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Putting the ‘Fin” Back in FinTech




Brief history of R3

Family office Conclave
.« Early-stage start-ups + Use of “Confidential
investment FinTech space Computing”

Industry roundtables  Distributed ledger technology (DLT) platform » Build privacy protecting
- 1st: 8 banks i« Specifically for the finance industry, addressing: solutions

- 2nd: 11 banks -

Engineered for business
Restricted data sharing
Easy integration
Pluggable consensus
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Final Industry roundtable

» 15 banks, infrastructure

: operator, and VC firm

LiquidityEdge

» Electronic trading platform
for the US Treasury

Distributed Ledger Group

i « “DLG” renamed to “R3”

i« 42 founding members

Why “R3"?

1. David Rutter (CEO)
2. Todd McDonald (COO)
3. Jesse Edwards (CFO)

Corda Enterprise

* Harnesses core elements of

:  Corda to build applications

* Help businesses get up and
running

Financial services

Supply chain

Healthcare

Insurance, etc

For informational purposes only. All rights reserved.



The business problem in financial services

The industry is defined by agreements
among financial institutions

Agreements are recorded by both parties
in different systems

Cash balance

Security under
custody

Derivative

agreement

“The following bank and | agree that
they owe me $1 million”

“The following custody bank and | agree that |

own 1,000 shares of the following corporation”

“Bank A and B agree that they are parties to
the following Interest Rate Swap...”

1. According to Richard Brown, CTO of R3.

& A sends update to B hoping A

B reaches the same

conclusion about the new
/_\ /_\
state of agreement

Bank A < Bank B

Industry pain points
» Reconciliation performed institutions separately
» Discrepancies exist when different systems end up
believing different things
» Tens of billions of dollars spent each year !



Corda envisions a single, global ledger

Connecting institutions and people

A system for recording

and managing financial agreements that is
shared across firms, record agreements consistently and identically,
that are visible to the relevant parties and appropriate regulators

End-state principles Architectural requirements

Assured Identity Privacy Legal Footing Scalability Longevity Interoperability

Access to transaction
details restricted to
participants of the
transaction and those
who need to assure
themselves of
transaction
provenance

Deals recorded by the Different versions of
ledger are, by Network should scale Corda able to coexist
contract, accepted as - on the same network
. . to support billions of .
admissible evidence . . and later version
. transactions daily o .
and legally binding by applications will
all parties in disputes continue to run

Platform is designed
to allow multiple
applications to coexist
and interoperate on
the same network

Parties will have
assurance over the
identity of participants
in the network

Corda allows businesses and ...between legally-identifiable ...that is meant to be highly

individuals to transact privately... counterparties on a single network... scalable and interoperable.

Source: Literature research



Putting the ‘Fin’ back in FinTech

Corda uses Blockchain/DLT to solve the financial services business problem

Characteristic

What it means

Corda’s design

Consensus

Validity

Authentication

‘| see what you see...
and | know that what |
see is what you see”

Rules that define
whether a given
proposed update to
the system is valid

Data once committed
cannot be changed

Actions in the system
are associated with
“private keys”

Visibility on a “need-to-know” basis
Parties within the same transaction should see
details about a shared fact, but not a 3rd party

Users write their own validation logic for each
contract

Only the parties who are part of the transaction
need to be in agreement about a fact

Notary to ensure two valid, but conflicting
transactions cannot both be simultaneously
active in the system

Once committed, nobody else will accept a
transaction if it tries to build on a modified
version of some data that has already been
accepted by other stakeholders

No concept of a “master key” or “administrator
password” that gives God-like powers

Corda’s feature

* Maintains a permissioned, private,
enterprise DLT platform, not “blockchain”

- No unnecessary global sharing of data

— Achieves consensus between firms at
the level of individual deals

- Allows transactions to be validated by
parties to the transaction rather than a
broader pool of unrelated validators

- Enables regulatory and supervisory
observer nodes

» Explicit link between human-language
legal documents and smart contract code

 Builds on industry-standard tools and
supports a variety of consensus
mechanisms (pluggable consensus)

» Arranges and automates of workflow
between firms without central controller



CorDapp: a distributed application running on Corda

Encapsulation of business logic, replicating financial services between institutions

Contract

Transaction

IOU

* Borrower owes
Lender $

» Payable by Date
* Interest rate %

* Late repayment
penalty X

» Corresponds to the real
world definition

* Mechanism used to impose
constraints on how states
can evolve

» Different to smart contracts
of other DLT i.e. not stateful

Source: Literature research

IOU Contract

Reference

~ Participants
-« Alice
~ + Bob

Properties

i * From: Alice
|« To: Bob

| * Amount: $10
- Due:31/12/21
* Interest: 3%

« Immutable object representing
facts known by one or more
Corda nodes at a specific

point in time

« Can be arbitrary data for facts
of any kind e.g. stocks, bonds,
loans, KYC data, identity, etc

Cash;
Owner: Alice
Currency: HKD
Amount: $5

10U,
From: Alice
To: Bob
Amount: $10

Signer: Alice

Pay command

Signers: Alice, Bob

Settle command

Cash,

Owner: Bob
Currency: HKD
Amount: $5

[o]UR

From: Alice
To: Bob
Amount: $5

Transaction triggers update of shared fact i.e. state

State updated by creating a new version of the state and
marking the existing state as historic / consumed

Sequence of state replacements gives a full view of

evolution of the shared fact over time




The business problem in financial services

Initiator generates a Responder verifies Notary checks if the Initiator and responder
transaction with the new transaction according to the transaction is double spent, check notary’s signature,
state and sign it contract, signs if valid signs if valid update ledgers

Propose | | Sign | _ | Record | _
update update update
|, Check | Sign || |, Record
update update update
N Sign |
update

Source: Corda documentation, R3



Barclays' Smart Contract Templates
The first public demo of R3's Corda (2016, O2 in London)

Generation of agreement

@ BARCLAYS

Template Editor A ment Editor Trade Affirmation Trade Viewer

Bank A - Bank B - Master Agreement
=X B -

Trade Entry

Agreement Date 16-Mar-2016 1S DA®
Barty A Bank A
Party & - International Swaps and Derlvalives Association, Inc.

2002 MASTER AGREEMENT
dated as of| 16-Mar-2016

Bank A andiPafy Bl have entered and/or anticipale entering into one or
re transactions (each a “Transaction”) that are or will be govemed by
this 2002 Master Agresment, which includes the schedule (the

hedule"), and the dacuments and other confirming evidence (each a
“Confirmation’) exchanged between the parties or olherwise effective for
the purpose of confirming or evidencing those Transactions. This 2002
Master Agreement and the Schedule are together referred to as this

Interest rate swap
created by Bank A

Trade affirmation by Bank B

# BARCLAYS

Template Editor Trade Viewer

Agreement Editor Trade Affirmation
Bank A: Tracle Entry

Product Type:  Interest Rate Swap ¢
Fined Rate Payer = .
Notional USD 15,900,000
Payment Frequency SemiAnnual
Effective Date 2016-04-04
Effective Date Adjustment None
Termination Date 20260316
Termination Date Adjustment Mone.

Fixed Rate 1677%
Day Count Basis Day D30
Day Count Basis Year Y360

Template Editor Trade Viewer

Bank B: Trade Affirmation

Date Trade Type. Trade ID Counterparty
20160404 Interest Rate Swap TRADEI02 Bank A
2016-04-04 Interast Rate Swap TRADE101 Bank A

Agreement Editor Trade Entry

N Fixad Rate Payer
Motianal
Payment Frequency
Effective Date
Effective Date Adstment
Termination Date
Termination Date Adjustment
Fixed Rate
Day Count Basis Day
Day Count Basis Year
Roll Convention
Day In Wonth

“Master Agreement

Accordingly, the parties agres as follows:—
Reproduced with permission of ISDA

Roll Corvention ModifiedFollowing
Day In Morith 0
Payment Rule InArrears

Payment Rule
Fayment Delay

Payment Calendar

@ BARCLAYS

Bank A

USD 15,900,000
SemiAnnual
2016-04-04
None
20260316
None

1.677%

D30

Y360
ModifiedFollowing
10

InArrears

o

London

Trade running on Corda

platform

Template Editor Agreement Editor Trade Entry * BARCLAYS
Trade I0: TRADE102 Date:2017-03-30
Floating Schedule Fixed Schedule
REEMENT

Fixed Rate Payer Bank A Base Currency usp

National USD 15,900,000 Eligible Currency usp

Payment Frequency ‘SemiAnnual Eligible Credit Support Cash In an Eliglble Currency

Effective Date 2016-04-04 Thresholel uspo

Effective Date Adjustment. Nene Independent Amounts usDo

Termnination Date: S Minimum Transfer Amount USD 250,000

Termination Date Adjustment None —— USD 1,000,000

Fived Rate i Valuation Date Every Local Business Day

Day Count Basis Day D30 Notification Time 2:00pm London

Day Count Basis Year D Resolution Time 2:00pm London time on the first

Rall Convention MaddifiedFollowing Interest Rate EONIA

Day In Manth 10 Adéress For Transfers -

Payment Rule Itz Local Business Day Londan, NewYork

Pavment Delay 0

Visualization of network

49 DISTRIBUTED LEDGER GROUP

Network Simulator

Rates Service Provider RegulatorA @

| BankA Handshaking and awaiting n proposal

|
Timestamping Service
[

BankB @ Queryingor

Source: https://www.ibtimes.co.uk/barclays-smart-contract-templates-heralds-first-ever-public-demo-r3s-corda-platform-1555329




Corda’s platform offers several advantages

Current status Y  With shared ledgers Solving pain points for the
financial services industry
» Operational simplification
 — f — f —  e—
Bank A Bank B Bank A Bank B ° Regulatory eﬁICIency
Action Action Action Action  Risk reduction
| ! « Reduction in clearing/settlement time
Perception Perception Shared Perception = Truth . . . - .
! : « Improvement in liquidity capital
Processing Processing Shared Processing Logic * Minimization Of fraUd

Communication Shared Ledger Platform



Comparing Corda with other DLT Enterprise platforms

rs

HYPERLEDGER FABRIC
Opn?(r)%tleon * Private — permission needed * Private — permission needed .
» Validity — only parties in the same
transaction take part  Practical Byzantine Fault Tolerance .
Consensus .
+ Uniqueness — notary node can run (PBFT) consensus protocol (PoS)
several consensus algorithms
Governance * R3 * Linux Foundation » Distributed among participants
+ Kotlin » Golang » Solidity
Smart contract
* Legally bound * Not legally bound * Not legally bound
Revertability of * Roll back function available in case of . » All executions are final and cannot be
: . * Unclear as to how conflicts are resolved
transaction accidental error reverted
Currency * Nil « Nil + Ether
» Specialized DLT, customized to the » Preferred platform for B2B operations, » Generalized applications, mostly P2P
Use case : . L : . .
needs of financial service industry mainly enterprises and B2C operations

Source: Literature research
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