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machines, low-loss electric cables, risk visualisation, smart ledgers, etc.
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A prophetic meeting at my offices in 2016...
 Beyond The Blockchain Bandwagon
* Overview of Distributed Ledger Technology (DLT)

e Qverview of Smart Contracts and thus Smart
Ledgers

 Some prejudices

 Smart Ledgers — What’s a poor arbitrator to do?
* Q&A
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"Get a detailed grip on the big picture."
Chao Kli Ning
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¢ Smart ledgers (aka blockchains, distributed
ledgers, mutual distributed ledgers) are:
“multi-organisational data structures with a
superb audit trail and some embedded code”

¢ Smart Ledgers are touted as a technology for fair
play in a globalised world - numerous project
announcements (and marketing hype) from
governments, financial firms, shipping firms,
large IT firms, and the like

"Get a detailed grip on the big picture."
Chao Kli Ning
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The Old Old New New Thing...

DOES HE UNDERSTAND
WHAT HE SAID OR
IS IT SOMETHING
HE SAW IN A TRADE
MAGAZINE AD

I THINK WE SHOULD
BUILD AN SQL

DATABASE.

E-mail: SCOTTADAMS@AOL.COM

,fl.-{ff? © 1995 United Feature Syndicate, Inc.(NYC)

(WHAT COLOR DO YOU
WANT THAT DATABASET

T THINK
MADUVE HAS
THE MOST

¥

[www.dilbert.com, Friday, 17 November 1995]

[Internet (1976 for me), databases (Oracle, Ingres, DBII,

relational/hierarchical/distributed), web (SGML, Gopher), ‘Internal Internets’ (i.e.

intranets), social media (SixDegrees)...]



|

—
© Z/Yen Group,
2022

Buzz or Hype? The New New Thing

DOES HE UNDERSTAND
WHAT HE SAID OR
IS IT SOMETHING
HE SAW IN A TRADE
MAGALZINE AD7?

I THINK WE SHOULD
BUILD A BLOCKCHAIN

E-mall: SCOTTADAMSRAOL.COM

WHAT COLOR DO YOU WA
THAT BLOCKCHAINT

q

Wi € 1995 Unired Feature Syndicate, lne {NYC)

I THINK
MAUVE HAS

[Ken Tindell mashup - 14 May 2015 https://twitter.com/kentindell/status/598865133247569920]
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What Is A Central Third Party?

A

Validates — entries
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Safeguards — transactions
Preserves — historic record
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Sen Why Do Central Third Parties Exist?
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Financial services are based on
‘mistrust’, leverage, and pooling

PanamaShipRegistry.net | =
1st Global Ship Registration Services S.A. A o )
- 0 L varere ;
ry
» = |

? Validate - Sin of Commission —
forgery of new member or asset

v’ Safeguard - Sin of Deletion —
reversal of a transaction

v’ Preserve - Sin of Omission —
censorship of a transaction
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“A ledger is a book, file, or other record of financial

transactions.”

25

L7

e
. 2y tx,
[ % e -

» B oo - 2]

. t/'..(,,,;/ﬂ,ﬁ.ﬁl.»//i 3

ikt Plagh 7

2
” ?!,,1
9 |
Y |
w7
!
) 312133
> )
Tt i) 5 ’
ez Huridriad— % 951
ionfe? ArE
' lnd 12,
: SR e ; &l
14 B lj,.,_,, i ?

Christopher Watrous Ledger Book, Durham,
1817 (Vedder Library)

[SOURCE:
[SOURCE:
[SOURCE:

https://en.wikipedia.org/wiki/Tally stick]
http://www.rootsweb.ancestry.com/~nygreen2/wpeF7.ipg]
https://en.wikipedia.org/wiki/Ledger]
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Modern Ledgers aka Databases

* 1960s: IBM Develop Hierarchical Databases to store information, taking
advantage of new storage capacity, e.g., SABRE, IMS Network Model also
developed, but fails to become widely accepted.

* 1970s: Codd’s Relational Databases proposed, allowing search by content and
more flexible relationships, e.g., INGRES, System R.

* 1980s: Increased computing power allows Relational Databases to become
dominant, e.g., DB2, PARADOX, RBASE 5000.

* 1990s: Object Oriented Databases followed by Internet Database Connectors
allow different types of data to be stored and queried, e.g., Oracle, Access, ODBC.

e 2000s: NoSQL — high performance, highly scalable, denormalized data takes
advantage of distributed storage and fast connections, e.g., Cassandra, HBase,
Neo4;.

* 2009 - present: Bitcoin, cryptocurrencies, DLT, MDL, etc.

“Smart Ledger Patents & Prior Smarts”, Michael Mainelli and Henry Price, Digital Bytes, TeamBlockchain (27
May 2020), pages 8-11 - https://www.longfinance.net/news/pamphleteers/smart-ledger-patents-prior-smarts/
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What’s One Look Like?
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Boring! What’s An Exciting One Look Like?
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Possibly Distributively Ledgerable

Financial Instruments, Private, Semi- Physical Keys, Intellectual

Public Records
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Start

Are there multiple
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database?

Need shared
Database?
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(No need to use
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Private blockchain
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Public blockchain
(Low transaction speed)

Do you need
to restrict who
can control the
blockchain?

Does the ledger
needs to be maintained by
a group of selected
organisations?

Where Should | Use This Smart Ledger Stuff?

Consortium blockchain
(Medium transaction speed)


https://doi.org/10.1002/ett.4334

—. Reducing Natural Monopolies

? Validate — “a trust model for timestamping.”

1

v’ Safeguard — “a set of rules for updating state via blocks.
v'Preserve — “a shared state.”

Immutable, Persistent & Pervasive

Centralised

Decentralised

Distributed
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Money As Technology

“Money is a technology communities use
to trade debts across space and time.”

/

Representative
money

Fiat currency

Backed

o Unbacked
“Tokens of indebtedness nhece

are social desires frozen Commodity money

at a point in time — tokens
depend on the future persistence
of the community and its values.”

Common tender

Baskets

- currencies

Composite

[SOURCE: https://en.wikipedia.org/wiki/Rai stones] - commodities



https://en.wikipedia.org/wiki/Rai_stones
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Bitcoin Primer

Bob, an online merchant, decides to begin accepting bitcoins as payment.
Alice, a buyer, has bitcoins and wants to purchase merchandise from Bob.

it's tempting to think of addresses as bank
accounts. but they work a bit differently. Bitcoin
users can create as many addresses as they wish
Private Public and in fact are encouraged to create a new one

key for every tion privacy.

Solongas ki which are

Alice’s, her anonymity is protected.

Public Key Cryptography 101
When Bob creates a new address,
what he's really doing Is generating a
“aryptographic key pair,” composed of
aprivate key and a public key. If you sign
amessage with a private key (which only
you know). It can be verified by using the
matching public key (which is known

to anyone). Bob's new Bitcoin address
fepresents a unique public key. and the

Y
wallet. The public key allows anyone to
verify that a message signed with the

private key is valid.

Spectrum.ieee.org “How a Bitcoin Transaction Works”

TN ¥ OOV NOONESS D RNOH 1 WTME0Y
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http://spectrum.ieee.org/img/06Bitcoin-1338412974774.jpg
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Ledgers: Look Beneath The Coins

o

the potential impact of the distributed
ledger may be much broader than on
payment systems alone. The majority of
financial assets — such as loans, bonds,
stocks and derivatives — now exist only in
electronic form, meaning that the financial
system itself is already simply a set of digital
records.”

Bank of England, Quarterly Bulletin (2014,
Q3)

Distributed Ledger Technology:
beyond block chain

Transaction

Owner 3's
Public Key

Transaction Transaction
Owner 1's Owner 2's
Public Key Public Key

[ Hash
Owner 0's - Owner 1's
Signature v Signature
&5
Owner1's | Owner 2's
Private Key

Diagram of a Bitcoin

- Signature

Owner 2's

Owner 3's
Private Key

from Bitcoin: A Peer-to-Peer Electronic Cash System,
published in 2008 by “Satoshi Nakamoto”.

“In distributed ledger technology, we may be witnessing one of
those potential explosions of creative potential that catalyse

exceptional levels of innovation.”
Matthew Hancock & Ed Vaizey (January 2016)



https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/492972/gs-16-1-distributed-ledger-technology.pdf
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Smart Contract - 1986

/!

N

LIBOR + 0.5%

LIBOR

10.10%

Lender

N
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Process Action Record - Database or Mutual
Distributed Ledger

timestamping
Agree Contract
Terms:
If daily July
temperature > 33.0 Write Smart Contract
pay £50,000 Data: daily temperature
Trigger: 33.0 degrees
Action: pay £50,000
start date, end date,
calculation, number of
days, etc.

Met Office

25.1
28.6
32.5
31.2
334
XX.X

>33.0 triggers £50,000
payment action

Payment Complete
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Contract As Code

set GEICES to

repeat (LIS | | €ZTED | €X' €D

do | (o) if

do | set [:EUCIEE to

Language: JavaScript ¥

var Count, date, payment, temper:

date = 1;
while (date <= 31) {
if (temperature > 33) {
payment = 50000;
}
date = (typeof date == 'number’

}
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Language: Python

from numbers import Number

__Insurers__3E__7_25 = None
_25_underwriting = None
A_u_w_25 = None

1 B_u_w_25 = None

C_u_w_25 = None

Count = None

D_u_w__25 = None

Total_u_w_25 = None

&) if

do | change EAETCEECNA/ %M by WK

-

_25_underwriting = @
__Insurers__3E__7_25 =
if A_u_w_25 >= 7:
__Insurers__3E__7_25 (_Insur
if B_u_w_25 >= 7:
__Insurers__3E__7_25 = (__Insur
if C_u w_ 25 >= 7:
__Insurers__3E__7_25 (_Insur
Total_u_w_25 = (A_u_w_25 + B_u_w_
if Total_u_w_25 >= 2@:
if _ Insurers__3E__7_25 >= 2:
_25_underwriting = Total_u_w_

o8 Cuw% * W= " IN7
S # Insurers >= 7% +

OtS W%
ot TNy C

SRR Total wwes - J(> - J20
L NEIR BN nsurers >= 7% * M= " IM2.
Rl ncen g R otal uw% - JL< - T 003

-
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Ledger: a record of transactions.

Distributed: divided among several or many, in multiple
locations

Mutual: shared in common or owned by a community.

Mutual distributed ledger (MDL): a record of transactions |
shared in common and stored in multiple locations.

{ oo, pborel Wvovw'd»vb\ 1
Mutual distributed ledger technology: a technology that | ¢ e
provides an immutable record of transactions shared in

common and stored in multiple locations.

"\ Wovd Qvigie aed Hutowy or Saosnalogy

Node: a dedicated server that stores and rebroadcasts
validated blocks and transactions across an MDL network.

Blockchain: “a transaction database shared by all nodes
participating in a system based on the Bitcoin protocol.”

Smart ledger: MDL with embedded, executable code



|
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Central
Database

Efficient

T Woven —
Broa(;)cvaesr’:in ViaSter
Free for S Node
All Nodes W
Nodes

“Supervisor
No Central “Collective

Nodes
Parties
—
Inefficient

Single Central
Third Party

—
—

Ripple
Ethereum

Bitcoin
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People Who Need People...

There will be dispute resolution problems that only humans can solve:

 Ricardian contracts and ‘smart’ contracts — data sources (‘oracles’) —
create real coding issues

* Time — ‘short and dumb’ well before ‘long and smart’

* Agreements more complex than payments — identity over time, promises
over time, value over time, force majeure, volatility &5 harbra

* Synthetic jurisdictions streisand
* Problems with enforcement
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Dispute Resolution Processes
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Negotiation Arbitration Adjudication

Outcome

Orientation

Private/public

Mutually acceptable
agreement sought

Future-oriented

Private

Mutually acceptable
agreement sought

Future-oriented

Private

Sometimes princi-
pled decision sup-
ported by reasoned
opinion; sometimes
compromise
without opinion

Past-oriented
Private, unless

judicial review
sought

Principled decision
supported by
reasoned opinion;
rarely compromise
without opinion

Past-oriented

Public



What’s A Poor Arbitrator’s Opportunity?

Legally complicated and expensive
Internationally expensive

Mostly about commercial contracting
Mostly about unforeseen events




THE FUTURE OF STUFF
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~ Mattereum restores trust with warranted specifications

Physical Asset Mattereum Asset Passport

provides buyers with surety that is independent of the

/ \ / vend? \ \

\ / KDigital Smart Contract \Warranties OEM / Experts InsurerS/ Legal Process

(1) Digital smart
“Ricardian” contract
linked to the object

(2) OEM or (3) Claims enforceable
independent experts in 160+ jurisdictions
issue warranties with through arbitration

\/ Precise specification
% Parametric search by specification

Asset inventory with no listing fees

purchase precisely defined without additional
claims, backed by customer burden

ransaction insurance

| Automated and on-chain

V__Powerful knowledge graph _________

Trust in the seller is replaced by certainty around the value of the claims attached to the item being transacted
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" Enables trustable trades for delivery and vaulted items

Owners NFT Asset Passport Warranties Insurers Experts Legal Process

< R
= A0
Ak & &
- / :
a 2

Arbitration / Court

& S i ||
\_ _/

Buyers Custodian Physical Asset Vault Operator
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THE FUTURE OF STUFF

© Z/Yen Group,

~ Using the blockchain — the right way

9 Bitcoin - the new “coal” 0 AVALANCHE

Annual energy consumption (TWh) \/Open, programmable smart contracts platform for

) decentralized applications.
China

s I 3520 - v Fast
Germany - 524 \/ngh throughput

All the world's
data centers I 205

Bitcoin* [ 143

\/Interoperable with other blockchains
\/ Proof-of-stake
Norway I124

Bangladesh | 71 \/ Low energy consumption
Switzerland | 56 v Low gas cost
G le 12
oogle \/ Fully-offset

Facebook 5

Our own use of blockchain technology is fast, lightweight, low cost and full sustainable

SOURCE: (1) Cambridge Centre for Alternative Finance, Visual Capitalist -- bitcoin figures as of May 05,2021; country values are from 2019
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Digital + legal innovation: assured global enforceability

Mattereum smart contracts are legally
enforceable in 160+ jurisdictions

We have worked closely with legal professionals
and members of the judiciary to build a fair and
just arbitration ecosystem

Cooperation with the UK Jurisdiction Taskforce
overseen by the Master of the Rolls

— new Digital Dispute Resolution Rules designed to
facilitate digital commerce

Mattereum’s legal counsel include global law
firm Sidely Austin and the award-winning
Gunner Cooke
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UK Jurisdiction Taskforce

Foreword

In Movember 2019, the UK Jurisdiction Taskforce published its

Status of Cryptoassets and Smart Contracts. The Legal Statement expressed the view that
cryptoassets were property and smart contracts were contracts under English law, and has
been very well received in many jurisdictions.

The UK Jurisdiction Taskforce is now publishing its Digital Dispute Resclution Rules to be used
for and incorporated into on-chain digital relationships and smart contracts.
They are ground-breaking in that they allow for:

o Arbitral or expert dispute resolution in very short periods
o Arbitrators to implement decisions directly on-chain using a private key

o Optional anonymity of the parties

The Digital Dispute Resclution Rules have been drafted after extensive public and private
consultation with lawyers, technical experts and financial services and commercial parties.

| am cenfident that the Digital Dispute Resolution Rules will be incorporated inte many
types of digital transaction going forward. The UK Jurisdiction Taskforce will keep a close
watch on how the Digital Dispute Resolution Rules are used, and will aim to consider whether
experience suggests they need revision within the coming year.

| am extremely grateful to the sub-committee, which has worked so hard to prepare these
Rules (Lawrence Akka QC, David Quest QC, Dorothy Livingston, Anne Rose, David Mcllwaine,
Richard Hay and Rory Conway).

A0\

Sir Geoffrey Vos
Master of the Rolls

LAWTECH 3

Digital Dispute
Resolution Rules

UK Jurisdiction Taskforce

I
ama

WY Jr ORM)
8 ;:i._;zg‘;@g

https://3528e83m1ih83drye28009d1-wpengine.netdna-
ssl.com/wp-content/uploads/2021/04/Lawtech DDRR_Final.pdf



https://35z8e83m1ih83drye280o9d1-wpengine.netdna-ssl.com/wp-content/uploads/2021/04/Lawtech_DDRR_Final.pdf
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Mattereum Moves

“We intend to incorporate the Rules
into our

because they provide for specialised
arbitrators and a specialised
arbitration procedure, with the
possibility of on-chain enforcement
of an arbitrated outcome.

to
facilitate affordable access to justice
and enable vital commerce.”

Vinay Gupta
CEQ, Mattereum

NMATTEREUM
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smatt contract

employer successful bidder

results

arbitration committea

Traditional arbitration - two banks enter into a smart contract to sell securities via a clearing system,
backed up by a written contract with an arbitration clause. A dispute arises. The parties agree to
arbitrate. The clearing system allocates an arbitrator experienced in smart contract disputes. Each
bank nominates that arbitrator and the smart contract automatically empowers that person to
retransfer the securities and/or the purchase price. On delivering the award after arbitration, the
arbitrator makes the transfer.

Smart ledger arbitration: two individuals in different countries enter into a smart contract to exchange
currencies. One party registers a dispute with the smart contract which automatically raises a bid for
arbitrators with a pool of smart contract arbitrators — the first arbitrator with a high enough reputation
score to accept the bid is allocated as the delegate. The individuals email their submissions to the
smart contract which forwards them to the appointed arbitrator. The arbitrator’s response is emailed
back to the individuals via the contract and any transfer or retransfer of currency made by the smart

contract.



What’s A Poor Arbitrator To Do?

‘Up’ your skills base

Promotion of the ‘open door’ to the
arbitration community — bulletins,
events, articles

Suggest T&C's that specify delegation
to an arbitrator and legal right to
arbitrate

Create a pool of arbitrators willing and
able to respond to this arbitration
mechanism

“Get a big picture grip on the details.”
Chao Kli Ning
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Men When Would We Know Commerce Is Working?
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THE PRICE

OF FISH

B : =
Thank you!

— q
-
SU1 LONG
“Get a big picture grip on the details.” FINANCE

Chao Kli Ning



Beyond The Bandwagon — Blockchain Is So Passé

METAVERSE HYPE CYCLE
WE’'VE

INVESTED DO WE
SO MUCH HAVE TO
ALREADY, HAVE THIS
WE MIGHT || MEETING

ceee ('\‘R'Jk‘v%asm
WHY ISN'T || GOING.
ANYONE X YES

I DPONT

BUYING 75
THIS UNDER- OUR NFTs? ,‘s—» Q
COuULD = A
BE COOL.

STAND \
ANY OF IT, P

8UT IT WILL >

CHANGE ﬂ‘g

THE WORLD
(AND ALSO

MAKE US
RICH)!

¢
Cj

® marketoonist.com




