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ABSTRACT

With the growth of technology and Internet’s scope there is a huge increase in the volume
of data which is accessible to its users. In the last few years, more and more countries are
participating in attempts to enrich the category of interconnected data that is associated with
legislative knowledge. Access to this knowledge is provided by Nomothesi@, a web search
platform for Greek Legislation, implemented using REST technologies and powered by a
large amount of information based on the RDF data model describing the legislative
relationships that are modeled based on an OWL ontology. The purpose of this work is to
extend the platform's existing data with Raptarchis’ legal volumes and to provide its users
with a wider range of legal archives, thereby contributing to the representation of the legal
knowledge contained in open data related to Greek Legislation. The Raptarchis’ Legislative
Collection consists of volumes divided into thematic sections, each containing a collection
of legislative sources. In the context of the work, in order to obtain the data that would feed
the Nomothesi@ platform, the volumes were broken down into individual legislative sources
per text file and a parser written in Java programming language was implemented in order
to identify the hierarchical component structures that constitute a legislative source. As a
result, this project contributes to expanding the volume of legislative texts accessible to open
data for information and encourages their further exploitation.

SUBJECT AREA: Syntax Analysis, Open Data, Semantic Web, Artificial Intelligence,
Greek Legislation

KEYWORDS: Rest Technologies, RDF Date, OWL Ontology, Raptarchis, Legal
Resource, Thematic Sections, Parser



NEPIAHWYH

Me Tnv avaTrTuén Tng TeEXvoAoyiag kai Tou Internet utrapyel pia TEpAoTIA AUENON OTOV OYKO
Twv d0edouEVwY TToU €ival TTPooBAciua oToug XPAOTEG Tou. Ta TeAeuTtaia xpovia, OAo Kal
TTEPICTOTEPEG XWPEG CUPUETEXOUV O€ HIO TTPOCTIABEIO EYTTAOUTIOPOU TNG KATNYOPIAG TwV
O1a0uUVOEDEPEVWV DEDOUEVWV TTOU OXETICOVTAI UE TN VOUOBETIKN yvwaon. Tnv Tpdofacn oTIg
YVWOEIG auTéG TNV TTapEXEl N Nomothesi@), Pia NAEKTPOVIKY TTAATQOpUa avadnTnong TTavw
oTnv €AAnVIK vouoBeaia kal n otroia gival uhotroinuévn pe xprion REST TexvoAoyiwyv Kal
Tpo@OdOoTEITAl ATTO £va HEYAAO OYKO TTANPOQOPIWYV PBACIOPEVO TTAVW OTOV HOVTEAO
oedopévwy RDF TTepIypad@OVTaG TIG VOUOBETIKEG OXETEISC OUUPWVA PE TNV HMOVTEAOTTOINGT
TOoug TTavw o€ pia OWL ovtoloyia. ZKoTrdg TNG Epyaciag auThG €ival va ETTEKTEIVEI TA 10N
utTdpxovTa dedouéva TNG TTAATPOPUAG HWE TOUG VOUOBETIKOUG TOUOUG Tou Patrtdpxn kai va
TIPOOPEPEI OTOUG XPNOTES TNG Eva PEYAAUTEPO €UPOG VOUIKWY apXEiwv oUPPBAAAOVTAG PE
TOV TPOTTIO AQUTO OTNV QvVATTAPACTACN TNG VOMIKNAG YVWOoNG TTOU CUUTTEPIAQUBAVETAI OTA
avoIxXTa dedopéva OXETIKG PE TNV EAANVIKN vopoBeaia. H vouoBeTikr) cuAAoyr Tou PaTttdpxn
atroTeAEITAl ATTO TOPOUG XWPIOUEVOUSG CUPQWVA JE BEPATIKEG EVOTNTES, KABEVAG ATTO TOUG
OTTOIOUG TTEPIEXEI PIa OUAAOYR aTTO VOUOBETIKES TTNYES. 2Ta TTAQiOIO TNG €pyaciag, yia va
eMTEUXOEI N e€aywyn Twv dedopévwy TTou Ba TpopodoTricouv TnV TTAAT@Opua Nomothesi@,
ol TOHOI BIACTTACTNKAV OE PEUOVWHEVES VOUOBETIKEG TTNYEC AVA OPXEIO KEIMEVOU Kal OTN
OUVEXEID UAOTTOINONKE €VOG OUVTAKTIKOG avaAUTAG O YAWooa TTpoypauuaTiopyou Java yia
TNV avayvwpeion TwV IEPAPXIKWY CUCTATIKWY OOPWY TTOU aTTOTEAOUV HIa VOUOBETIKA TTNYN.
Q¢ amrotéAeopa 10 €pyo AuTO CUUPBAAAEl oTnv OIEUPUVON TOU OYKOU TWV VOUOBETIKWV
KEINEVWYV TTOU €ival TTpooBdoipya oTa avoixtd dedopéva yia TTANPoPopnon Kal evBappuVvel
TNV TTEPAITEPW AEIOTTOINCN TOUG.

OEMATIKH NMEPIOXH: ZuvtakTik AvdAuon, Avoixtd Aedopéva, ZnuacioAoyIKos [oTdg,
Texvnti Nonuoaouvn, EAAnvikr NopoBeaia

AEZEIZ KAEIAIA: Rest Texvohoyieg, RDF Agdouéva, OWL Ovrtoloyia, Patrtdpyng,
NOMOBETIKR TNV, OePaTIKEG EVOTNTES, 2UVTAKTIKOG AVAAUTHG
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Parsing Raptarchis’ legislative documents for Nomothesi@ platform

1. INTRODUCTION

Every citizen, as an active and productive member of the society they belong to and interact
with, must be able to participate in critical and vital decisions on social paths as well as to
elect their representatives. In order to do this, they must have some basic knowledge of
political and social organization and be aware of public services’ functioning. The access to
that information is easier than ever thanks to Nomothesi@?!, a web platform build with
RESTful technologies that gives the opportunity to its users to browse through a variety of
different Legal Resources and make complicate searching operations with the help of a
SPARQL endpoint. Nomothesi@’s main objective is to get citizens acquainted with Greek
Legislation simplifying their life, eliminating injustice, fortifying their rights and simultaneously
contributing to legislative knowledge representation with linked data.

1.1 Objectives of the thesis

The main objective of this project is the generation of a dataset based on the principles of
RDF data model and expressing the relations the Nomothesi@’s OWL ontology defines. We
will use that dataset in order to feed the web platform Nomothesi@ with a variety of legal
resources that were only accessible from law enforcement. Those legal resources consist
the project with code name ‘Continuous Legislation Code — Raptarchis’ and for a long period
were private property of Pantelis Raptarchis until they were donated to government’s public
sector. Raptarchis’ collection is composed of forty-two volumes with each of them being
equivalent to a thematic section. In order to parse those documents, we had to convert them
from formatted text files (.doc) to plain text files (.txt). For better extracting results there was
a need to separate the legal resources contained in the volumes to a resource per text file.

In order to generate this dataset, we need to implement a parser in Java programming
language that will extract the metadata and split legal resources to their structural elements.
The difficulties of this goal were modeling Raptarchis’ legislative documents and choosing
the right parsing techniques in order to achieve the best parsing results. We wanted to
separate the parsing procedure into stages in order to simplify the extraction and make our
parser more consistent.

This project is focusing on the contribution to the representation of legislative knowledge
on the web, making a significant large amount of legal resources accessible to Open Data
and making citizens accustomed to Greek Legislation eliminating injustice, abolishing
political ignorance and fortifying civil rights.

1See http://leqislation.di.uoa.qr/

N. Matthioudakis 12
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1.2 Thesis structure

This thesis is organized in six chapters. In Chapter 1 we present the thesis’s introduction
which contains the basic objectives and its main structure. Furthermore, in Chapter 2 we
focus on background of Greek Legislation explaining the encoding of legal resources and
how Nomothesi@ has been modeled based on an OWL technology and powered by a large
dataset following the principles of RDF data model. In Chapter 3 we introduce project
‘Continuous Legislation Code — Raptarchis’, a collection of volumes containing a massive
amount of legal resources that are divided into thematic sections. In the end of this chapter
we present a list of all known topics. Next is Chapter 4, the core of this thesis and contains
the implementation of the parser we designed for data extraction. In the chapter’s beginning
(Chapter 4), we explain the conversion flow of Raptarchis’ documents in the preprocessing
stage and the parser's specification. Subsequently, we elaborate on the modeling of
Raptarchis’ legal documents with Java programming language and how we achieve the
extraction of Legal resource’s subdivisions and metadata in each parsing stage. Finally, in
Chapter 5 we present the results and the final datasets as they were extracted from our
parser and in Chapter 6, we discuss the conclusions of this thesis and possible future work.

N. Matthioudakis 13



Parsing Raptarchis’ legislative documents for Nomothesi@ platform

2. BACKGROUND AND RELATED WORK

In this chapter we are introducing the structure of Greek Legislation and how is being
encoded by the legislative authorities. We focus on the way that web platform Nomothesi@
has been designed and the technologies they have been used in order to achieve the best
results in Greek legislation’s representation. We are explaining the principles of the RDF
data model and the OWL ontology that defines the relationship between Legal Resources
and their subdivisions. Finally, we make a reference to a previous project called
Nomothesi@ G3 Parser which produced the initial platform’s dataset.

2.1 Deconstruction of Greek Legislation

All the legislative knowledge created from the Greek parliament is accessible to the public
in gazette form through the website of National Printing House and only in PDF format.
National Printing House’s archive contains a great number of legal gazettes with the first
been dated around 1833 and is being daily updated with new legislation. Because of the
wide chronological range, an older gazette may show variance on encoding or document’s
structure. In order to encounter this inconsistency, the Greek Central Committee of Encoding
Standards issued a document with title “Manual Directives for the encoding of legislation”
[1] introducing a set of rules for legislation encoding that was further legislated by Law
2003/3133. In 2019, the Law 2019/4606 reformed the institutional framework of the Greek
Central Committee of Encoding Standards and made modifications to the legislation
encoding manual [2].

2.1.1 Hierarchy of legal subdivisions and basic encoding

As we introduced previously, this set of rules defines a consistent template for legislation
encoding so that the legal resources can be easily interpreted and efficiently exploited by
the public. The gazettes that have been published by the National Printing House may
contain a single or a set of legal resources and each one should apply to that specifications.

Each legal resource starts with a metadata text fragment including information about its
type and its serial number that is uniqgue based on the publication year of the resource that
can been found on gazette’s sheets. After the main metadata information, the legal resource
may accommodate a title presenting the thematic topic of the legislation. It is very common
for a legal resource to contain a list of citations to existing legislative documents that have
been already issued and to refer to them by their unique identifier that is structured from the
combination of the document’s type, serial number and publication year.

The main body of a legislative resource is structured in a tree hierarchical form of
fragments (subdivisions). The body is divided based on the density and the topics that are
being referenced to in the resource’s content and each fragment should be characterized
by simplicity and homogeneity. An article, the fundamental fragment of a legal resource,
may be part of a superset containing fragments higher in the hierarchy. More precisely, a
legal resource can be divided into books, parts, sections, chapters and finally articles, placed
in descending sequence. This means that a book may contain a set of Parts, Sections,
Chapters or Articles but a Part cannot include a set of Books because a Book is higher in

N. Matthioudakis 14



Parsing Raptarchis’ legislative documents for Nomothesi@ platform

hierarchical priority. All the valid combinations of hierarchical division can be seen in Figure
1.

| | Legal Division ‘ Legal Resource ‘

/’ Divides to

‘ Articles Books Parts Sections Chapters
Parts Sections ‘ ‘ Chapters ‘ ‘ Articles ‘

A !\1_
‘ Sections }—»{ Articles ‘ ‘ Chapters }—»{ Articles ‘

Figure 1: Hierarchical division of Greek Legislation

Books and parts are identified inside the body using numbered ordinals (First, Second,
Third, ...). Sections are numbers using capital Latin numerals (1, Il, lll, ...). For chapters, we
are using capital letters of the Greek Alphabet (A, B, I, ...) for their enumeration. Articles
are numbered using Arabic numerals (1, 2, 3, ...) and are the most critical subdivision type.
They are comprised of at least one paragraph. Paragraphs are identified with Arabic
numerals (1, 2, 3, ...) exactly as articles and divide legislative context into individual
fragments with relative concept. Furthermore, paragraphs consist of passages, indents or a
combination of both. Indents are numbered using lower-case letters of Greek Alphabet (a,
B, Y, ...) and may contain sub-indents that listed using double lower-case Greek letters (aq,
aB, Ba, BB, vy, ...). Passage is defined as the continuous text fragment between two
punctuation marks for word’s end and is the basic component that structures both
paragraphs and indents. The Table 1 contains the enumeration encoding for each legal
subdivision and in Figure 2 we can see the main form of an article with one paragraph and
indents (Article 6 of Law 4653/2020).

N. Matthioudakis 15
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Table 1: Subdivision table of Greek legislation

Legal Subdivision | Enumeration Type Symbol
Book Ordinal numbers First, Second, ...
Part Ordinal numbers First, Second, ...

Section Latin numbers [, 1, 111V, ...
Chapter Capital Greek A B, T, ..
alphabet
Article Arabic numbers 1,2,3, ...

Paragraph Arabic numbers 1,2,3, ...
Case Lower Greek a, By, ...
alphabet
Subcase Double lower Greek | aa, ap, Ba, BB, ya,
alphabet VB, vy, ...
Linea - -
ApBpo 6

Appodiomnreg MNMpotdpou

O Npoedpoc g EO.AALE. £x81 TN yEVIKN EMOTTTEIQ yia
NV £MTELEN TWV OTOXWVY KAl TNSG amogTtoirjc TnNG Kal
aoKEl, 16iwce, TIC aKOAOUBEC ApUOSIOTNTES:

a) ekmpoownsi trv ES.AAE. SikacTikwe kan e§wdikwe,

B) ouykahei To Avwtato Tupfouio kal o ZAJL ka
npoedpelel aTi cuveSPIAGEIS TOUG,

v) katapTilel v nuepriowa didaraén Tow AvwTatou
YupPouliou kal Tou LA,

&) emPAEMEL TNV TTOpEiQ EKTEAEONG TWV AMOPATEWWY
Kl ToOU guvoMkoU £pyou Tng E©.AAE.,

£) £xe1 TNV uBovn Twv dladikacwy yia Tnv avadeién
TV PeEAWY Tow AveTatou 2upfouiiou ko tou AT ko

oT) Sopilel Ta péin tou AT, Tov levikd AlsuBuvtr
Kol To Aotmo mpoowmkod Tng EQ.AAE

Figure 2: Main form of an Article

N. Matthioudakis
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2.1.2 Modifications

One of the main characteristics of a legal resource is its life span, which starts from its
enforced date to its expiration date. During this period, other enforced legislative documents
with conflicting resolutions may affect its provisions. It is very common in Greek legislation
for a legal resource to modify a legal fragment of another (legal resource). The fragments
that can be amended is the entire legal resource or the subdivision parts (e.g. Book, Article,
Paragraph, ...) that consist it. There is a variation of modifications that we can come across
in Greek legislation but in Nomothesi@ platform we identify the three following basic types

[3]:

e Insertion: An entire or a part of legislative fragment is inserted verbatim on a
specific place inside patient-resource.

e Repeal: An entire or a part of legislative fragment is removed from the patient-
resource.

e Substitution: An entire or a part of legislative fragment is replaced by a new
fragment exactly as it appears on the modification section.

Modifications interfere with the linear flow of a legal resource, making the valid resource’s
representation on the web quite challenging. Additionally, extra complexity is added on the
Nomothesia platform’s effort on identifying and parsing legislative modifications because the
Greek legislation encoding manual does not specify rules about modifications’ format and
therefore, we observe a large amount of variations in modifications’ structure and idioms. In
Figure 3 we present an example of legislative modification that belongs to the category of
substitutions.

4. ANATK. NOMOE on’ ap1f. 1953
¢ 6/9 Temr. 1939
(PEK A" 373)
IMepi TpomMOMOW|CEWS KOl CUNTATPOOE®S TOU
A N.1150/1938 «mepi mAonyKIg TN PEGIHG.

Komnpynifn &a touv apBp. 37 Nop. 314271955,
ATV Tou apfp. 6 auTol £4ovTos oUTE:

ApbBp.6.-To apbp. 18 tov AN vn’ apf. 1150/1538
«TIEPL TADTYIKT|G UTMpECinGs ovnikabioTarm o Eng:

«1.On mpo g 22ag Maiov 1934 SopoBevteg ap-
umkonyol ken mhonyoi dev petéyova tov TITA E-
N, ovdé hapfdavoucwv €5 aqutol mapoyiv Tivd, addd
Tuyyavouolr cuvtaiews £k Tov KILY., =i a 10
TIILAEN. &fov v’ amodoon Tag Mpog uTd TUXOV
flgpopds £@° 4mal, TOKTIKGG KoL YOPOU TV ove-
TEPW EVIOKMG Tpog 3% ETNoiong.

2. Q¢ vmmnpecia Mpog GUOVONTY CUVIALEWS £K TOU
KILY. sig tovg apymhonyols, mhonyols Kol ToUg
EEOPOWVNEVOUS TIpOG auToUE voeiton 1 dwnvubeicn
EV TN MAOTYLKI] UTNPECIA, TPOCUEIPATAL OE E1¢ QU-
TNV Ko mdoa GAAn NoapEyouca SiKkalapa mpog ano-
voprv ouvtdiems ek Tou NA T »

Figure 3: Legislative modification example

N. Matthioudakis 17
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2.2 The application of Semantic Web technologies on Greek Legislation

The knowledge that Internet contains today as reachable data is unmeasurable, but it is
strictly bound to the needs of internet pages and web platforms that make use of it.
Contrariwise, Semantic Web is an extension of the Web and its main goal is to make it to be
driven by linked machine-readable data which applications can use. This means the
existence of public data stores that have been built using Semantic Web’s technologies such
as Resource Description Framework (RDF) and OWL ontologies and can be exploited by
internet pages and applications. In order to support the initiative of making Greek legislative
knowledge accessible through linked data on the web, our data population is based on these
protocols.

2.2.1 Identifying Legal Resources using URIs

Semantic Web’s concept is a web of data where resources are public and linked using
relationships. In order to refer to these resources, an identifier protocol called Uniform
Resource Identifier (URI) has been developed that defines a string of characters that
uniquely identifies a web’s resource. In order each country’s legislative data to be consistent
and unified with the European legislation so it can be used efficiently, European Council
provided European Legislation Identifier (ELI) [4], a framework based on Semantic Web’s
technologies, to be adopted from all European countries who provide legislative data on
internet. ELI is an extendable framework that can be enriched according to the needs of
each country’s legislative peculiarities. Its main idea proposes a URI template, for legal
resources identification, and an OWL ontology for expressing relationships and events
between them.

In order to identify each legal resource, its subdivisions and the relations between them,
Nomothesia uses HTTP URIs!. These URIs must be precise and their structure should
accurately represent the resource they identify, making it easily guessable. Legal resource’s
form uses the following template,

http://www.legislation.di.uoa.gr/eli/{type}/{year}/{id}

This URI template [5] identifies uniquely a legal resource based on the selected values of
the three following parameters: type, year and id. For parameter type we can assign a value
from a collection of special codes, each representing a different legal resource type and can
be seen in Table 2. In Chapter 4 we will discuss an extended version of this collection based
on Raptarchis’ legislative documents. For the year parameter the template expects the
publication year of the legal resource and as id its distinctive serial number. For example, if
we want to refer to the Presidential Decree with serial number 1 published in 2020, the
corresponding URI would be:

http://www.leqgislation.di.uoa.gr/eli/pd/2020/1

1See https://www.w3.org/Designissues/HTTP-URI.html

N. Matthioudakis 18
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Table 2: Encoding types of Legislation

Type of Legislation Code
Constitution con
Law law
Presidential Decree pd
Act of Ministerial Cabinet | amc
Ministerial Decision md

For legal resource’s subdivisions, URI form can be extended by concatenating a string
suffix in the end of the main resource’s URI. The suffix must contain the type of subdivision
(book, part, section, chapter, ...) and its numbered id. For instance, to present the chapter
2 of Presidential Decree 1 of 2020, we use the following URI:

http://www.leqgislation.di.uoa.gr/eli/pd/2020/1/chapter/2

In case of nested hierarchical subdivisions, the URI of target division is formed by
concatenating the string from the highest division in the nested hierarchy to the target
subdivision. For example, to refer to paragraph 1 of article 3 that is under the scope of
chapter 2 of Presidential Decree 1 of 2020, we use:

http://www.leqgislation.di.uoa.gr/eli/pd/2020/1/chapter/2/article/3paragraph/1

2.2.2 The Resource Description Framework (RDF) data model

Previously, we introduced the identification of legal resources using URIs based on the
template that European Council proposed. Each of these resources consists of fragments,
metadata and refers to other legislative resources creating a relational chain between then,
making their storing procedure at web’s data stores very challenging. For that purpose,
Nomothesia platform uses the Resource Description Framework (RDF), a metadata data
model defining the structure of which data is being stored and offers the technology for
knowledge representation, data modeling and relationships definition between web
resources. RDF decomposes knowledge to expressions in the subject-predicate-object
form, known as triples, linking web’s data and describing facts. Triples represent
relationships between resources that can be identified on the web and can be easily
processed by applications. The subject and the predicate are resources and are identified
generally by URIs, whereas the object can be either a resource or a literal value. For
example, if we want to declare that Presidential Decree 1 of 2020 contains one article, a
valid triple would be the following,

e.g.
<http://legislation.di.uoa.qr/pd/2020/1>

<http://data.europa.eu/ontology#has part>
<http://legislation.di.uoa.qr/pd/2020/1/article/1>.
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The example above uses a URI as the triple’s object to unambiguously identify the first
article of Presidential Decree 1 of 2020. In the next example we are showing how the object
can be a string literal, representing the title of the same Presidential Decree,

e.g.

<http://legislation.di.uoa.qr/pd/2020/1>
<http://data.europa.eu/ontoloqgy#title>
“Establishment of scientific bodies and committees”@en.

A collection of RDF triples can be visualized by a directed knowledge graph?. In this graph,
each triple is represented by a node for subject, a node for object and an arc for predicate,
directed from subject to object. The RDF graph for previous triples is shown on Figure 4.

hitp:ileqislation.di.uoa.qrpd/2020/1

http:#/data.europa.ewontology#has_part http:idata. europa.eulontologytitle

http:.l's'legisIatiun.di.uoa.grﬁpds’EDEUs"h’article.n'j “Establishment ofscientific bodies and committees”

Figure 4. RDF graph example

2.2.3 Nomothesi@ Ontology

In the previous section, we introduced the Recourse Data Framework (RDF) as a data model
that defines the structure of web’s data in order to represent relationships. Because RDF’s
capabilities are limited, Semantic Web offers Ontology Web Language (OWL), a technology
for rich knowledge representation. OWL languages are built upon the RDF describing
powerful and formal semantics for resources’ relationships and are flexible on information
coming even from heterogeneous data sources. More precisely, the data that an OWL
language refers to is interpreted as a set of "individuals" (classes) and a set of "property
assertions" which relate these individuals to each other. Furthermore, OWL ontologies are
characterized by the existence of a set of axioms that defines constrains to these classes
and the relationships between them. In order to model web’s resources about Greek
legislation, an ontology has been created called Nomothesi@ ontology. Nomothesi@
ontology is an enriched version of ELI’s ontology that is adapted on Greek legal resources’
peculiarities. For the better understanding we point the basic schema of Nomothesia
ontology in figure 5.

1 See https://www.w3.0rq/2012/08/RDENG.html#
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‘ Constitution

‘ PresidentialDecree

‘ Law

elititle / local_id

elititle / number

nomothesia:comment

¥sd:string

nomothesia:comment

HHirst_date_entry_into_force

li:date_publication / date_document

xsd:date ‘

eli.cities

BibliographicCitation

eli:cities
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CitableBibliographicObject
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‘ Decision

‘ LeqgislativeAct

‘ ErrorFixes
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‘ RoyalDecree

2.3 Related work

LegalResourceSubdivision

Book
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Section

Chapter

Article

Paragraph

Case

Linea

Container

Citation

B

¥sd:string

eliamends
eliamends
LegislativeModification /m/
[ )
| Addition | | Substitution | | Repeal |
Figure 5: Nomothesi@ ontology

has_text

The vital part of Nomothesia platform is its data. In the first version of the platform, the
dataset population was a demanding task because of the bureaucratic methods in which the
legal resources were distributed and the error-prone documents. In order to achieve this
goal, a parsing tool was built called Nomothesia G3 Parser.

2.3.1 Nomothesia G3 Parser

Nomothesia G3 Parser [6] is a rule-based tool built to create the initial dataset that would be
used to power Nomothesia platform. The chosen programming language for parser’s
implementation was Java and was designed to be flexible both on typing and structural
errors. More than 12.000 legal resources during 1990-2020 were parsed with G3 Parser and
produced millions of triples. The basic stages of G3 Parser are the following:

1. Conversion of Greek legal gazettes from PDF format to plain text.

2. Division of gazettes’ text into individual legal resources.
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3. Extracting legal resource’s primary metadata (i.e., title, issue number etc.).

4. Legal resource’s structural fragments (i.e., articles, paragraphs, indents, passages)
extraction and RDF triple population.

5. Extraction of additional information from bottom-level fragments (i.e., passages).

2.4 Summary

In this Chapter we introduced the basic principles of Greek Legislation’s encoding and more
precisely, we explained the hierarchical structure of a legal resource and how it is related
with others through legislative modifications. Subsequently, we described three basic
frameworks of Semantic Web technologies and their appliance in Legislation’s
representation on the Web. Finally, we presented the parsing stages of Nomothesia G3
Parser, a parsing tool that created the initial dataset for Nomothesi@ platform.
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3. CONTINUOUS LEGISLATION CODE - RAPTARCHIS

The main motivation for implementing this thesis was the public sharing of a collection of
legal documents that contain a large amount of legal resources from 1834 until today. This
legislative collection was created as part of the project Continuous Legislation Code —
Raptarchis and offers a significant opportunity for expanding Nomothesia platform’s dataset
and contributes to the enrichment of web’s linked data that refers to national legislation.
More precisely, in this chapter we will present the initiative of Raptarchis’ project and we will
discuss about the structure of legal resources that have been included in the documents,
the peculiarities and the differentiation they have compared to those that have been
published in government’s gazette. Finally, we will introduce the thematic sections that the
legal documents are sorted by.

3.1 Project Raptarchis

The Continuous Legislation Code — Raptarchis [7] is an initiative of grouping the Greek
legislation from the establishment of Greek state until today, into a collection of legal
resources, sorted by thematic topics. The founder and creator of the Continuous Legislation
Code was Pantelis Raptarchis who maintained the project as a private enterprise until 1978.
In 1978, by law 805/1978 the project was donated to the Greek State and on 01/01/1979, it
was passed into the possession of the Ministry of the Presidency of the Government. The
legislative collection consists of a variety of different legal resources (i.e., laws, decrees,
regulations, etc.), all being extracted by the official Greek government’s gazette. All this
legislative knowledge is divided in 111 numbered volumes that have been distributed to 40
main thematic sections.

At the beginning of its "public life", the management service of Continuous Legislation
Code was an independent department and appertained directly to the general secretary of
the Ministry of the Presidency. Today, the service has been integrated to the Finance
Directorate of the Directorate-General for Administrative Support of the General Secretariat
of Public Administration & E-Government, of Public Administration and Decentralization.

Initially, Raptarchis’ legal collection was intended to be used by people related to law,
such as lawyers or law enforcers and organizations whose professional activity requires
access to all laws in force at that time. Instead, the current version of Raptarchis’ project,
besides the accessibility that offers to every citizen that want to be informed about Greek
legislation, aims to provide the latest legislation knowledge for a multitude of pre-defined
subject areas.

The main advantages of the Raptarchis' collection is the thematic categorization of Greek
legislation, which facilitates the reader to find the requested legislative source in a short
period of time as well as preserving the legality of documents and historically recording the
evolution of legislation.
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3.2 Structure of legal documents

In Chapter 2 we introduced the suggested legislation encoding as it was proposed by Law
2003/3133. Nevertheless, the legislative collection of Raptarchis contains legal resources
that are approximately dated from 1834 until today, making almost impossible to
collaboratively follow this encoding. Even for the most recent legal documents we observe
deviations, especially on metadata and enumeration types. The Continuous Legislation
Code’s initial goal was not to make a formal and strictly accurate representation of legislative
knowledge, instead it aimed to create a serviceable and quick index of legislative resources
based on thematic sections. Furthermore, all the legal fragments the collection contains
were extracted by official Greek government’s gazettes and written by hand, making them
error-prone.

3.2.1 Distribution of legal resources based on thematic sections

Each legislative volume of Continuous Legislation Code project is related to a main thematic
topic and has an internal structure based on it. Inside the volume, the main topic is divided
into thematic subcategories which are represented by chapters and subsequently each
chapter breaks down to subjects which contain the legal resources, creating an
interconnected thematic chain. Chapters are being enumerated using capital letters of the
Greek alphabet and are followed by their thematic title while subjects are being enumerated
with lower-case letters of the Greek alphabet. The design of inner structure of volumes of
Raptarchis’ legal collection provides an index of legal resources based on the thematic
section that are related to, offering their readers a very fast and efficient method for
searching the Greek legislative knowledge. In Figure 6 we can see the thematic hierarchy
diagram of a volume.

N
Volume
—
| Divides to Chapters:  Numbered using capital letters of
R S Greek alphabet (e.g. A, B, T, ...)
Chapters
Subjects:  Numbered using lower
—
\ Divides to letters of Greek alphabet (e.g. a, B, v, ...).
'
Y
Subjects Legal resources: Numbered using
Arabic numeras (e.g. 1, 2, 3, ...).
—
\
| Consist of
Ty
Legal
resources
~—

Figure 6: Hierarchical structure of Raptarchis’ legislative volume
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3.2.2 Differentiation on Raptarchis’ structure

Although, the basic guideline for the encoding of Raptarchis’ legal resources is similar to the
one we introduced in Section 2.1.1 of Chapter 2, we observe several deviations compared
to those in Greek government’s gazette.

The first differentiation involves the provided information about metadata of each single
legislative resource. Unlike government’s gazette, Raptarchis’ legal collection does not refer
to the signers of each legal resource, except for some rare cases. The publication date has
been embedded in a main metadata fragment at the start of each resource. Each metadata
fragment is numbered in ascending order and contains information about the type of legal
resource, its serial number, the publication date and often the legislative gazette’s number
in which it was published. The form of the metadata fragment can be seen in figure 7.
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Figure 7: Form of metadata fragments

Another difference we often encounter is the inconsistency in the enumeration of legal
subdivisions (fragments) which a legal resource is divided into. As we have shown in
Chapter 2, each legal fragment has its own enumeration rules, for example books and parts
are using ordinal numerals and sections are ordered with Latin enumeration. Because
Raptarchis’ collection has a large amount of legal resources published in different
chronological periods, we find variations on enumerations which add furthermore complexity
to our course of parsing these legal resources and populating our machine-readable
database.

Therefore, the subdivisions of books, parts, sections, chapters and articles may occur in
a legal resource with all possible combinations of their original enumeration type. This
means that each of the previous subdivisions is possible to be enumerated using Greek
ordinal words, Greek capital letters of the alphabet, Latin numerals or rarely a form of Arabic
number followed by abbreviations (1%, 2", 3", _..). In Figure 8 we can see the enumeration
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types that have been used in different legal documents, in order to present a chapter with
the same numerical order in a legal resource.
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Figure 8: Enumeration differences on legal subdivisions

Furthermore, in the legal resources contained in the Raptarchis’ legislative volumes, a
significant divergence is observed in the modifications in which one legal resource modifies
another. In section 2.1.2 of Chapter 2 we explained the main form of a legal modification in
Greek legislation and the relationship between the amending legal resources and those who
are being amended. In order to provide a useful, quick and serviceable representation of
Greek legislative knowledge, Raptarchis’ collection has already integrated the modifications
to the patient legal resources that are being amended. After each modified legal fragment
that have been embedded, a metadata section is following that states the original legal
resource that caused the modification. For better understanding, Figure 9 contains an
example of legal modification that may often occur.
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Figure 9: Modifications on Raptarchis’ documents

3.2.3 List of thematic sections

As we mentioned on Section 3.1, Raptrachis’s collections consist of 111 numbered
legislative volumes with each one of them belonging to one of the 40 existing thematic
sections. In this section we will list all the main thematic areas that can be found on
Raptarchis’ legal documents and the volumes that are related to them. The list is the

following:

1. CONSTITUTIONAL LEGISLATION

— Associated volumes: 2, 2A, 2B
2. ADMINISTRATIVE LEGISLATION - PUBLIC OFFICIALS

— Associated volumes: 2, 2A, 2B

3. MUNICIPALITIES AND COMMUNITIES - PREFECTURE AUTHORITY

— Associated volumes: 3, 3A

4. POLICE LEGISLATION — FIRE BRIGADE

— Associated volumes: 4, 4A

5. PURCHASING LEGISLATION — CODING OF MARKETING PROVISIONS

— Associated volumes: 5, 5A
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6. JUSTICE ADMINISTATION

— Associated volumes: 6, 6A, 6B

7. URBAN LEGISLATION

— Associated volumes: 7, 7A

8. PENAL LEGISLATION

— Associated volume: 8

9. PENAL PROCEDURE

— Associated volume: 9

10. CIVIL LEGISLATION

— Associated volumes: 10, 10A

11. COMMERCIAL LEGISLATION

— Associated volume: 11

12. ANONYMOUS COMPANIES - LTD - STOCK EXCHANGE — BANKS

— Associated volumes: 12, 12A

13. INDUSTRIAL LEGISLATION - DEVELOPMENT LEGISLATION — FISHERY

— Associated volumes: 13%, 132, 13A, 31B

14. LEGISLATION OF CHAMBER OF ASSOCIATIONS AND UNIONS

— Associated volume: 14

15. LABOUR LEGISLATION — SOCIAL INSURANCE
— Associated volumes: 15%, 152, 153 15B1, 1582

16. AGRICULTURAL LEGISLATION - WATER RESOURCES
— Associated volumes: 16, 16A, 16B, 16/

17. RURAL LEGISLATION — FORESTS — HUSBANDRY
— Associated volumes: 17, 172, 17A, 17B

18. PRESS — MEDIA — TOURSIM

— Associated volumes: 18, 18A

19. MERCHANT SHIPPING
— Associated volumes: 19, 19A, 19B, 19/

20. PORT LEGISLATION

— Associated volumes: 20, 20A
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21. PUBLIC TRANSPORT
— Associated volumes: 21, 21A, 21B, 211"

22. POST OFFICES — TELECOMMUNICATIONS

— Associated volumes: 22, 22A

23. PUBLIC CONSTRUCTIONS — ENGINEERS — URBAN PLANNING
— Associated volumes: 23, 23A, 23B, 23/

24. FINANCIAL ADMINISTRATION — ENVIRONMENT

— Associated volumes: 24, 24A

25. PUBLIC ACCOUNTING

— Associated volumes: 25, 25A

26. CURRENCY - PUBLIC PROPERTY

— Associated volumes: 26, 26A

27. DIRECT TAXATION

— Associated volumes: 27, 27A

28. INDIRECT TAXATION

— Associated volumes: 28, 28A

29. COURT OF AUDITORS - PUBLIC PENSIONS

— Associated volume: 29

30. CUSTOMS LEGISLATION
— Associated volumes: 30, 30A, 30B

31. SCIENCES AND ARTS - ACADEMY — ANCIENTS
— Associated volumes: 31, 314, 31B, 31I"

32. EDUCATIONAL LEGISLATION (157-2"° GRADE, TECHNOLOGICAL INSTITUTIONS) —
SPORTS

— Associated volumes: 32, 32A, 32B, 32

33. ECCLESIASTICA LEGISLATION

— Associated volumes: 33, 33"

34. HEALTH LEGISLATION
— Associated volumes: 34, 344, 34B

35. SOCIAL WELFARE

— Associated volumes:; 35, 35%
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36. NATIONAL DEFENSE — ARMY
— Associated volumes: 36, 36A, 368, 36/, 36A

37. NAVY

— Associated volumes: 37, 37A

38. AIR FORCE - CIVIL AVIATION
— Associated volumes: 38, 38A, 38B, 38

39. PUBLIC ENTITIES - SOCIAL SECURITY FUNDS
— Associated volumes: 39, 39A, 39B, 39/, 394, 39E

40. DIPLOMATIC LEGISLATION - INTERNATIONAL ORGANIZATIONS

— Associated volumes: 40, 40A

3.3 Summary

In this Chapter, we presented the initiative of Pantelis Raptarchis to create a legislative
collection consisting of 111 volumes that are divided based on 40 thematic sections. Next,
we discussed about Raptarchis documents’ structure and we pointed out the main
differences we observe compairing to the legal resources that are published in Greek
government’s gazettes. Finally, we listed all the thematic topics that can we found in
Raptarchis’ collection.
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4. IMPLEMENTATION OF RAPTARCHIS DOCUMENTS’ PARSER

In this chapter we will present the vital component of our initiative to parse the legislative
collection of Continuous Legislation Code. Having a large set of error-prone volumes, which
contain legal resources from the beginning of the Greek State that are incosistent with the
encoding, makes our parsing process quite complex and challenging. Because of this, we
had to plan and choose the optimal approach based on the form and the type of our data.
Accordingly, we will explain the stages of preprossesing of the initial legislative documents
until the population of the final text files and how we modeled legal resources and the
relationships between them and their subdivisions. Finally, we will look into the extraction
methods we used to identify the structural components and metadata for the legal
documents.

4.1 Preprocess of documents

4.1.1 Conversion flow of initial documents

The initial collection we had in our possession consited of 111 legislative volumes distributed
in 40 thematic sections. In the collection that was donated from Pantelis Raptarchis to the
Greek State and consists the Continuous Legislation Code project, each volume had been
encoded in .word file format. Because of the additional metadata contained in a .word file
(e.g. font size, style, page margins), we wanted a simplier version for our parser and to
accomplish that we had to convert them to plain text files. In order to achieve the best valid
results in this conversion process, we exploited two reliable tools called Apache Poi! and
iText?, respectively.

Both Apache Poi and iText are tools for file manipulation but each one refers to different
range of file formats. Apache Poi is a Java project providing a set of libraries for creating
and modifying files in Microsoft Office formats. On the other hand, iText is a Java library for
manipulating and editing PDF files, providing support for the most advanced PDF features.
Therefore, all the volumes are converted from .word files to PDF files with the help of Apache
Poi and subsequently to plain text files, using iText. The conversion flow can be seen in

Figure 10.
Apache Poi h iText
> >
PoF
i

Figure 10: Conversion flow of volumes

1See https://poi.apache.org/

2 See https://itextpdf.com/en
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4.1.2 Population of final text files

As we introduced in Chapter 3, each Raptrarchis’s legislative volume is related to a thematic
section and contains a large amount of legal resources, being characterized by their
thematic consistency. In order to achieve better parsing results, after the conversion of initial
documents to plain text files, we attempted to divide each volume to its individual legal
resources, creating a collection of text files per legal resource.

Taking advantage of the Raptarchis volume’s inner structure, with the legal resources
been indexed to thematic sections, we created an autonomous Java program to split the
legislative volumes into legal resources. Our program iterated over the collection of the
volumes and with the use of Java Regexes!, it divided the context into chapters and
subsequently it separated each chapter into thematic subjects. After gathering the sets of
legal resources for each thematic subdivision, we proceeded on extracting each individual
resource by identifying the start and the end of it. We defined the context of an individual
resource as the starting point of the numbered fragment that contains the resource’s
metadata and the ending point as the next sequential metadata section.

Following this procedure, we end up having sorted all the legal resources based on the
thematic hierarchy they are under. At this point of program’s runtime, we have reached our
main goal on identifying and extracting each legal resource, knowing in which volume,
chapter and subject it belongs to and its medatada fragment. Next, having gathered all the
needed information, for each legal resource we transfer its contex to a text file applying a
xml based format that matches the following template:

<vol> VOLUME'’S IDENTIFIER </vol>
<chap> CHAPTER’S IDENTIFIER </chap>
<sub> SUBJECT'S IDENTIFIER </sub>
<start_law>
<law_info>

METADATA FRAGMENT
</law_info>

MAIN CONTEXT

<end_law>

Finally, the text files are saved in a hierarchical directory consisted of folders that are
organized in a tree structure. This directory is composed of four layers. The first layer is the
root folder that represent the legislative volume. The second layer contains all the thematic
chapters of the volume and the third layer includes the thematic subjects of the individual
chapters. The final layer consists of the generated text files with legal resources’ context. In
Figure 11 we present the structrure of the hierarchical directory that we implemented.
Applying the preprocess method we achieved to populate 55.515 individual legal documents
that they have been distributed based on their thematic topic and indexted by our tree
structural directory.
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Volume1
Chapter A Capter B Chapter I
TN P S
- - h \\ //// . //
Subject a Subject B
Legal o o Legal o Legal Resource
resource 1 Resource 2 3
TXT TXT TXT

Figure 11: Hierarchical directory for Raptarchis’ documents

4.2 Specifications and design of parser

As we explained in Chapter 3, Raptarchis’ collection includes many legal resources that are
chronologically old without having a stable encoding and even modern Greek legislation
contained in the volumes does not always comply with the proposed encoding.
Consequently, these encoding variations are making our parsing approach quite difficult and
challenge us to come up with new ideas to overcome these problems by designing a parser
that will fulfill our needs and model the Greek legislation precisely.

4.2.1 Parser’s specifications
As for the implementation of the parser, the programming language that was chosen was
version 8 of Java. In order to exploit the hierarchical structure of the components that consist
a legislative resource, we wanted to use an object-oriented programming language. The
parser is implemented in a Java project named ‘Raptarchis_Parser’ and contains a main
Java class and five Java packages as following:

e Api: Package that contains the parser’s interfaces and their implementations.

e Divisions: Package that contains all the Java classes that represent legislative
components

e Enums: Package that contains all the Java enumerations that the parser uses.
o Helpers: Package that contains all converters and helpers of the parsing process.

e Loggers: Package that contains all the classes that offer logging functionality.
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For input, Raptarchis parser expects two arguments. The first must be the string that
represents the path of the location in the file system where the directory which contains the
text files we want to parse is stored. The second must be the path of the location where we
want the produced RDF file to be stored. For the input directory there are no constrains,
which means that is acceptable to contain from a single to a large amount of text files, even
containing a complex sub-directory system as we presented in Figure 11. The only
requirement is the format of the text files to follow the principles of xml-based format we
proposed in section 4.1.2. The running command for the parser is the following:

java Raptarchis_Parser -i path_of_input_directory -o path_of _output_file

4.2.2 Modeling Raptarchis’ legislative documents with Java programming language

In previous chapters we introduced both the general directives for legislation encoding as
they were proposed by the Greek Central Committee of Encoding Standards and the
peculiarities that Raptarchis’ documents have. Unquestionably, the inalterable component
of Greek legislation is its structural hierarchy that consists of legal components such as
books, sections, articles, etc. Having chosen an object-oriented programming language, it
is very beneficial as it makes our parsing process more direct and comprehensible.

Our main goal, in order to populate the final dataset that is going to feed Nomothesia
platform, was to analyze and decompose each legal resource as they were produced by the
initial preprocess. The modeling approach we applied was to map all the legal resource’s
subdivisions, including itself, into Java Entity Objects. Therefore, each legal subdivision
corresponds to a Java class that contains attributes that represent the division’s real-life
characteristics and methods that add functionalities to these components. LegalResource,
our most important class, represents real-life legal documents and contains attributes such
as publication date, the date it came in force, number of Government’s gazette it was
published, etc.

In our entity model, we have defined two main classes, the Division and Passage classes,
to represent legislative subdivisions. The class Division is an abstract class that is being
inherited by all subclasses that correspond to thematic subdivisions of a legal resource. With
the term ‘thematic subdivisions’ we refer to subdivision fragments such as books, parts,
sections, chapters, articles and paragraphs, with each of these fragments having their own
subclasses in the parser's model. Division class provides attributes for fragment’s Uri,
numerical identifier inside the hierarchical structure it belongs to, fragment’s text, title and a
Division type attribute that contains its parent component. Likewise, the class Passage
represents the legislative subdivisions of a paragraph and is been used as the inheritable
class for components such as lineas (Latin word for lines) and indents (cases). Passage,
like class Division, provides attributes for fragment’s Uri, initial text and an identifier
representing the component’s order inside the hierarchy.

In Section 2.1.1 of Chapter 2, we explained that each legal component is divided into
legislative subdivisions based on the hierarchical constrains we presented and can be seen
on Figure 1. Accordingly, each subclass in our model that extends the Division class, except
Paragraph class, contains a list of Division classes that represents its subdivisions. Having
a list of ‘children’ fragments and an attribute that points to the class of parent-division on
each model’s class, we achieve the creation of a hierarchical tree structure of legislative
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components, giving as the ability to iterate over the components during parser’s runtime.
Because a real-life paragraph may consist of lineas, indents or modifications, our Paragraph
class contains a list of Passage classes and a Modification class. A Passage can be either
a Linea or a Case class. The Linea class belongs to the last layer of our model’s hierarchy
and it cannot be divided into further components. It represents the legislative lineas which
are the building blocks of paragraphs and indents, containing the final text of the parsing
resource. On the other hand, the Case class refers to indents and contains a list of Passage
classes that may be divided into sub-indents (sub-cases) or lineas. Finally, the Modification
class represents legislative modifications and contains information about the amended
resource and the inserted or modified text.

Our goal is to reach to a parsing stage where we have identified all the legal resource’s
articles and from that point to proceed to the extraction of the final passages. Both in Greek
Government’s gazette and in Raptarchis’ collection, it is possible to come up to cases where
legal documents have incomplete hierarchical structure. That means that articles may be
missing from division’s hierarchy or even the order of some components is violating the
constrains of hierarchical layers that we introduced in Section 2.1.1 of Chapter 2. For cases
that match this concept, Nomothesia ontology provides the class Container which is
represented by our parser's model with the java class Container and it is used as a text
wrapper for unidentified legal resource’s fragments. In Figure 12 we present the class
diagram of Raptarchis parser’s model in UML.

Case Linea
LegalResource
- - Passagelist Passage[0.N ) _ )
DatePublished : String BuildRdfTriples()
Datelnforced : String Parse()
DateSigned : String o BuildRdfTriples(}
i divided_to
RelatedGazette : String e~ ‘
CitationsList : String [0..N]
LegalDivisionList : Division [0..N] has_list_o
Parse()
i ! . Division
BuildRdfTriples() Passage
Id : String
Uri : String OrFIer: !nt
s st of Title : String Uri - String
as_list_o - Stri
- T Text : String Text : String
LegalDivisionList : Division [0..N] Parse()
Parent : Division BuildRdTriples()
Container Parse()
i i . N
= BuildrdfTriples(}
Parse() ,{} 4 has_list_of
BuildRdfTriples() ‘ 1
Paragraph
Part Chapter Container: Division[0..1]
Container: Division[0..1] Container: Division[0..1] PassagelList Fassage[0..l |
Parse() Parse() Parse()
BuildRdfTriples() BuildRdfTriples() BuildRdfTriples(} ,
Modification
Book Section Article
Uri: String
Container: Division[0..1] Container: Division[0..1] Container: Division[0..1] patientUri: String
divisionPart: Division
Parse(} Parse(} Parse() passagePart Passage
BuildRdfTriples(} BuildRdfTriples(} BuildRdfTriples() Parse(}
BuildRdfTriples(}

Figure 12: Class diagram of Raptarchis’ parser
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4.3 Parsing stages of a Legal Resource

The preprocess of the initial text documents (.doc) produced over 55.515 plain text files
containing a legal resource per file. In order to analyze the files semantically and produce
the final RDF dataset that is going to enrich Nomothesia platform’s knowledge, we had to
iterate over legal resources individually and apply certain parsing methods. Firstly, each
legal resource is mapped to class LegalResource and the file’s text is assigned to attribute
text of the class. Subsequently, the text is going through a parsing procedure that can be
grouped in the following stages:

a) Extracting legal resource’s information and metadata (e.g., type, identifier, publication
date).

b) Identification and extraction of citations.

c) Split of text into legislative subdivisions, identification of their metadata (i.e., title) and
creation of the hierarchical division tree.

d) Decomposition of articles into paragraphs and paragraphs into final lineas by
identifying existing cases or modifications.

e) Validations on produced hierarchical structure.

f) Population of RDF triples.

In summary, Raptarchis parser reads the initial xml based text file and with the appropriate
use of the defined tags extracts the number of the volume that had been published, the
chapter’s and subject’'s number, the metadata fragment and the core text fragment of the
legal resource. From the metadata fragments, the parser identifies the legal type of the
legislation along with the unique identifier, the publication date, the signature date, the date
it came into force and commonly the number of the government’s legislative gazette that
was included in.

After the extraction of the metadata, the parser tries to identify the existence of citations
or title and splits the core fragment of legal resource into two parts. The first contains the
titte and the citations and the second the legal subdivisions (e.g., chapters, articles). If
citations or title have been detected it extracts the corresponding information, otherwise, it
proceeds directly to legal division separation. Raptarchis parser creates a subdivision tree
structure where its nodes are classes of Book, Part, Section, Chapter, Article, Paragraph or
Case types and the tree’s leaves can only be either Linea or Container classes.

Immediately after identifying every resource’s components, it validates that the produced
structure does not violate any hierarchical constrains. Finally, the parser iterates overs each
component of the tree and generates the final RDF triples that is being saved to the pointed
text file. In Figure 13 we can see the method parse of LegalResource class that initiates the
previous parsing stages.
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public void parse() {

extractLegalResourceInfo(lawInfo);

buildUri();

if (uri == null || legalType == null || (legalResourceld == null &% datePublished == null)) {
" + " UNKNOWN LEGAL RESOURCE "

Custom_Logger.appendlnProblematicId( msg: lawInfo + " ----3
+ ParsinglegalResourcelnfo.getRaptarchisVolumeInfo());
return;

h

dividelaw(text, citationsAndTitleContainer, corelLawContainer);

StringBuilder remainText = new StringBuilder();

parseTitleAndCitations(remainText);
parseCorelaw();

if ((legalDivisionList==null || legalDivisionlList.size() == @) && remainText.length() > 8) {
if (legalDivisionlist == null)
legalDivisionlist = new Arraylist<Division>();
legalDivisionlist.add(new Container(remainText.toString(), id: "1", parent: this));

parselegalDivisionlList(};

if (containsInvalidDivision)

correctDivisionHierarchy();

if (InvalidArticlesHelper.containsInvalidArticles())

InvalidArticlesHelper.correctInvaliddrticles();
buildRdfTriples();

legalDivisionlist.forEach(Division::buildRdfTriples);

Figure 13: parse method of LegalResource class

4.4 Extracting Legal Resource’s fragments

Previously, we presented the stages of the parsing flow that each text file is been through.
In this Section we are going to delve into the basic parsing stages from a technical scope
and explain the manipulation methods we chose in order to achieve the best possible
results. In our parser, the implemented methods make use of the predefined tools for text
manipulation that Java programming language offers. Java provides an API called Regex
that defines patterns for advanced searching and extraction techniques upon strings. In
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Raptarchis’ parser we exploit two of the basic objects provided by Regex API, the Pattern?
and the Matcher? objects. The Pattern objects is a compiled representation of a regular
expression [8], while Matcher object is the engine that interprets the pattern and performs
match operations against an input string.

441 Metadata and citations extraction

During the initial preprocess where the Raptarchis’ legislative volumes were converted into
plain text files, some of the distinguishable components of the legal resources were wrapped
up to custom xml-based tags. One of these components is the metadata fragment that is
been enclosed in the following tags,

<law_info>

METADATA FRAGMENT

</law_info>

From the metadata fragment we can extract the legislation’s type, its unique identifier, the
publication date and often the enforcement date and the number of legislative gazzete it
belongs to. In Figure 14 we can see how that information is represented in the legal
resource’s metadata section using as example the section of the Law 3068 of 2002.

96. 1'r' apie. 3068 Tng 19;{23 AEK. 2004 DEK A' 324 )

legal type: D serial number: D date signed: publication date:D publication gazette:D

Figure 14: Metadata fragment of legal resouce

For the extraction of the identifier and the gazette’s number we use as a regular
expression, specified as a string, the predifined character class \d that the Regex API
provides and matches a range of digits (0-9). On the other hand, the extraction of the
publication date and enforcment date, was more challenging due to the variations on
months’ abreviations that legal resources use. For this purpose we created the
DateFormatHelper class which converts every string to the MM/DD/YY date format,
containing only Arabic numerals, substituting any previous date format used.

We have already explained that the Raptarchis’ legislative collection consists of different
legislation types and a part of them has not even been included in Nomothesi@’s OWL
ontology. We tried to group the legal types with common or related characteristics (i.e.,
decisions per legal entity) by creating regular expressions with the combination of string
literals and character classes. As a result, Raptarchis parser can support a large variety of
types that can be seen in Table 3 along with their mapping codes for use on URIs.

1 See https://docs.oracle.com/javase/7/docs/api/java/util/regex/Pattern.html
2 See https://docs.oracle.com/javase/7/docs/api/java/util/regex/Matcher.html
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Table 3: Compatible legislation types and code

Types of Legislation Codes
Legislative Presidential Decree Ipd
Presidential Decree pd
Legislative Decree Id

Royal Decree rd
Regulatory Decree reqd
Degree dg
Decision dec
Regulatory Provision regprov
Provision prov
Act Of Ministerial Cabinet amc
Legislative Act la

Act Of Bank Of Greece abg

Act act
Announcement ann
Resolution res
Circular cir
Protocol pro
Constitution con
Agreement agr
Concordat conc
Civil Code civilcode
Penal Code penalcode
EU Directive eudir
Parliament Regulation pareg
GOC Regulation gocreg
Mandatory Law mi

Law law

After metadata extraction, the parser proceeds to identify any existing citation. Mainly,
citations are placed at a certain point inside legislation body and are presented as a
numbered list. In parser’s implementation, we define the fragment that contains the citations
as the text region between the resource’s main title and its first subdivision. In addition,
citations are always being introduced in text using certain keywords that denote relationship
with other legislative resources and are always end with keywords in imperative form. The
parser groups these keywords with the use of regular expressions and applies pattern
matching in the possible citation area. After it has successfully matched the keywords, we
split the extracted text using the string regex “(?<=\s)(?=\d+[\.\)])”. This regex is trying to
match a whitespace followed by number and a right parenthesis inside a text region and
splits the text into a string list using this pattern as a delimiter. After the creation of the list,
we filter the elements of the list to validate that the citations are in an ascending order based
on the numbered they were listed.
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4.4.2 Hierarchical divisions extraction

The next step of the parsing process is to divide the core component of the legal resource
into subdivisions. Because of the polymorphic design of the parser’'s model, we wanted to
make our implementation as simple as possible. Starting from LegalResource class, inside
the parse method we presented in Figure 13, the parser's flow triggers the
splitToSubDivisions method that initiates the division procedure. After the extraction of its
children-fragments, it iterates over its subdivisions and invokes their corresponding methods
for subdivision extraction until the creation of the final hierarchical tree structure. All the
classes in our model, except Linea and Container which are the building blocks of the
classes’ tree, contain a list of elements that can be either Division or Passage type. This
means that during the extraction process we do not know the final form of the list, except
that the possible types can only be classes that extend one of the two class types. Therefore,
there was a need to create a flexible algorithm and separate it from the object structure on
which it operates. For that purpose, we designed an implementation based on the Visitor
pattern [9] that give us the ability to work across several independent class hierarchies. The
overall design can be seen in Figure 15.

/ Helpers \

SubDivision Splitter -
Book Splitter
==Interface== +split|LegalResource): void
Splitter +split(Book): woid
+split(Part); void
+split(Section): void uses PartSplitter Article Splitter
+splitfLegalResource):void |« | +apit(Chapter): void
+split(Book): void +split(Atticle): void
+split(Part): void +split(Paragraph) : void
+split{Section): void +split{Case) : void
+spit(Chapter): void +split{Linea) : void Section Splitter Paragraph Splitter
+split(Article): void
+split(Paragraph) : void
+zplit{Case) : void uses
+gplitiLinea) : void
ChapterSplitter CaseSplitter

<=/ntemace==
SplitToSubDivisions \ /

+splitToSubDivisions(Splitter): void

!

LegalResource Part Chapter

Paragraph Linea

+splitToSubDivisions(Splitter; +gplitToSubDivisions(Splitte:| | | +splitToSubDivisions(Splite

+splitToSubDivisions(Splitte +splitToSubDivisions(Splitte

Book Section Article Case

+splitToSubDivisions(Splitter| | +splitToSubDivisions(Splitter]| | +splitToSubDivisions(Splitter:| | +splitToSubDivisions(Splitter,

Figure 15: Class diagram of subdivision extraction procedure

Each of our concrete classes implement the splitToSubDivisions method which expects
an object that implements the Splitter interface as parameter. All the implemented
splitToSubDivisions methods in concrete classes have the following form:
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public void splitToSubDivisions(Splitter splitter) {
splitter.split(this);

Finally, we have created the SubDivisionSplitter class that extends the Spliiter interface
and contains all the main methods’ implementations of the designed splitting algorithm. This
class is using a set of helper classes that provide extra functionality and converting methods
about Greek legislation’s enumerations. For better understanding the parsing process of the
legal subdivisions we succinctly present the basic stages of the flow which is almost identical
for all classes except Paragraph, Case and Linea on which we will present their flow in the
next section of this chapter. The main parsing steps are the following:

1. With the help of regular expressions, we are trying to match in the text section all the
patterns that legislation uses to present legal subdivisions.

2. We split the text into fragments using the regular expressions as a delimiter and we
run validations in order to be certain that the extracted divisions are legitimate.

3. We iterate over the extracted divisions in order to check for existing title and identify
the division’s ordinal which is necessary for the creation of its URI.

4. The extracted list is assigned to its parent’s class and the extraction procedure
continues to each individual component until we reach classes that cannot been
divided further (i.e., Linea, Container).

In Section 3.2.2 we introduced one of the difficulties we face on Raptarchis’ legislation
collection due to the variations on divisions’ numerals that makes their identification very
difficult. In order to overcome this challenge, we created a universal regular expression that
is capable to match the following types of numerals:

a) Arabic numerals (e.g., 1, 2, 3).
b) Latin numerals (e.g., i, i, iii).
c) Ordinal numbers in Greek language (e.g., lMpwrog, Acurepog, TpiTog).

d) Greek alphabetical numbers (e.g., A, B, IN).

Along with the regular expression, we have created a converter that transforms each of
the last previous types to the corresponding value in Arabic numeral. For example, the Latin
number i is converted into 1 and the Greek ordinal “Tpito¢” to 3. Both the regular expression
and the converter belong to the implemented LegislationNumericalHelper class.
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4.4.3 Extraction of paragraphs and their building components

After we have identified the articles of the legal resource, we proceed on dividing it into
paragraphs. As we have already mentioned, articles consist of at least one paragraph based
on the thematic consistency. Article’s paragraphs are numbered using Arabic numerals and
are easily distinguishable since they are introduced in the text with their first line been
indented compared to the rest text and starting in a new line. Because of the conversion of
the initial documents from formatted files to plain text files, the paragraphs’ indents are
eliminated and in our parsing process we can only identify them by the new line and their
number.

For our parsing approach, we divided the initial article’s text in fragments based on the
regular expression \n(?=\d+[\.)]). Using this pattern, the java’s regex mechanism tries to
match a new line character followed by at least one number that ends with either a dot or a
right parenthesis. With this technique we split the article’s text into numbered fragments.
However, this procedure is not flawless due to the form of our text files. Inside our files, the
legal resource’s sentences may have been broken into multiple lines and with break line
characters between them. Therefore, we cannot rely on the fact that each new line that starts
with a number followed by a dot or a right parenthesis is the start of a new paragraph. For
this reason, we have implemented a method named validateSequenceOfParagraphs that
takes as input a list of possible paragraphs and tries to detect the valid paragraphs. The
method’s algorithm relies on the fact that paragraphs are numbered in sequential order. For
example, after paragraph one we except only to see paragraph with number 2. For better
understanding, we present the algorithm in pseudo code.

expectedNumber = 1
List finalParagraphs
List initialParagraphs = splitinitialsParagraphs()
for each index in initialParagraphs
number = initialParagraphs[index].getNumber()
if number == expectedNumber
finalParagraphs.add(initialParagraphs[index]])
expectedNumber = expectedNumber + 1
else
finalParagraphs.appendStringToLastElement(initialParagraphs[index])

After we have finished the paragraphs’ identification, we continue the extraction of their
building components. We have defined two cases about paragraph’s context and for each
one we apply different parsing approach. In the first case we include the paragraphs that
contain legal modification and in the second those who do not. The parsing process about
first case we are going to present it in the next Section of this Chapter. Paragraphs that
belong to the second category are consisting of lineas and legislative cases. Same as
paragraphs, because of the conversion of files to plain text we have lost the ability to

N. Matthioudakis 42



Parsing Raptarchis’ legislative documents for Nomothesi@ platform

recognize them from their indentation inside the text. We can only be certain that a legislation
case is been introduced in a paragraph by starting in a new line and being numbered with
Greek lower-case alphabetic characters (e.g., a, B, y). The algorithm is trying to detect that
pattern and splits the paragraph into sub fragments with each of one containing a case. If it
does not find cases proceeds directly to lineas’ extraction. Subsequently, each case is being
searched in order to determinate the existence of further legislative sub-case division. We
can easily identify sub-cases from their double lower-case Greek alphabetic enumeration
(e.g., aa, aB, Ba). Both legislative cases and sub-cases are represented with Case class in
our parser's model and as we mentioned in Section 4.2.2 is not our final class in the
hierarchical tree we are building. For this reason, we must divide the cases and sub-cases,
if they exist, into lineas that include the actual sentences of the text. In order to extract the
text’s lineas we must identify where a sentence is ending and where the next is starting. In
the parser's implementation we split the text into individual lineas having in mind the
following basic criteria:

a) A linea always ends with a punctuation mark (i.e., ., :).
b) Linea’s last word cannot end with a Greek consonant letter (e.g., y, 6, Q).

c) A linea must starts with a capital letter.

Finally, in order to minimize the fault possibility in the lineas’ extraction procedure we filter
them based on a blacklist that contains known legislative abbreviations that the legal
resources often use and we must not consider the as the end word of a sentence.

4.4.4 Identifying modifications

As we explained in Section 3.2.2, most of the modifications in Raptarchis’ legislative
collection are already being integrated inside patient-resource’s text. Nevertheless, we have
implemented methods in order to identify the few modifications that may be contained in
resources. We have come across two modification types, the insertion and the modification.
During paragraph’s parsing, we search in its text for patterns that indicate modification’s
existence. The modifications are being introduced in text fragment using a metadata
sentence that indicates the legal component that is being amended. After this sentence
follows the verbatim legal component that is going to be inserted on the patient-component
or replace it. For a better understanding we are presenting the parsing approach of
paragraph tree of article 38 of Law 1806/1988 with the following text:

3. In article 2 of Presidential Decree 360/1985 (Government Gazette 129) is added
paragraph 3 as follows:

«3. By decision of the Minister of National Economy, following the opinion of the Securities
and Exchange Commission, it is mandatory for public limited companies whose shares have
been listed the obligation to publish reports on Greek language for their activity and results
in the first quarter of each year and in the first nine months. From the Bank of Greece and
the Funds are exempt from this obligation. The time of publication of these reports shall be
set by the above decision. The provisions of the following Articles. 4, 5, 6, 7 and 8 apply to
the above reports».
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The combinations of words “added” and “as follows:” in the first sentence of paragraph
make the parser to assume that we have a case of modification and more precisely an
insertion. From this metadata sentence, with the use regular expressions we built the
patient-resource’s Uri and the Uri of the components is going to be added. For example, the
corresponding Uris will be:

Patient-resource component’s Uri : hitp://legislation.di.uoa.gr/pd/1985/1806/article/2

Added component’s Uri : http://legislation.di.uoa.qr/pd/1985/1806/article/2/paragraph/3

The actual text of the modification that follows the metadata sentence, we wrap it up with
one of the two superclasses (i.e., Division, Passage) of our model based on which of these
classes the added component’s class is subclass. In our example the added component is
a paragraph, so the corresponding class in our model is Paragraph class. As a result, we
are going to wrap it up with Division class because Paragraph is subclass of the Division.
Consequently, we can proceed to further division of the component until we extract its
building components.

4.5 Summary

In this Chapter, we explained the preprocessing stages of the initial documents and how we
extracted the included legal resources, creating a hierarchical folder directory that contains
legal resources per text files. Subsequently, we introduced the specifications and the design
of the parser we created in order to extract the legal resources’ data that we need for
Nomothesi@’s dataset. Next, we proposed the modeling approach that our parser was
based on and we presented the basic parsing stages of an individual legal resource. Finally,
we delved into each parsing stage of the parser and more precisely, we analyzed the
procedures of the metadata extraction, the hierarchical division extraction, the modifications’
identification and the extraction of paragraphs and their subcomponents.
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5. RESULTS AND DATASET

5.1 Parsing results

At the beginning of this thesis, we had 111 legislations volumes divided based on their
thematic section. After the initial preprocess, we achieved to extract each individual legal
resource that was included in Raptarchis’ collection and store it to different files, producing
55.515 legislative components. Each of these resources was processed from the
implemented parser and went throught severals parsing stages creating their hierarchical
tree structure. Finally, based on that tree we were able to produced the corresponding
RDF triples. In the end of this parsing effort, we managed to populate 3.395.419 RDF
triples and to recognize 27 different types of legislation.

5.2 Demostration of dataset’s population

In Section 4.3 we introduced the parsing stages of a legal resource. The final stage is
about populating the final RDF triples based on the hierarchical tree structure we have
built. Because showing the RDF triples would be very inconvenient, we will make an
example using the RDF graph of the produced RDF triples of Royal Decree 135 of 1956 as
it follows:

BAZINIKON AIATAITMA 135 1ng 11/19 Aek. 1956

MNepi mapardocws NS diapKeiag mPooTaciag Twv TEwWS EXOPIKWY ONUATWY Kal TG TTpoBsouiac un
10XU00¢C eviwv AGywv diaypapng TouTwy.

Exovrec utr’ oyiv tag diardéeig tng map. 4 rou dpBp. 26 tou N.A. 1138/1949 «1repi Twv exOpIKwWYV
TTEPIOUTIWV» WS Kal TNV Utr’ apiB. 648/1956 yvwuodornaiv tou 2uuBouliou tng Emikpareiac,
mpordoel Twv Huetépwv emmi twv OIKOVOUIKWY Kai Tou Eutropiou Ymoupywy, ame@acicausy Kai
olaTdocoouEyV:

ApbBpo uovo

1.H didpkeia tng mpooraciac Twv onudrwy, mepi wv 1o apbp. 1 tou B.A tng 12/13 2errr. 1951
«TTEPI TTPOOTATIAC TEWGS EXOPIKWY TNUATWVY KATT. », TTapareiveral SUVAUE! TOU TTAPOVTOC Kal AVEU
ETEPAC OIATUTTWOEWS LéEXPI TS 31 Aek. 1958.

2.Mapareiverar péxpr 1n¢ 31 Aek. 1958 n ev Gp6p. 2 Tou, mEPi oU n TTPONYyoULEVn TTapdyPaPos ToU
mapovrog apBpou, B.A/To¢ mpobsouia un 10X00S TwVv €V Tw GpBpw TOUTW avaPELOUEVWY ABYwV
Siaypaene, mepi wv 10 apbp. 15 tou A.N. 1998/1939, w¢ 10 GpBpov ToUTO avrikareaTadn dia Tou
@p6p. 8 rou N6u. 3205/1955.

3.A1 kara tag 600 mponyouuévag mapaypd@ous Tou TTapovIos apBpou mapardoeis
epiAauBdvouai uovov onuara mepieA8ovra tw EAAnvikw Anuociw Baoel twv diaraéewy tou A.N.
1530/50, w¢ kai Toiauta TEPIEABOVTA QUTW KATOTTIV ETTEKTATEWS TwV Olataéewv ToUuTwyv dia B.A/Twv
EKOOBEVTWY TUUPWVWS TTPOS TO GpBp. 16 autou, dev mepIAauUBavouaIv OUwWS EK TWV ONUATWY
TOUTWV €KEiva, €@’ wv Kard tnv dnpogcicuaiv Tou mapovrog ocv diatnpei € oloudrnmore Adyou
OIkaiwpara 1o EAAnvikOv Anudoiov. Eig tov Huérepov erri twv OIKoVoUIKWY YTTOUpYyOV avarTiBelev
TNV dNUOTIEUCTIV Kal EKTEAEDIV TOU TTADOVTOC A/TOC.
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In Figure 16 we present the RDF graph of the produced RDF triples from Raptarchis
parser.

T D
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Figure 16: RDF graph of Royal Decree 135/1956

5.3 Summary

In this Chapter, we cited the results of the parsing process that are related to the produced
RDF triples and the types of legislation that we recognized during the parsing. Finally, we
demonstrated the RDF graph of the Royal Decree 135 of 1956 as it would be created from
Raptarchis’ parser.
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6. CONCLUSION AND FUTURE WORK

6.1 Conclusions

During this period of technological innovation and internet’'s heyday, Nomothesi@ platform
must be kept updated in order to offers its users reliable legislative knowledge and advanced
searching capabilities. The main idea of this thesis was based on the need of data
enrichment with the legislative resources that Raptarchis’ collection includes. Depending on
previous works on Nomothesi@ platform, we used its implemented infrastructure and we
exploited the provided technological tools, such as the Nomothesi@ OWL ontology.

We processed the Raptarchis’ collection and divided it into individual resources based on
their thematic topics and created a serviceable legislation index. Subsequently, we
introduced a modeling approach for Greek legislation using an object-oriented programming
language by deconstructing its building components and defined the relationships between
them. In order to achieve the best results, we tried to design efficient algorithms for
legislative divisions’ recognition and effective extraction techniques. After the application of
a sequence of parsing stages we produced approximately 3,39M RDF triples.

Concluding, although the dataset population of Raptarchis’ in going to be exploited
directly by Nomothesi@ platform, this parsing initiative aims to a bigger and more abstract
idea of contributing in the open liked data of the web that are related to the legislative
knowledge. Every person should be able to access and refer to legislative data in order to
know their rights and be responsible and active members on the society they belong to.

6.2 Future work

In Chapter 2 we explained that the Raptarchis’ legal documents are divided based on
thematic topics and each one is being subdivided into thematic chapters and subjects. After
the preprocess of the legislative volumes we presented in Section 4.1.2, the individual legal
resources have been sorted based on their thematic consistency. Therefore, the creation of
the resources’ index can be affectively exploited by tools of Data Analysis sector such as
classifiers. Theoretically, training classifiers with Raptarchis’ legislative collection can lead
to easily categorization of future legislative documents, powering and adding flexibility to
searching capabilities of legislative knowledge on the web.
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ABBREVIATIONS - ACRONYMS

Table 4: Abbreviations - Acronyms

N. Matthioudakis

API Application Programming Interface
REST Representational State Transfer
RDF Resource Description Framework
OWL Web Ontology Language
SPARQL SPARQL Protocol and RDF Query Language
URI Universal Resource Identifier

ELI European Legislative Identifier
HTTP Hypertext Transfer Protocol

PDF Portable Document Format

UML Unified Modeling Language

XML Extensible Markup Language
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