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o II. Brief comparative overview (1)

— A. Several distinctions possible
- B. Substantive land law and land

registration law

e EU law follows its own path (cf. the Kubicka
case, interpreting the Succession Regulation)
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o II. Brief comparative overview (2)

— C. Positive v. Negative systems

- D. Title v. Deeds

— E. Role of the registrar

- F. Who has access (privacy, role of GDPR)
- G. Evidence
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perspective

o ITI. EU perspective (1)

— Land registration data may come within
the ambit of the EU’s new 5th freedom:
free flow of data

e See the draft Regulation on a framework of
non-personal data in the European Union
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A comparative view from an EU
perspective

o [TI. EU perspective (2)

"The world is witnessing a dramatic increase in the amount and variety
of data being produced. Alongside the data created by billions of people
using digital devices and services for personal and professional reasons,
and the data generated by the increasing number of connected objects,
there is data from research, from digitised literature & archives and from
public services such as hospitals and land registries. This "Big Data"
phenomenon creates new possibilities to share knowledge, to carry out

research and to develop and implement public policies.

Communication on a European Cloud Initiative, p. 2
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o [II. EU perspective (3)

— Technology is bypassing both positive and
negative EU integration

— Although land registries provide
information on (rights in) immovables, the
digital format of that information (“data”)
makes that information a movable and
thus of a potentially cross-border nature
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perspective

o [II. EU perspective (4)

- This was, in fact, the background of the
CROBECO project

e However, CROBECO came too early (and did
not fit very well within the practice regarding
art. 345 TFEU: no integration without
reciprocity), but did raise awareness
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o [II. EU perspective (5)

— CROBECO was based on three pillars:

e Technological developments (interoperability)

e National acceptance, flowing from private
international law

e No change of substantive law was envisaged
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A comparative view from an EU
perspective

o [II. EU perspective (6)

—The aim of IMOLA is to create a European
Land Register Document +

“Implement a publication engine that takes a
request and formats the results in a standard
predefined form”.
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perspective
o ITI. EU perspective (7)

- IMOLA does not link land registries, but
provides a uniform extract

- However, any uniform extract in digital
format demands interoperability

- The form will have to be accepted by each
national legal system

— No substantive law changes are envisaged
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perspective

e IV. Unintended impact? (1)
— Could IMOLA result in crypto-

harmonisation?

e Digitalisation cannot take place without
standardisation: IMOLA will create a standard
e-document

e Once a document has been standardised, non-
lawyers might not perceive the different legal
background and different degrees of evidence
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A comparative view from an EU
perspective

e IV. Unintended impact? (2)

— Could IMOLA result in crypto-
harmonisation?

e The extensive comparative legal research
underlying the form as such is unknown to its
users

e Users my invoke the standardised (for them:
“EU"”) nature of the document as an argument
that the information is meant to circulate
("data”) and can be relied upon
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e IV. Concluding remarks
- Comparative overview
- EU perspective
— Crypto-harmonisation?
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Spectrum of Knowledge

Strong semantic
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Ownersh? -Ownership i _m Name,

-Plural O Registry Unit | |dentifier Id,
-Land Registry | egal identifier,

Ontology

Fourth

First Order Logic

- _O_Dﬁ. to Encumbran Legal Name, Descriptive Logic
- Co-¢ ._Omsm-Oi:mﬁmy/__ status matrimonial DAML+OIL, OWL

Ownership r

-Sh{ _co-ownership = Co UML If an inheritance applies, the
. 1 Ownership RDF/S land registry unit has no price
-Individual Ownership XTM )
If the ownership belongs to a
ER Extension
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A bit of History (1/4)

> The term “Ontology” originates from ancient philosophy.
> Philosophy of existence: essence vs. existence.

> Ancient Greece: They wanted to find the essence of things,
even through changes:

> What happens with a seed that germinates and grows to be a tree!
When does it stop being a seed!?

> Parmenides: There are no changes; something that exist, never stops
existing (the seed does not transform, its our senses that perceive
them in a different form).

> Aristotle:The seed is a non completed tree.The tree simply has
changed its mode of existence (never stopped being a tree).

| 4
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A bit of History (2/4)

» Middle Ages : focuses on the “universals”, in contrast to
“individuals”.

> In the modeling of knowledge:
> Universals: Man, Book, Computer. (a type, a property, or a relation)

> Individuals: Anabel, this book, my computer. (refers to a person or to any
specific object in a collection )

> William of Ockam (English Franciscan friar and scholastic philosopher)
: Only individuals exist, rather than supra-individual universals. These
are the products of abstraction from individuals by the human mind.
» Modern Age: The essence comes from the perception.

> Jose Ortega y Gasset: The world depends from the person that
perceive it.

> Information Systems: Every system can represent the world in
different forms, depending on its purpose.

10 ASSVOUTIKTD 2l { W
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A bit of History (3/4)

» Contemporary Age (XX-XXI):The focus of attention is on the Information
Sciences.
> Theoretical bases appear with Formal Ontology: Axiomatic, formal and
systematic development of the logic in all the forms and modes of existence

(formal properties, entities classification, categories for modeling the world,
etc.).

> Ontological Engineering: Activities that concern the process of ontology
development, methodologies, techniques, languages etc.
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A bit of History(4/4)

At the beginning of the 90s: Efforts have started on the
construction of ontologies from scratch, on reusing other
pre-existing ontologies, and for semi-automatizing methods
for reducing the knowledge acquisition phase.

Every group used its own principles.

The absence of some common guides impeded its
development.

In 1996:The |t Congress on Ontological Engineering.

In 1997:The 2" Congress: Use of methodologies for the
design and evaluation of ontologies.
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Systems of Knowledge: advantages & disadvantages

Ontologies advantages for Applications Ontologies disadvantages for Applications
» Improve reusability and » More useful when more complex, but:
interoperability Increases the creation difficulty
Visualization problems
S _3_U10<m3®3ﬁ on mmm:)n—.dmm It is difficult to find Tmmn_v\u—jmn_m OSHO_Ommmm

to match user’s need.
The size of the resource (ontology) is

» Improvement of navigation inversely proportional to its specificity.
» All methodologies have 2 great problems:
» They can permit inferences Bottleneck on the knowledge acquisition
Difficulties on validation by domain

) engineers.
» Contribute coherence and &

consistency rules

13 130 ¥ ok b AL
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Definition and components (1/2)

> Distinct definitions of “ontology”:

Defines the terms and concerning relationships on a vocabulary of a determined area,

and the rules for combining terms and relationships for extending the vocabulary.
(Neches et al., 1991).

g

> Is an explicit specification of a conceptualization (Gruber, 1993).
> Is a formal specification of a shared conceptualization (Borst, 1998).

> Is a formal and explicit specification of a shared conceptualization (Studer et al., 1998):
> Conceptualization : Abstract model of a phenomenon of reality with its relative concepts.
» Explicit: the concepts, their types and restrictions are explicitly defined.
y Formal: Readable by a machine.
> Shared: with consensual knowledge (accepted by a community).

> Is a set of logical axioms designed for understanding the required significance of a
vocabulary (Guarino, 1998).

> Heavy ontologies vs. Light Ontologies (only indicate subsumption relations
between concepts).



Universidad

c'_mmcnlv" ucdm | Carlosllil
de Madrid

Definition and components (2/2)

> Ontology Components:

> Classes: Concepts, abstract or specific. Classes in an ontology should
be organized in taxonomies.

> Relationships: Association between domain concepts. Protege supports
only binary relationships: rel (domain, range), which are
represented by “object properties” (slots).

> Functions: Is a special type of relationship in which one of the
relationship’s elements is the result of a formula

> Axioms (restrictions) / Rules: Used for modeling sentences that are
true.They represent knowledge that can not be formally defined with
the rest of the terms. Should be used to preserve consistency.

> Instances: Used for representing elements or individuals of an
ontology.

> Properties (and their values) of the above components

ASEVOUTIKTI w1 { W
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Ontology Types

> Equilibrium amongst reusability & usability:

Reusability Usability
.W_._-__n.»_%: Application Domain
omain o « REAri-Aiseases \.—)swr o-u Z:\..al:..\ud. \:.r..:.\
Domain O.: hod: Domain Task O.: pla-surgen
Generic Domain O.: components Generic Task O.: plan
General/Common Ontology: 7ime, Unis, Space. .
v (4
+ Representation Ontology: rrame-Onology, OWL KR Ontology -

_0 ASIVUUTARTTUNY IEUUE TEUSENI L
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Design Principles

» Clarity: Communicate the significance of termes.
> Be language independent.
> Extensibility: Anticipate the shared use of the vocabulary.

» Coherence: The inferences that are realized should be
consistent with the definitions of the ontology.

> Minimal ontological compromise: Compromises should be
kept to a minimum, but guaranteeing the essentials. (Dates in
American or English format)

» Other principles:

» Classes and their subclasses should be well defined with disjunctive
and exhaustive knowledge.

> Name standardization

|7 ASEVOUTIKTI w1 { W
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Methodologies

* Methontology: is a series of activities for realizing a methodology.
Complicated but very near to the world of Software Engineering. Useful in
dynamic and complex domains

* Uschold’s methodology

* OTK Methodology

* Toronto Virtual Enterprise (TOVE): It has management properties and is
used when the purpose is clear.

* Descriptive Ontology for Linguistic and Cognitive Engineering (DOLCE)

ry T XTI U f{ 14
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Methodology METHONTOLOGY (1/6)

» Gomez-Perez et al.

Management activities

Scheduling Control
‘ — Quality assurance

Development activities

Conceptualization —IJ Formalization _-'— Implementation _lv_ Maintenance _

Support activities

Knowledge acquisition
- Integration —
Evaluation

e ——

Documentation

Configuration Management

19 e PIYUUTRTIONCUGEATEUSE
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Methodology METHONTOLOGY (2/6)

» Conceptualization Tasks:

Task |
Build glossary of terms

v

Task 2
Build concept taxonomies

v

Build *ad-hoc” binary relation diagrams

v

e

e —————p

Task 4
Build concept dictionary * >
Task 5 Task 6 Task 7 Task 8
Descnbe “ad-hoc™ Describe instance Describe class Describe || s m o o v o
binary relations attributes attributes constants
Task 9 Task 10
Describe formal axioms Describe rules - >

Descnibe instances

20 p)¢ POJYUTIRITONIEUGEATEUSEI L
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Methodology METHONTOLOGY (3/6)

» TASK |: Construct a glossary of

21

terms. Every term that will be part
of the ontology should include a
brief definition such as synonyms
and acronymes, their type etc.

>

TASK 2: Construct taxonomies in
order to classify concepts.

Result: One or more taxonomies

where the concepts are classified .

The taxonomy should be created
according to the relationships:

Subclass-of.
Disjunctive decomposition.
Exhaustive decomposition.

Partition.

p) WP ULTRTIONIE0TE)
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Methodology METHONTOLOGY (4/6)

» TASK 3:Describe the » TASK 4: Construct the
existing relationships concepts dictionary, in
amongst concepts of the which the principle instances
ontology, or amongst other of concepts are included, the
existing ontologies. This will class and instance attributes,
give rise to the relations and their relationships with
diagram. other concepts.

22 ply PP UIIRORICUGEATELSER L
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Methodology METHONTOLOGY (5/6)

» TASK 5:describe in detail > TASK 7: Describe in the table
every relation that appears in  of class attributes each class

the relations diagram (Task attribute that appears in the
3). This will give place to the concepts dictionary (Task 4).
relations table. » TASK 8: Describe in detail

» TASK 6: Describe in the table each constant in the table of
of instance attributes each constants. These constants
instance attribute that are information relative to
appears in the concepts the stable domain, similarly
dictionary (Task 4). to mathematical constants.

. ! AT UL | "
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Methodology METHONTOLOGY (6/6)

» TASK 9: Definition of formal ~ TASK 11:Describe some
axioms for specifying instances of the ontology.
restrictions. (optional)

» TASK 10: Definition of rules,
for inferring knowledge,
such as inferring values in
the attributes, instances of
relationships, etc.

24 p X UOPULTRTIORICUGERTEUSEI L
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Languages Evolution (1/2)

» Ontologies markup languages:

)

OIL || DaMI+OIL(| OWL

(,

> RDF(S)

SHOE SHOE
XOL
(HTML) (KAL) @

HTML XML

25 y Y URION eUGETeUSen
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Spectrum of Knowledge
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First Order Logic

Descriptive Logic
OWL/
RDF /
RDFS

DAML+OIL, OWL

UML

ER Extensio
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Entity Relations

Schema
Taxonomies

Relational
Model

Weak Semantic
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Languages Evolution (2/2)

> Remember:

> Ontologies’ languages should permit the writing of explicit and formal
conceptualizations.

> The main requisites are :
> A well defined syntax.
> Possibility of efficient reasoning.
> Sufficient semantic wealth.

> The richer the language, the more inefficient is its reasoning, up to the point of
being “incomputable”.

> We need to compromise amongst those two things.

27 py APYVUIRIIVITICUYER)
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OWL

> Web Ontology Language (OWVL) (2004): is based on RDF(S).

» Has 3 layers:

> OWL Lite: Small subset based on frames, but with some reasoning.

> OWL DL: Subset of First Order Logic (FOL) named Description Logics.
Its inference capacity is now potent and decision based.

> OWL Full: RDF Extension, permitting metaclasses.
> Various Syntaxes:

> Abstract syntax (conceptualization): Corresponds to the common
Description Logic (DL), easy to read and write

> RDF/XML (implementation): Can be written as an RDF document.

ry T XTI U f{ 14
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SKOS

» SKOS (Simple Knowledge Organization System) is an OWVL
ontology to represent knowledge organizations systems
(KOS) such as thesauri, classifications, subject headings,
taxonomies, etc.

» SKOS consider those systems as sets of concepts identified
with URIs and grouped into a concept scheme.

» SKOS concepts can be linked to each other using hierarchical and
associative semantic relations.

» SKOS concepts can be documented with notes of various types:
scope notes, definitions, editorial notes, etc.

> SKOS concepts can be grouped into collections, which can be
labeled and/or ordered.

» SKOS concepts of different concept schemes can be mapped.
SKOS provides four basic types of mapping link: hierarchical,
associative, close equivalent and exact equivalent.

. ! AT UL | "
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Core Vocabulary: Dublin Core

» Metadata for discovering resources: administrative, descriptive,
use, preservation, structural or technical detail information.

» Open standard

> Fifteen core elements:
Creator Title

Contributor  Date
Publisher Type
Coverage Rights

Source Language

30

Subject
Description
Format
Relation

Identifier

ASWOUTKTIOW I eUgesTeUseilL
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Reasoning and Inferences — Its importance

> Why is reasoning important!?
» Tests the consistency of the ontology and its knowledge.
> Test the consistency of the relationships

» Classifies automatically instances in classes.
> When is it important?
> When we design big ontologies, and we are many.
> When we integrate and/or share ontologies from various sources.
> When we edit/change the ontology
> So we need:

> Semantic is a prerequisite in order to support inference.

> Use automatic reasoners that already exist for those formalisms.
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R ™ Knowledge Manager - 0O X
I Terminology Conceptual Model Patterns Formalization Indexing & Retrieval Artifacts System Repository a e
&) Term suggestions o @ QQ ‘ ® rules e ® rules o
[¥ import terms i - @ Affixes ® Bigrams rules
Terms Integrity Generate terms Tags Tokenization Test Test Spell Test
»  |MM) Special sentences ~ and frequencies rules @ Substitutes checker @ Tags probabilities
Terminology Management Terminology Discovery Term Tags Tokenization Normalization Disambiguation
Search fields:
= P A Advanced filt
Identifier: ] Equals to: _ 02 % [ ] Greater than: 02 _ [] Lowerthan: _ 02 _ ags e
[=] Aag 1
Tem: _ _ [=] Flag 2
._.m_._imo“_ _ @ !
anon_ _ _w_ !
mm_mzoazugm_ _ Q] [X]

[=] Belongs to domain

Terms:
|dentifier

Term
10649 ~
10650 #
10636 $
10651 %
10652 &
9521 (
9522)

17081
1inees =

3687 term(s)

[=] Belongsto SCM

[=] Revised [®] Synonym

Term Tag

NOT_PUNCTUATION_MARK
NOT_PUNCTUATION_MARK
NOT_PUNCTUATION_MARK
PERCENTAGE

NOT_PUNCTUATION_MARK

Cluster

< No «Clusters >
< No «Clusters >
< No «Clusters >
< No «Clusters >
< No «Clusters >

OPENING ROUND BRACKETS < No «Clusters >
CLOSING ROUND BRACKETS < No «Clusters >

SYMBOL

MNAT DILINCTIHIATION MARK
<

< No «Clusters >

= Na ~Chictar. ~

Q, Search in a new form :p Search

Relationship type Language

< No «Relationship type» > English (Unit
< No «Relationship type» > English (Unit
< No «Relationship type» > English (Unit
< No «Relationship type» > English (Unit
< No «Relationship type» > English (Unit
< No «Relationship type» > English (Unit
< No «Relationship type» > English (Unit
< No «Relationship type» > English (Unit

v
< Na ~Ralatinnchin himaw =~ Ennlich 7l Ini#

>
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Legal terminology and comparative law:
the role of the operational rules

Prof. Dr. Elena loriatti
Trento University (lItaly), Faculty of Law



Comparative Law

Comparative law as a science (20° century)

» «Society of comparative lawn (London) and «Sociéeté de Legislation
Comparéeey (Paris)

» Comparative law was introduced in ltaly in the 20° Century by prof.
Rodolfo Sacco (University of Turin, Accademia Nazionale dei Lincei)

» Academic chairs in comparative law
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A) Methodology:
the Theory of the Formants

Legislation, constitutions, decrees (

Case law (case law formant)

Scholarly writtings (doctrinal formant)

R. SAcco, Legal Formants: A Dynamic Approach 1o Comparative Law, in The American Journal of
Comparative Law, Volume 39, Issue 1, 1 January 1991, p. 1 {f.




The mants

Legal rules cam Be found In the
different formanissof the various
countries (legal systems)




Example 1: I’erede apparente

A person who believes himself to be heir disposes of

property (he has inherited) to a third person, who 1s in good
faith.

The transfer 1s valid 1n Italy, under the definition
«trasferimento dell’erede apparente al terzo»)

R. SAcco, Legal Formants: A Dynamic Approach To Comparative Law, in The
American Journal of Comparative Law, Volume 39, January 1991.




The mants

Italy
. yes Case law: yes Doctrine: yes
France
. X* Case law: yes Docftrine: no
Belgium
X Case law: no Doctrine: no

*This is a theoretical case. Note that the legislative formant might have changed after
the French reform of the law of contract of 2016.




The

The definition «trasferimento dell’erede apparente al

terzo» 1s present only in the Italian legal language,
but the same exists in France too

(case law formant).



The

The theory of the formants draws a distinction
between the the real
practices of a legal system...

...... and the definitions (legal language), the
symbolic, linguistic set utilized by the jurists to
decribe the legal rules.



Example 2: medical malpractice

In American law medical malpractice is classified as a , Whereas in
France it is considered a Breach of

French law on IS strict, so that the victim does nof
need to prove that the doctor was in fault.

In Usa low medical malpractice is based on negligence and
so the victim has to prove the doctor’s fault.

P.G. Monateri, The ABC of comparative law: legal formants and comparison, at
https://www.researchgate.net/publication/290574779_ABC_of_Comparative_Law_Legal_Formants_and_Comparison




Medical malpractice

French case law has infroduced a disfinction between two different

kind of contractual obligations : and

> in a doctor is under a duty and
so the victim of a damage has

» in the doctor is under a duty Wiallelg

means that he just promised to use his professional skill, and so the
victim of a damange

P.G. Monateri, The ABC of comparative Ilaw: Ilegal formants and comparison, at
https://www.researchgate.net/publication/290574779_ABC_of_Comparative_Law_Legal_Formants_and_Co
mparison




Medical malpractice

American courts (case law):

in the courts QUU_N
o so the victim's damage is evidence of the doctor's fault and
e

is not applied in and so the

P.G. Monateri, The ABC of comparative Ilaw: legal formants and comparison, at
https:.//www.researchgate.net/publication/290574779_ABC_of_Comparative_Law_Legal_Formants_a
nd_Comparison




The In medical malpractice

The definitions (legal language) are different ......

Usa:
France:

....... and assume different legal rules:

France: victim the doctor’s fault;

Usa: victim the doctor’s fault.

The in Usa and France:
IN victims

IN victims




B) Methodology:

- Questionnaires;
- National answers and reports;
- Final reports.



» Level 1:

Mr. White believes himself to be heir and disposes of property (he has
inherited) to Mr. Blue, who is in good faith.

1: Is this fransfer of property valid in your legal systeme
2. 1f yes, where is the rule formulated?

3. If no, can Mr. White recover property? If yes, under which
conditions?

Opertive rules of all the countries (legal systems) involved.




C) Methodology: genotypes and
fenotypes

>
Elements that are fundamental of a specific category.

>
The real characters of the operational rules present in the different legal systems.

When some of those characters coincide with the fondamental elements of the
genotype, the operational rule belongs to that specific category.

» R.Sacco, Legal Formants: A Dynamic Approach To Comparative Law, in The American Journal of Comparative
Law, Volume 39, January 1991.




Genotypes and fenotypes. Example n. 1

>
- Transfer of property by someone acting as an heir.

- Good faith of the receiving person.

>
All the countries in which these elements are present........

....regardless other characters, for instance the good/bad faith of the pretended heir
and other detalis.




» Level 2:

In 2017 Mr. Green underwent an gppendectomy (routine operation)
but contracted an infection during the operation.

1. Can Mr. Green take action for compensation against the doctor?
2. If yes, what is Mr. Green required to prove?
3. Particularly, must Mr. Green prove the doctor’s fault?




» Level 2:

In 2017 Mr. Green underwent an heart fransplant (non routine
operation) but after the surgery he needed the support of the heart
machine anyway.

1. Can Mr. Green take action for compensation against the doctore
2. If yes, what is Mr. Green required to prove¢
3. Particularly, must Mr, Green prove the doctor’s fault?




Genotypes and fenotypes. Example n. 2

>
Routine operations no doctor’s fault to be proved
Non routine operations doctor’s fault to be proved

>
All the countries in which these elements are present........

....regardless the legal classification of the responsability is tort or
contract, regardless the kind of action, regardless the prescription..




kadaster BLOCKCHAIN & REAL ESTATE

Opportunities, lessons & next steps

ELRN WORKSHOP 01-06-2018, Tallinn

Jacques Vos, Kadaster
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Last year...

ELRN workshop, 2018 - Tallinn WDQQMﬁm r

Jacques Vos, Kadaster



o

“Land Registry and Commercial Registers
— they will become obsolete.” (Emerce)



How a blockchain works

o o 3]

A wants to send The transaction is The block is broadcast to
money 10 B represented online every party in the network
as a 'block’

-~

4] e

Those in the network The block then can be added  The money moves
approve the to the chain, which provides fromAtoB
fransaction is valid an indelible and transparent

E record of transactions
A e
.\‘ ‘///
v v
g P

source: ft.com




BLOCKCHAIN WILL BRING .

* INFORMATION SYMMETRY

 IMMUTABILITY

- TRANSPARENCY

kadaster
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APPARTMENT/ DWNERSHIP
CONDOMINIUM JSUFRUCT
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Blockchain (1)

INFORMATION No, data retrieval

Yes, hash/pointer




Blockchain (2)

Genesis-block

Code = law = code

Who? Quality- issue

Smart contracts




Blockchain (3)

Vendor lock-in?

Who owns data

Bitcoin-based? PoS & no PoW

Complete? No, data retrieval




A

Trust as a fairytale?

SECURE DATA
IMMATURE PoW? PoS? DAO?

OPEN & TRANSPARANT

C.lLA? D.LY.?

Transparant: yes, open?



In Future?

VARIOUS INITIATIVES Redundancy & privatization!

STANDARDIZATION ISO/TC307, BIM, etc.

SMART CONTRACTS Not all legal aspects




TRUSTED THIRD PARTIES..

VALIDATE TRANSACTIONS
GUIDE A CERTAIN PROCES
DRAFT CONTRACTS

IDENTIFY OBJECTS & SUBJECTS
ARE AN INDEPENDANT WITNESS
PREVENT FRAUD

kadaster




FRACTIONAL OWNERSHIP

B4 LANDLORD I

Support Hoe werkt het?
m m_o —A_|>Z D o et Ko Blandlord i= een nieuwe vorm van dierstverlening waarbij je deel-sigenaar kunt zZn van verhuurd
a\dohediae onrosrend goed,
BRICKHOUSE
hetc’ bl < Aol Door het gedeeld eigendom, de huizen, te verhuren wordes
w _IOO _I_ o C m m eigenaren. Deze inkomsten worden maandelijks, naar ra

Over B ord
ml_lo e and) eigenaren. Alle eigenaren hebben inzidh en inspraak in de beheerafspraken van hun eigendom.
"

ETC

komsten gegenerserd voor de

et bezit, verdeeld over a




This year...

ELRN workshop, 2018 - Tallinn

kadaster

Jacques Vos, Kadaster



‘BLOCKCHAIN WILL REPLACE EVERYBODY’

-  REMOVE SLACK FROM PROCESSES STREAMLINING PROCESSES

- INCREASE TRANSPARENCY KADASTER-ON-LINE

-  IMPROVE PRIVACY SELF- SOVEREIGN IDENTITY...?
- PREVENT FRAUD GARBAGE IN ...

- A NEW CHAPTER FOR A DIGITAL INFRA POSSIBLE WHAT WAS NOT

POSSIBLE, TOO COMPLEX OR
TOO EXPENSIVE




‘BLOCKCHAIN WILL PERHAPS REPLACE EVERYBODY’

- SCALING: (INTER)NATIONAL

-  STANDARDISATION (SEMANTICS)

- IDENTIFICATION

- ACCESS & CONTROL

-  GOVERNANCE: QUALITY, RULE OF LAW, ENFORCEMENT
-  TECHNOLOGY/ ARCHITECTURE

- SECURITY




‘BLOCKCHAIN WILL NOT REPLACE EVERYBODY’ 4

- ONLY PART OF THE SOLUTION:

A. PROCESS OPTIMALISATION
CONTRACT <contract>

B. ORGANISATION FORM

C. GOVERNANCE

D. SEMANTICS

</contract>




‘BLOCKCHAIN WILL REPLACE HARDLY ANYBODY’

- BUT: CRITICAL VIEW ON OWN ORGANISATION & ROLE

- AND: CRITICAL VIEW ON THE WHOLE (REAL ESTATE) CHAIN
- AND: STANDARDISATION IN SCOPE

-  DIFFFICULT:
‘ISLANDS’ (SECTORAL, NATIONAL & INTERNATIONAL)




WHEN TO START WITH BLOCKCHAIN?

WHY IS BLOCKCHAIN INTERESTING?

- MULTIPLE OWNERSHIP

- NO NATURAL (UNWANTED) CENTRAL AUTHORITY
- RELIABLE EXCHANGE OF INFORMATION

- EASY INTERPRETABLE ( EASY TO AUTOMATE) RULES




WHAT ELSE DO YOU NEED?

-  OTHER WAYS OF ORGANISINGG & SHARING INFORMATION
- UNIQUE ID FOR OBJECTS & SUBJECTS

- (POSSIBLE) CHANGE OF LEGISLATION & POLICY

Business
sector

- ‘SHARED PRIVATE DATA’ SOLUTION Government

NEW DIGITAL INFRASTRUCTURE

kadaster
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3 "
U I W Huis Marseille, Museum N

for Photography

<

[&]
@ @ Kadaster
(03] FeBoe

Vastgoed :

= Linked Data
Leidsegracht 82n, Amsterdam v H " FRatform
La
; 3 e

Ma
St
Fun

Financierder: ABN Amro .
Hypothecaire inschrijving: € 295.000.000.- A {1} bﬁb-.m_wo—.
Openstaand bedrag: € 205.450.000,-

Taxateur: Hofstede Vastgoadmakelaars & Taxaleurs
\rije verkoop waarde: € 450.000.000,-
Waarde bij verhuur; € 300.000.000,-

Waarde bij gedwongen verkoop: € 250.000.000,.-
kadaster \ ,
- =




FIRST TESTS: DBC-PILOTS
S I

OPDRACHTGEVER I
] 1
1ST REGISTRATION P 7 P
1 1 1
OF A SHIP
BLOCKCHAIN
De lokatie van
* SCHEEPSNR O +  EIGENAAR microdots evenals
« KENMERKEN « WERF het relaas van
DOSSIER I branding van de
RS + OPDRACHTGEVER e s
worden separaat in
een niet-openbare
database bewaard

BEWAARDER SCHEEPS INSPECTEUR
KADASTER KADASTER




FIRST TESTS: 1ST POC: REQUEST PERMIT

A. VALIDATE ACTUALITY OF INFORMATION
B. VERIFY PROVISION BY SOURCE (KADASTER)
C. VERIFY USE OF INFO (BY USING HASHEYS)

D. CONCLUSION: BC INTERESTING, BUT COOPERATION NEEDED




& e ﬁ @ Niet veilig | eenvoudigbeterbouwen.nl/#

Eenvoudig beter bouwen Account Aanvraag Dossiers Controleren Blockchain 2 Jasper

Nieuwe aanvraag

3

b\n NG
\ B P ﬂ%@ ; AMWW S
N792 D SN S AIED

Proof of concent hy kadaster & |



FIRST TESTS: 2nd POC: BUILDING FILE

A. DECENTRALISED SOLUTION FOR BUILDING FILE
B. EVERYBODY CAN START A FILE AT ANY MOMENT
C. BC USED TO KEEP THE STATUS OF DOCUMENT/ DATA

D. VERIFICATION METHOD




{2k el A

Bouwdossier Bestanden  Blockcha o

Login

Gebruikes:

Gemeente
Architect
Esoordelaar
Brandweer

Elgenaar
Pandgebruiker
Waterschap

Adviseur

Welstand
Omgevingsgeenst
Hypotheekverstrakker

Maketaar
\{ notare Y

N P ﬁ,,.,,ﬁﬂ;_.,._,.%&cxcx

CONSULTANCY

EVERYBODY CAN START A FILE



alsxl

AL

P | A s *

g WA vt e smwoudgbetertouwen i
(Me Edt Vew Poostes Took  Welp

Bouwdossier Dossiers Bastanden Blockchain Gebrukker; Pandgebrulker Logout

Nieuw dossier
Dossier details

Naam

Omschrifving

Crzlepliv

Dussier behwerder *

(Tatiatichcmer
sz eente

Aecnlecl

Crvordelaa
Hrandeeer

cigenazr
Hzndg=aruiker
‘Watnrschap

5-' aar

Westand
omgevingsdierst
Hypotheekverstrekker

Makelaar
Prool of coecept by kadaster Notaris \
eirt Mindsterie van Bianen landse Zal oy A Q v &
[O=Sd  Koninkrijksrelatios xczcx

CONSULTANCY OVSOFTWaARE

SOLE ACCESS BY ADMINISTRATOR




Bl hai Gabruiker Initiatisfnemer Logout

Bouwdossier Dossiers Bestanden Blockehain

Dosster voor het bouwen van gebouw

Bouwen waviig [ evene | vooromaieg | imsenen | Dossier gegevens ——

= 4 Refne: 4300d729-2e85- 21 3f-6d%¢-babad 1704032
) pre

Blockchain id: cbb30fC085c86ald 1bdilcibabd4de s3I 7 dbEede 2 Tsu a1 14350

bouwwerken
ACTIONS ON FILE LEVEL
Geen omschriving Checksunmy cdochdbe 31225%ach7db 32222094 Ld6 114 a2 866chad30cfDe448 528259069

Constructieve veiligheid
Bouwen woning: Plattegronden, doorsneden en

constnuctielpdf T detailtekeningen bouwen complexere
bouwwerken

bouwtekeningschuurl pdf Omschrijving

Energiezuinigheid en milieu

energeel paf Document ey o

Gelijkwaardigheid bouwtekeningl pdf

Lokaal bestand valideren

gelijowaardighelo L paf
Gegevens en bescheiden over veiligheid en het voorkomen van hinder Selecteer bestand Browse
tb.v. bouwwerkzaamheden
Betrokkenen

Wizigan toegestasn

bauwhindermaatragalan L pdf [ fitac oz tramm ostcterre ] Inibatiefnemar

Overige gegevens veiligheid

branduitgangenL.pct Bk ks buaien

Bestemmingsplan. beheersverordening en bouwverordening ACTIONS ON DOCUMENT LEVEL

complexere bouwwerken

kadaster




UNDER THE HOQOD ...

Juridische tekst Toepasbare regel v
»
Besluit | Werkingsgebied |
| Deel Vv
| Paragraaf |
Hoofdstuk] " pewenw
™ Artikel () beperkingengebied
Rijksweg
\ \Q
[ Onderdeel a) |
o s 14 booaen ot s it | Werkingsgebied | L ‘o
|t twtrrkiing 1ot men wig in fietues bij et e / /
a ﬂ ﬂcq.r:a\
juridische toepasbare
regels regels
Heb ik een vergunning nodig om op postcode

2585 ST 58 een garage te bouwen?




AND UNDER THE HOOD (2) ...




FIRST TESTS: 39 POC: BLOCKCHAINGERS

A. KADASTER TRACK SPONSOR WITH ‘CHALLENGFE’
B. ‘CONSCIOUS HOUSFE’
C. BC USED TO SHARE INFORMATION ON OBJECTS

D. DEMONSTRATOR (THE LEDGER)




What you missed n

Payment transfered

€200 was transfered to the account of "Boiler and sons Itd",

3daysago

Boiler check-up

Boiler check-up has been validated by the home owner

3days ago

Boiler offer accepted 3days ago

Boiler offer by "Boiler and sons Itd." has been automatically accepted

Boiler offer requested

Boiler offer has been automatically requested. Price threshold was lower than €1000

5 days ago

Your boiler will need a new check-up in 2 weeks 2 vieeks ago

Your boiler is due for it's yearly check-up.

Marked as done

‘ Offes is done with hash:
1227156ef0B5d2/634d00f7 1005116289

Wallet

<27307.50

Hc

Latest Transactions

Payment
€100

Boiler check-up

€17890 ~
Tt

Upgrades

In progress

Solar panel installation
Installation by Solar Inc. for 100

Suggestions
Solarpanels €200
Solarpanels are installed covering at least 50% of the roof
€500
Insulation with a thickness of at least 24cm
View all potential

Service history

Solar panel installation
10 mins ago

Boiler rr
4 months ago




Money/
wishlist

suggestions
For
improvement

HOUSE

kadaster




FROM SHARED PROCESS

1 Development Concept

&) =

Feasibility
=2 &

Dealmaking: Planning & Financing Project Construction

8
T i :
£ — —_ \ —_—

kadaster



TO SHARED DATA

bAddressl

bAddress2

bCityName

bStatelD

bZipCode
bDaytimePhoneNumber
bExtension
bFaxNumber
bCeliNumber
bEveningPhoneNumber
bOtherPhoneNumber
bOtherPhonelocation
bBestTimeToCall
bOptOut
beMailAddress
bBrokerRating
bActive

bDateCreated
bDateModified
binvalideMail
bWithdrawn
bBrokerIlD

I

MUt

tbilistingAskingPrice

¥ lapiD
laplistinglD
lapAskingPrice
lapDate

—

tbilistingNotes

¥ InID
InListingID
InDate
InActivitylD
InNotes
InDateCreated

] L

f thiListingDetails

¥ IdListingDetaillD
IdListingID

Dwatemiognity
J u“w”.»oao. IAddress2
L ICityName
IStatelD
[ tbiListingTypes i EpEach
| Fr——— ITotalSquareFeet
kit oqnv IUnderContract
s nq»”voq«uu vtz
:»Mtoq - IWithdrawn
lActive
7 = ISold
tbilocationTypes ISalePrice
¥ ItLocationTypelD - tbilistingLocation |Expired
ItlocationType I/ﬂ ¥ mo IDateModified
tSortOrder liLocationTypelD IDateCreated
RRActive NListingID IBrokeriD
\
tbiRooms
> ¥ rRoomID
tbiBrokerProfile il R
1 oom
¥ bpBrokerlD rSortOrder
bpFirstName rActive
bplastName tbiBuyersActivities
bpAddressl oo V bald
hnAddres baBuyerlD tbilevels

IdRoomID
IdMeasurement
IdLevellD

|
|
|
|
|

thiSellersActivities

sFirstName
sLastName
sAddressl
sAddress2
sCityName
sStatelD
sZipCode
sDaytimePho
sExtension
sFaxNumber
sCellPhoneN
sTollFreeNun
sEveningPho
sOtherPhone
sOtherPhone
seMailAddre!
sActive

kadaster



BUT BEFORE WE WILL BE REPLACED ...

1. OPEN SOURCE (TRANSPARANCY, ACCEPTANCE)
2. ANALYSIS ADDED VALUE (ALTERNATIVE TECHNOLOGY?)
3. CONFIDENCE WITH PARTIES INVOLVED

. MEANING OF DATA (AGREEMENTS & DESCRIBING)




thought Tl

character in

amusement park tower in city

listener

object term object

kadaster




1. TECHNOLOGICAL DEVELOPMENTS (2)

 Linked Data

* Makes use of ‘URI's to name (identify) things

* Jrealities:
*  ‘Natural’ reality

* Institutional reality

*  Administrative reality  triples: e predicate e

kadaster




1. TECHNOLOGICAL DEVELOPMENTS (2)

 Linked Data

* Makes use of ‘URI's to name (identify) things

« Jrealities:
*  ‘Natural reality

* Institutional reality

*  Administrative reality  triples: subject predicate e

|
Land Registers |

kadaster




‘30° ‘Krankeledenstraat’ ‘Amersfoort’

address can be found N

rd

date of construction

> 1445

Source: Brattinga, et al TDQQMHQ ﬁ




‘30° ‘Krankeledenstraat’ ‘Amersfoort’

key register: name

key register: house number key register: name

key register: in e.g.: domicile/

1664

e.g.: public space/

key register: address
0307300000306560

»

key register:
can be found

e.g.: number denotation/
0307200000507343

e.g.: accommodation/
0307010000507344

PREFIX key register:http:/bag.kadaster.nl/def#
PREFIX e.g.: http://bag.kadaster.nl/id/

key register: building

e.g.: building/
030710000033388

1445

Source: Brattinga, et al TDQQMHQ ﬁ
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Duropean Land Begluiry Astachtion

Digital Transformation of Registry System

Opportunities of a Technological Ecosystem

ELRN Workshop.
Session: Blockchain of Real State

Teresa Rodriguez de las Heras Ballell
Professor of Commercial Law, Universidad Carlos 111 de Madrid

2017 Chair of Excellence, CIL.C, Harris Manchester College, Oxford University
teresa.rodriguezdelasheras@uc3m.es

ucdm _ Universidad Carlos lll de Madrid



1.- Rationales for registration — The Roles of Land Registers

Agreement
and other

situations N

related to real
ﬁnOﬁmﬁ%

REGISTRY

SYSTEM

—| CERTAINTY

- Accuracy
- Existence and priority
- Due diligence costs

EFFECTIVENESS

- Against third party -
irrespective of actual
knowledge

- Presumed validity

TRANSPARENCY




1.- Rationales for registration — The Roles of Land Registers

— | INFORMATION PROVIDER?

— TRUSTED THIRD PARTY ?

LEGAL VALIDATION-GIVER ?




A.- The Roles of Technology — APPLICATIONS AND USES

AS AN INSTRUMENT AS AN ARCHITECTURE

THEORETICAL FRAMEWORK TO FACE TECHNOLOGY APPLICATIONS.
The Case of Blockchain as an illustration :

1.- Is then Blockchain a new instrument enabling a more effective performance of same
functions?

2.- Is Blockchain a new instrument enabling the performance of new functions?
3.- Is Blockchain a new architecture? Does it enable to perform same functions?

4.- Is Blockchain a new architecture enabling the performance of new functions?




A.1.- Technology as instrument in transactions — PRIOR DISTINCTION OF
RELEVANT TERMS

PRINCIPLE OF TECHNOLOGICAL ‘DYNAMIC OPEN
NEUTRALITY RECORDS/DOCUMENTS’

Transactions

DATA DATA

Order

number 8

Quantity

Delivery Lasd

ot

,,,,,,,,,,,, Ocaccsmsﬂm

DATA

PRINCIPLE OF FUNCTIONAL

EQUIVALENCE



A.1.- Technology as instrument in transactions — PRIOR DISTINCTION OF

RELEVANT TERMS

ELECTRONIC DIGITAL AUTOMATIC

Use of electronic Information codified, Performance of tasks without
communications throughout produced, transmitted, and human intervention:
the process stored in digital medium programming of instructions

I



A.2.- Technology as Architecture — UNDERSTANDING TECHNOLOGY
ARCHITECTURE

PRINCIPLE OF TECHNOLOGICAL PRINCIPLE OF SYSTEM/ARCHITECTURE
NEUTRALITY NEUTRALITY

A A A

PRINCIPLE OF FUNCTIONAL PRINCIPLE OF SYSTEM/ARCHITECTURE

EQUIVALENCE EQUIVALENCE



2.- Electronic Registry System as a Platform: Defining the Model A

Sign Up
It's free, and always will be.

First Name: 7

Last Name: 7

I ‘Your Email: _

Re-enter Email: 7

zgﬁgaui

Tam: Select Sex: [v]

Birthday: Month:[+]  Day:[] Year:[=]
Why do I need to provide this?

REGISTER AS A PLATFORM

Informational Search

MSN: | | search

To perform a priority search on any object, please select from the list below and add to the priority search list.

If you cannot find the object you are searching for in the Informational Search Listing you can add it by clicking here.

MSN Manufacturer Model Matches Manufacturers' Current Registration

List Exists

Create a Page for a celebrity, band or business.

Showing 0 to 0 of 0 entries

The mechanism used by the International Registry to search for an object based on the serial number you enter (the Search Algorithm) is
described in the FAQs.
In line with Section 5.2 of the Registry the use of p object (whether in

making or or the Object. Materials relating thereto, each provided by the manufacturers,
is subject to the Manuf: rers' Di g




2.- Electronic Registry System: Defining the Model - FEATURES

An electronic version of Registry

a). Use of electronic means and digital

ke s medium for all processes:
First e | _
Last tame: |
m =) o
~— | - Registration
- - Further amendment and cancellation

Why do I need to provide this?

S  Create a Page for a celebrity, band or business.

Search




2.- Electronic Registry System: Defining the Model - FEATURES

An active registry model: bilateral flow of data

b). Register may interact with registered
users and proactively transmit relevant
notices and communications (i.e. expiration
date, detected errors, etc)




2.- Electronic Registry System: Defining the Model - FEATURES

A registry system as a multilateral platform

c). Users participate in the registry
and interact each other

Multilateral communications are
enabled

All relevant data are available to
parties on the same platforms

All transactions are conducted
through the platform




2.- Electronic Registry System: Defining the Model - FEATURES

A decentralized registry?

X). Might a blockchain-based
registry be an option?

Y). Is blockchain operation
compatible with legal design for
secured transactions register?

* See next example for mixed
models




* Example of Blockchain-based register design: BitFury for Georgia — a
combination of descentralizaded and centralized schemes

Solution Design: Registries
& & Blockchain Registry: How Does It Work?

@ Service Mbﬂ Mm,w @ D Citizen initiates his " The backend side Public blockchain

request via service . — .,,,,, calls blockchain stores system snapshot

hall or Eoc__m L = | APland gets a hashes to prevent

application. -~ verification possible collusion
response

[] Operations |
D D D D D
| | |

m W—Oﬂ—nn:mm—a The frontend part TN Blockchain _ Operation result
may stay the same nﬂ executes ] along with its

as in existing A - contracts specific a history is always

software —no NS to requested available and

confusing changes action cryptographically

for the citizen proved

@ Security




2.- Electronic Registry System: Defining the Model - FEATURES

A decentralized registry?
DECODING A BLOCKCHAIN-BASED MODEL

DECENTRALIZED SYSTEM:
disintermediation

AUTOMATION
DISTRIBUTED TRUST:

public / private / hybrid models

SELF-
CRYPTOGRAPHY EXECUTABLE
TRANSACTIONS

VALIDATION

SCALABILITY



2.- Electronic Registry System: Defining the Model - FEATURES

A highly-automatic registry model in a ECOSYSTEM OF
SMART CONTRACTS, SMART PROPERTY, AND TRUSTED
THIRD PARTIES

Smart

Property

REGISTER AS A PLATFORM

Feeding and
<@Hmﬁv~m5m QQHN echnt st b the nrmatons ey o v oo SMARTHOUSE .

Other Registers

Flow of data



3.- Opportunities of a Technological Ecosystem

I.- Understanding Technology as an Instrument and as an Architecture
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II.- Assessing Roles of Registries prior to Implementing Technological Solutions

III.- New Opportunities for Registry Legal Design and Registrar Roles
- Registry as a Platform — multilateral interaction
- Proactive Registry
- Automation of Processes and Tasks
- Dynamic Registrations — Updated data



3.- Opportunities of a Technological Ecosystem

I.- Understanding Technology as an Instrument and as an Architecture
II.- Assessing Roles of Registries prior to Implementing Technological Solutions

III.- New Opportunities for Registry Legal Design and Registrar Roles
- Registry as a Platform — multilateral interaction
- Proactive Registry
- Automation of Processes and Tasks
- Dynamic Registrations — Updated data

IV.- Regulatory approach and policy options:
- General enabling legal framework based on functional-equivalence principle
- Registry-specific legal rules setting out principles, legal design, and legal effects
* option 1: attributing legal effects to legal design
* option 2: attributing legal effects to reliability standards for technology
- Second-level regulations defining processes, tasks, and outcomes
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Blockchain, smart contracts, Internet
of Things:
Land registration and the data
economy

Sjef van Erp




Blockchain, smart contracts

. Introduction
. What are ‘smart contracts’?
. What is ‘distributed ledger technology’(‘DLT’, or ‘blockchain’)?
. What/who are ‘oracles’?
. Who are ‘trusted third parties’ (‘TTP’)?
. Does Artificial Intelligence (‘Al’) play a role?
. What is the ‘Internet of Things’ (‘loT’)?
. Legal framework
. Do we still need ‘trusted third parties’?
e 10. Object/subject: a diffuse world
 11. Summary and conclusions

°
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g Maastricht University



Blockchain, smart contracts

* Digitalisation of information

* |Interconnectivity (Internet)

* Collecting data: big data and databases
* Connecting databases

* Connecting “nodes”

» Self-executing software

* Artificial intelligence

Wn Maastricht University



Blockchain, smart contracts
 What do you think of these statements?

- You are no longer a person, you are your data

- You no longer exist when you stop adding data to
Google’s servers

- Objects and subjects can no longer be clearly
separated

g Maastricht University



Blockchain, smart contracts

“The data they collect includes tracking where you are, what applications you
have installed, when you use them, what you use them for, access to your
webcam and microphone at any time, your contacts, your emails, your
calendar, your call history, the messages you send and receive, the files you
download, the games you play, your photos and videos, your music, your
search history, your browsing history, even what radio stations you listen to.”

Dylan Curran: Are you ready? Here is all the data Facebook and Google have on you (The
Guardian)

g Maastricht University



Blockchain, smart contracts

CODE

and other laws of cyberspace

Lawrence Lessig

g Maastricht University



Blockchain, smart contracts

 Two (or more?) worlds:
- IT and law (Lawrence Lessig ‘code is law’)
- Standardised (form based, and yes/no)
thinking v. reflexive thinking
- Younger v. older generation
- Yes or no access to the Internet

g Maastricht University



Blockchain, smart contracts

* New developments build upon existing

architecture:

- Internet protocols: TCP/IP

- Blockchain: Examples are Bitcoin, Ethereum

- ‘Decentralised app’ (‘Dapp’) framework (cf. more traditional apps, such as
Gmail or Uber)

- ‘Dapp’ applications by using these apps

g Maastricht University



Blockchain, smart contracts

g Maastricht University
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Blockchain, smart contracts

1 contract Puzzled{

2 address public owner;

3 bool public locked;

4 uint public reward;

5 bytes32 public diff;

6 bytes public solution;

7

8 function Puzzle() //constructor{

9 owner = msg.sender;

10 reward = msg.value;

11 locked = false;

12 diff = bytes32(11111); //pre-defined difficulty
13 b 2

14

15 function(){ //main code, runs at every invocation
16 if (msg.sender == owner){ //update reward

17 if (locked)

18 throw;

19 owner . send (reward) ;

20 reward = msg.value;

21 b 3

22 else

23 if (msg.data.length > 0){ //submit a solution
24 if (locked) throw;

25 if (sha256(msg.data) < diff){

26 msg . sender .send (reward); //send reward

27 solution = msg.data;

28 locked = true;

29 332}

Figure 3: A contract that rewards users who solve a computa-
tional puzzle.



Blockchain, smart contracts
e 2. Smart contracts: Nick Szabo

- Self-executing programmes
- Example: insurance against flight delays

g Maastricht University



