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Introducao - Persisténcia (20 oivmopens

CONFERENCE

--»Dados podem ser persistidos de modo estruturados, semi-estruturado e
nao estruturados.
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- (Semi-)Estruturados

+.l# mtccategories

JSON Raw Data Headers

|
+_l# mtcchannel_url_trackables

Save Copy Collapse All Expand All

o mtccompanies cause cause_short date
a Colunas EOW: Sunday January 2 2000
EOW: Monday | January 3 &= 2000
EOW: Monday January 3 = 2000
li checked out EOW: Tuesday January 11 2000
| checked_out_by EOW: Tuesday January 11 = 2000
2000

w areas:
I, Nova coluna

| checked out_by user
| companyaddressl

| companyaddress2
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Introducao - Persisténcia (20 oivmopens

CONFERENCE

->Qual a semelhanca desses tipos de persistencias?

->Nao explicitam formalmente significado, ou seja, conhecimento.

- Conhecimento & um crenca verdadeira justificada (Platao - Teeteto).
-0 Sao Paulo joga em Sao Paulo hoje. Rezo para Sao Paulo ajudar
nessa partida.

~=>Um ser humano sabe, mas a maquina nao.

0 Sao Paulo (Time de Futebol) joga em Sao Paulo (Cidade) hoje. Rezo
para Sao Paulo (Santo) ajudar nessa partida.
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-=>Como representar esse conhecimento em banco de dados
relacional?



~>Representar com normalizacao [TOWARDS, 2021].

teacher_id
first_name
last_name
language_1
language_2
dob

tax_id
phone_no

course

PK |course_id
course_name
language
level
course_length_weeks
start_date
in_school

FK |teacher

client

int
varchar(40)
varchar(40)
varchar(3)
varchar(3)
date

int
varchar(20)

int
varchar(40)
varchar(3)
varchar(2)
int

date

tinyint

Introducdo - Problema
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client

client_id int

client_name [varchar(40)

address varchar(60)

industry varchar(20)

participant

PK | participant_id
first_name
last_name
phone_no

FK |client

int
varchar(40)
varchar(40)
varchar(20)
int

takes_course

articip
K,FK |course_|
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->Representar sem normalizacao.

Fstrutura 00 [ANH®). 2003]

classID: integer attributeID: integer
className: varchar(30) & classID: integer
attributeName: varchar(15)

2 dataType: varchar(15)
ClassHierachy
& superClassID: integer
& subClassID: integer

objectID: integer
objectName: varchar(38)
& classID: integer

Metadata

objectID: integer =
attributeID: integer [
value: mixed
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Introducdo - Solucao (Z) Belnomes
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- Em todos 0s casos a interoperabilidade de significado (ou semantica)
esta em “contrato” codificado nos sistemas.
- Representam conhecimento, mas com limitacoes.

- Parasesse contexto € necessario os grafos de conhecimento.
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- A representacao basica de conhecimento e atraves de uma tripla.
Uma tripla possul sujeito; predicado; objeto.

- Rafael apresenta uma palestra. ----> TRIPLA

SUJEITO  PREDICADO OBJETO
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->Base de conhecimento <> grafo de conhecimento
-"“Coisas” no lugar de strings e niameros (literais)
- Free Schema

- Facilidade de representar dados complexos
--»Base matematica

Busca em profundidade

Busca em largura e distancias

etc
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- Qs grafos podem ser nos padroes World Wide Web Consortium(W3C);
Open Source; Proprietario.

- Eles sao armazenados em bancos de dados orientados a grafos
(NoSQL).

-->Amazon Neptune (W3C/Proprietario); Neo4) (Proprietario); OrientDB
(Open Source/Proprietario); AnzoGraph DB (W3C/Proprietario);
OpenLink Virtuoso (W3C); GraphDB (W3C)...

- Banco de dados de triplas € chamado de triplestore.
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L3
Resource Description Web Ontology
Framework Language *
O RDF teve esboco inicial em 1997 O OWL teve esboco inicial
[RDF, 1997] com vocabulario base em 2002 [OWL, 2002]. Adicao
para representar o conhecimento. de vocabulario ontologico.
RDF @ owL
RDF Schema

O RDFS teve esboco inicial em
1999 [RDFS, 1999]. Adicao de
vocabulario taxonomico.
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- Propriedades taxonomicas

Todo homem e mortal.
Socrates @ homem.
Logo, Socrates € mortal.

.

T Instancia/Individuo
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->0WL e linguagem para ontologia formal
->0ntologia e conce|tual|zagao de entidades e seus relauonamentos
- Formal pois possuir rigor claro e explicito
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- Propriedades ontologicas [HORRIDGE, 2009]
- Propriedade funcional

; Implies Peggy and Margaret
| are the same individual

4

-
> Margaret

. B William
- Propriedade transitiva %
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- Propriedade inversa hasParent

Matthew " ¥~ _ _

- Propriedade simeétrica
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- Existem outras propriedades ontologicas.

- 0ntologias de fundamentacao

-Unified Foundational Ontology (UFO)

-Basic Formal Ontology (BFO)

->0ntologia de dominio

Open Biological and Biomedical Ontologies (OBO)
--Serializacao dos grafos de conhecimento
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Grafo De Conhecimento - W3C () Beeropens

-0 Sao Paulo (Time de Futebol) joga em Sao Paulo (Cidade) hoje. Rezo
para Sao Paulo (Santo) ajudar nessa partida.

SaoPaulo
(external)

SaoPaulo localizado Partida ajuda SaoPaulo
(external)

(external)
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1

~>As triplas em XML permite conhecimento compartilhado com a
maquina.

> Classes/vertices ‘

- Cl [vért
owl: rdf: https://thedevconf.com/tdc/2621/HOC-4320#Partida
owl: rdf: 'https://thedevconf.com/tdc/2021/HOC-4320#Rafael
owl: rdf: https://thedevconf.com/tdc/2021/HOC-4320/cidade#SaoPaul
owl: rdf: https://thedevconf.com/tdc/2021/HOC-4320/santo#SaoPaul
owl: rdf: https://thedevconf.com/tdc/2621/HOC-4320/time#SaoPaulo

-- Relacionamentos/Arestas

owl: rdf: https://thedevconf.com/tdc/2021/HOC-4320
rdfs: rdf: 'https://thedevconf .meﬁ_u_,_@_;JHmc—észsf
rdfs: rdf: https://thedevconf.com/tdc/2021/HOC-4320#Partida

owl:

owl: rdf: httnz:y/fw~Ur,\uzT.com“f'f”“E:i/HU(-%S
rdfs: rdf: 'https://thedevconf.com/tdc /2021 /HOC-432¢
rdfs: rdf: 5ttpz:f/ﬁﬂe_cvcu‘f._Om/tdif_<;i,HOL-43ZG/

owl:
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-=>Turtle é outra forma de serializar triplas.

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix dc: <http://purl.org/dc/elements/1.1/> .
@prefix ex: <http://example.org/stuff/1.0/> .

<http://www.w3.0rg/TR/rdf-syntax-grammar>
dc:title "RDF/XML Syntax Specification (Revised)" ;
ex:editor |
ex:fullname "Dave Beckett";
ex:homePage <http://purl.org/net/dajobe/>

]
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- SPARQL Protocol and RDF Query Language (SPARQL) é utilizado para

recuperar as triplas.

- Inspirado no Structured Query Language (SQL).

- Recuperacao de grafos de conhecimento no DBPedia.
seleet ?pais ?PlBpercapita

where {

?pais det:subject dbc:Countries_in_South_America.

?pais rdf:type dbo:Country.

2pais dbp:gdpNominalPerCapita ?PIBpercapita.

}

0

rder by DESC(xsd:float(?PIBpercapita)) LIMIT 100



select ?
where {

nais ?PIBpercapita

CONFERENCE

Grafo De Conhecimento - SPARQL (&) oiveomes

Nais
Nais
Nais

ECIEICIEES)

det:subject
rdf:type
dbp:gdpNominalPerCapita

dbc:Countries_in_South_America.
dbo:Country.
?PIBpercapita.

]

y

order by DESC(xsd:float(?PIBpercapita)) LIMIT 100

v

Sujeito

Predicado

Objeto
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Grafo De Conhecimento - SPARQL (&) oiveomes

select ?pais ?PIBpercapita —
where {

?pais dct:subject
?pais rdf:type

|

l

variavel

As variaveis

d
d

?pais dbp:gdpNominalPerCapita ?

nc:Gountries_in_South_America.
ho:Country.

P|Bpercapita.

order by DESC(xsd:float(?PIBpercapita)) LIMIT 100
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~-=>A consulta executada no DBPedia.
PIBpercapita

"17819.0"""<http://dbpedia.org/datatype/usDollar>

http://dbpedia.org/resource/Uruguay

httg//dbpedia.org/resource /Chile "15854.0"""<http://dbpedia.org/datatype/usDollar>

http://dbpedia.org/resource/Argentina

mg[/d_bpedia.org/resource /Guyana "8649.0"""<http://dbpedia.org/datatype/usDollar>
mp_:[/d_bpedia.org/resource /Suriname "6881.0"""<http://dbpedia.org/datatype/usDollar>

"0887.0"""<http://dbpedia.org/datatype/usDollar>

mg[/d_bpedia.org/resource /Colombia "6744.0"~"<http://dbpedia.org/datatype/usDollar>

hj};[/dipedia.org/resource /Brazil "6450.0"~"<http://dbpedia.org/datatype/usDollar>

h_;;p;[/g_b_pedia.org/resource[_E@r_Qg_ugy "6230.0"*"<http://dbpedia.org/datatype/usDollar>
ﬂp_:[/_cmpedia.org/resource /Ecuador "6155.0"~"<http://dbpedia.org/datatype/usDollar>
http://dbpedia.org/resource/Per |'%645-0"<Nttp://dbpedia.or/datatype/vsboliar>
http://dbpedia.org/resource/Bolivia "3823.0"""<http://dbpedia.org/datatype/usDollar>
http://dbpedia.org/resource/Venezuela ['22%%-0"<Nttp://dopedia.or/datatype/vsboliar>
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-0 named graph tem varios propositos.
- As triplas sao inseridas em um grafo nomeado.
->Exemplo no triplestore GraphDB
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PREFIX tdc: <https://thedevconf.com/tdc#>
INSERT DATA
{

GRAPH <https://thedevconf.com/tdc/2020> {
<https://thedevconf.com/tdc/2020/palestra/hoc-0000> tdc:autor "Fulano” ;
tdc:palestra "Hello World" .

}

GRAPH <https://thedevconf.com/tdc/2021> {
<https://thedevconf.com/tdc/2021/palestra/hoc-4320> tdc:autor "Rafael Rocha" ;
tdc:palestra "Organize seus dados com grafos de conhecimento” .

}
|
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Named Graph Triplas

"Fulano”

"Organize seus dados com grafos de ¢

onhecimento”

"Rafael Rocha”
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- Qrganizar o conhecimento com reaproveitamento de vocabulario.
- Facilidade na integracao (semantica) de dados.

- Manter proveniencia dos dados.

Quem gerou/alterou. Qual fonte/dispositivo. Onde.

->Racienador semantico (semantic reasoner) @ um software que gera
deducoes a partir de uma base dados. Mantém a coesao com 0s
axiomas ontologicos e axiomas criados por voce.
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->0 mapeamento gera grafos de conhecimento a partir de outros
formatos.
- (Cada ferramenta possul uma abordagem distinta.
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=>R2RML [R2RML, 2021]

@prefix rr: <http://www.w3.0rg/ns/r2rml#>.
@prefix ex: <http://example.com/ns#>.

<#TriplesMapl>
rr:logicalTable [ rr:tableName "EMP" ];
rr:subjectMap [
rr:template "http://data.example.com/employee/{EMPNO}";

rr:class ex:Employee;

I;
rr:predicateObjectMap |

rr:predicate ex:name;

rr:objectMap [ rr:column "ENAME" ];
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=>RML [RML, 2021]

CONFERENCE

<#AirportMapping> a rr:TriplesMap;

rml:logicalSource [
rml:source "Airport.csv" ;
rml: referenceFormulation ql:CSV
1;
rr:subjectMap [
rr:template "http://airport.example.com/{id}";
rr:class transit:Stop

15

rr:predicateObjectMap |
rr:predicate transit:route;
rr:objectMap [
rml:reference "stop";
rr:datatype xsd:int
]
1;

rr:predicateObjectMap [
rr:predicate wgs84 pos:lat;
rr:objectMap [
rml:reference "latitude"
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- Karma [KARMA, 2021]

museum-data json>

Name: museum-data.json | Prefix: s | Base URI: http:/ocalhost.8080/source/

IndexedStructured »

descriptiveNonRepesting «

record 10~ record_identfier_uri + tlle - language ~ obyect_type ~

content « values « values «

v £2G7
sris_sll_S29274 Abraham Lincoin Dakota Texts
torn kin, ga Aesop language
Micro‘orms
tawoyaxe kin

[microform) = Life of Biographies
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-=>0penRefine+RDF Extension [OPEN, 2021]

& OpenRefine RegObitoPolicial

Facet | Filter Undo/Redo2/2

Using facets and filters ’

Use facets and filters to select subsets
of your data to act on. Choose facet and
filter methods from the menus at the top
of each data column.

Not sure how to get started?
Watch these screencasts

LV o liczl,
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RDF Schema alignment

The RDF schema alignment skeleton below specifies how the RDF data that will get generated from your grid-shaped data. The cells in
each record of your data will get placed into nodes within the skeleton. Configure the skeleton by specifying which column to substitute

into which node.

Base URI: http://127.0.0.1:3333/ Edit

RDF skeleton
Available prefixes:
person URI

op:Policial
Add type

dept_name URI

op:Departamento
Add type

Add another root node

RDF Preview

rdf owl rdfs foaf op #Add % Manage

>-op:nomePolicial &
>-op:fazParte—

>-0p:possuiObito—

Add property

= X >-op:estadoDepartamento—
»>-op:nomeDepartamento—
Add property

[=] person Cell
[=] dept_name URI ...
op:Departamento

Add type

[= cause_short#...

URI
op:Obito

Add type

[=] state Cell
=] dept_name Cell
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>R SPARQL [SPARQLR, 2021]

library(SPARQL)
library(ggplot2)

endpoint <- "http://services.data.gov/sparqgl”

query <-
"PREFIX dgpl187: <http: data-gov.tw.rpi.edu="" vocab="" p="" 1187="">
SELECT ?ye ?fi ?ac

WHERE {

?7s dgpl187:year ?ye .

?s dgpl187:fires 7271 .

?s dgpl187:acres ?ac .

n
r

qd <- SPARQL(endpoint,query)
- qd$results
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- Python SPARQL [SPARQLP. 2021
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>>> dimport sparql

= ('SELECT DISTINCT ?station, ?orbits WHERE { '
'?station a <http://dbpedia.org/ontology/SpaceStation>
'?station <http://dbpedia.org/property/orbits> ?orbits . '
'"FILTER(?orbits > 50000) } ORDER BY DESC(?orbits)')

>>> result = sparql.query('http://dbpedia.org/sparql', q)

>>> result.variables

station', u'orbits']
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-=>Fim do ETL
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~>Bem vindo a ingestao de dados

110001100101010000100101000
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-=»Pesquisa exploratoria [HPI, 2021]

:From_the_Earth_to_the_Moon

L7 & Mafhins
| < SANDORE

87

dbo:author \

-_.

__»__.,----""/—-ldbo:author T ' e —
. :The_Mysterious_Island

dbo:author

:Jules_Verne

" :Master_of_the_World_(novel)
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Aplicabilidade
-=>Sistema de recomendacoes
Ambas leram
Leu
NNIEIES
Recomendacao

Recomendacao

Artigo

Similar
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- Deteccao de fraude [FRAUD, 2021]

i}

BANK
ACCOUNT SYNTHETIC

PERSON 1

ACCOUNT
HOLDER 1

CREDIT
CARD

PHONE
NUMBER

ACCOUNT
HOLDER 2

ADDRESS ACCOUNT
HOLDER 3

CREDIT BANK
CARD CCOUNT

|

BANK

UNSECURED

ACCOUNT LOA!
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- Analytics e Machine Learning [NODE2VEC, 2021]

City

<

< \f((e\ Tow& paris

% .
is located in
. S itey Alice
N T TS
2 \%
) \g

®
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-->Grafo de conhecimento e forma eficiente de manter dados
semanticos.

- Existem diversos bancos de dados orientados a grafos ou
triplestores.

-->Triple stores disponibiliza API para a recuperacao das triplas.
->Fim dos pipelines de ETL

- Dados para Analytics, Sistema de recomendacao, ML, IA...
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THANKS!

Do you have any questions?
Rafael-rocha |at| ufmg |dot| br

https://www.linkedin.com/in/rafael-rocha-12974226/
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