolH ool 2 odHdA

oAFE HEloH, IBM2 Huh kdstal AEAge] 2 AlEE ES5A &
AES B B 7Y Ec] 23R r &8 AL 7dstar It IBM
< HAZ T ok 59 7Y e
Aol 71dezMel AAE HEL =&

ARE fus] AT geo
BEAe BAFS LS 53 G2 /YSIH AAE Fsm A
gusiAte T4 AL e, A AAe ARz AIHow
IBMS| ololtjo] & BE3E 5 U HOoRE BEA BEAUA T 2

ge FHs o

U o2 4AZE

d=°l S F 3 = I e g2 EEAQ JdEH
o FAE T EEAJCE $8Y F Ae AY FHAEFES T E H
F3ka Aot

T ESAR] 2HEHQY Y-S 3 ESAR 7)HE 8IS A="E
Tt W3t UN2 2030d7HA AlA BE AFEEC] HE AE&ES 7}
A AL FRE2 4ty ¥y, o322 AT EE HzIF 273t U

== F,l

det o
off
-
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Ho] o TNEY =& FAHS 7R EEAQJ] HEHIE S )
l AEF FHES 75T Ageldta HgRo1

=3 o] A2 AZEE olfEg BE2A WA 7Y Consensyset 37 5
A S E AHl2 FEUER] fAH(Azure) ol olHEFES T|Hte® %

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-5HTH1%) mlo|A2AZEE o2l 7]
W Au2E AFFoezA ESAQlS 8t AJAAT HTAdo]l oA
Zgo] oHAd AASANA EFAL 7N o=

2E @ F e 2YEFEs AT ol T8 1S FEAH

3=1

<d¥ 1-7> O0|3ARAZEQ| EEXN|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. 718t ESAQ &8 IR

AT 719 B AdAAE BAbstE VESAE F A¥MxErE 275
1 Aol INEE FEAES 7 ESEAR] 7ES 283t A
AEAS Anlzst dFe &fd ol Az’S =gt s H 84
< Hola vk 53] mxF Jf A AtEvE g &AvAEe] old &
A AZEAE, Ak & @71 bkeke avbe] AFTelA ESA A8
Hehe AsHor mAsa it

G 71 EF5AJ] ZEFEAR] oW HlA (Everledger)= ThololZ o] FH
E 5% &fd e Fdsts ARlzE AlFsta Ao CdHElAE
oF 98%7) o] tojotE= HHE EFARlC SHsta HoAIZEE dH

155) https://azure.microsoft.com/en-us/blog/ethereum-blockchain-as-a-service-now-on-azure/
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A Sde ANE F e FRAFORAM FEEI Jlon, 53] ARARG
A FTAE AT F e FRFLE MEHT Yok S BEEALE T
g3to] A9 F2 AYgs ELFoE ALY F Ye Az2HL Ass
B2 ol HTHAL Aok A9 F4 Ade diF R AYE E9et=
A 5o SHE AXNA &AL JHY 7] FeE o] FojA & HIAGRF
of ANE ofmztt. Akl F4 Aets 2 FA4HQA FUWF] gl
sdFel ddEE A ANE FAIEGE A ARE ANE = 3
= AR AE FFoly] Wi, A Wde A olE HAANTNIIAHA
of Aol wi¢ E3Fsitt. R T4 FHFo] EASA 7] el o
a8 A3}, olvld T2 A FE H #e] o]FoA= 5 HEAo] B
oAAaL AMAY A= 2 L85HW AAAAA A A= FF
=EHE A% At Fleles d=E8FAEE N ML K-OTCeh=
oA AN Aol AAT, BAAEIA T FAIAT T5o] Thss o
=

AEL AR A T Ak WAL AUYA Edtn 9
Agolth. ol o] A9lF4 Ad BYF TAh Bxd AR e

B AR ARLEC] dojues & U0l ASHI 9l A9 F4 A
G stel] Z olE&ol o

A% A2 #E EE2 vEAdstE Fe F4 el 549 Tle
o tigkol & Aozt dAdksta &FAR 7IRE Zo] F FUEe A

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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NASDAQ- lingoll &% & S HIRO R o 2Eyol AA A
2o TEH FFES HH2E E5AA 7 AAFERE A2EE J)Esh]

$85 80| th1)

A A GA Overstocks EFAIQ1 7|8 F24] 9 254 Az
t0E NIk A71A 0= 71ES A g 5
T+3¥o] ARY A 2] A FA ZAHA ZAA7E o] FoAthE AS
gt & 0FAFANAE FFE AFF AEsHA F4 AdE &

Ao ol Overstock?] F40] FF=AThal T} T}.160)
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<13 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-overstodk-canmrsHiling-to-issue-shares-using-hitaoin-Hockdnain-144963658
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ol FHsA s/NEM SA A7t Jhestte ARde 7HAa 9o
ol AA Fx FRFOE &3] AT A= A A7EH Ao
=8 84 T AAZAEZHS] EFAQ] HuMolies durAl Fxe
TTE3] TolA olFolAE= Y FHE(proxy voting)E EFA|] thiEH
A g FoF 7hed stuE asfdThie) 53] A Fxel A5 AR
Mol Ba Axprt B¢ FEeEE Axsta LR/7F Arle AvE B2
d, E5AQle] EAste UEIE Tl o5 F5HZ + A& Aog o4
Hoh

vUzgel Be dzEYol FAARS TWsh= Nasdag OMX Tallinn
3T

o
Stock Exchange ti’do.2 EZAQ 7Rt M2 B3R5 A+ Folzbar T3
T}162) Jgte @A o 2EUole] FF EFLo] e Ado|q oju] o2
Eyotd EFA1 79k JHJIAR FHAFo] FHH o F4 FxE =

E =94 Weje] 2 Zow Adisha ek

ZAlote] 7§ o B-ZA A Y (National Settlement Depository)oll Al & 54 <l
7 AR A T (e- proxy voting) EH &S /NIl HAE A3ty
gl omled) HAol HRE E5A VeS A A T AAAHFE =
E2I9] =98t AEAH 9] SqAE A ANIEY YA wEE F A=
R FUES ML Folgtal WATHID) AR E5A] 7N B3 EUFE
o] A5 olA7A G- A FxEAA Hag dHAgdY FAE A9
Zledo® FAY F Ue AP BHoE Folglth

g d2Ao] 7|E #E EFRE

BEAQ BE BoprA AT 2 FRS W] ARG Bobh A A
golth, Wrlo] Hopol A Aol Wastthn BHrhwE Ze B A
3% deldE 2 B9, dAlvit M2 @S vke Holth B

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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53 A9 AN2"EE BHEM EE FE V2SS 55 2 BHsplde 3
ste FAE AAE7] olfga dlolElZt bdEA BeE Zolgte BRAS
a7] o#& ZAZE AT 2=A ] A A= dHolEHZE #4ke UES A
£ Bl 55 % #EHIL AEHORE FUSEHe EEAIS &&5te A
T A ES #E @ FHIL ol oz AR WS
AN 8 7198 F JS Aoz 7gista Ak

A A 549 v BHAEAF(US Department of Health and Human
Services)t= A2Ao] HoJE Y AT &84S FTAHOE EEAUS 2A
Hopoll A &8 o A Wkl Ui =% ZAUIE HE 10 FA
3 Sl 70997) ol/del ofoly ozt AQtHAAL, o] AFAhE e AEH A
AsS HE o= StolHH Ao FUEA]] IBM, JAlFo] gl AR ~EE] ]
d2Ao] FokollA EFAAS ZE&38H7] A% WS AFste 22e e
oAA ATE AP Fo|t167)

¢

o

FAHoR BEAA AW APNE A2 SYtLA e AAE 9
o BEAAS Ao st OAY A AsRe Bi F9 dxEUcl
rel A9 BEA A s Tk ArA) AsddE £dt
s Ful Folth @A AiEUCH AARR AzHe] EgH Y AU
AB7SRE BEAAL BEH] YAQOE JUOIENA HAT F 9
om, olg B3 A% HARE Ave FAR /1% AURRE HAFA A
2 % Qg Ao susa gk

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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2 AolAde EF5AJY F 7HA 8 MR ESAJIA HAE EFA
del SAE AWsta 4 EF5Ade] 7H AR AA a8 kol
s A&t

EEAAL & Hao met AWE ESA <1 (Public Blockchain)@} | 2 3
=4 Q(Private Blockchain)2.2 Y& 4 At /MWy EZFAAFG AHI
A0S #4E W ESFE B3 ARE #dvds 7EHA AES F
sEA|NE, ol 7l AFE AR, & ARG Aol Zt=th ofde AW
3 BS540 HAHAE EFAJLY S FE & Eo|th

<E 2-1> 74, HHYY ESHA B

NE =54 HE E5A<
] Zka o} A7 AT ARG AARE
B AN 715 = The

= AT A8 WO T sarm sl Adel #od

AR 715 9

A Fo ﬂﬂl AzE A8t Aol o,
o °
Ao A=/l FTU AR E F{lsko SE 7@ FA 7] ERko]
e Aol ks | Al A%/52 43 el
. TP A NG HBg | 208 S Beg AdTAR
e + e U $A7 #o] AdE n
2k4] F9 (Proof-of-Work), BFT(Byzantine Fault
3ol =& A& S (Proof-of-Stake) Tolerance) Ald ¢ FS
T daeglFo R o == 3l @ ==
AA G5siH da AR Zag % FHesAE o
WESZ 7] (Fork) 5
AAe 9ad By gAz A e | EUASE AAN 98
sl &4
s g 3 s 2§ kol 5
28e 4 7P A A %7 e e
A HEFQL, ot g% R3 CEV, DAH, Fidoledger

A% 39
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ESAR FHAL 5 e AT VIS FHEE shue A" P
2 EAste ERFolth. 2 &HA A= HIEARIS] Azl WY &%

FAQ dAga & o Qv o] % MHE ESAJC tg W&

J){-EU J
o
filo
ol
el
(o
fu
x
i
et
&

Private Keys

Transaction:

From: Previous Block/Transaction Output
To: New Recipient Address

Signed by Key

Blockchain
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&FAMol Ug w7tA 7 AFAELS SHA-256"20 8t ¢5st dugEs
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Bitceoin Money Supply
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7 BEo oREo| o) BEo AWyl AAH Q= Fxol] wie v
2 =50 dAH e A Zoe 9rle EFARIe)E= olFel A
o olFRt TxoA HA] APE 54 E5S fWEst] A E te
ESAe] 4242 oF 10&9 AAEL 1 £5F olFd dZAH JE BE
E55 AEA A ok at7] wRoel ojd 7x% EAe] EFAUY 4
HEE MM B7bssl whEr £FAdE WZkeE HelHEa REs
aclo] At I 9= £F &t FEole AT 5 A T dolE,
5 A4 Ae BHAFE BY2RE, =2(Nonce)#hol EAHH, e 7
g el sokRelstn & ¢ Sl HE Ef FEV MG ME Ed
= 50 S°7le 782 A HelHE 8ostal A8 + UAEF =
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of shite] === FHA Al dEsEE= FAo] WiEdEY. ME Ef 3}
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we] @te wF Ef FEHI FEG. ofFE B2 4 AR Wl 2
of=of St stHEt=E WE Ef FEO A= 32u}01E§ sd3t HEF

Ee T2E SRS AdGES 2o oo nudts FHR U, &
oFe A Lﬁﬁl 2EGA 2o ol z QA6 ZAAE Rl b
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24e 45T ¢ A FEE Azl vefo] WAY A G Azt e
A sl sbssiths Aol Utk WF EFd) B FrHH WEL 3%

<17 25> 28 so FYE

Block 10 Block 11 Block 12
[ Prev_Hash ] [Timestamp] Prev_Hash ] [Tumestamp Prev_Hash ] [Timestamp]
[ Tx_Root ] [ Nonce Tx_Root ] [ Nonce [ Tx_Root ] [ Nonce ]

HashOl Hash23 ]

[ HashO ] [ Hashl ] [ Hash2 ] [ Hash3 ]

T 1 T 1
ERIERIERIES

A+ &: Matthaus Wander

MEZQ BEACE qEHE APY BEAde duHoR shtel ©
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<38 2-6> Y=z H2| X2 A2 =9 (108 7|FE)
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 Cla. ETC $107,031,359 $1.27 84,203,066 $5,405,380 -0.16% 8.17% -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% -0.57% -4.03%
18 e Counterparty XCP 514,106,966 $5.38 2,623,195 * $236,096 0.61% 8.77% 25.72%
A} coinmarketcap
MEE E5A0Y FEEE =07 AT = vE WReze e =<
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_ =L - . o
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<12 2-7> HE ;oo M

Transaction Qutput , Cwned by Richard Transaction Dutput Owned by Alice
1 Bitcoin - 0.25 Bitcoin
“ EQUALS 100 TWITTER SHARES” “EQUALS 25 TWITTER SHARES"

lransaction Output , Owned by Bob
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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SENDER RECIPIENT

RN
Send Digital Currency Receive Digital Currency
A - > BLOCKCHAIN > —

BLOCKCHAIN BLOCKCHAIN

Buy Digital Currency Sell Digital Currency
from Abra Teller to Abra Teller
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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

A} Bitfury WhitePaper 2015
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rﬂ'ﬁ“

1
)

R0

s
> 9 oy X o o r

oy mki
=
S~

b >
23

¢l

)

o
i
Ll
%
2

2
ﬂ%ﬂé‘roﬂ 3|7 L}ﬂur 0}011 %l‘ﬂ* °-]§]’7<]':L ol A=
2 sRolM= AN 79, 718, =4,

¥

ZHdF &AIZA (Delivery Versus Payment: DvP)

ZAUZ BAAA AT A%, 12 AL PG W BFe AASE
A7ek FAE S ow A7) Aelel AAY2AE FEEA] 9T Pow
BEojzl Asdlon @wed, BRASAAL, FEr1%o AAH A
el AzEolt 18 ol FAAAAN ALHD @oleAA ol
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j=2ko] Azt A wjgate] Az FAS olAstes A HaZ2A] W
95 9, FFEE TESY dmPor AFIH olF AHE AAT
wg718e] AdSEEEe Tl 7 Hge FAsta disArE 2AE A
ot AADGATARAE Tl iAo AFolA mjE=Ae] Alxz A
wae FTsts WHolt FdAUE FAAAE FIY AFAFAANE T
wol Hol, A B gAE FAAY (o] HEE Al AAEHE HHe=
T AP

NGLFEH] BHAAN DS Gl weh A SuAF

Uitk QU oA BE F871%e] AFAA
e ol FAYE Ik A
2 ousth FANFEANAAEL BFALAALTY AFF A
AAYNA ZAe] At ADHE AT !
of Feldt FgTlHe] AFL FREE A2 o

ofN
)
=
ajl
offt
>,
il
N
I

2§ A PAe ARHA AN Folsh YA

ANt BEAFANZ Ut 5 Utk ASAFANE MW e o

ol AFAN AF Jwe] Ay FEE 2WEHA FOW whE AFA
= F

£ olAT F e AFAA #FFoIH, REAFAANE didel A
A

N7 7] Bujol & Fe] gow I B A As: AL 2@
o UuAF olAS FAUE ALAFANG BEAFAA F S A
e}

sho] oY & glom FAWFFARAAE ASAFANZY AFT 5 9

M F AFAANE SEHsts A"l d7]gdoln. ASAFA A9 A

G oy AE BE T ofE AFY F fle AT EX1;174/\]«]
A5 AAAZE g de Ao AFAAUGe] fl= Aol Hrivd=
ol sstAl At F HdL ofF Fhre] AFAAC wekA A A2t =
W dRtF o2 ASAFAANIE REAFAANEG Aoz A2 s ARt
AFAA ] F&olY w4 T2 HAS Fill 4 AFANY $AAeHE =

- 226 -



grlgtde] JdeE AFAANE FA 52 Azt FAAEE T3 4"
o AT HEe WAl REAFAA Al2gHES oujstes AR Ao
o] Bujok & AFAAZ} oW I ES A AHgsks Wlelth okt
b SAAEE 30EnT A 2E F871Ee dirigde] A Y-S
BAAE A tr|atde] e AFAANE g o] Hgste Wy
25 A BEF 87139 fesds RS A% A="Helt

AEAZANE ASE FAL B G4 FAAAE B Aat b
g wek ol AR e e BEo| T U] w4 233 g W
gl g A% nE FAAAZ AgD & Yot

2. AFAAANEHANA EZAQLY &8 Fet

7h A A4 Te

EFAAA 2=Ho A Y EFAQIY] &8 Wks AHsr]ol A AFZEA
ANz"o] AEd F s EF5AA, & E£4YR 7]<(Distributed Ledger
Technology:DLT)¢] 34l 7|z that A7t Bositty Adst] F2 7]
e AR JlEd UF s slEeluA o B4R rlee B4
dolE Mol 2, 53}l sjAgs, FM7] ¢E3 71E, PP HEYD Z2E
Z, ¥ dugE 5 vee VA F2 94 s 7HAA T whEbA
BAAE 7les A8 AN2"ES A fdiAe flolA AEd 57HA
7ee AR 3SR I

(1) B2+ dolg o] 2

A EEAQY 71EA 29 E4F o] Bl | o] 2~ (distributed database) &
dg3iet. 24t dolEulol 2t UEY ZGA v A St HlolE
£ AP AAstE dolgulo]2~E owW|dt) oo nigo] He AXHL F

o
e b deolguol~ #E]  Al2El(distributed database management

system, ©]3} DDBMS)<IE], DDBMS+ AHEALE st EE Hlo|E7}F 3¢
of AddE AAYH Hd 4 A== HeolHE ALt =, DDBMS= 574
dolgfuo] oA HolE7E A4, WA, AAE W, Aso2 F2 Fr]He

2 RE Holguo]2e HolHE F7I8tste Al2dle gt
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ofgf o] Y& FEAt|olE Mol 29 o) E HoFErh EAtHo]E o] 29 &
AL oy Ao AHs}, doly &9 B #HEe AHQ3), volE AR
ste] 4 2 W¥E dolg AHE 9 HolHe rFEEe A ot &
A dlolEHo] 2 Zee HEYAY s Tl wet vlooly Ao F
2 AE-E 1l Master/Standby FElE 717t

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

nodel

e ) >
=
AT B AgolA Atets dxod AFAAAN AN AHREHE 24t
FﬂolEiﬂﬂol*L S A =F o] J—XHO}X] OLr é w2k HolEuo] 2

o= s 1_. 2‘]6—“;{] ﬁ_
Aol et t%lOlEH APHE iz BUsT ASIL Hge Faa.
TR, FAREAY] 4 tolHMolae AR JheskAT WA, AHAl7E 9
il

1202 B7}53h H] 7} A (irreversibility) & 8 S 0= 3t} ofgje] 1
P} ko] RE HlolE o] AE BT Read/WriteS A Y3ls T53 gd=z
A
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Al 3+<(cryptographic hash function)& al|Al &9 dFo=2, o
womry Ao dY #AAY #AE IV o8 4ES Tt
omztt. d=st sjAl Tt TR ok st AR v 7

+ 94 A3 (preimage resistance)°lth. 4 AL ¥l
13s Adste d8ate e 2o

a Al
o AHES B3 sAIHS AT A E 53

Aol Wb APFPEe 542 /A ek

A2997%3 A3 (second preimage resistance)©|Th. A2H % A3}
st Akl disiA, LA™ siAgE A &

= 44
e WAste Aol A EVFede ondh

& A& (collision resistance)olth. FE AT 22 A
OE F Y d=8Es 20 ANE s E gt

%
>
QL'
S
rr
4
o
2
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. AF = E(validator)= AN sfAIGF<oll o) AHE =oFgk(digest)
Hlaste] Apqlo] AAsta = HolE 9 vhE ARadl A= sl A
sHAl QABEAE WE S22 AT 5 ATk o 1" s e
2 l% Uehd Zlo= 9fele] =7 HolErt dHor AEEHA, =9
= et Al el TRl wel Fdd 2719 el yeA "o

o}
o
=
3}
5
=3

<13 3-3> A4 E3 s

I
Data of
Arbitrary
Length

F_L.

1
L.

Fixed-L: th
W c883ba0a24d01f

Abste AFAAAN =" A= A el tlolBE sty HlwskA
T HolEe FAARS wWE ARt FAE F U=E #F E(Merkle
Tree) W& ARERITE 2= teRstAl 293 HE Ege o)zl 3]1/‘]
E g (binary hash tree)2ti= 3t=dl, 727} Z dHolE 3o X4 E
X0 2 Qs AFsteE H AMREHE HlolE TxEA, 4% SAE '
1 Qe ol Edu #E Egs £5 Wl e EE AdE 2937 9
af AREHE™, A HF dA dig "gAE AES TEol, 54 7
7t &5 Wi 2dH=A RS ASse dH ¢ E82Q ZEAx
= Zﬂi’;‘?’lﬂr. FE 52 wF FE(Merkle Root)2tal F 2=
=

< W7HA == e BEFHoR dBsiA #E
i

g7} ol Fol ATk AL FAT  gor, AFAAA 2 AAH Hlol
Hel »A4e AFsed AsH
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olgfe] 1¥Le wF ETY 16719 49 ForRE wHWF =
R 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 GE B T A T FFE, AR HEIE YRIMAA &
2 ARgAFE] HHSHA A F IEF Sk ZlEolth I ¢E
ol A& &7 7](Public Key)2} HI'd7](Private Key)7} &A13tH, 37171
U & g JqAT T tiEste HETE Y 719 AfAEe] o 4 %
.37 23 AR S, Hg = BlE PINHE O W"‘Oﬂ/ﬂ Ay
Qﬂ@ﬁ%ﬁlﬂ%ﬂq.%ﬂﬂO@EJ?ﬁﬂf%lﬂ S vt st
3 BEz7% st 37 &5 7ee A F kR

= 3/M7 dEolnt. w7 dE= ]
AEATE FostE U8-S Basista d wWAIAE goAE £ S 9

iﬂﬁ&

o
o

F WAL B4 Agelth 347 Age SY dHolEst 538 masz
WEATE A AP FAMNE olgA FTU HAT & U @
o
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obef ] IHL FN7 ¢Ese HAHS HAwWdte E2lolth Hx9 dHolH
of PKIY F/M71E AE&3td ¢sSHencryption)stal o]ZA BAPH <5}
H dlo]El(scrambled or encrypted data)= 3T F7/N7|Cdl ‘&3t Q17

< o]
2 EH S 3(decryption)std i HloHE IS & JA ATk

<13 3-5> 27

7| Y=o 1Ky

Encryption Decryption

—_—
P —

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

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

A3k dido] 7] wEel, £&& 98 vies] 4z A Agdn. HAIA
£ Yoz R0l mEE ol &d dEIT vs o] RlEIE vA FA
o] FN71= dzdtete] wA A e} @Al AFsk= Aotk oF A st FN
7] ¢E JeEs &2 Aervke dEsteta Hog ge4<l Yy ¢4
Zleg A MAAE dEssteg o] AHe HY F Ao

AbstA 2 2L e 7 AFAAA ="M ZE&2d

F AT A, s RIS

= dEsste AAGo=A Aol
7 AES I 7 A

3 AT HolEZE WA EA &

e THstet AREEY Y AdE AT dE(F, NS ERo)
b gl

0 of o o

AZo] A9 (Signing) HAES AW RH TS Aty 94 A& HolHER
B 53 sjAFTE Fokd Al g AAGITE o] FAIFFE Sl
AR Al S AEAe] AJIIE o83t YZ B (encryption) Tt o] F
A dEsts T3 W= AW g, AW IATIE THAA e AT
A, 28a dE HolHE 25T x3ste AWE dlolE(Digitally signed
data)E A4 3t}
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LE2%2 AwH bl (Digitally signed data)E SAIAERE HEtol A

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

o] o] E](Digitally signed data)ZF-E AW gk, AFA 2 A2 oHE &
1

i}

gt 22 E HolHE T dE HeolHERE A gt AAdsta, ASAE=
FTFEAE T o]F AW F7E FE3IH o] Fo| FEH INIE
o] g3ste] AW & HI 3 (Decryption)dtil, E353lE AW gk Y& d ol

=k
of sjAl #he mlastal, 5 gho]l dAstd 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 T Z2ES

Aol RE ANE EE2AUL AU Fo] T 3oj(peer-to-peer) Ul
EYA o Ex] F2E o]F1 Yt} Io] F JM pP2reh= g0l

A2 AZAA F&oIH EF 53 AE 7HA

QI FHdst= ) =L
i BRI kB EAEHA °‘°f=l RE =7t YEYT HAuAE FF
= =

A4S EHEste AL it YEY L] oY ltE% S
de% UEAINA A= OSEE]O% or, HllE—
A Hell= oAHd Ay
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Ztol 2k FAll 4Bzt dgS gt PP UEY I BAFoT 3|5 go)
AL FAakstEo] o A AAT PP WEZ olFEH e FL& d+=
P UEYIFS wESo] BF F5AW 27 AEUolA ZolE & Qi
S5l AHY oEAE ZVHTE AZHo|AW AHY ZREZL
AQ3] 55T EEERAE F EFQE Asta PP 7S /M

B 9sA AEAI Al 3 R AdTAbel A} Bl EEJ E(BitTorrent)
o AAlQl ¥ 2 (Napster) .

Fl

ON

slzje] 1R FeholdE-AH Txe VES A} PP YEYIE WaH
adolth @ AsRE S48 ZeoldE AW Axdow BRE, U
Homy ZefoldE-An Azwoletn a9, AgA PColE Feho]AET}
A Eo] Hue As Aol ARE Aels AzHe ABE
MW Server) @ Al 25 A FHe AFE T, Hio] ZeholdER 6
Asr] WEe] wtdow w2 g e AL AU A o
Hel 2 dEsfol =gl www)E £ F 9

Hide] P2 UELAE W 780 Fdde JIAIEe] At dodF
(bandwidth) Aol o&ste FAEHE FADES L3 PP UESAE
oty vt e, tlolE T o HAE FA Hdo Ffo AEEHE A
o] wj-g- Xy Z ot} ‘E?‘ﬂ AU A3 (VoIP) 22 AAZE HlolE] 5% P2P
Vs B AR 1EE 5 3
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<13 3-7> 22L0|YUE-MH T} P2P 19| H|@

N S IRAN
- - b
/\ \ /

L ] <=

e

Server-based P2P-network
W, BEAde] PP HES A olylEHE EERA ] Y 1 o|4g o
ity EEAQ0 Aol F9 = EA4sE FAolH, o= F53ta &
AbstEl P2P o] UEH I AolAw Alg 2 FA=E 5 o ‘ESA QA Y
EQm'glE f0]E= PP ZEEFZS s 5o FgS Ll

B AFNA A AFGAAALDANE hrel AdgRIt EAstn
g Bste WA BEC EAUL o] BeA BES AU =
$EAGS B FBIAN G BYA BENe] PP FAS AAtE

=
|
gge Syt

F

SRR BEEDEC S
AgHolof @tk de] neET WD Alols BaAge BHol wel o
F PSS F Aok A

HE E5AQ WEZY HIA AT &
oyo Aol i Hog goly =z
I 33 gojAe] HgshH 79(?3%”3(Proof—of—Work)O]\/}
S @O dugFoE Argske ol g Aot HAE £
ol AHY A d%de 4 AT F A= AAAAT
oll, &9 HEE PBFT(Practical Byzantine Fault Tolerance)
A e duYFE ol &ste HHIA A BElse Aol Tt
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PBFTAA A&H+= ==+ a9 Al 7IAth A HAl= g so]
Ot s HEIQ EZAe A9} 2L JTde 3= ===
E2S BwEY YEYIY AdstE 75e FHIY gur=e AA

round robin®| Y contention-based ] THF3F W2]S AlgSH 4= Q)

A AAE v Seselth Bt NEd EZAA9 SPV(Simple
Payment Verification) =0l #|33tH, WA EEAAS A4t
FAT shte] AE Adsk= Zlo] JhesiH HAEEE =

2zte] AdE AFHE A= Mk

PBFT 7|WF <a2]5& of =9 2/301de] A Uds< AT
S gejel o2 Ak ole sy HAHE F4H] Fels Jhsst
st7] wimell, FA91e 2715 Fhe Aol Jhestth PBFTZIRE darg]Fol
A ASEES AR AN WYge 758k dedAHed Fdstes Ve
star gtk whel A5 7)ol §le =EE e TEs dHe dosAn
golHAols Foid AdE 7AA 2o

obgf o] 1¥e PBFTY &o#AAS deti Ao HIZEw Ao 38§
(Byzantine Fault Tolerance) + 7+ iAl(Two Generals Problem)E& 94k
stgt ZAIQl BIZEl R o Al (Byzantine Generals Problem, ©]3} BGP)Z
FE A" Fel 58 EoF A7 3 ZeEo. BGP= #H<€d AXES &
28, 27t FAT 1982 =AM As dFHT o] =&dA AAELS
Ao EAE FAsH e HIZE R A= o8 Fojrt Agdor Hol
A FelA 2 B AFASo] MES Tl wAlsHA 34 Ade F
A= e 7H8sa Ao o R

9]
90e bsAel fa, MAAE FHE A5 B2t FAW AFBVED
[13

_{
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A

Nafof st=Aol thgk EA7F BGPolth

<13 3-8> PBFT 7|4t gto| & ng|&

Validator Nodes n : total number of validator nodes

f: (n-1)/3, maximum number of validator
Leader 1 i nodes that may be faulty

(1) Generate new block and broadcast it to
other validator nodes

1 (2) Validate block and broadcast result
1 @ @ @ (confirm or not) to other validator nodes
i -f;:’_::f > =
(3) Wait for message from 2f nodes with same
3) &) 3) &) result and broadcast result to other
- - validator nodes
(4) Add block to own ledger when 2f+1 nodes
@ (@ (4) @ (possibly including its own) have received

— confirmation from 2f nodes

Z+&: JPX working paper

AFshe AFAAA LI BE F§71%e] AZwEst @ Wa
o, TIPS A3 REe %% .
Solth AFwEe] £AE Yol GLAFE AT WAA

o w ol
EfA i Fel] 9F& o ;wzi =4 F871%vo] AFnEe] A

o FusA Bo. GTAAE HEE AL AHmES} EA ook
q

o
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E2 2H/NE NH 2
199 471 20 227 0] 2

[P Blockchain

-
= ) @A 45

TEA/AEAMY CITE HE B

52 27 Bt BT oL AR
%7t Oif @¢l(Operation)s A=A|0f (2
E7H BRTOE A7 Q= FHO ONE
A g TSt Ao 28

@ e 2542 U
EY LT
leg, 0= 8ROV Q0tel £38 NIHEN, $37I2 UNE 2T EA 1Y

® 23, 48T 4iERs/

-3
Th
Hm
riu
o2
[

042, A87 HE¥E

s2ua gy

E2 /S HH 1 THE BANK OF KOREA

1) 81 M7 30] 23427 20|
ER S0 2EHYL E4EL 98 EQ w0 2= ap) 7|3

@E2 £ Hu 20

(KIZEX ZHE Access H3t 20

9 TP ERAANZEL BEAQ SPEL o] &t T A2He)
NEAQ sEEolt NEHor BEAAS W do] AFAAA 2
Wl d #59 Digital E2(0]3F E2)e wasty f53= Fg2 A4
AN ol ARG, FEA 58S Thed prh AFAA SDE Yol
A AHgEE BEe A7 e waA) AAED A4 Ade B2 35
o) AAMWE T T Aswe FARSo] B2e| AGFY Ade
Aol AANEL EHE AP B2A% A2aT A e 3T
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1) A& AA 22

>
oo
of
on
N
Ao
y

= & AAzAL g5 2ok ARNEE EZ AE
AE(FE71WE Belol A48T F/N7)(public key)E AHo] AFAA A 2
4 EEAQ] #AMEREY A EE T8r|Ho] #EAte IS
Falyol] SE5of hth o] EZ Wl 9o 2 wasH, = @
= &

Wo| Fgol Folsh F§/1UEY RE FNNE B 4L @
A SR BE AD UGS $9, B, ¥AHE 48 FI4A 2
t Ae ouldh

o] 7I¥e] Atk

Al A ZE AFEAAANEE ZUdFAA AdE= ZE Ade 73 A
'3 (Signature)& o= stupold Tt lojof k. of 2 Fofzke] FN
71225 H 7ted #e ARgstd geAw e A8 = v OF
M A2 nle] FAR7I7F 2ol Hol 31, stue] AME 7] Hdl
A A= mAl ool /A7 MBS AFdlor doe 2 EASE
Zlolth, m-of-n Al=gtis dH A Q=H], odE S 2-of3 BFAHIH
37071 3707 A A ARAR F50] Ho A fEY AME TE7] A
A= Hol= 278 JHAIE AbESfok st At AR 5 v o
AL AR SolA M o] APsirta AdE A T 7le A

& ke 2AE AHEE S e Aotk
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<J¥ 3-10> EZo| LAXtet ALEXIZIS E8MQUe FHE

22\1?3
sgttlement

/,/ ~ ~
( issuer )
e P
. ,r - -
issue
/ ent
2 B N S
userl ) user2
— % isshe —
payment pa ent
gre .
e ™,
(. user3 )

AFGAAN 2B Folats E2e| wraaie} ALgAT LA
sHA Yebd FA ot} o]l EE AA, Ad,

2= ASS = =23

T . - =

P4 5o BE HHS TFI AFAAAN 2D e 2 EHS )
A

A WAz BE Ade d3stEo] Ba4dF ZIFH o ok s, #ejAte]
<= S Aol FAZ 71AT AY Wge gloE F U=

T Az A fFd2 A EFAAAMNZEG npRA R A2 A o

BEAAR TRAG ALBAE AEATL FRY ¥ Bre BT g
e ANTOE AU, REANY AFE ABTT Aol Fugol
Ad 83 24 FE718

T
7 st g s YA dlolEHlo] 2o

o =
Aetal ZAAE7E 7Hed W 2 A Azl ARt

A WAR R AdE BeA S A4 FES AAADE I
s17] wWEel, Aol & A3e] WARTE A AET F e 2A AR
b E % 9lek

Hl RAzs ARAbe] e AAVE d5E F 4 positive ghe FAIS)H
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ofok gtk Ayt ¢EH o]FoE FaUt nfojlYrg BAE 5 glon 7
Agrel B2 FaE 4 0 oo s fAFook ot

2 =99 4

S BEA AN EFAAN 2D AR, F Fol FgIIBo] BEA
| e AFAAA LR 1§37 AL AAANZDAN 4SS W

Zo FAL AN Bk AgATL AxEe Beld, F FTLY AE
g wel FAL dXSW Bl QNG T weh AT 5 s
E2g BYPPh B2 WP 02A Azd B GFFLYuo] T
T Rlem, mEO WALE oA AN LLE e B Yem A
del 99 WA Hg dtol RAT 24T 4 o

Permitted Private Public
User Blockchain Blockchain

RE AFAAN2E FAA(@RLY Y T FEIWE BE
B AFAAA LD AGE ] A, BUS AFHT Y A
8T FANE A FEstelo} Bk AAE e 2k

28 Zofzl A(olsl User A= AHEE 37171 A9 7l
A 2ZHA ABAET

() 371 AE AFZAA ES5AQ0 #E A (el Private BCM)oAl &3
ot A FAAA 2" A= k=238 0] Private BCMS ©93H}

(th) =23 (Private BCM)2> User A7} &3ttty Ad=w Jojo] HE
(Random Number, ©]3} RN)E A/dste] User AolAl &3t} o] o,

ul
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(Zh User A= a2 99 WMIRN)E 77l AR AAABS oL
AAAES T MA719] AR AAAAE AE EFAQL A=A T
T8 ALt

("h = Aol AFHer HIA=AE
g A MM, RN, 37071 AS AFEA
AR, olF =2y T wgES AT 7 As A ID(Olo}
Txid A)E User AolAl A& 3ch

(B 91 AA7L $EHY User A AFAAA 2] AgARS] FEol
gedn,

@ E2 oy @3

<13 3-12> ES 4dll "R}

Token Private Public

Issuer Blockchain Blockchain
AHgAre] 5ol Ao duHY, Y AsAE AF B AT AL
Foted dAFE& dFetar ol st EES IadA Hoh EE9 T
v Wgride] @d9etA Hed AFgAAA "] #YA(F=SH)7 A
Aoz olg Btk $A okeje] AAE Sete o] By,

h EZ Er1#A 23 EES TYs]
(Issuance Transaction)E /st AFZAA &

.

et BEF &3y A7
AR H Aol AEe
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(W =23 Ul 249 #E|A(Private BCM)E= EZ @ajr|de] F)7)
o] g3} ‘%53743114 FraEdS AT FAANI wastd AF4
E5A HolEuo] 2o T5sta EFAU 7 IDE EE ¥
ARGAL A et of TR AN FESHA FoW(eg, AT
% 4A3l), Error messages T3 7| Hel M)

nﬁ_ﬂémlmv

(6) EE A& AR

<17 3-13> E2 A2 HA

Token Private Public
Issuer Blockchain Blockchain
Z) A} A O

Oh) $H EZ ALASE Fujd BEES A8sr] sk, AF AAE A
dstal AFAA ESA)] Bl A A

A BAAE AT Qe AEA] FAE B A

il

fFastar AFAALY F3o] ‘2l&olal EF oy =
, =ZA 2 dolgu|o] 2o AU Y-S T53a PrivixidE

Aol ol BE ARGANAl LR

rﬂﬂ“

(& AFAAZE "rjria—’ AFAA fFEol ‘BFolAY &
ol FE7t FRIA FuH i AHE By EHo o
Netting DataBase(©]3} NDB)ol| 5 &3l o] &3t A7t
< o A Ag 2 AAE A= AAVE A
=< PrivBCDBel| 5532l E5A0 A IDE
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(lower-level block)¥} #HE &5 A 9 o WS Iddstes 49 &
Al E-Z(higher-level block)2 &2 Ut of7|ox FFqgPe 7|5Hoz 4
S B BE wgel, obgl Tl B2e] A%e SYEAE RAT o)
FAskE d3S 7Y ol Ax AEA JFe HLEEE FAY A
2 AU Fx= o9 9A EF5oA 1ARer AE st EE
< XA A9 OA EFel AES st A @A EES H9ete F
F2PAA M T8 AR EE 55 JES @A, OE 9EE
< HLgetAA A 2" fFASA

A ESo dis Ho A AuEd, ste dA E52 A HYs
Z33l= Mintette’} RodA FA0] =iE=H Mintettes A WS RolA]
E5S WEE 9SS ok ARE ESAA0A Y A=A 9T FAEHH,
EE5S s Ak HESR] 59 INE ESAJAY Bzt ANE &
SR Ae] AEAS} Aol We Mintetted] 5 2 29 Fo| AF A3
< 8 25& WUExe tAl PKI B4 58 Tl SY2dY e ot £
55 A8 FdedY $US TS MintetteE2> Ao Bl E5S
st g =ESHY] FHE T 1344 55 4 I T Mintettes
TYEHo] HEY T AL Tl AHT B UF Y &8 FY
8% FA7|HEC] BT £ Ae T U HAS Add # ok

<3¥ 4-2> 59| ©A =52 A Sel B

= @ 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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Fxd F Aok A7A G ALE ESA)] T MY w2 AHEAE BAE
1 e HEZS E5ARS B uE e R = INE ES5A
A HEYARZA 74 2SS AR §5T A AAR A2 gE 4TS
7AW fFAE ¢ Aok HERR] E5AJIY =252 A7 Yl 7HA e e
7 9o o] Jes ofE9A wro] JHAL kel wEt HESR]
HES Zo| Ao Hgo] deixitt

7eHoZ B u HEZQ] UEYIY xEEL BE EEAQ HH
dolguol 27t GAYJE & EFAQ] dlo]E o] 2(full blockchain database),

HEF] AzEs F9ste A2 A (Miner), Aot
2}--8 (Network Routing), HIEFR] AHE & +
o] vl 7}A 7|%Fo] oA9A xdEHE=A g =
7V ArEA wAE & Aok

55 Adste U EYA
A+ A (wallet)o] ATt
o] o] npHAH FHoizt

$4 RE wSEe UEAD Yol 298 715E /T gen, o7l
BE 71550l Haldth By J5e B RE =SS Ads 258
AZAI ARAAN =ESS AdHT BEAY YEYIE AASE o
Te FRert

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

T WAZE AZ =EMinent Utk A2 wEE FPEZWL F= AL
seslols AT B oF R0 YJehle A4S Z7] 98 Ades
vES2A AL 9 AT 59 Bao] 159 Fr)Reisl A AF w
= E pE2a 2249 A WY AEE 57 AL FE YA, F &

S glol AMel gzl 15T F= Yo

02 stue 2ol EFolE =X (lightweight node)7} QAT ZolEHCE =
E & SVP(Simple Payment Verification) ==2t1% &2 =),
A EF5AR 7155 7HA A A= FAT =A== FolH

&3t AE ASsta RESAR] Al FAdts =E5S 9rH. HE
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IR0 AHNE Y3kAT b2 FEE A AA gotsts AR Il v
EFQl ZHYEF AESAEL UFEE HolEHOE wEEojtt. ZHoEYE
EEE EF gl gREssta 7t 59 e AUES /AL A @
7] WiEell & =ERT oF 1,0000 71 A2 AV]E VA o, AdE
AZd e ol =ESA gE&steE PHES o8&t AYE ASTH
E =9} FolEYOE EE vudty HF A4S AWIAH, F =&
= dd NG AAS B F deE AEESE /IR 3E gys Abgolghd,
FOlEOlE =852 A& glo] ¥ AFENA A& EojRH A9
U= 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} 5: Mastering Bitcoin
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