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Å  (Transaction) :       A  , A   (TxID)   

Å  (Confirmation)  :         (1 ),   (2 
) 

Å  (Settlement)  :      

 :  , 2016  8  
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Å      . 
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Å        (0   2,100   )   . 
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Å            . 
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Å      ,            

Å   10        (  1,600~2,000  ) 
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Å (Mining)   Hash          Nonce    

Å       1  50    Hash    d   
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ñDistributed trust networkò 

ñInnovation : Blockchain ò 

PKI  
Distributed Ledger,  

Consensus,  
Open & Transparent  



 

PKI    (ECDSA) 

(Mutual Concensus )  

 DB(Distributed ledger ) 

    data  
           (blockchain ) 

( :2016 Oliver Wyman and Euroclear ) 

ñBlockchain ò 



 

Blockchain   ? 

     

1.       
        
 
2.        
         
        
 
3.         
       



 
Global Bitcoin  Nodes Distribution  
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 : coindesk.com   
  : blog.naver.com/zznzzn/220669269819     
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Å    (distributed computing)   :       

Å   (ether)     & (gas)      

Å         

 

Å   :     

Å                
         1.  2.   

ÅDapp(  ) : Decentralized Application,       

 

Å           

ÅA  B  5BTC  vs 2017  7  31   B   10ETH   A  B  5ETH  
 

   )      ~ETH   

   )  ~%  ~ ETH  ~   
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Real-World Application : 
Law, Finance, Property, Trade, Lending, etc. 

Blockchian  base Smart Contract  
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Å2013      

Å2014  7~8       : 165   

Å2014  7  Frontier  :    

Å2015  7      

Å2016  2  Homestead  :      (  ) 

Å2017  8  Metropolis   :    Dapp   

Å2018  Serenity   :           
    ,          

 

<  > 

Å2016  6  DAO   1,000  ETH   

Å2016  7  20  DAO   (DAO   ETH      ) 

Å2016  7  24  Ethereum Classic   

Å2016  9~11    DoS  

Å2016  11  30  DoS    (       ) 
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   +  

     

 2009  1  2015  7  

   
   

(Solidity, Serpent, LLL)  

  POW POW (POS  ) 

    10   17  

  7,811  (7 11  ) 27,864  (7 11  ) 

 16,440,325  BTC  93,194,092 ETH 

  2140  21,000,000  BTC 2128   1  ETH  

Ẉ ╩ / ╧Ҕᵖ∂ Ẉ  ̧
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Å    800 ,    100   

Å    45  1 (  47%),  22  2 (23%) 

       (30 ) 

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  $1,523,925,490  

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  

* , , ,  7 11  12 30  coinmarketcap.com  
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(Source: Santander InnoVentures) 
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Distributed Ledger System: How Does It 
Differ from Centralized Payment System?  
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Transaction  

Transaction  

Proof of 
work:  
0000009
0b41 
 
Previous 
block:  
00000zz
xvzx5 

Block 53  

Transaction  

Transaction  

Proof of 
work:  
00000zz
xvzx5 
 
Previous 
block:  
0000009
875v 

Block 52  

Transaction  

Transaction  

Proof of 
work:  
0000009
875v 
 
Previous 
block:  
0000004
32qr 

Block 51  
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Main Distinctions Between  óPubli
cô and  óPrivateô Blockchain  areé 

Source: CoinDesk 

Private 
Blockchains 

ñWrite permissions are 
kept centralized to one 
organizationò 

1. Rule changing in areas like national land registry  

2. Known validators avoid the risk of 51% attack 

3. Cheaper transactions which only need to be verified 
by a few nodes 

4. Well-connected nodes so that ñfaults can quickly be 
fixed by manual interventionò 

5. Privacy  

Hybrid 

Blockchains 

1. ñConsensus process 
is controlled by a pre-
selected set of nodesò 

2. May be considered 
ñpartially decentralizedò 
eg public read access 

Public 
Blockchains 

1. Fully decentralised 

2. Everyone can read, 
send transactions to and 
participate in ñconsensus 
processò 

 

1. Users protected from 
developer as developers 
do not have full authority 

2. Network effect (smart 
contract) 

 

http://www.coindesk.com/vitalik-buterin-on-public-and-private-blockchains/
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Å Private or Consortium blockchain  
Å Consensus based on PBFT  
Å(Practical Byzantine Fault Tolerant)  
Å Decentralized data base  
Å No proof -of -work  
Å Smart contract ready  
Å IOT  

Hyperledger  



 

Hyperledger 

6 

Open source collaborative e
ffort to advance 

cross-industry blockchain te
chnologies. 

Hosted by  
The Linux Foundation. 

Global collaboration 
spanning finance, 

banking, IoT, 
supply chains, 
manufacturing 

and technology. 
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Hyperledger 
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Hyperledger Architecture 
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Internetworking & Multichain  
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Hyperledger  

Å Permissioned blockchain 

Å Comprehesive, customizable enterprise blockchain 

Å Any assets with monetary value 

Å Consensus based on PBFT 

Å Smart Contract ɀ Chaincode 

Å Security and membership service 

Å Multiple private channels 

Å Privacy through channels 



 

R3ôs Corda  Distributed Ledger  

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

ñin Corda only verified transactions are sharedò 
"supervisory observer nodes"  
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Corda 
Distributed ledger platform for recording and 

processing financial agreement 

Å Data shared between only parties with a legitimate need to know the data 

Å Choreographing workflow between firms without a central controller 

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

Å Supporting the inclusion of regulatory and supervisory observer node 

Å Validating transactions solely between parties to the transaction 

Å Supporting a variety of consensus mechanism 

Å Restricting access to the data within an agreement to only those explicitly 
entitled or logically privileged to it 
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Concord Project 
Financial Platform based on Corda 

(Source : Wall Street Journal) 
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Comparison of DLT 

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 

Turing Complete 

Storage 

Turing Complete 

No Storage 

Turing Complete 

Storage 

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 



 

www.digitalasset.com 

Digital Asset Platform  
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Open Assets  



 

Openchain  

Å Distributed ledger technology  

Å Partitioned consensus  

Å Client -server architecture rather than p2p  

Å Anchoring to bitcoin blockchain is supported  

Å No mining. Central authority validation  

Å Transaction is immediate and no fee  

Å No blocks. Transactions are chained  



 

Tendermint  

Å Private blockchain  

Å No proof -of -work (No mining)  

Å Validators vote (Deterministic)  

Å Validators should have a bond to vote.  

Å Block is committed with  majority voted  

Å Evidence transaction can correct conflicting vote  

Å Ethereum like VM  



 Sidechain  



 

ñFidoledger ò 
Private Blockchain  by Coinplug   

Coinplug Private Blockchain  

Å Multi -node scalable private blockchain  
Å Provides data integrity by real time 

replication  
Å Provides blockchain anchoring by compress 

with merkle tree  
Å Supports mainnet and testnet for anchoring  
Å Provides 3 basic functionalities  

ü Register hash data  
ü Retrieve hash data  
ü Provides audit information on hash 

data  
Å Provides up to 3000 tps  performance  
Å Supports two consensus algorithm  

ü PAXOS 
ü PBFT(Practical Byzantine Fault Tolerant)  



 

(Source: Euroclear) 
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 42 ,    
R3ôs distributed ledger initiative adds 42 bank members 



 
DIGITAL ASSET  

IMPROVES EFFICIENCY, SECURITY, COMPLIANCE AND SETTLEMENT SPEED  

Source: www.digitalasset.com 
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( :DTCC 2016 Ṓ̆Ἄ) 

THE EVOLUTION OF TODAYôS FINANCIAL MARKETS 

(Source: DTCC 2016 Report) 
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( :DTCC 2016 Ṓ̆Ἄ) 

(Source: DTCC 2016 Report) 

ñblockchainò 
Automated clearing enabled by Smart Contract 

Secure and transparent transfer of securities and assets 



 



 

China Ledger Alliance  
 11  ,    



 

Possibilities for the U.S. Postal Service  



 
Standard Chartered & DBS  

Creating Distributed Ledger of Invoices  

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.  



 

Å Nasdaq Linq : Blockahin -enabled 
platform to issue the private securities 
between an investor and company  

Å Launched Blockchain  Voting Trial for 
Estonian Stock Market  

Å Tested Blockchain -based E -Voting system 
with DSX Technologies  

   

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

Å Build smart contract prototype on private 
blockchain  platform  



 

RBS, Plan to launch blockchain -based service in 2016  

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  

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 Canada Reveals 
Blockchain  Trial With Ripple  



 

Orix , Shizuoka  
Plan to test international remittance and 
transaction settlement applications  

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

    

SBI Sumishin  Net Bank   
Plan to launch blockchain -based banking 
services, a joint venture company with Ripple  



 
Blockchain  Trial by Mizuho Bank & Fujitsu  
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ñRealize the 
potential of 
blockchain ò 

ñRealize the wave 
of change by 
blokchain ò 


