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e A A% (World Economic Forum, WEF) *t 2016
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“, Machine learning /
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Credit Messaging ATMs Electronic Digital v
A ¢ ! technologies that will shape future financial
cards services [e.g. SWIFT) trading banking

services infrastructure and should be seen as
part of a toolbox
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A transaction is

e
The smart contract
initiated by a user creates e

verifies that the
transaction tits the

conditions

A consensus

N
—

L kik: KPMG (2016)
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PogEY chDLT L 2> RS R* DAL RF o 1Y
* ¥ (Ethereum) 2 & # i3 & #7342 412 Quorum ~ Linux % £ ¢
fadsz Az &tk A38 B (Hyperledger Fabric) > 2 2 R3 B R B 4

=1 Corda o
(- ) Ethereum

2015 # 7 " dad 2z Ethereum % 235+ 4] DLT = 5 3
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Ethereum i & Hi7E . (FXRl 4) @

1. MIST # % % (Mist Browser): & 4+ = R
B0 & FEEH W g s Ethereum T “J It AR
;\‘4 o

2. 2 ¢ A R* 4258 (Decentralized Applications) : 12 =
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5. My };_j%iﬁﬁ ( Ethereum Virtual Machine, EVM ) : EVM
# Ethereum & 8L+ » 25 @B a0 4 > F]t f

i f AR o

mq‘h\\

B] 4 Ethereum 1 & 3 jis2e f#

MIST BROWSER

DECENTRALIZED APPLICATIONS

SWARM WHISPER EVM
(STORAGE) (MESSAGING) (CONSENSUS)

ETHEREUM

HARDWARE CLIENTS

INTERNET

FofL kR Ethereum Development Community
(https://ethereumdevelop.com/ethereum-2-0-explained/)
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Quorum % B4 < i€ 4217 > Ethereum #7 B 3 cr3F ¥ ] -
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LR LI ERN
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Quorum 3 & P 4 (4B 5) ¢

1. Quorum &2k (Quorum Node ) : % Ethereum F = % * 3
R iR i 2 T Bl Fr %= § Ethereum 1 { R
& BEK 3HPF > Quorum & BEAR A s B o

2.'2 ¥ k& & % ( Constellation Node ) : @ d < % 5312
( Transaction Manager) % # 3 #i-e (Enclave) 2= »
BE AR @w%fﬂm’@ﬁﬁ%ﬁ%éﬁ%%
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3.Quorum ¢« it i * 7 58 (Quorum Decentralised App,

DApp) @ fdfii £ R & 4% Hip 4 £ A4 F ok
& -

B 5 Quorum i & fv2E 4

BANK A
Dapp / API

Rules orchestrator Proof generator
Constellation Node

Transaction Manager Enclave
Quorum Node

» «
Public Contracts Private Contracts

Y ’ Y
Quorum Block Propagation

MAS Regulator @ 8 @ @ MAS Central Bank

|- >

Dapp / API Dapp / API
Bank B =
Constellation Nods Caonsteallation Node
€ > Dapp / API < <
Quorum Nods Quorum Node

Constallation Node

Quorum Node

74 % & Project Ubin Phase 2

10



( = ) Hyperledger Fabric

A

FHFEE P TS o
Hyperledger Fabric 1 & w7 (5B 6) @ 45

1 % %&éﬁ% (Chaincode) @ § F T & £ 7+848 - 11 & ik
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2. &8 B (Orderer): f #4474 LA > KK
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14
3.1 wE ® «« (Certificate Authority ) @ #% & & &z p >

A g 7§Fg_’g,—i14nb°
4. Fabric & 2t (Fabric Peer) : g & B8R B ] #7304 o
IO AR AR o

] 6 Hyperledger Fabric i & w78 4

BANK A Orderer MAS
Client Ordering T Client
. Service
Fabric Peer Certificate Fabric Peer Certificate
Authority Authority
Chaincodes Chaincodes
|
- BANK B BANK X =
Client Client
Fabric Peer CA Fabric Peer CA
Database Database
Chaincodes Chaincodes
Database Database

74 % & Project Ubin Phase 2
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(z ) Corda

A BT R s o
Corda i & w7t (FERI 7) ¢ 3% ¢

1. Corda 4 #zr i J& * # ;% ( Corda Distributed App,
CorDApp ): CorDApp # 3= 42( Flow )~ £ ¥ ( Contracts )
2Rt A28 e (APl)» a3t a B &gk b 2 A d st
et 4258 > ik FCorda & 5 T ¥ 53 B4EZ L AR o

2. 4% BPRAx+ (Network Map Service ) : ¢ 3L 2 3 # 2 4%
BHHEIPZE » R UAREE TR -

3. 2R+ (Notary Service) : # Jc 3|2 & PF > 3% B30

Bl 7 Corda 2 & Fjkw7¢ fi

MAS Bank X
Client Client
Corda Node Corda Node
CorDApp Bank A CorDApp
Vault | el 7 Vault
Corda Core Corda Node Corda Core
API

Network Map ContEets Notary
Corda Node Vault Corda Node
CorDApp f— Corda Core - 5 CorDApp

Vault Vault

Corda Core

Corda Core

731 & R Project Ubin Phase 2
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e (72— > ¥ 3% 2014 # 3 4 T Innovations in payment
technologies and the emergence of digital currencies ;> = & >k %
17k 7828 DLT M2 aR: B mgad2 5 R
Mg o BRHATELBLET WL AL R R AR

-~ BERTEFRGETE NI

ERP wiF (TenW B*ﬁ&%‘ﬁﬁ;’-% ( Real Time Gross Settlement,
RTGS) i ste FrprdgiE 20 &£ > FURF G H I h4 pil 1 18
T2 4 » BOE ** 2016 # 1 7 4% J) #-i& {7 RTGS 5 %uE A1+ 4 -
T3 2017 # 5% FF T - X RTGS % SL B o & k#1%% RTGS
GRS PRI AAER IR - BIFLB I AAL K ¥ A
RIS T AR T BRI R E L S 5 (AL -

(- ) € %24 & (Higher Resilience)

BOHRRIESE @ FE o L RTGS f say i@ v ¢
Fot BOE # 5] AR b 55 AT Seeh Ruis 4 0 T A %

(=) { &7 %+ (Greater Access )
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(=) { A=z 3 (Wider Interoperability )

% kATHR RTGS i susbdi * 14 & W% %&*’—r%%m 15020022
WA e H B B L HEFE kR
AME EHME S AL 2 R

(w ) =z @& * 545 (Improved User Functionality )

£pIRBZE R > AT RTGS J S#3- i s &L ¢
*F R b 2 ERR(EET X240 B )y E
mEEE T R 4258 45 (Application Programming Interface,
APl) Bt i 2 hds fdicds -

() seit=h23 482 b "% ¢ 32 (Strengthened End to End
Risk Management )

» FUEH U T ek SR 'g 0 BOE M- PF Y B ATR
RTGS i st %2 = #g & % s(High-Value Payment System, HVPS ) »

1) fé“? RALE R AL Z R YA ’E =
- FPERTGS 4 ##r DLT $#43 i

2017 & p& BOE iBini DLT Haed A % R I 2 #74
RTGS i sz 7w Hojis o o fl H e pprenpoid 5 B » 1T # BoE 4,

FugF s 2B # DLT $ivehgiz < 54 T 2 uk
DLT s it i 2 R H AR el 0 E <

2019 # 6 * BoE # # ' Future of Finance ; 3¢ % » 3 & 3
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BoE § & 1 1% 5 B3 #7% RTGS & st fF g 1 F
RAIFTE A G 4 o PP & BOE 3R 2 2243 DLT $jivz. £
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Ak St F RIIE 00 2024 £ R o

= ~ BoE & #HATEI & & iF2 DLT A%

2016 # 6 * » BoE = = & g ft L 4 id F ( Fintech
Accelerator ) » &2 FLELATA| 2 P £ (T2 (7 L B IEARE > MIF R
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Hub) P~ £ m s B> B FEPHITA 273 60 2 &
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(= ) Ripple
2017 # 3 * > BoE £ Ripple i DLT & * 2 ¥4 %

+# * Ripple Connect 2 B =z ;% stk & 13 3% ( Interledger Protocol ) »

Feta fA7 e b s B RTGS & 5t b 1B ) 45 4 2 = ke
2017 & 7 % 3 £ plE2 % > ¥ %-Ripple = 284 1 5 B3
# RTGS i s> e #AJZa B j W2 i i f i
RAERBFAIHEZ TE S EAFTEBEREL G 3 RART 4
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( = ) Baton Systems-Clearmatics Technologies Ltd~R3 % Token

2018 # 3 * > BoE # # ¥2 Baton Systems - Clearmatics
Technologies Ltd ~ R3 2 Token & iTi& (7124 % > #5 BY 3 A
% BOE #75% RTGS % sidrim s DLT % 5o/ 4% o

Baton ¥ Clearmatics 1% 18 APl 22 RTGS & Suip|i& & 50/ 4 »
R3 2 Token R4t -4 47 ; ¥ ¢ Baton ¥ % ¥ & & 8 (Regulatory
Node) » TPz b 'k o

(z ) Chain
2017 & 10 * 'BoE = # & % Bu4a374] o> @ Chain i& = DLT
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2018 # 11 * 15 p » BoC ~ BoE 2 MAS % f# % ' Cross
Border Interbank Payments and Settlements: Emerging
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- ~ Project Ubin

2016 # 11 *

72 DLT #4 %

BT TR

A

MAS # # kx

% rPrOJect Ubin | ¥4 %%

ETINS

LI

7 ) DY N _L’—':;
HEEL2ZBHE

Project Ubin

d MAS &2 2 ¥ £ 482 DLT HiF* »t 4
e
P E s s 6 (B9 paer

55 FE M MARE RS E S T SRR RRE R
IAM i A B A S DT 52 hide b p A ES
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model

_Z .

Phase 1: Phase 2: Phass 3 Phases Phase 6:
Digitalising Domestic Delivery versus E Target Cross-border DvP
the SGD interbank Payment on DLT operating and Payment

transfer

versus Payment

Phase 1: Digitalising the SGD
In this phase, MAS and R3 explored the use of a central bank digital currency - a toke
SGD - for interbank payments

nised version of the

Phase 2: Domestic interbank transfer
In this phase, MAS and ABS explored DLT-
such as

-enabled Interbank transfers and examined specific RTGS

functionalities, queue handling and payment gridlock resolution,

Phase 3: Delivery versus Payment on DLT (DvP-on-DLT)
In this phase, MAS and SGX collaborated to realise domestic DvP settlement on two separ
platforms,

ate blockchain
which is the focus of this report

Phase 4: Payment versus Payment for cross-border settlement

In this future phase, the objectlve is to assess the feasibllity of cross-border DvP.

Phase 5: Target operating model
In this future phase, the objective is to evaluate the impact of
market proc )

LT on existing regulatory framework and

Phase 6: Cross-border DvP and Paymant versus Payment
in this future phase, the objectlve is to apply

(OS5

the learnings garnered to execute cross-border settlement of

Ooth payments anag securities

TR kB MAS
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= ~ Project Ubin & FFERIZRE 8L
(=) % 1P

2016 # 11 * 16 p MAS & '3 F 22374 3 5 2 & #7
(SGX) -~ 8 p4i7¥8 R3 & {¥fx# Project Ubin $£ 4 2%
FEEC R PF 63F

woowl
2016 &= 11 " 14 p 43 12 % 23 P == o

2017 # 3 ® d & fey5 & Deloitte 35 % % 1 s 8482 > p %
% 4% DLT g # > 2 faff DLT = = k3] (Prototype) 2
ESCE - SRR IR L DA S E I S A
( SGD-on-ledger ) » ¥ = # 4 #& Ethereum B & T -
( Ethereum-based blockchain) £ 7 7 RTGS % 3t ( MEPS+)

PEXBPRETL A2 L2880

(Z) 5 2K

MAS >+ 2017 # 7 % 1 10 * FFiE 7 % 2 FFELRIF £ BE R
Exve #0347 I DLT T & kil 4+ % FH* R3 2 Corda~ 1BM
z_ Hyperledger Fabric 2 Ethereum 2 Quorum > B % & 5 J/inde &
g% %42 DLT = 2 R4l -

A=

2017 & 11 * 14 p

» MAS 223740 8L 4217 2 € £ 6 3 £ P
RERRL

o AFER B2 3ADLT T 5 R BEA R
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(Z) % 3F&

2018 # 8 % 24 p » MAS ¥2 SGX 2 # B 4087 % 3 FF
Bl 0 B BF & 1735 2 Anquan Capital ~ Deloitte 2 Nasdaq +
BHEEAT SHARCTARS R A FE 20 hE s
FEARTHEA RS AR RPN EST AL IS A

BFE

2018 # 11 * 11 p » MAS 7 % = 5 %= = P|3#E » T 22 SGX
L AP ERFEL o3 RIUFE TH L EFEH Project Ubin %
2B TR BT 2 2 BIREH BETN ORI HERAH
# ( Delivery versus Payment, DVP ) p #- i* ,-;—;v_r WAL TP A
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