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Agenda (27/01/22 - 17:00-18:30h - digital session)

0. Welcome # PN M. Schuck 5m
1.  Opening | DLT-based Banking — Status Quo i Frankiurt School P. Sandner 10m
2. DLT-based Intra-Banking in Germany
21 ..... SupranatlonalperspectlveHgﬁﬁ&%w ........... M SCthdde .......... mm
2.2 Market Participant’s perspective Z!gm[z% gBﬁ‘I:IhK P. Kohl-Landgraf 10m
3. Spunta Banca — DLT-based Interbank Reconciliation
31Ita“anBankmgMarketsomtlon_Supranatlonalperspectlve;:h: ..................... PGlucca .............. 10m
3.2 The Spunta Banca Solution — Founder perspective ADBI /ABI- > gt?tgz?io 15m
4.  Cross-Border Blockchain based Interbank Business NTTDAarta / bitkom B. Matten (Host) 30m

The Way to Go:
Challenges and Perspectives for German Market
(Panel Discussion / Q&A)
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AECRESITED

DLT-based banking: Aspects of the digital euro and tokenization of assets

Prof. Dr. Philipp Sandner
T " Blockchain Center
_;’-~E Frankfurt School of Finance & Management

E-Mail: p.sandner@fs.de
7 Pt Internet: www.fs-blockchain.de



https://campus.frankfurt-school.de/clicnetclm/iFrame.do?kat_id=104873
https://campus.frankfurt-school.de/clicnetclm/iFrame.do?kat_id=104873
https://campus.frankfurt-school.de/clicnetclm/iFrame.do?kat_id=104873

Fra n kfu rt SChOO I _' Prof. Dr. Philipp Sandner

Head of Frankfurt School

BlOCkChaln Center k. Blockchain Center

WHAT WE DO Prof. Dr. Philipp Sandner

Frankfurt School Blockchain Center

The Frankfurt School Blockchain Center was founded in 2017 by

Professor Philipp Sandner. We are a think tank and research Mail: p.sandner@fs.de
center which investigates implications of the blockchain technolo-
gy for companies and their business models. = Head of the Frankfurt School Blockchain Center (FSBC)

= Professor at the faculty of the Frankfurt School of Finance & Management
= Board of Directors of 21e6 Capital, FiveT Fintech Fund and Blockchain
Founders Group

@ 0 0 ©

= Member of the Fintech Council (FinTechRat) of Germany’s Federal
Ministry of Finance

Consulting, Education Startups advisory ~ Community _ _ o
prototypes & trainings & incubation & events = Blockchain technology in general, crypto assets such as Bitcoin and
& research Ethereum, the digital programmable Euro, tokenization of assets and rights,
digital identity.
OUR PARTNERS COMMERZBANK (| INVAG® il d-fine @ SetteMint €2 intas.tech

‘European Blockchain Labs
STIFEEL; METACO @ Foundezs DEC |2y ascanon



There will be no finance, no capital market without blockchain

5; Frankfurt School

Blockchain Center

Digital Securities (eWPG)

De-materialized securities on

blockchain
Fondsstandortgesetz
Euro
on blockchain
"Crypto License” in Germany Decentral
as fundament for custody Crypto assets

(e.g., Bitcoin, Ethereum, DeFi)

CO2 on Blockchain

Ildentity Management

BN aacse ~rous © Prof. Dr. Philipp Sandner
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MiCA regulation of the
European Commission

MiCA regulation of the
European Commission

MiCA regulation of the
European Commission




What is the current state of DLT?

F

Frankfurt School

Blockchain Center

100 %
Smartphones
Distributed
Ledger
Technology
0 %
2005 2015 2025 2035

BN aacse ~rous © Prof. Dr. Philipp Sandner

rrrrrrrrrr




T o = R

BRie




From a normative perspective, which digital money solutions could be applied in

various domains?

5; Frankfurt School

Blockchain Center

Main Retail and Industrial Capital International International
Driver Merchants Payments Market (With KYC) (Without KYC)'
Traditional Solution
Physical Central Yes Yes
Cash Banks
Payment via Commercial Yes Yes Yes Yes
deposits Banks
Digital Money Solution
CBDC Central Yes Yes Yes Yes
Banks
Trigger Commercial
Solution Banks Yes Yes Yes
Financial
Stablecoins Companies Yes Yes
as Issuers

Source: Sandner/Gross (2022)

Notes: Y Includes the entire space of Decentralized Finance (DeFi) in a peer-to-peer manner

© Prof. Dr. Philipp Sandner
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When can we expect significant volumes for these digital money solutions in specific 5; Frankfurt School

application domains?

Blockchain Center

Relevance Main Retail and Industrial
for Euro Driver Merchants Payments

Capital International International
Market (With KYC) (Without KYC)'

European
CBDC :€ Central =2026
Bank

Federal
Reserve

People’s Bank

of China =2022

Commercial

Trigger € Banks; Deutsche =2022

Solution Bundesbank

Basically no
significant
projects

Stablecoins

=2022

Private Issuers
Partly Regulated

Source: Sandner/Gross (2022)
Notes: Y Includes the entire space of Decentralized Finance (DeFi) in a peer-to-peer manner

BN aacse ~rous © Prof. Dr. Philipp Sandner
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=2019




Which solutions for the digital euro can we expect, and when?

5; Frankfurt School

Blockchain Center

Main Driver Retail and Industrial Capital International International
Merchants Payments Market (With KYC) (Without KYC)'
CBDC European - -
Central Bank =2026 =2026
Triaaer Commercial Banks
Solatia Deutsche 22022 =2023
Bundesbank
Stablecoins None

Source: Sandner/Gross (2022)

Notes: Y Includes the entire space of Decentralized Finance (DeFi) in a peer-to-peer manner

AACSB  “EQuis © Prof. Dr. Philipp Sandner
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How does asset tokenization work?

5; Frankfurt School

Blockchain Center

Token life cycle Asset

Company
Real estate
Machine
Cars

Art

Patents and
IP rights

BN ascse -~ rous © Prof. Dr. Philipp Sandner
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Token type

Equity tokens
Debt tokens

Fund tokens
Ownership tokens

Issuance

Tokens are
generated

Securities’
prospectus
granted

EU passporting

Investing

Investor
onboarding

Compliant
KYC/AML
procedures

Trading

Trading venue in
a closed setting

Trading via
exchanges and
MTFs




5; Frankfurt School

o 5
How does asset tokenization work” Blockchain Center

Equity tokens: This asset represents
X equity tokens. Investors do own a
share of the entity and thereby
indirectly a piece of the asset.

Debt tokens: This asset represents x
debt tokens (e.g. flexible interest rate).
Investors do not own the asset neither
do they own equity.

Source: Amazing Blocks AG (2020)

BN aacse ~rous © Prof. Dr. Philipp Sandner
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The asset universe: bankable and non-bankable assets

F

Frankfurt School

Blockchain Center

Tokenization creates new asset classes and revolutionizes existing ones

Bankable assets

» Stocks, profit
participation
certificates,

% E currencies, bonds
« Can be directly
;E_ & created on the
Blockchain
. ;
$ axn * Not necessarily

backed by real
assets

* |ssuers must be
trusted that value is
behind the asset

BN aacse ~rous © Prof. Dr. Philipp Sandner

AccRiaiTin




The asset universe: bankable and non-bankable assets 5€ ETc?cilérfgithSeeirt]teciOl

Tokenization creates new asset classes and revolutionizes existing ones

* Stocks, profit % * Any kind of real

articipation
Eemﬁcgtes roum P assets (real estate,

_ art, patents,
currencies, bonds P

T
]
‘-‘ coupons, cars)
&R

% = . > certificates,
« Can be directly fe<mm
= nﬁﬁ; (érlea’:(ec:]o_n e C) 51 « Ownership can be
. oGl | @ fractionalized and
$ am| * Not necessarily 4\ fungibility of asset is
backed by real g created
assets ﬁ i « Increase efficiency,
* Issuers must be m enhance trust,
trusted that value is reduce costs
behind the asset
| |

BNascss “fus  ©Prof. Dr. Philipp Sandner
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Contact 5; Frankfurt School

Blockchain Center

BN aacse ~rous © Prof. Dr. Philipp Sandner

Prof. Dr. Philipp Sandner

Please feel free to contact me via mail (p.sandner@fs.de),
LinkedIn or Twitter (@philippsandner)

» Head of the Frankfurt School Blockchain Center (FSBC)

= Board of Directors of 21e6 Capital, FiveT Fintech Fund,
and Blockchain Founders Group
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Prof. Dr. Philipp Sandner £ Frankfurt School

Blockchain Center

Current position = Professor at the faculty of the Frankfurt School of Finance & Management
= Head of the Frankfurt School Blockchain Center (FSBC)

Memberships and affiliations = Member of the Fintech Council (FinTechRat) of Germany’s Federal Ministry of Finance
= Member of the EU Blockchain Observatory established by the European Union
= Co-founder of the German Blockchain Association, the International Token Standardization Association (ITSA), the Multichain
Asset Managers Association

Expertise = Blockchain technology in general, crypto assets such as Bitcoin and Ethereum, the digital programmable Euro, tokenization of
assets and rights, digital identity.

Experience and education = Board of Directors of 21e6 Capital, FiveT Fintech Fund, and Blockchain Founders Group
= Advising financial organizations, industrial corporations and startups concerning their blockchain activities
= Research fellow at the Technical University Munich, the Ludwig-Maximilians-University Munich and the Berkeley Center for
Law & Technology
= Studies of business administration focusing on computer science at the University Mannheim, Copenhagen Business School
= Co-founder of a consulting company specialized in the area of innovation strategy, IP and technology transfer

Awards and prizes = Ranked as one of the "top 30" economists by the Frankfurter Allgemeine Zeitung (FAZ), a major newspaper in Germany, from
2018 until 2021
= "Top 40 under 40" ranked by the German business magazine Capital
= Awarded with several scholarships and research prizes

Publications = Publications in international peer-reviewed journals such as Administrative Science Quarterly, Research Policy, the Journal of
Marketing Research and the Journal of Business Venturing
= Editor of two books; one book focuses on the implications of blockchain technology on companies, the other one focuses on
the implications for the society. More: www.die-blockchain.ist/die-zukunft/

Frankfurt School Blockchain Center » Analyzing the implications of blockchain technology on companies and business models
» Providing a platform for decision makers, startups, technology experts and industry professionals to exchange their knowledge
and share their visions

. e
N Q0GB Equis © Prof. Dr. Philipp Sandner
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DLT based Intra-Banking
Supranational perspective

Matthias Schmudde, Deutsche Bundesbank



Distributed Ledger Technology
Basic technology for smart economy

— The DLT could help creating a smart
economy

— Benefits of DLT

* Redundancy of reconciliation due to
joint data base

« Smart contracts could support the
automated settlement of pre-defined
contracts based on conditions (faster,
cheaper, more reliable => less
transaction costs).

— The payment method should be part of
the overall process of settlement.

In a smart economy a synchronized flow of goods and money should
be facilitated to the largest extent possible without foregoing stability.

Banking on Blockchain in Europe
27th January 2022

Seite 22



DLT market initiatives landscape
Financial markets

Cash Settlement ‘ B I S

mastercard.

MARCO BN BLOCK :;';""‘z-.
POLO NN CHAIN K5

NETWORK H

@we frade FNALIT Yeeo — 22

SOCIETE

Securities settlement g’g ﬂnledger . BNP PARIBAS GCENERALE

( LiquidShare

eurex [EIEER] e

LB=BW O raxos |||| DTCC
PX
-lDeka

Investments

. b ASX SDA COMMERZBANK

2017 2018 2019 2020

Banking on Blockch p
27th January 2022
Seite 23



DLT market initiatives landscape

Real economy

Machine-to-Machine
Fully automated settlement between devices

* electric car pays independently for the charging station at the car park
* train pays station fee to the railway station

Pay-per-Use
Direct payment of an amount depending on consumption/use

* streaming palttform charges individual price based on actual use

* leased machine charges a price measured in units of use and processes the
payment independently

v
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Internet of Things

Smart Payments in the internet of things (IoT), which can be initiated by
interaction with the end customer, unlike M2M payments

* paying the neighbours for the shared use of their photovoltaic system
» payment for partial consumption from an energy network

Banking on Blockchain in Europe
27th January 2022
Seite 24
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Financial markets and real economy trends
Use cases induce smart solutions for digital money

‘ Real economy use cases are evolving as well with demand

Many financial service providers, clearing and settlement
institutions, and fintechs are actively investigating DLT use cases

for suitable cash settlement services
Many institutions started proof-of-concepts — mainly in the
field of securities settlement or cash settlement
Consortia and joint-ventures for cooperative research and
development

Benevolent legislation process facilitating the tokenization of
assets

27th January 2022

IBanking on Blockchain in Europe
Seite 25



Digital money
Initial problem

Smart Economy

Usage of DLT is
iIncreasing
Smart contracts can
automate the
execution of
contracts

But: Smart contracts
need digital money
for settlement

Payment systems

Current payment
systems offer safe
and efficient
settlement in central
bank or commercial
bank money

But: No option of
executing smart
contracts in
conventional
payment systems

How to settle the cash leg of DLT based transactions?

Banking on Blockchain in Europe

I27th January 2022
Seite 26



Digital money
Options

DEUTSCHE

........

Money in programmable

applications

Cross-sector perspectives from the
German economy*

Frankfurt am Main, 21 December 2020

Report

Banking on Blockchain in Europe
27th January 2022
Seite 27

Tokenised commercial bank
money

» Suitable payment solution
under the assumption of a
stable, secure and
interoperable standard
solution

* Limited to deposit insurance
schemes

-

Private crypto token (e.g. Ether)
and stable coins (e.g. Diem)

N

» Technically capable

* Practically unsuitable
 Limited interoperability
* High volaitility
* Legal uncertainty

o J

Central bank digital currency

» Suitable payment solution
under the assumption of a
stable, secure and
interoperable standard
solution

+ Fail-safe by definition

Trigger solution

» Suitable for smart contracts

« Same message types as
conventional payment systems

* Related limitations

Private solution

Public solution



https://www.bundesbank.de/resource/blob/855148/ebaab681009124d4331e8e327cfaf97c/mL/2020-12-21-programmierbare-zahlung-anlage-data.pdf

Digital money
Bundesbank’s role

&

Committee on Payments "BlS EUROPEAN CENTRAL BANK
and Market Infrastructures =~ &%

EUROSYSTEM

Digital euro
* Investigation phase
* Supplement to cash

Principles for Financial Market * Risk free central bank money
Infrastructures (PFMIS), * DLT-suitablity under investigation
Principle 9: \

An FMI should conduct its
money settlements in central /
7

bank money, where holeg il DEUTSCHE
practical and available, to avoid ale u BUND ES BANK

credit and liquidity risks. Trigger solution EUROSYSTEM
» Proof of Concept
* Supplement to TARGET
Services
* Risk free central bank money
» Suitable for DLT-based
transactions

27th January 2022

IBanking on Blockchain in Europe
Seite 28



IThank you for your attention!

Matthias Schmudde

Deutsche Bundesbank
Wilhelm-Epstein-Str. 14

60431 Frankfurt

Germany
Matthias.Schmudde@bundesbank.de

Banking on Blockchain in Europe
27th January 2022
Seite 29



Smart Derivative Contract
Looking beyond a recent Proof of Concept

Banking on Blockchain in Europe
Market Participants Perspective

27.01.2022, Peter Kohl-Landgraf, DZ BANK

EYd DZ BANK



A Product Innovation enspired by new Technologies

Smart Derivative Contract (SDC) Proof of Concept (2021)

= Design of an entirely self-processing OTC derivative = Legal binding, NPP-compliant transaction between DZ BANK and BayernLB
= Fully deterministic post-trade concept without any human discretion = Six trading days, two offsetting 10Y IR-Swaps, 1Mio EUR notional each

= Detach bilateral OTC transactions from counterparty credit risk = Automated processing and premature termination

= Agnostic methodology: SDC as a process and product innovation = Distributed service infrastructure, Deutsche Borse acting as account manager

¢

¢_'/‘

Sy,
A\

&

y /

Technical aspects Legal and documentation
= Platform agnostic design = Common terminology
= Scope of DLT usage = ,Code is part of the law* SDC Beyond
= Usage of a Stable Coin versus = Full potential when external and internal
CBDC prototype process chains can be redesigned
= Valuation Oracles and usage of = Desirable: Platform for common
market data elaboration and fast piloting
= Extension of the concept to other = Open source collaboration if applicable
OTC derivatives (e.g. FX, EQ) = Take new technological developments
Procedural and regulatory landscape Organisational aspects = Vision of a decentralised and as an inspiration to rethink existing
= Minimal invasive approach = Interdisciplinary team building distributed service eco system business models or even try to build
= Fit of regulatory risk models = Think from outside to inside = Further questions: sdc@dzbank.de new ones

P31 EY1 DZ BANK



Spunta Banca — DLT-based solution

Italian Banking Market Solution — Supranational perspective

Paola Giucca EI3
Deputy Head Retail Payment Instruments and Services

Banca d ltalia BANCA D’'ITALIA



) The Spunta Project

» private permissioned DLT-based project for interbank reconciliation, promoted by ABI,
coordinated and implemented by ABI Lab, the banking research and innovation centre

» to address a labour-intensive and time-consuming back office reconciliation process of
bilateral accounts (like nostro and vostro accounts), in order to clear mismatches in double-

entry book-keeping

» DLT application is not always the best solution and it has to be evaluated on the basis of
the business model: spunta was the ideal candidate for automation through blockchain
technology to make interbank reconciliation faster and more transparent

full visibility of transactions, rapid management of flows with daily (rather than monthly) reconciliation, shared
rules for the symmetrical reconciliation of transactions between counterparty banks....




)

The Project in the Bank of Italy perspective

» the project was presented at our former (and unique) Innovation hub — FinTech Channel,
analysed and discussed under the different institutional angles (Oversight, Supervision, IT)

» it appeared to be a very promising experiment on the use of DLT technology both in

reshaping the process and in developing a new infrastructure based on permission
services, nodes, rules and governance

» in a relatively simple and clearly defined context

- Spunta is a niche interbank process not involving final customers

- its use case may open towards new DLT application

We shared the interest of our banks in improving the understanding on a promising but still

immature technology (DLT) and on potential benefits it may open (standardisation,
certainty, transparency)




Lessons learned

)

» While not relevant in the supervisory dimension, from an oversight perspective Spunta

opens new opportunities for efficiency gains and the potential to leverage them to further
improvements

» Spunta also confirmed the relevance of an active collaboration with the market operators
for the development of successful FinTech initiatives both in the interest of the payment
and financial system and the financial market itself

> Both at domestic and cross-border level

y




Bank of Italy and the Innovation Facilitators Chain

Canale Fintech Milano Hub Sandbox

Design Testing
Launched in December 2020 by Bol to EF Launched in July 2021 by MEF allows

Dialogue

FINTECH
MILANO=uUE

@nm ADITALIA

The first innovation hub launched in Dec 2017
through which FinTech projects can be
presented to Bol to
regulatory/technical support

fintech

assists operators and collaborates in the operators to test innovative services in a
development of Fintech in Italy dedicated regulatory environment
attentive to consumer protection

Facilitate collaboration with industry, academy, public

and private entities (network) to enhance synergies in
Cross Bol Depts involvement according to the FinTech ecosystems

initiative and the support required

It will strenghten the opportunitues for FinTech
operators and supervised entities (ltalian and

foreign) involved in the financial, credit and
insurance sectors to discuss with Authorities —
including Bank of Italy -coordinating themselves
within the FinTech Committee set up at MEF

In July 2021 launched a call for proposals on Al
contribution to improve the supply of financial
services (cohort September 27-October 29)

From its launch around 120 projects have been
analysed

More info on the first cohort will be made public by
the end of September 2021

Wide range of projects developed one of which
(Interbank Spunta) fostered large adoption of
DLT nodes within the banking system

G20 TechSprint 2021 initiative on Green finance and
sustainable economy, in collaboration with the BISIH,
is now in its final stage (100 projects received at global
level)

https://www.bancaditalia.it/compiti/sispaga-mercati/fintech/index.html https://www.bancaditalia.it/focus/milano-hub/index.html https://www.bancaditalia.it/focus/sandbox/index.html

SUPPORT REALIZATION EXPERIMENTATION
Lo 2 I T_ —————————— -» T - ——— ———————— T ———————— -»>
Analysis and design of solutions / models Testing of the solutions realized in a real

Requests for clarification _ ,
up to the pre-marketing phase but controlled environment


http://www.bancaditalia.it/compiti/sispaga-mercati/fintech/index.html
http://www.bancaditalia.it/compiti/sispaga-mercati/fintech/index.html
http://www.bancaditalia.it/focus/milano-hub/index.html
http://www.bancaditalia.it/focus/sandbox/index.html
http://www.bancaditalia.it/focus/sandbox/index.html

Supranational perspective

)

» based on the experience so far gained at national level, active collaboration for the
development of Spunta DLT-based solutions for interbank reconciliation at supranational
level could potential match interest of other banking communities

» Central banks are also increasingly active in discussing and investigate DLT-based solutions
also for the settlement of the cash leg tokenized assets in central bank money

» Banca d’ltalia and Deutsche Bundesbank recently shared their experiences in this field

https://www.bundesbank.de/en/press/press-releases/banca-d-italia-and-deutsche-
bundesbank-discuss-initiatives-for-dlt-based-asset-settlement-in-central-bank-money-879634

y



https://www.bundesbank.de/en/press/press-releases/banca-d-italia-and-deutsche-bundesbank-discuss-initiatives-for-dlt-based-asset-settlement-in-central-bank-money-879634
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The Spunta Banca Solution — Founder perspective

Banking on Blockchain in Europe

ABI Lab

Passion for Innovation



QABI Lab at glance: what we do ADBI " [ABI R

ABI Lab is the Research and Innovation Centre

promoted by the Italian Banking Association (ABI)
that provides thought leadership through its Centres of Excellence
research in the area of banking and financial
services. I

ARTIFICIAL INTELLIGENCE

o SPUNTA 78I 143
Consisting of 122 banks and 70 ICT partners, the QLU @i BLOCKCHAINEDLT
Consortium main purpose is to foster collaboration | = CYBERSECURITY £, CERTFin
between banks and ICT companies on innovative

technology to strengthen the efficiency of the )
financial services. B FINTECH INNOVATION

DIGITAL TRANSFORMATION

IT & OPERATIONS _

SUSTAINABLE BANKING TRANSITION EQ%

Through its Centres of Excellence, ABI Lab
conducts primary research in key areas including
Blockchain/DLT, Digital Transformation, Fintech,
Cybersecurity, Al, IT&Operations and Sustainable
banking Transition.

39



O Innovating the Italian banking sector with DLT ADBI = [ABI Y

Spunta Banca DLT is a private permissioned distributed
ledger technology-based project for interbank reconciliation
promoted by the Italian Banking Association (ABI) and
managed and implemented by ABI Lab, the Italian Banking
Research and Innovation Centre.

The project began in December 2017, when ABI Lab and NTT
Data Italia started working on a blockchain proof-of-concept
for straight-through processing of interbank reconciliations
using R3’s Corda platform. In addition to NTT Data and R3,
SIA is also a technical partner of the project.

In March 2020 the DLT-based system was fully
implemented across the Italian banking sector.

40



O The use case: “Spunta”

The key features of the blockchain, immutability, security and transparency, enabled addition of

Associazione
Italiana

significant value for several sectors. This drove us to identify a suitable and relatively easy use
case to test its effectiveness. In the interbank reconciliation process (“Spunta”), a niche back
office process, we saw an excellent opportunity to embark on this journey.

“ CONS

PROS e

* Small process: the Spunta process is small, even
in terms of business, with small benefits

* IT pervasive process: every optimisation that we
could imagine requires changes to the legacy
systems that generate the transactions

Niche process: Spunta is an internal process, it
doesen't involve final customers

New usecases: considering this particular process,
working on it we could find other possible usecases

The Italian Banking Association have issued the self-
regulatory agreement that rules the Spunta process

Thanks to the simplicity of the Spunta process, we
have sped up the activities and now we are working
for production

41



C Spunta Banca DLT — The process ABI: [ABIERY

BankA

necessary

Execute automatic and Send movements
manual matching |nput and output)

O Open investigation if

AGREEMENT FOR
REGULATING RELATIONS
BETWEEN ITALIAN CREDIT
COMPANIES

— Spunta is about the reconciliation of bilateral account (a sort of nostro and
vostro account). It is a process, generally run by back offices, which aim to clear
every mismatch in a double-entry book-keeping, governed by an Interbank
Agreement, whose first formulation dates back to 1978. On May 15t 2019, the
executive committee of ABI approved the new Interbank agreement that rules
the Spunta process and officially started the path to the production phase for all
the Italian banking sector.

— This process aims to reconciliate material and not digitalized products that are

exchanged between the Banks (e.g. Commercial papers, Promissory note, etc.)

— Between each pair of banks there is a bilateral bank account, where input and
output movements are written. The ownership of those accounts alternates
between the banks every 2-3 years. All banks have at least 1 bilateral bank
account with a counterparty Bank.

— Movements are mostly matched automatically; manual match is executed if
there is a mismatch and an investigation can be opened.

— Automatic and manual matching, are activities performed by only one of the two
Banks.

42



Q Spunta Banca DLT Advantages & Benefits ADBI " [ABI[RTY

DLT's key features , immutability, security and transparency, offer A SETA AT per 111
the opportunity to simplify processes and to increase the dialogue e
and the interconnection within the ecosystem, bringing significant e “ == =
value to every participant. R St

Data loading

%t conmauURATION

(SSPUNTA SPUNTA ITALIA DLT per 11111

0ggi: 18/10/2) ° M 2

“Investigations

lio Note ed Investigations o
mmn

identificativo rapporto 1111222220001 uID: -22222-11111222220001-2018-09-252

Reduced Increased quality
operational risk checks

Transparency Simplified review L BE=
activities e

Daily workflow User-friendly e
interface e
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@ ABILabChain in figures Lab

BREADTH AND PERVASIVENESS OF THE INFRASTRUCTURE

100 existing nodes
SPEED AND ABILITY TO MANAGE VOLUMES

450+ million transactions

.” Vo . . 4+ Terabyte data on the ledger
. L - 127+ million movements between banks
NUMBER OF USERS . . y 2 . L~
600+ users daily involved on the DLT platform ’ >
. " NUMBER OF INTERRELATIONS
. . P 528 relazioni Peer to Peer
SCALE OF THE DLT ECOSYSTEM g S . V
1500+ people involved L >~ -
LS ' - P\
e > DISTRIBUTED NETWORK OF NODES R
a 9 different points of access’in Italy
ud - %




() Spunta in a nutshell: data loading ADBI" [ABI [T

o When the user connects to the

. . T 'SPUNTA SPUNTA ITALIA DLT per 00001  Oggi: 14/12/2020 2
application has full visibility of what ¢ P ”
happened during the data loading i vouceace Home Page Dashboard
prOCeSS: & e Situazione movimenti . Aum“.‘am -
o How many records were processed, © s omen N acie [l = Co
o How many records were P rwacomo |
aUtomatlca I Iy matChed' B rusrica i g ' (CSPUNTA SPUNTA ITALIA DLT per 00001  Ogai: 14/12/2020 =
o The current situation over the S

FUNZIONI DI GESTIONE , H
1 Investigation chiuse I Ne:

managed accounts.

. . £ conFIGURAZIONI ! F&E}fxz;m““m
o Data are exchanged via JSON files I II II
containing the movements to be loaded G Mg - :

via an ad hoc procedure; the loaded data @ s s R S
is written on the ledger shared between o 6 comanon ‘
the counterparties P o ll ll ll ll - ::::: 4
o The info relating to the loaded data
(quantity of transactions and <
accounting dates loaded) are accessible e
via a dedicated page of “Loaded
Records”
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Q Spunta in a nutshell: investigations

o From the Transactions Management screen, the
user can have access to further detail for each
uploaded movement: by just clicking on each of
the records of interest, the «Detail» screen of the
transaction is reached

o From this detail section, the user has the faculty
of opening an investigation to the counterparty
and / or enter notes (both public and private) for
the movement itself

o The opening of an investigation is the
responsibility of the account owner, and allows
the simultaneous insertion of both a public note
and attachments of different types of files

o When an investigation is opened, an automatic
notification email is sent to the counterparty, and
the operator can pass ownership of the
investigation management to the counterparty

o The life cycle of an investigation ends when the
owner of the relationship believes that the
closing conditions are in place

ABI

C‘S’PUNTf' SPUNTA ITALIA DLT per 00001  0Ogai: 14/12/2020

fr

b

4]

€ Dettaglio Note ed Investigations .o
Movimento con 00002 Banca 2 identificativo rapporto 00001000020002 UID: 00001-00002-00001000020002-2020-11-24-4
Origine Contabile Valuta Importo Segno Cau. CRO CRO Tramite ISIN Ufficio CAB
Nostro 24/11/20 24/11/20 -500 Dare 001 00000000007 ...001 00000
Investigation ~
Data Stato
21/12/20 0 Aperta
12/01/21 () Chiusa
Note pubbliche ~

G—) Aggiungi nota pubblica
Note private ~
Nota scritta il 04/01/2117:36da N/D notificataa e
test
@ Aggiungi nota privata

Associazione
Bancaria
Italiana

ADI [ETY

All the information exchanged via notes and investigations is run via DLT
communication and recorded on the ledger
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Q Spunta in a nutshell: matching and transactions

management

(S SPUNTA SPUNTA ITALIA DLT per 00001  Ogoi: 14/12/2020 2
-

~ Gestione movimenti con TUTTE LE BANCHE -

Ricerca movimenti  Ricerca match con sbilancio  Ricerca movimenti con alert -

Origine w Contabile da & Valuta da & Importo da Segno w Cau CRO CRO Tramite ISIN Ufficio CAB Note A g
[} RESET
Contabilea @ Valuta a ® Importoa Testo nelle note uID

N 18718 OO Aute. 0@ peboli 1@ Manuali [ @ Sbilan. B @ Patologici (] @ Blacklist B @ Nostre B §, Loro [l Chiuse

D Banca e rapporto Qrigine contabile®™ valuta Importo € Segno Cau. CRO CRO Tramite  ISIN Ufficio CAB Note Inv.scad. Dett.

e 00002-00001000020002 Loro  23/11/20 23/11/20 -400 Dare 001 00000000003
O ow

O @i 00002-00001000020002 Loro 23/11/20  23/11/20

* O O 00002-00001000020002 Loro 23/11/20  23/11/20 it Howe PAGE
*
O @1 00002-00001000020002 Nostro 23/11/20  23/11/20
v [
wE
(] ©Oifr 00002-00001000020002 Mostro 23/11/20  23/11/20 ~
P 2
©
O @1 00002-00001000020002 Nostro 24/11/20  24/11/20 B russica

O XK@ 0000200001000020002 Nostro 24/11/20  24/11/20
T
O 3@  00002-00001000020002 Nostro 24/11/20  24/11/20 .
.
O @i 00002-00001000020002 Loro  24/11/20  24/11/20 @ soseesimsoLOGICH
M suco
> FD ¥ $  0000200001000020002 Loro  25/11/20 25/11/20 e

(CSPUNTA SPUNTA ITALIA DLT per 00001  Oggt 1471272020

Filtri per sospesi fisiologici

E' possibie definire un sospeso fisiologico al di sotto d) una certa soglia di importo, come differenza
causal.

cormispondenza di delerminate

00002 Banca 2
00001000020002

tra data contabde e data odiema ed In

00002 Banca 2
00001000020002

Associazione
Bancaria | A3
Italiana

o The user can then go to the «Gestione
Movimenti» page (being: Transactions
Management section) where he can have
access to the data loaded on the ledger

o On the screen, the user can see all
transactions and can filter by:

o Matched records
o Records to be manually matched
o Dates, sources, sign, amount...

o The matching procedure is a complex

algorithm running after the data loading
process, enabling the coupling of
transactions having specific conditions
met

o This is the operational screen where the

users perform the reconciliation process
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@ The architecture and what we have built

ABI

Which are the components that constitute the new application for the Spunta?
It's good to point out that CorDapp it's just one of several building blocks.

The following architectural components have been

developed in the PoC:

1. Front-End Web
2. API RESTful
3. CordaApp

* Flows

» States

» Contracts
4. ldentity Provider
5. Batch Loading

Some figures...

+20 Flows
+20 States

Front-End Web Batch Loading

Iclentity REST AP| Web Server

Associazione
Bancaria
Italiana

i SMTP Server

Provider

RPC Operations

DB
De PostgressaL

CorDapp {Posteressal)

Certificates Lops

Modo Corda

0% + Dependencies (lava, ..}

+30 Web Pages ]

¢c.-rda

ENTERPRISE
VERSION



(C ABILabChain ABI [ABLETY

Spunta infrastructure development implied the creation of a functional space able to host other use cases,
each of which may have different actors in its own governance.

The final idea is to create an international network that connects the banks with Corda, enabling them to
perform as first use case the international reconciliation, but then many other projects and use cases.

Business Zone — Banks belonging to one or more Business Networks,
enabled by a common blockchain / DLT technological infrastructure and

organized according to governance rules shared by the other banks in the
same Business Zone.

Easy Loan DLT
(under development)

ABILabChain - The Business 2 gg
Zone of the ABI members (ltalian Doorman

Banking Association) for which
ABlI Lab acts as coordinator/ BN 3 (TBD)
facilitator.
Business ) . BN 2 (TBD)
Network Spunta International reconciliation

Banca DLT

(under development)

For the future, we are thinking of additional possible use cases to re-use the platform and to create an
international network.
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Q The Governance Model ADBI e

6 Level Governance

Business Network %
(BN)

Business Network
Governor (BNG)

Business Network g
Designer (BND)

Business Network
Operator (BNO)

DLT Network gt
Provider (DNP)

Platform \\‘4

Group of participants of a Business Network Zone (the area of cooperation and
coopetition). Banks, insurances and other groups of large organisations. (Spunta
Banca DLT is a “banks full sector” BN project.)

The subject in charge of creating, coordinating e managing a BN. Responsible of
consensus between BN participants. BNG identifies and selects BNO and BND.

The subject identified by BNG in charge of designing and developing one ore more
applications based on PP-DLT shared between BN participants. BND collaborate
with BNO managing the availability of these multiple applications scenario within BN
participants.

The subject identified by BNG in charge of one or more application services. BNO,
interacting and or supported by DNP and BND, handles event management, incident
management, request fullfillment, problem management and service desk.

The subject identified by BNO whose DLT infrastructure is shared between BN
participants. Basically guarantees all the needed operations support, customer

assistance, SLA monitoring, etc.

Specifically for ABILabChain, the DNP has also in charge full identification of each
node (it's a private permissioned DLT) the Cordapp node’s deployment and helps

propagating ABI rules and procedures.

The real "operating system” enabling the use case, typically a PP-DLT.

= H——
. E

NTTData

Sia

Sia

c.rda
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Q Key Success Factors & Attention points

Success factors

%9}
)
=
o)
o
c
)
-
c
)
)
et
<

Associazione
Italiana

Capability to define (and gain
acceptance of) a rule-book

competence

Technical team with proven

Long term strategy and
commitment

Legal and contractual model

Direct interaction with development

team of the platform

Full trust of the Business Network

Governance definition

Migration plan

Use case costs: Running
+ Infrastructure

Work on the infrastructure

Integration with internal systems of
each bank

Avoid any lock-in



The technological challenges faced for a DLT
C production environment ADBI ADI [ET

Privacy

Compliance management in the
GDPR framework with a DLT,

| granted also with a DPA with all
banks

Archiving

Development of a solution that
allows to historicize the
information recorded on the DLT
and archive the ledger

Performance

Performance optimization with
g} million transactions on the
4 \edger

Bancaria
Italiana

Architecture & Testing

Distributed architecture, with
bank-owned nodes.

Testing in a production-like
scenario and in more than one
environment with multiple nodes.

DLT Platform

Direct participation in the
developments, also within
sight of the new major
releases, of the reference
platform

Continuous improvement

through the development

of new features set out by
the users
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Q Why Corda?

As part of the first phase of the project, a survey was
conducted on the available blockchain platforms, and the
working group selected the Corda platform.

[ o) rd a Main characteristics:

i i i 'Qr?n'msﬁg.
Permissioned "K
-

I
C{lllv—' ]
/ I « Information shared

following the principle of
’m m A R Dioon

- llll\\‘ M

f) "'l — 111 * Native bilateral channels

Associazione
Bancaria | A3
Italiana

The reference version of Corda used for the
development of the CorDapp is the 3.3. We
currently use the CE 4.4.10 version.

In a Corda based Business Network there are
several actors with different roles, in particular:

Nodes

Notary

Network Map Service
Permission Service/Doorman

Since they are not necessary or within the
perimeter of the POC some services weren't
used such as:

Oracles
Observers L

CORDA
NODE
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@ A working (and replicable) operational model ADBI:" [ABIETY

Contracts that cover the use of the infrastructure,
the Spunta service and the licensing

Ordinary and extraordinary maintenance,
continous improvement approach

Common rules of procedures for a standardized
process




C,\ Moving towards cross country interbank AR
" reconciliation

Italiana

Spunta Banca DLT has effectively brought blockchain to
the Italian banking sector through an infrastructure that
will be able to host other applications in the future.

Spunta could be the forerunner for a series of further
projects in the banking and financial sector in Italy and
worldwide.

DLT has no borders and we are working to bring our project

dl at international level.
i hh Qﬁ It would be necessary to adapt the application, because the
reconciliation process in Italy is based on mutual accounts,
Zﬁ" @ while abroad are used ordinary banking accounts.
i1l The first step therefore would be to build at international-
@ é level a working group to draw the requirements together,
11 @n el replicating the virtuous model followed in Italy.
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(C AS IS vs TO BE ABI [ABIETY

Our proposal is to improve the international reconciliation from MT950 messages, segregated and fragmented
softwares to create a common DLT infrastructure and platform and a distributed application that enables
interoperability, standardization and future applications.

P < )y -
m m
Reconciliation SW Reconciliation SW

Reconciliation SW

Our business idea is to leverage the spunta application used in Italy to
develop an implementation for the international reconciliation
process.
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www.spuntadlt.it — spunta@abilab.it



