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Translated in Korean from bitcoin.org/bitcoin.pdf
by senetor88@hanmir.com

HIEZ QI P2P HAIHSAIAH
Bitcoin: A Peer-to-Peer Electronic Cash System

Satoshi Nakamoto
www.bitcoin.org

X8, @58 P2P(peer-to-peer) WA WALFHIE ACIH ¢ YAt 387|122 A
XX 43 CHE GAHKIO)Z 2otz TS WaY & QUCH B WANBR 5o 22t
o HFAAE HYY = AN 0] AR0= SEAB(double-spending)E 47| U
ofFs| dalels M3t avEce 22t AP Fatt FULS ARNC &2
ARUME PP UIEYIE UGB SIAIBE YXots 2THE HeKCL O UE

A3E HAlihash) 718 HYSA(proof-of-work) HEE2 ©E AXEl Hel(chain H
SANAE 7ISHoEM HNYUTY XHE CHA| FotX| 2E O UY 20tsD 7158
Sytict o2 Mol F 71 2 Mol 7ISE HEo eME SYste SAlo 2
TRl CPU 458 FME BICHs AlME SYMCL UENI 340 VoA 2=

o
o=

2 ;E(node, MAXRIAFEL CPU Y59 FaREE SHok: ¢ 01 8 9
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Ol(Confirmation) :
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Max Size of a S
block: 1 MB

Block

header
Targ e[/‘
00000ffff B

All Transactions _
(Body)
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Zraish A

Block 60

Block header hash

0000004e0b

000000432f

Merkle Root
010101010]0F=10) I

Timestamp
2015-01-30
10:00:00

Difficulty
1180923

Transaction
cb112833c2

Transaction
3045022100

Transaction
60d794dcec

E dlH0= 0l&™ 2
FOl HeloF & /US
Block 61

Block header hash

00000014de

0000004e0b

Merkle Root
000000a149

Timestamp
2015-01-30
10:10:00

Difficulty
1180923

Transaction
c07810dcab
Transaction
b8cd2de76a

Transaction
bc8a07f519

0000006790

00000014de

Merkle Root
00000074eb

Timestamp
2015-01-30
10:20:00

Difficulty
1180923

Transaction
1f80022005
Transaction
65c92ac2d9

Transaction
2144c8454a

£ ol SHAl 210l SHUN MU HE ==
(%12 1,600~2,000H
Block 62

Block header hash

£F)
Block 63

Block header hash

0000003f73

0000006790

Merkle Root
000000527b

Timestamp
2015-01-30
10:30:00

Difficulty
1180923

Transaction
ca62b4004e
Transaction
c0de69c081

Transaction
240104d864

ol H&

> Time

10 min

289 84l

10 min
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“Innovation : Blockchain”

“"Distributed trust network”

PKI
Distributed Ledger,
Consensus,
Open & Transparent

Figure 137. Attractions of Blockchain Offering

Disintermediation Speed & Efficiency Automation Certainty

. . il Provides imefutable proof of
Enables direct ownershi Faster settlement on a Programmability enables :
and transfer of digital : relatively cost effective and automation of capabilities existence, proof of process

assats without need for an efficient network on the ledger (e.g. smart and proof of provenance
intermediary contracts)

Source: Cit




“Blockchain”

Technology innovations
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N . o verification ‘ contracts
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(blockchain)



Blockchain O| = ?

Block Height 277316

Header Hash:

0000000000000001b6b3a13b095e36h

4142928097 e2d944a9b31b2ecTbded
—

1 Previous Block Header Hash:
0000000000000002a7bbd2524170374
55261021e8a9¢a7444 200128410569

: Timestamp: 2013-12-27 23:11:54
: Difficulty: 1180923195.26
! Nonce: 924591752

Transactions

Block Height 277315

Header Hash:
000000000000000227bbd252417¢0374
¢55261021e8a9ca74442b01284f0569

] i
1 Previous Block Header Hash:
00000000000000027¢7basfeibad39fa
13b5a83daed765605(7d1071a1632249

| Timestamp: 2013-12-27 22:57:18
! Difficulty: 1180923195.26
1 Nonce: 4215465401

: Merkle Root: 5e0494030e0ab2debb923 7615
Jc0a6e09548aea08313ab2 5 1d94ea1155¢25d

-

o

Transactions

Block Height 277314

Header Hash:
00000000000000027¢ 7 hatfeThad3%1a
f3hsad3daed76505F7d1b711632249

1 A

1 Previous Block Header Hash:
: 00000000000000038388d97ccéf2c1d
3 fe116¢5e87933023213bif1c645920bdf

} Timestamp: 2013-12-27 22:55:40
! Difficulty: 1180923195.26

1 Nonce: 3797028665

: Merkle Root:

02327049330a25d4d17e53e79f
§ 478cbbT53a509679b1d821505¢5697afb3 26
b o o o o

Transactions

= Mmoo > m @I



Global Bitcoin Nodes Distribution

LITNODES

Bitnodes is currently being developed to estimate the size of the Bitcain netwark by finding all the reachable nodes in the netwaork.

SUPPORTED BY 21.C0O

GLOBAL BITCOIN NODES
DISTRIBUTION

Reachable nodes as of Sun lan 24 2016 23:05:58
CMT-0000 (LRI B2 A

5658 NODES

Top 10 countries with their respective number of
reachable nodes are as follow.

RAMK COUNTRY NODES

1 United States 1890 (33.40%)

2 Germany 745 (13.17%)
3 France 430 (7.60%)
4 Metherlands 325 (5.74%)

5 United Kingdom 275 (4.86%)

7 Canada 268 (4.74%)

Russian Federation 184 (3.25%)

|

Sweden 128 (2.26%)

[==]

9 China 114 (2.01%)

10 Australia 81 (1.43%)

Mare (BE) »

2| Aot
o At %5 s ;
k‘ . ! oL ¥
- R S
B L RS g2
T L
v’ i'n%.‘.',w e
. e M k & - i =
Ty 3 wr : g s
= =
‘ @Rl | aop (OBET AL
e ofarjo 2 gl eyt
o TLHE arh : W,
. HE L
Wl ma Liajxf2|of o|C| 20| of
P %
!.r_l I FpamE AL %
=52
it BRI o
e " 452
#8]u[0
HjoF
> . Lio lr_,-li'i.‘-'- OjC}ApA T2 [
| eu .
Atlantic
s Ocean whojgz 2|7t
of2slE|Lt

Google

Map shows concentration of reachable Bitcoin nodes found in countries around the world.

i)

i
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HEZRQ = A &)| JtH F0|

20114 43 TIMEXIOfl
HIED O &K

20114 28 MT.GOX

$500 HeA JIE 1BTC=$1

: coindesk.com

]

2012112
HIEZQ M2
SABHY

(50 —> 25 BTC)

=
FR S blog.naver.com/zznzzn/220669269819 & 4=

2013 113
Bl 3| HIER O
o= ($1,000 S1H)

20144 2
MT.GOX Itat
(34207t Xl S

—

201311 BTC
China ot&
HeH e MA 1<

f

201549 12

HEDC =&t

($177)
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A 2tE AEHES g3qatd o EAE ERF

(A Next-Generation Smart Contract and Decentralized Application Platform)

@e’rhereum

Written by Vitalik Buterin
Translated and edited by EthereumKorea

A=A WhEES o 2000 ¢ A¥E MEZAe FF U9 ERZeRA A% 22EA $ues
2499 gud, e HEZA) @ 2wt GAE IE AR ged Fasd wEriwont
EA7RE g OAY A0 A A4 A7 dEelt Adw dEan 899 A% 32w swe
HEDNE @BAa A% B4 e Fuozds] $5H2 Jlgeld, ol A% 2ol FTAN weiita Atk

e

B4 7led odd ddd oEdAdMEENE 2% 22 Ag] AF AEHAD Ak AHEA A9
o FEFEL ES5A #9 EHS: H= 3¢('colored coins’), EEF e LFEL THAS
~elE A2HCsmart property”), £ o) E3 22 HIEAR A4S 7R WL3A(Namecoin”), UeHY
AGFYE 7EF =

M yelrl E5AQE 7tz @ 9393 d A& z3("decentralized autonomous organizations”, DAOs) F°]t}.

Sl ge] ABHIAE e BuY BYSUuring-complere) ZEHY Yoizk Yol EHAQ.
Zza# 9ele, 29 8 e W i@ 4W'E G2A 8BAZE 7S(abivary state transition
functions)°l EFE "AHeontracts)'& FAEC FAL + UA POEA B4 gRE ALPEE I
FEA T BT by $U kY 44N R R BE ATAAHEEE 9% 44 BE F YES

=% el

2= ol 9N A4 BeHe E o 23S Tde) ~ehE BESE (‘smart contradts’),

o|Ci2| g WA

SEI A0 Al2Fo| U=

3. =54 Lol et 0 FH 70 +1230] O3 &



Vitalik Buterin

1994: Born

2012: Co-founded Bitcoin Magazine
174 I HIE2QI & X| &2t
2014: Co-founded Ethereum
‘World Technology Awards’ IT S/W &4t
- <EEA>S EHY> S0l 3= =&, 03 AAHHI MIXI12

1>

~ T ox

HOI=, AEIE A, O3 MAHAHIAL SHE A= 1T
ot

Jo
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oldelE &M

Mol Jletol 24At 2 =EEl(distributed computing) E3HE . AADISE 2 SEIQ Hell E220Y s
XA €20 0|1 (ether)Jt U2 H HEZ2 &2 & JIA(gas) E&t ADIE HEHE 18 Iis
OlG2IS EEX20ls LEt E/MMAN ADIE HEME ERfMEHAOZ 14

JAEHEDI ZEZA EFNHY A0 VIS HEN =72 XS0l SAlE A 0(22] B Al XS

AOLE

HZE & 2l S8 XAHE FAI= R0 = AL HE0l 1. AsH 22 2. X224 &
Dapp(24t HE2IAI0|14) : Decentralized Application, OlEH2I8 SES0H 24 &AL Y= A
OlC2IS2 HIEZRQ (HH|l & ¢ S&otl] Chst HAXHES A8 Is

AJL BOIIJII 5BTC EHiCHvs 201798 73 31€ 0[&0fl B2 &10JF 10ETH Olot2l B 02F AJF BOIAHI 5ETHE 2
tH C
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Blockchian base Smart Contract

Contract Terms

Shared, Replicated Ledger

| Event(s)

+ Counterparties establish
obligations and settiement
instructions

- Assets put under custody of smart ; :

contract

» Conditions for execution
(“If...then...”)

= Event triggers contract
« Terms of contract

execution

« Event can refer to:
« Transaction
Initiated
+ Information
Received

4a

Value Transfer

Settlement

Shared, Replicated Ledger

(Business Logic)
dictate movement of
value based on
conditions met

Real-World Application :
Law, Finance, Property, Trade, Lending, etc.

4a

+ Value transferred to
intended recipient as
dictated by contract
terms

» For digital assets on the :
chain (e.g. Bitcain)
accounts are atomically :
settled

4b

For assets represented off
the chain (e.g. Securities,
Fiat), accounts are
considered settled when
accounts off-chain match
settlement instructions
Changes to accounts will

be reflected on ledger

_ External to Smart Contract
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1 Bitcoin $38,870,682,414 $2,364.35 16,440,325 BTC $35,245,661,280
2 Ethereum $19,226,686,681 $206.31 93,194,092 ETH $32,076,300,800
3 Ripple $7,318,211,743 $0.1911 38,291,387,790 XRP $16,318,653,680
4 Litecoin $2,385,649,285 $45.93 51,936,232 LTC $5,148,619,220
5 Ethereum Classic $1,377,963,754 $14.75 93,434,574 ETC $4,507,157,008
6 Dash $1,277,615,705 $172.21 7,418,854 DASH $1,5283,925,490
7 XEM $1,103,283,000 $0.1225 8,999,999,999 XEM $234,831,204
8 Monero $588,779,012 $46.81 14,701,199 XMR $392,537,944
9 IOTA $574,695,681 $0.2067 2,779,530,283 MIOTA $171,776,306
10 BitConnect $381,488,442 $55.52 6,870,695 BCC $64,599,741
* AIJFSH, SO 2lE, JcHii==2 728112 12AI1830=2 coinmarketcap.com JI &
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Centralised Ledger
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Distributed Ledger System: How Does It
Differ from Centralized Payment System?

Figure 3. Distributed Ledger System: How Does It Differ from Centralized Payment System?

A centralized payment system

______ " %) Payment from Al to B1:
’ N | Client | _ , ,
Bank A , a1 1 * Money is deducted from Al's account in
P bank A.
Central Bank i i i ¢  The central bank moves money from
‘ — bank A's settlement account to B's.
e

validating transactions and safeguarding

I

: I

| I

I I

: I

' Client | o

: A2 | *  The central bank maintains central record
i i ' [ JI (ledger) of interbank transactions, by

[

i |

: I

| w

I

I

I

|

|

! *

I Bank B against double-spending and counterfeit.
I — i '
P N C';“hl ® Bank B adds money to Bl's account.
I I l 1 ® Banks A and B maintain the ledger of
_ ; transactions for their clients Al and B1
Client :
ively.
o B 89 ; respectively
I
Settlernent accounts of \ /

banksata centralbank = T~~~ — =~
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An illustrative example of distributed ledger system similar to Bitcoin (Blockchain)

Payment from A to B:

* Copies of transaction records (ledgers)
are kept in multiple computers in the
network and visible to anyone.

® The transaction is settled by a multitude
of individual nodes (miners), providing
computing resources to the network.

*  Miners solve a cryptographic puzzle as
part of validation process. Miners need to
show proof of doing this work to the
network (called a "proof-of-work”
system), which is costly (computing and
energy resources).

*  Only the miner who finds the solution
faster than any others receives newly
minted Bitcoins as reward for their
service.

®  "Trust” is created by making tampering
attempts prohibitively expensive. If a
miner wants to record a false transaction,

N she needs to compete against other
miners who are acting honestly (or trying
to fake a different transaction).!

1/ This mechanism could break down for example if a person or a group takes up 51 percent of the network

(mining share), called a "51 percent attack.” Some argue that strategic refinement could bring down this threshold

to a much lower level (Garrat and Hayes, 2014). Even if a majority is required, the trust machine may break down if

some of the miners gain a disproportionally large share of the system (for example, using military or state funds,

Swanson, 2015).

Copyright © 2014-2015 Coinplug Inc. All rights reserved.
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By design, no one party can modify, delete, or even append any record to the ledger without the consensus, making

the system useful for ensuring the immutability of transaction, contract, and other legal documents.

Append-only system of record
shared across business network

Distributed DB

All parties agree to network verified
transaction

P2P, Consensus

Ensuring secure, authenticated &
verifiable transactions

Shared Ledger Cryptography

Hash, PKI

-

coinplug

Smart

Consensus
Contract

Business terms embedded in transaction
database & executed with transactions

Broader participation, lower cost, increased efficiency

Copyright © 2014-2015 Coinplug Inc. All rights reserved.



‘Public’ (Open) vs ‘Private’ (Closed) Blockchains:

Generalized Features Comparison

Public Private
Open read/write Permissioned read and/or
Access :
access to database = write access to database
Speed Slower Faster
, Proof-of-Work/ e
Security Proof-of-Stake Pre-approved participants
Identity AenymotIs/ Known identities
pseudonymous

Asset Native assets Any asset

Note: Some features can vary from platformto platform.
Sources: Chain, Chris Skinner’s blog




Main Distinctions Between 'Publi
¢’ and ‘Private’ Blockchain are...

Private Hybrid Public

Blockchains Blockchains Blockchains

4 ) s A (- :
1. “Consensus process 1. Fully decentralised
“Write permissions are is controlled by a pre- 2. Everyone can read,
kept centralized to one selected set of nodes send transactions to and
organization” 2. May be considered participate in “consensus
“partially decentralized” process”
N / eg public read access
~ - J
(- . . . . I
1. Rule changing in areas like national land registry - ~
2. Known validators avoid the risk of 51% attack
_ ) . 1. Users protected from
by a few nodes do not have full authority
4. Well-connected nodes so that “faults can quickly be 2. Network effect (smart
fixed by manual intervention” contract)
5. Privac
N i’ J

- J

Source: CoinDesk


http://www.coindesk.com/vitalik-buterin-on-public-and-private-blockchains/

Building Block(chain)s
Blockchain technology promises to bring dramatic change to the

banking industry. Here are some of the players helping banks figure
out the nascent tech and what it will mean to their business

Leading consortia

SV PN

h N
Digital Asset

R3CEV Hyperledger Digital Asset
43 members Project Holdings
40 members 15 members

Brokering business relationships

—L Deloitte.

PwC Deloitte Accenture

Providing software

Dng-ul Asset Z *
’7

Block- Digital Ripple
stream Asset
Holdings




WHAT IS THE

HYPERLEDGER PROJECT?

The Hyperledger Project is a collaborative effort created to advance blockchain
technology by identifying and addressing important features and currently missing
requirements, for a cross-industry open standard for distributed ledgers that can
transform the way business transactions are conducted globally.
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Hyperledger Project Has Grown to 40 members

Dec 2015

Feb 2016 Mar 2016

i
’

accenture JP Morgan
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]

vt London
; Stock Exchange Group

%
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symbiont —H MONTRAN
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I L
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Source: The Hyperedger Project
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Hyperledger

Private or Consortium blockchain
Consensus based on PBFT

* (Practical Byzantine Fault Tolerant)
Decentralized data base
No proof-of-work
Smart contract ready
I0T

coinplug



Hyperledger

Global collaboration

collaborative e
ffort to advance Hosted by
cross-industry The Linux Foundation.




Hyperledger

Hyperledger-fabric model

-
(']
o
©
L 1]
-]

Transaction
(invokini contracts)
End-user O
Bob
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Hyperledger Architecture

APIs, SDKs, CLI

MEMB ERSHIP

B LOCKCHAIN

TRANSACTIONS

CHAINCODE

Membership
Services

Registration

Identity
Managemant

Blockchain Services

Consensus
Manager

Distributed
Ledger

Chaincode
Services

Secure
Container

Auditability

Ledger
Storage

Secure
Registry

Event Stream

Services

39



Internetworking & Multichain
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Validating
NodeF

Financial Market Network

Repos App
Equities trading App

Global Trade Network

Letters of Credit App
FX Payment App

Validating

Membership Service
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Hyperledger S &

Permissioned blockchain

Comprehesive, customizable enterprise blockchain
Any assets with monetary value

Consensus based on PBFT

Smart Contract — Chaincode

Security and membership service

Multiple private channels

Privacy through channels

Copyright © 2014-2015 Coinplug Inc. All rights reserved.



R3’s Corda Distributed Ledger

“in Corda only verified transactions are shared”
"supervisory observer nodes"”

Demo of both the smart contract templates and the interest rate swaps being run via
the R3 Corda prototype network

Terrolne Edeor _ Trade Erery Trande A¥y—aton Trde Viswer * BARCD\YS ‘
Bank A - Bank B - Master Agreement ‘

W% BARCLAYS e
2exp g ISDA®
Pty A Aen A
Smart ContraCt Templates 3 2002 MASTER AGREEMENT
Barclays Investment Bank st v R
Lee Brane, Investment Bank CTO Office, Bartlays e barsaciors (sach & “Tranaacton] Pl e 3 od tn gvermae b
UNEEDRIES Reproduced with po‘a't rmssx‘)no! ISDA =

gy P
oy e [ ¥ R’ Network Simulator
Date: 2017.04- 30




R3 Actively Trialing Blockchain Technology

20th Jan 2016

* R3 completes blockchain test with 11
banks

* The test involved a distributed ledger
based on Ethereum but hosted on a
private Microsoft Azure platform

3rd March 2016

« R3 completes trial of five different
blockchain solutions with 40 banks

* The blockchain network was used to
facilitate the exchange of debt
instruments

Source: CoinDesk
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Corda

Distributed ledger platform for recording and
processing financial agreement

Data shared between only parties with a legitimate need to know the data
Choreographing workflow between firms without a central controller

Supporting consensus between parties at the level of individual deals, not a
global system

Supporting the inclusion of regulatory and supervisory observer node
Validating transactions solely between parties to the transaction
Supporting a variety of consensus mechanism

Restricting access to the data within an agreement to only those explicitly
entitled or logically privileged to it

Copyright © 2014-2015 Coinplug Inc. All rights reserved.
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Concord Project
Financial Platform based on Corda

orDapp Store
i e.g. Derivatives T e.g. Trade Finance 11 eg.KYC/AML |
| Il |1 I
I | App App App App | 11| App App App [ 11| App App I
NI I I KA DK EKE KA R
e e e e e e L e e e e e e e e e e e e’y s e P B e S e I SO S Sy 4
Concord Platform Services Concord Vault Concord o
[y e Sy Operations o
: Interoperability : Cenire s
Trusted : { 8
CorDapp Nitiias Networl'( Digital {| Asset Trgde i Business [
Store Map Service Backbone I| Registry Registry || Monitorin
| I 9 0
Network P ]
| | O Q [72]
| ! s | B a
- | % . s | Gl 3
Regulatory i Srirng::r Bank-Internal N cash Identity |1 Telchmcal o .
Reporting Gateways [ vault |! Alerting s | B
Gateways : : 2 g
2 Q
SR ——— i Z Bl ©
Management o} ] =
- Information = ]
.‘{‘,
Agreement W+ . sactions || Sandbox Digital Wierastion Sonprent Compliance |
States Signing Protocols Verification Audit Q

(Source : Wall Street Journal)
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Comparison of DLT

coinplug

Feature Ethereum (Public) Hyperledger Fabric Corda Enterprise Ethereum
Membership Permissionless Permissioned Permissioned Permissioned
Consensus Algorithm Pow (P)BFT BFT or Raft (P)BFT
Smart Contract Language Solidity or Serpent etc. Go or Java Java or Kotlin Solidity or Serpent etc.
Smart Contract Attribute Storage Storage No Storage Storage

Turing Complete

Turing Complete

Turing Complete

Turing Complete

Native Currency Yes No No Yes
Confidentiality No Yes Yes No
Access Control Lists No Yes Yes No
Known Target World computer Cross-industry DLT Financial service DLT Unknown

Copyright © 2014-2015 Coinplug Inc. All rights reserved.



BUSINESS
APPLICATIONS

ASSET SPECIFIC, BEHAVIOR AND
BUSINESS LOGIC PLUGINS

DIGITAL ASSET
PLATFORM

CONVERTS BUSINESS LOGIC
CONCEPTS TO LOW LEVEL SERVICES

DISTRIBUTED
LEDGER
TECHNOLOGY

OPEN SOURCE DISTRIBUTED LEDGER
INFRASTRUCTURE OR DATABASES

Digital Asset Platform

Digital Asset works with our clients
to co-develop Business Logic
Engines tailored for the needs of the
specific asset classes and market

needs.

We have developed a powerful
cross-application platform to
quickly and easily build Business
Applications on without having to

deal with ledger specifics.

Our platform can commit
transactions to private or public
distributed ledgers or traditional

databases depending on the

requirements of the use case.

www.digitalasset.com
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Open Assets

L:lcoinprism Wallet ~ Explorer

Transaction

Hash 9052b3674f56088a0b2fbc85eeffoc53h35625c2a7a181abb090ca730e...
Date Thursday, July 30, 2015 4:02:04 PM
Fee paid 0.0004 BTC

Assets transacted | 1

Bitcoin

€ anWX5cQFeeD9g697PfTHgkxc|HdAckfbrb4

Overstock Bond OSD

-0.0004086

Confirmations

£

Transaction confirmed

27095 confirmations

Time Thursday, July 30, 2015 4:02:04 PM
Block 00000000000000000c9ba89dbb3dfe...
Height 367657
anUFXQHWrrsvkK1L8Mo7TBptZcH2DmgxNQ) 0.000006
Fees 0.0004
AchDKMsBeAfAQPBPzjHV8bBOWDBY)10Ecp
:
1
anUFXQHWrrsvkK1L8Mo7TBptZcH2DmagxNQ) 5,000,000 :

Copyright © 2014-2015 Coinplug Inc. All rights reserved.



Openchain

Distributed ledger technology

Partitioned consensus

Client-server architecture rather than p2p
Anchoring to bitcoin blockchain is supported
No mining. Central authority validation
Transaction is immediate and no fee

No blocks. Transactions are chained



Tendermint

Private blockchain

No proof-of-work (No mining)

Validators vote (Deterministic)

Validators should have a bond to vote.

Block is committed with 24 majority voted
Evidence transaction can correct conflicting vote
Ethereum like VM



Sidechain

How Sidechains Work

Blockchain Sidechain Extensions:

/ O Native asset issuance
) Smart contracts >

Real-world property registries
Secure handles

Sidechains can have other sidechains for things like micropayments. They allow for experimentation
and pre-release versions of future sidechains or even a beta version of Bitcoin itself.

O0OO00 @




“Fidoledger”
Private Blockchain by Coinplug

5
i B

= ©®
i

Coinplug Private Blockchain

Multi-node scalable private blockchain
Provides data integrity by real time
replication
Provides blockchain anchoring by compress
with merkle tree
Supports mainnet and testnet for anchoring
Provides 3 basic functionalities

> Register hash data

> Retrieve hash data

> Provides audit information on hash

data

Provides up to 3000 tps performance
Supports two consensus algorithm

> PAXOS

> PBFT(Practical Byzantine Fault Tolerant)



Initial capital markets Thin applications gaining
start-ups, limited test cases wide industry traction

s |nvestment in developing next Initial adoption of distributed
generation technology ledgers in thin parts of industry-

* Identifying initial use cases wide value chain

* Efforts to build industry consensus/ * QOverall agreement on standards
traction

* Mutualisation of technology/

replacement of existing systems
Initial ‘seeds’/proposals for market

standards

¢ Select industry consortia/ groups, public
bodies, large market infrastructures
outlining/proposing some standards

Ambitious case?

Base case?

Today Next 12-24 months 5 years 10+ years

Bitcoin/cryptocurrency Disruptive innovations Long term mass adoption
in niche applications

Ditrmim = 00l mmmlisatisam vaniths

Fimme

(Source: Euroclear)
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2016 The Blockchain Ecosystem e g, e e FirstPartner

Infroduction Payment Use Cases
The blockchain combines cryptogrophy & Retailing Person 2 Person Remittances Financial Inclusion Inierbcmk Clearing Forex Resilience Trading & Markets

distributed computing to deliver secure, direct s
peer 1o peer transactions without the need for a 'w ® ’ 0 S f A&.{i& | TIPS ( \5

r ts hear is the Distibuted Ledger X ~—.
central parly. Alits hear! s the Distibuted Ledge & aYan Aw" e !! £
Thisis o famper proof, public, network-hosted,
record of all consensus verifiediransactions.
Inifially realised via Bitcoin & similar “cryptocurren:
cies”, focus & investment is now shifting fo the
potential of blockchain technology to revolution

Speciolist companies facilifating ransaction validation, currency exchange. Reguloted financial instutions & platform vendors exj blockchain tec!
The Cryplocurmency Ecosyatem e o e oot Established Financial Ecosystem  fecuole frencio ruiuions & platior vendon explorna bioc nnology

BitColn ATM International Money Transfer Operators Retail & Commercial Banks Central Banks & Inifiafives
Remittance Uquidity Pravsion  Nationat Clearing ~ Complaince  Policy.

Wallets Bitcoin Debit Cards

Deurachn Gk
ise v|v(.{ w‘\hus’wc!u'e & processes of eb"ob\:med BLOCKCHAIN xcpo I LAMASSU “BR“ w ¥ BARCLAYS The fallowing major central banks have undertaken assesments or
Financial Institutions & other enterprises. 1 Bankof America

A and/or benefits but none yet has a definitive
This Map summarises the key principles behind the ARMORY L n BNP PARIBAS ”B)/r‘:( of lnn»;rr: . av‘ . EJ’:;w Res
blockehain & the emerging ecosystem addressing bitreserve case REBIT Market 2 BBVA e Au!h;m(v f Singapore
payments, banking & other potentiol use case: ’ Makers (@ fivr citi European CenfralBark - Reserve Bank of

Securiies Markets ) JPMorgan
;% Nasdaq

Blockchain numbers
$92'| ml”lOﬂ Cumulative VC invest

ment in Bitcoin &
blockehain companies
to Oct 2015. $462 million
of this in 2015 alone.

Rék & Fraw

Merchant | Biconros
Payment PE¥

Merchants i nc_pos GOCOIN

PSPs Supporting Bitcaln
’ P Payral adyen
Braintree stripe

Enabling the Financial Services Blockchain

Exchanges 4 Miing Exchonge wallet Procesing P Commerciol platforms &
st " ‘ Securifies & Derivatives & Asset Trading Plafforms The R3 Consortium [ L ]
Largest cumulative 5.1-|.-|Ngx Multiservice . = services fargeting Financial i " echnologyy
$121million g et mseasy Pannexd compenies COiNbase | )crcc  [EINBA svBTCC Thaum i o 4 Mirror _symbiont e e I 3 TradeBlock

clearmatics

Bitcoin computer
developer 2linc. ' ﬂKraKen

LocalBitcoins Mining

1tBit  Solid X

805 Number of early stage Bitcoin &

Mining Pook
blockchain govnpumes identified by o~

Mining Technelogy & Commercial Operations

Venture Scanner? ) BITSTAMP 21INC gnCMiner g Bitcoin Based Open Protocols for n e @LIS - «{ripple
@ HUOBcom spondooliestect s AntFo Cryptocurrencies Institutions E o e o o8 B1ockstack.io
Banks & Financial Institutions known to ACRA *wBTC Slushspoo igital Asset -old ngs i o
30+ be testing, analysing or investing in the BTc o = il ‘é SNRE poeet - U Cham

blockchain technologies

i Bitcoin 1 ] - -
reated as an alfemative to centrol = T
11 1 Number of registered Bitcoin walets in The Distributed Ledger Protocol Components lbank canroled fat curencies, Bitcain ipe exsfg f Crypto 2.0 - Building
m Sept 2015 - up from 6.6m in Sept 2014 4 Anatomy of a The Currency bbbl £ iy rocesses & diect gfiat- on the Bockchain
scalobilty and other inherent fiaws wil| ¢ - Smart Contracts
Transaction Tk inadunfo ';quﬁzy;egfmfn; winiihe iely prevent mass ode olsmational poymernis & i Encode & valdate . 3 i,
newl oW I " yplogr coly e g0 1 settiem “condtions” fora
Number of merchants who 1 Initiation genecated, pr alidation: Proot of Work | 3 i Sortaoen O ° X CLERARINGHOUSE mamuym
] 06 OO 5 Transaction Instruction | Hon. M d 10 mirwtes 3 seconds porties. Potentially S & 5DKs
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Distributed P2P S _op Counterparty R

® bl 3
= Networks Bitcoins olfered to Colorad Colns 1. Open Assels enable

$4 9 bn Bitcoin capitalisation Nov 2015. = 9
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DIGITAL ASSET

IMPROVES EFFICIENCY, SECURITY, COMPLIANCE AND SETTLEMENT SPEED

GOLDMAN SACHS AND IBM JOIN 13 INVESTORS IN DIGITAL ASSET,
BRINGING FUNDING ROUND TO MORE THAN $60 MILLION

>
F bl accenture GASX BNP PARIBAS ﬁ Broadridge
citi CME Ventures o sz s DTCC olgman

rJ|CAP .].l’..\l()l‘gﬂl] G PNC &Sil‘l‘.l‘l‘;.llv‘!vtl(‘l‘

The Goldman Sachs Group, Inc. and IBM join other strategic investors to further accelerate the adoption of Digital Asset solutions

ASX SELECTS DIGITAL ASSET TO DEVELOP DISTRIBUTED LEDGER
TECHNOLOGY FOR THE AUSTRALIAN EQUITY MARKET

Source: www.digitalasset.com




THE EVOLUTION OF TODAY'S FINANCIAL MARKETS
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I Streamlining securities settlement

The post-trade, settlement process can be expensive and slow, commonly taking two days, and sometimes longer, to process through a
number of intermediaries. Distributed ledger technology has the potential to overcome frictions in current post-trade processes, providing an

alternative technology for clearing and settlement.

Post trade life cycle

Collateral

Clearing Life cycle managemet
[ e and valuation

“blockchain”

Automated clearing enabled by Smart Contract
Secure and transparent transfer of securities and assets

m Smart contracts can  m Allowing access to m Increased transparency  m Securely, m Smart contracts can

Scope for enable automated multiple users for as information transparently move ‘FEEi“ta’FE mbuslt
distributed clearing upon robust monitoring asymmetries securities and assets custodia n services on

trade completion are eliminated in seconds or minutes decentralised platforms
ledger eliminating intermediaries.
technology m Real time updates m Real time updates on m Enables peint-to-point

on security title and the positions of the settlement, lowering

interests updating underlying collateral the costand risk

with consistent of transactions

valuation methodologies
(Source: DTCC 2016 Report)



SBI FinTech Consortium Objectives

[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
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China Ledger Alliance
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Possibilities for the U.S. Postal Service

Summary of Potential Postal Blockchain Applications

Financial Services Device Management

Streamline and Expand Existing Financial Services Bulld and Manage the Internet of Postal Things

Streamline Ecommerce by Integrating Tracking,
Customs, and Payment Information




Standard Chartered & DBS
Creating Distributed Ledger of Invoices

m NEWSBTEO

WO BITCOIN NEW

The risk posed by fraud in the $4 trillion trade-financing industry has prompted banks
to start exploring distributed-ledger technology like the one that underpins bitcoin.
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Nasdaq Linq: Blockahin-enabled
platform to issue the private securities
between an investor and company
Launched Blockchain Voting Trial for
Estonian Stock Market

Tested Blockchain-based E-Voting system
with DSX Technologies

Completed PoC of blockchain technology
to manage post-trade lifecycle events for
standard North American single name
credit default swap

Build smart contract prototype on private
blockchain platform



Royal Bank of Canada Reveals
Blockchain Trial With Ripple

Royal Bank of Canada (RBC) has revealed it is
working on a new proof of concept (PoC) for
distributed ledger-based remittances using
technology offered by industry startup Ripple.

Royal Bank of Scotland is going to become
one of the first main banks to launch a
service based on blockchain technology -
payment services, financial settlements

and asset registers
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SBI Sumishin Net Bank

MIZWUHO

\

Orix, Shizuoka

Plan to test international remittance and
transaction settlement applications

SBI Sumishin Net Bank

Plan to launch blockchain-based banking
services, a joint venture company with Ripple

Mizuho

Plan to apply blockchain technologies for
internal record-keeping, syndicated loan,
post-trade processing using Microsoft’'s
blockchain-as-a-service (BaaS) with R2CEV



Blockchain Trial by Mizuho Bank & Fujitsu

Flows in hew post-trade settlement process for cross-border transactions
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Federal Reserve System Officials Highlight

Blockchain’s Potential

» Distributed ledgers “hold out the promise
of addressing important frictions and
reducing intermediation in the clearing
and settlement process”

* “For example, reducing intermediation
steps in cross-border payments may

help reduce costs and counterparty
risks and may additionally improve

financial transparency”

* “In securities clearing and settlement, the
potential shift to one master record shared Governor Lael Brainard
among participants...also can lead to 14 April, 2016
greater transparency, reduced costs
and faster securities settlement’

Source: US Federal Reserve
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US Bank Regulator to Examine Distributed

Ledgers in FinTech Framework Push

"Realize the
pOtentiaI af »  White paper: How banking institutions

are experimenting with new

bIOCkCh a i n ” technologies like the blockchain

» “Responsible innovation” — the use of
new technology “that is consistent
with sound risk management and is
aligned with the bank’s overall
business strategy”

: : . ; US Office of the Comptroller of the
SEC Chair: Agency ‘Actively Exploring’ Blockchain Currency (OCC)

Regulation

Source: CoinDesk

* “One key regulatory issue is whether
blockchain applications require
registration under existing Commission
regulatory regimes, such as those for
transfer agents or clearing agencies. We
are actively exploring these issues and
their implications.”

"Realize the wave
of change by
blokchain”

» Remarked that new financial technologies
“have the potential to transform how our
markets operate in virtually every respect”
and “[t]hese innovations compel us to

think carefully about how best to Mary Jo White
protect investors so they — and we — can Securities and Exchange
have confidence in this growing and Commission (SEC)

changing landscape”

Source: CoinDesk
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China's Central Bank Discusses Digital
Currency Launch

Stan Higgins | Published on January 20, 2016 at 17:55 BST MEWS

The People’s Bank of China (PBoC), the country's
central bank, is moving toward the launch of its own
digital currency.

The PBoC said in a 20th January release that it had
held a meeting discussing the possibility in Beijing.

Attendees included central bank governor Zhou

Xiaochuan and deputy governor Fan Yifel, as well as
a group of “relevant research institutions, major
financial institutions and advisory bodies of experts”.

Motably, the central bank put together a team dedicated to digital currency research in 2014 — the
work of which played into the Beijing meeting.

In addition, the PBoC received input from Citibank and Deloitte, as it weighed up how to issue
the digital currency.



Japan Enacts Regulation for Digital
Currency Exchanges

Pete Rizzo (@pete_rizzo_) | Published on May 25, 2016 at 14:19 BST MNEWS
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The upper house of Japan's national legislature
approved a bill on Wednesday to regulate domestic
digital currency exchanges, a move that comes nearly
two years after discussions about how to regulate the

technology first began.

According to a report by The Japan Times, the

2. s

decision will now require digital currency exchange 'y
operators to register with the Financial Services T

Agency (FSA), the government agency that oversees finance activities in the country. The action
also comes with a grace period for businesses affected, as it will not come into force until one
year from its approval.



Bank of Tokyo-Mitsubishi says
testing its own digital currency

Tuesday, 14 Jun 2016 | 10:32 PM ET

%% REUTERS

MUFG coin

Plan to issue a virtual
currency in autumn 2017 to
apply for syndicated loans,
P2P transfers and
remittances

Kiyoshi Ota | Bloomberg | Getty Images

A pedestrian walks past signage for Mitsubishi UFJ Financial Group Inc. and Bank of Tokyo
Mitsubishi UFJ Ltd. displayed outside the companies' headquarters in Tokyo, Japan, on Tuesday,
May 13, 2014.

Bank of Tokyo-Mitsubishi UFJ confirmed on Tuesday it is conducting
experiments on a digital currency utilizing the technology behind the
virtual currency bitcoin.



Bank of England to Launch its Own
Cryptocurrency
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The Bank of England has announced a plan to launch its own Bitcoin-like cryptocurrency. The
cryptocurrency called RSCoin will also function on Blockchain, the distributed ledger system on
which Bitcoin and other cryptocurrencies are built.

Earlier, in January 2016, China’s National Bank also announced plans to launch a virtual currency.

Centrally Banked Cryptocurrencies

George Danezis
University College London
g.danezis@ucl.ac.uk

Abstract—Current cryptocurrencies, starting with Bitcoin,
build a d lized blockchain-based ion ledger. main-
tained through proofs-of-work that also serve to generate a
monetary supply. Such decentralization has benefits, such as
independence from national political control, but also significant
limitations in terms of computational costs and scalability. We
introduce RSCoin. a cryptocurrency framework in which central
banks maintain complete control over the monetary supply, but
rely on a distributed set of authorities, or mintettes, to prevent
double-spending. While monetary policy is centralized, RSCoin

Sarah Meiklejohn
University College London
s.meiklejohn @ucl.ac.uk

the most heavily used) can handle at most 7 transactions per
second' and faces significant challenges in raising this rate
much higher whereas PayPal handles over 100 and Visa
handles on average anywhere from 2,000 to 7,000. This lack of
scalability is ultimately due to its reliance on broadcast and the
need to expend significant computational energy in proofs-
of-work—by some estimates [26, Chapter 5], comparable
to the power consumption of a large power plant—in order
to manage the transaction ledger and make double-spending

still provides strong v and aud ) We  attacks prohibitively expensive. Altemative cryptocurrencies
d both theoretically and imentally, the benefits  such as Litecoin try to distribute this cost, and Permacoin [24]
of a modest degree of centralization, such as the elimi ries to ion, but ultimately neither of

of wasteful hashing and a scalable system for avoiding double-
spending attacks.

L. INTRODUCTION

Bitcoin [25], introduced in 2009, and the many alternative
cryptocurrencies it has inspired (e.g., Litecoin and Ripple),
have achieved enormous success: financially, in November
2015, Bitcoin held a market capitalization of 4.8 billion USD
and 30 cryptocurrencies held a market capitalization of over 1
million USD. In terms of visibility, cryptocurrencies have been
accepted as a form of payment by an increasing number of
international merchants, such as the 150,000 merchants using
either Coinbase or Bitpay as a payment gateway provider.

PUIp

these solutions removes the costs. A second key limitation of
current cryptocurrencies is the loss of control over monetary
supply, providing little to no flexibility for macroeconomic
policy and extreme volatility in their value as currencies.

Against this backdrop, we present RSCoin, a cryptocur-
rency rk that decouples the g ion of the monetary
supply from the maintenance of the transaction ledger. Our
design decisions were largely motivated by the desire to create
a more scalable cryptocurrency, but were also inspired by the
research agenda of the Bank of England [3], and the question
of “whether central banks should themselves make use of
such technology to issue digital currencies.” Indeed. as Bitcoin
becomes increasingly widespread, we expect that this will be

fam L

Ll FIR BT

RSCoin

« Digital Currency based on

distributed ledger, but Bank
of England issues and controls
the amount of digital currency

- Secure the transparent, cost-

effective circulation of money



Hullcoin: The World's First Local
Government Cryptocurrency?

David Gilson (@davidgilson) | Published on March 30, 2014 at 10:47 BST
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A forum at Hull City Council in the UK this month saw
the launch of the very first UK local government
operated cryptocurrency, dubbed HullCoin.

GOIN

The reason for this unprecedented technological act
of local government is to tackle poverty, the council
says, making it arguably the most worthy use of a
cryptocurrency yet.

HULL

Dutch Central Bank to Create Prototype
Blockchain-Based Currency

Stan Higgins | Published on March 24, 2016 at 21:11 BST NEWS
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The Dutch central bank has committed to developing
an internal blockchain prototype dubbed "DNBCoin",
according to a recent publication.

Buried in the latest annual report from the De
Nederlandsche Bank, published on 16th March, is a

tiny item detailing the experiment. Elsewhere in the
report, DNB posits that blockchain tech could

improve its business — a possible indication of how it
may look to apply lessons learned from the DNB project.

Described only as a "prototype coin based on blockchain technology”, there are no details on the
project's release or objectives. DNBcoin is mentioned under a heading that loosely translates to
"aims for 2016", suggesting that the project is a priority for in-house developers this year.

Mentioned on several occasions during the report, blockchain technology is offered as possible
cost-saver in the financial industry, though the central bank concedes it's early to say what
possible applications might take shape in the years ahead.

Hullcoin

Local government of England
plans to issue and control
digital currency to protect

local economy

DNBCoin

Dutch Central bank plans to
issue digital currency to
improve the current banking
system and develop new
business model



Goldman Sachs Files 'SETLcoin' Patent: What It Is
and What It Means

3. 2015, 09:21:33 AM EDT By Prableen Bajpai ¢ Comment

At a time when banks are displaying a
deep interest in the blockchain technology
underiying cryptocurrencies like bitcoin,
the Goldman Sachs Group, Inc. (GS) has
made a big leap forward. Its application
regarding the patent of ‘cryptographic
currency technology” has brought it under
the spotlight as well as placed it ahead of
many other in the race to harness the

oto power of blockchain,

The New York-based financial services giant's patent was filed in October 2014, but only published
recently by the US Patent and Trademark Office (USPTO). According to the application titled,
‘Cryptographic Currency For Securities Settlement,” Goldman Sachs is seeking patent protection for a
settlement system for securities market based on cryptographic currency protocol, which introduces its
own cryptographic currency - the SETLcoin

The regular settlement procedure in securities markets is handled by clearing houses, such as National
Securities Clearing Corperation (NSCC) wherein a settlement time of minimum one business day (in
case of listed options and government securities) to three business days (for marketable securities)
after the execution of trade is required. In addition to the huge time consumption that goes info such
settlements, the procedure also involves certain proportion of risk for the parties during the settlement
interval that ‘follows trading and precedes setilement’

Citibank Is Working On Its Own Digital Currency,
Citicoin

John Biggs (ejohnbiggs,

gl ™| ¢ [#]in[s]o][mlr)

Aol.com

Breaking news alerts
trending videos, and more

CrunchBase

In a move that should be of no surprise to anyone familiar with the space, Citibank has
admitted to running a test platform for digital currencies and is pondering its own solution,
CiuColin,

B

AdCrvices >

citigroup -

SETLcoin

Goldman Sachs developed its

own digital currency to bring

efficiency to the clearing and
settlement process

Citicoin
Citibank is developing its own
digital currency to diminish
the cost and control the
amount of money being issued



Blockchain/Distributed Ledger Use Cases

Banking Smart contracts

@) Chain
WHAT IS ETHEREUM?

@
A blockchain is more e%e%s® '
than a technology. - o
It’s a strategy. S :

Payments and money transfers Car leasing and sales

lllll T WORKS WHY ABRA GET ABRA BLOG . »
ABRA @ o Pleasessign lease and insurance

contracts with DocuSage.

Free your money

GLOBAL
INSTANT, SECURE, AND PRIVATE

NO BANK ACCOUNT REQUIRED
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Blockchain/Distributed Ledger Use Cases

Academic records Online music
§ SN e e

Become a Full-Stack Software Engineer

Holberton School is a project-based alternative to college
for the next generation of software engineers

Networking and IoT

Universal digital ledger
@
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Mediachain
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Mediachain is a protocol for registering, identifying, and
tracking creative works online.

tog D5y

Automatically resolves media to Lets creators, organizations, and Allows participants to retain

who made it, what its about, and developers collaborate on control over their data while

where it originated using content metadata in an open, universal broadening their reach using a
indentification technology media libary decentralized architecture

Read more



Distributed Ledger Use Cases

Letters of Credit

As a bank handling letters of credit (LOC) for my clients, I
need a common ledger that allows me and all counter-
parties to have the same validated record of transaction
and fulfillment of conditions, so that we can increase
trust and speed of execution from 4 days to <1 day. If we
can drive out 99% of the time and cost, we can offer
innovative LOC solutions for a wider range of clients,
including startups that are “born global.”

Corporate Debt

As a bank handler of corporate debt, I need a shared ledger
based system so that I can pay vendor invoices for my
corporate client immediately and win the highest NET
discount while immediately letting my client validate that
the invoice was executed and the money paid, and also so
that I don't need to build another system for innovative
factoring use cases and government oversight measures —
one API for all. I want to do this at a market-level, so that I
don't have to build one for each of my client relationships,
and so that I can spread the cost of building and
maintaining the system.

Repurchase Agreements

As a repurchase agreement trader, I need a transparent
marketplace of bids and asks, so that I can discover,
trade, and execute agreements with relative assurance
that there will be no repudiation or other issues. I don’t
want to have to be subject to the string of counterparties
exerting control over the market; rather, I want to be an
equal partner in the network, trade directly, and spread
the costs/risks.

Gaming and Loyalty Point Syndicates

As a game player, I want to be able to trade the “gold” I have
earned in my current game for the currency or assets of
another game, so that I can use my experience with the
current game to put me ahead and not have to start cold in the
new game.
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KB-Coinplug Blockchain Services
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https://semanticblocks.wordpress.com/2016/05/22/the-semantic-blockchain-network/
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ICO 2} 9] 9

2. Pre—-sale

3. 1CO
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https://semanticblocks.wordpress.com/2016/05/22/the-semantic-blockchain-network/

ICO Az A A Al(OpenLedger)

ACCOUNT SEND EXCHANGE DEPOSITWITHDRAW BALANCE: 0 SWITCH TO BASIC MODE B 3':-:‘ YELLOWBOY1010 - [}

MY MARKETS FIND MARKETS

Latest: 0.00440003 24hr Change: 1 % 24hr Volume: 0.637 1162.718
BIC erUSD BTS OBITS *FAV

Zoom: |6h | |24 [4d| iw| 2w | im |3m | A0 Time interval: sm | 1n |14 £+ | Tools | indicators 3158 007000157
2017-05-22 09:00 O 0.00430000 H' 0.00450063 - 0.00290000 C- 0.00364120 160.7 1.081 0.00012000

0.00 1369.41 |- 1000 000050717

= 0.00100000

MAID 0.00045165

BrEUR 0.00047119

GAME 0.00200000

BTSR 0.00012490

0.00001593

0.01193788

0.00007700

May 0.04347826

MARKET TRADES 314
DOGE 0.00000126
BIC DATE

MUSE 0.00000058
1440003 0.00162625 2017/ 17:48:15
1440000 0.00944108 2017/ 17:19:18 BLOCKRAY 0.00018489
1440000 0.01250085 2017/ 17:19:15 AEE UUMERS
1440003 0.00126449 2017/ 171815 LISK 0.00050000
1440000 0.01250085 20177 17:19:15 uso 0.00916667
440002 0.00208473 2017/ 171815 BROWNIEPTS
1440000 0.01835680 2017/ 17:18:15 =
1440003 0.00858105 2017/ 171815
1440000 0.01201508 2017/ 17:1624
1440006 0.02268541 2017/ 171624

0.03333333
DcT 0.00001667
MKR 0.00001250

BUY ORDERS < 1l TOTAL: 1924561024 (BTC) SELL ORDERS TOTAL: 14916.7806 (ICOO) Y OPEN ORD

TOTAL (BTC) BTC 1C00 PRICE Ico0 BTC TOTAL (BTC)
001338443 001338443 3.4056 503 0300 221333200 221333200
0.02202659 000864216 22353 876.7009 394515405 616011229
0.06068709 003866050 10.0000 1.0000 0.00450623 616461852
0.07737005 0.01668296 9.2678 0.00 0 334859 0.15247102 6.31708954

18.07737005 1800000000 10000.0000 1.0000 0.00460623 632169577
1807871598 000134593 0.7600 1.0000 0.00469562 632639139
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"Who Needs VC?Ethereum and the J

Act Could Change Investing

models

Finance is already on the verge of being disrupted, thanks to blockchain platforms like ethereum.

But now that regulatory easing brought on by the JOBS Act in the US is starting to play a role, venture capital
itself could be the next industry to undergo radical change in the face of new, blockchain-based business
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The BOScoin White Paper
Initial Version: 20161101 / Current Version: 20170407

Han-Kyul Park, Changki Park, Yezune Choi, Jake Hyunduk Choi

BOScoin, AA 2 TIstete =3t S3HE

29, BOScoin & 2 Trust Contracts@t Congress Network2t T SEl= SIAFET AlAH
PlollM ZE5tH, AA 2 FIgtsts EEYE ST (1) Trust Contractsgh
OwlchainO|2t 22l T2 EZ Bilo[o{of 7|8Hatod etEEHH A-Els Hlefs 2ot
Owlchain2 Web Ontology Language®t Timed Automata Language2 A EIC}H Trust
ContractsE Owlchain0|2t E2lE AH7IsM4S 7iTl z2 a2l =R 3o 7|EH5od
OHEiEt H2tS EESIH 7I1E ADLE HEME o] X EJHs M(non-decidable) 2 2 £ E
StME|E BRISE 2580k (2) Congress Networkes 248 ZEof M gMisteE HdA
2HE sidstz, AIAR0| 2L} EFEFE of| ZAAEIC 2 H|& FISSH =S & & BOScoin
EE of oA 7ItolCt,

eh=dd Jhedehy 'R A S0l ICOof| 15722 =R ct

EEH 201706, 11 0406 2| AL 2017.06,10 09.66

T+ - @8 £ | = 0] x|
[OFAobEH ZEF 2|7 5F2" HIEZQIQ 2 A3 2(BOScoin)2 ICOUnitial Coin Offering)
b9 Okof| orZEfich 2 1579 0| 23 CH R E)EtE off ChEk XohE A e 2ug 2
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EEH? 05= EA3002 |[COE TdEh 23 Z 6900BTC(bitcoin) & 92 8HH 2T UL
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Factom

Factom Lets You Build Applications on the Bitcoin Blockchain

Applications

=1 F--Yiii |

Title Records Legal Apps Financial Apps Gaming Apps  Journaling Apps  Medical Records

T T F U EFEFULFEFU V=]

Factom Layer - Information Exchange

v v v A4 v v A4 vy v v
Bitcoin blockchain - Value Exchange Foundation '::_.:.'._'_

Design Goals

Factom Creates a Faster, Cheaper, Bloat-free Way to Develop Blockchain
Based Applications

Copyright © 2013-2017 Coinplug Inc. All rights reserved.
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'Software Sale'

Buy Ethereum Before It's $200 Use Your IRA or 401k

X
@®

SEE SOFTWARE SALE

Factom has raised 579 BTC, or roughly $140,000, through the first day of its crowdsale.

FUNDING NOW

The blockchain-based record-keeping network launched its crowdsale yesterday at 17:00 UTC on
decentralized application platform Koinify, offering 2,000 Factoid tokens (FACTs) for every 1 BTC pledged by
prospective users.
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ICO FA} 7R 0]
Total Capital Raised by ICOs
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* Selection of 40 I1COs and Crowdsales over $100,000 from 2013-2017
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Digital Assets Management Platform

MELONPORT
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