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Project goals

Increase the competitiveness of businesses in the Tourism and Cultural Heritage sectors, in Sicily,
promoting Open Innovation, Digital Economy, and Knowledge Society

We build: an infrastructure and toolchain for

| . .

e creation, access, sharing, and reuse of Open Data
m e secure cloud environment
[ | We use:

e the NGSI-LD European standard
e AlandLLM (Large Language Models)
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2
Toolchain
Extraction
Extraction of Linked Open Data from available data portals
|
Q@ Transformation and Standardization -
~ Data storage and query according to the European standard NGSI-LD, promoting ]

interoperability, analysis and efficient information retrieval, by means of Property Graphs

Management

A continuous monitoring system ensures updates due to changes in data and data sources
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Extraction: Data Gathering

e Collection of DCAT-AP packages from the platform dati.gov.it, fetched using the
CKAN API

e Python script periodically downloads and also find data changes and new
resources, using the information contained within the packages
e Tags are used to find information relevant to tourism
e Geo-names are converted into geometries
e Geo queries are used to filter data within Sicily
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Extraction: Open Data Packages

A package is a piece of metadata about some data (resources) available as open data in a server
There are 42690 resources aggregated on the following official platforms:

e www.dati.gov.it
. o opendata.comune.messina.it, Resources = Other Regions
- o dati.regione.sicilia.it | 2 67% = Sicily
o opendata.comune.palermo.it

] e ctnaopen.comune.catania.it

e Ofwhichonly 1139 are related to Sicily
o (foratotal of approx. 35 Gb of raw data points)

97.33%

OO
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Extraction: Files Relevant to Tourism

Out of the 1139 correct files, 356 are related to tourism and thus relevant to the project, while 783 are not
This means that approximately 31% of the files are directly useful for enhancing tourism information
Not relevant: e.g. detailed results of political elections, schools, job offerings ...

| Tourism Related vs. Not Relevant
m

Tourism Related 31%
m

Not Relevant
69%

m Tourism Related = Not Relevant
7NN\
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Below is a timeline of the last updates, helping us track how many files are recent or regularly maintained

Last Updates

Extraction: File Update Over Time

We also recorded the most recent update for each resource
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Extraction: Data Analysis

The available resources are
distributed in various formats and
cSV from different sources.

In order to standardize and
simplify the entity extraction, this
GEOJSON tool will use LLM
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Transformation: Why NGSI-LD? )

® Packages are in DCAT-AP format
® Resources are in heterogeneous formats

® The goals are:
® map resources using a homogeneous format and data model

® linking resources together

NGSI-LD allows to point to several different external/custom data models
Several resources are already mapped on a custom data model
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Transformation: Multiple Steps )

STEP 1: Inferring entity type

The LLM is used to guess the entity type for each record

STEP 2: Sentence generation

The LLM is used to convert the first record to a full sentence using syntax and
grammar rules

STEP 3: Entities definition

Using the grammar properties of the generated sentence. The LLM is used to
extract, using subject predicate object structure, all possible entities with
their properties

STEP 4: Relations definition

From the list of entities created, the LLM is called to create all possible relations
among entities using the NGSI-LD standard structure

N
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Example 1:
Starting from a .csv file (about travel
agencies in Sicily), provided by
regione.sicilia.it, this tool will extract all
entities from data and convert them into .
a structured list of NGSI-LD entities

N
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Transformation: Step 1

Prompt for reasoning about Entity Type

Given the following CSV data, where the first line describes its columns and the following lines are the data itself:

Denominazione Ragione Sociale Titolare/Rappresentan Comune Indirizzo Telefono Fax Email
te

AARONNE TRAVEL Aaron Viaggi s.n.c. di Castagna Paolo e Scimé Maria Scimeé Maria Agrigento Piazzale F.lli Rosselli, 18 0922/20866 0922/20866 aaronviaggi@libero.it

Please determine the type of the entity that is the SUBJECT of each row of data.
RULESET:

All rows are about the same entity type.

All rows have just ONE SUBJECT on that type.

Output the entity type as a noun phrase of maximum three words.

Don't limit yourself to just one word for the entity type.

Just output your conclusions as an ENTITY_TYPE={<your conclusion here} format.

Think step-by-step.
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Transformation: Step 2

Prompt for sentence generation

«GIVEN THIS CSV FILE describing {DETERMINED_ENTITY_TYPE}:
CREATE A FULL SENTENCE USING ALL KEYS AND VALUES THAT DESCRIBE THE CONTENT OF IT.
MUST RETURN ONLY THE SENTENCE WITHOUT EXPLANATION OR INTRODUCTION»

Denominazione Ragione Sociale Titolare/Rappresentan Comune Indirizzo Telefono Fax Email
te

AARONNE TRAVEL Aaron Viaggi s.n.c. di Castagna Paolo e Scimé Maria Scimeé Maria Agrigento Piazzale F.lli Rosselli, 18 0922/20866 0922/20866 aaronviaggi@libero.it

Output Example:

«The travel agency Aaronne travel with the business name Aaron viaggi s.n.c. di Castagna Paolo e Scimé Maria, is

owned by Scime Maria and located in the city of Agrigento at piazzale f.lli rosselli, 18, where you can contact them by
phone at 0922/20866, fax at 0922/20866, or email at aaronviaggi@libero.it.»
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Transformation: Step 3

Prompt for Linked Data Entities definition

«GIVEN THIS SENTENCE {Generated Sentence} AND THE SYNTAX OF IT, MAPPING THE CONTENT USING THE KEYS AND VALUES FROM THIS
FILE {Original File},

DEFINE THE SUBJECT OF THE SENTENCE AS THE MAIN ENTITY, AND ALL THE GRAMMAR OBJECT AS SECONDARY ENTITIES

USE ALL INFORMATION PRESENT IN THE SENTENCE AS PROPERTIES OF THE MAIN ENTITY

IF A PROPERTY REPRESENT A PERSON REMOVE IT FROM THE MAIN ENTITY AND CREATE A SEPARATE JSON-LD FOR IT

IF A PROPERTY REPRESENT A CITY OR A REGION CREATE A SEPARATE JSON-LD FOR IT (USE CITY OR REGION FOR THE @TYPE VALUE OF THIS
ENTITY)

RETURN A LIST OF JSON-LDs FORMAT OF ALL THE ENTITIES»

Output Example:

{
"@context": "https://schema.org/City",
"type": "City",
"name":

"type ": " Property ",
"value ": "Agrigento"
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Transformation: Step 4

Prompt for Relationship definition

«THIS LIST OF JSON-LD ENTITIES: {Generated List}, IS FROM THIS SENTENCE : {Generated Sentence}.

THE FIRST NAME REPRESENT THE 'MAIN SUBJECT' OF THE SENTENCE AND ALL THE OTHERS MUST BE CONSIDERED AS OBJECTS.

BASED ON THE GRAMMAR OF THE SENTENCE, DETERMINE, ALL THE RELATIONS AMONG THE MAIN SUBJECT AND THE OBJECTS.
RULESET:

CREATE RELATIONS ONLY AMONG NAMES PRESENT IN THE NAMES LIST.

USE SCHEMA.ORG TO BETTER EXPRESS THE VERB

RETURN A JSON WITH A NAME KEY WITH VALUE THE NAME OF THE MAIN SUBJECT AND A KEY FOR EVERY RELATION WITH VALUE THE
OBJECT NAME AS A STRING»

Output Example:
{ { {

"@context": "https://schema.org/Person", "@context": "https://schema.org/TravelAgency", "@context": "https://schema.org/City",
"type": "Person”, "type": "TravelAgency", "type": "City",
"name": { "name": { "name": {

"type": "Property", "type": "Property", " type ": " Property ",

"value": "Scimé Maria" "value": "AARONNE TRAVEL" "value ": "Agrigento"

} } }
} }
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Entities & Relationships
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Transformation: Extra STEP

Data Model creation

Custom Data Model can be used to improve LLM performance in Step 3 in order to map new
Entities

Using a RAG system (Retrieval-Augmented Generation, a technique for enhancing the
accuracy and reliability of generative Al models with facts fetched from external sources), the
data model can be used into the parsing file pipeline

Entity types recovered in Step 1 will be used to perform similarity search into the data model
and used in Step 3
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Data Model creation
Example 2:

Starting from several .ttl data files,
provided by regione.sicilia.it, this tool
extracts a data model, converting data .
into a structured list of classes,

properties and relationships

N
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Data Model generation algorithm steps

] e TTLfileimport
e Syntaxerrors fixing
e C(lass and schemas extraction from rdf triples
e Typeand errors correction.
e Merging process

e Model definition
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The data model will be embedded and stored into a vector database available for RAG
queries

Transformation: Extra STEP

Using a RAG system the data model will be used into the parsing file pipeline

----- It is possible to represent the Data model (all generated classes, properties and

relationships), in order to visualize a conceptual map of all data
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Property Graph: Data Model
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Conclusion

- The Tool chain gathers and filters tourism related data

..., + TheToolchain creates Custom Data model from RDFs file
:++++ + TheTool chain uses LLM in different step to create NGSI-LD Entities, using
Lol custom Data Model

- The Tool chain merge all double entities and create Relationships among

them
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Data-Highway Project
Creation of a Linked Open Data platform for the development of innovative
applications for tourism and cultural promotion

CUP G69J18001180007

www.datahighway.it - info@datahighway.it - @datahighway
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