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Recapitulemos



En los últimos 20 años el panorama es más complejo



La naturaleza de los datos y su volumen
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Queremos modelar una base de datos de propietarios de automóviles. De cada
usuario se conoce su nombre y apellido, un número de teléfono y una o más
profesiones. Cada usuario se identifica por un número de usuario, que es único.
Se conoce además la ciudad en donde vive cada usuario, y para cada ciudad
(identificada por su nombre) se conocen sus coordenadas (lat y long). Además
interesa registrar los vehículos que posee cada usuario. Cada vehículo se
identifica por el modelo y el año.



*

Entidades

Relaciones

Atributos





Nombre de la relación
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{

"data": [

{

"id": "X999_Y999",

"from": {

"name": "Tom Brady", "id": "X12"

},

"message": "Looking forward to 2010!",

"actions": [

{

"name": "Comment",

"link": "http://www.facebook.com/X999/posts/Y999"

},

{

"name": "Like",

"link": "http://www.facebook.com/X999/posts/Y999"

}

],

"type": "status",

"created_time": "2010-08-02T21:27:44+0000",

"updated_time": "2010-08-02T21:27:44+0000"

}]

}











"Some languages can be read by humans, but not by machines,

while others can be read by machines but not by humans.

XML solves this problem by being readable to neither.“ 

[1] https://www.reddit.com/r/ProgrammerHumor/comments/1mbgih/xml/

<!DOCTYPE glossary PUBLIC "-//OASIS//DTD DocBook V3.1//EN">
<glossary><title>example glossary</title>
<GlossDiv><title>S</title>
<GlossList>
<GlossEntry ID="SGML" SortAs="SGML">
<GlossTerm>Standard Generalized Markup         

Language</GlossTerm>
<Acronym>SGML</Acronym>
<Abbrev>ISO 8879:1986</Abbrev>
<GlossDef>
<para>A meta-markup language, used to create markup

languages such as DocBook.</para>
<GlossSeeAlso OtherTerm="GML">
<GlossSeeAlso OtherTerm="XML">
</GlossDef>
<GlossSee OtherTerm="markup">
</GlossEntry>
</GlossList>
</GlossDiv>
</glossary>





[1]



{ "glossary": {
"title": "example glossary",
"GlossDiv": {

"title": "S",
"GlossList": {

"GlossEntry": {
"ID": "SGML",
"SortAs": "SGML",
"GlossTerm": "Standard Generalized Markup                                  Language",
"Acronym": "SGML",
"Abbrev": "ISO 8879:1986",
"GlossDef": {

"para": "A meta-markup language, used to
create markup languages such as DocBook.",

"GlossSeeAlso": ["GML", "XML"]
},

"GlossSee": "markup"
}

}
}

}
}





<!DOCTYPE glossary PUBLIC "-//OASIS//DTD DocBook V3.1//EN">
<glossary><title>example glossary</title>
<GlossDiv><title>S</title>
<GlossList>
<GlossEntry ID="SGML" SortAs="SGML">
<GlossTerm>Standard Generalized Markup         

Language</GlossTerm>
<Acronym>SGML</Acronym>
<Abbrev>ISO 8879:1986</Abbrev>
<GlossDef>
<para>A meta-markup language, used to create markup

languages such as DocBook.</para>
<GlossSeeAlso OtherTerm="GML">
<GlossSeeAlso OtherTerm="XML">
</GlossDef>
<GlossSee OtherTerm="markup">
</GlossEntry>
</GlossList>
</GlossDiv>
</glossary>

{ "glossary": {
"title": "example glossary",
"GlossDiv": {
"title": "S",
"GlossList": {
"GlossEntry": {
"ID": "SGML",
"SortAs": "SGML",
"GlossTerm": "Standard Generalized Markup                                  Language",
"Acronym": "SGML",
"Abbrev": "ISO 8879:1986",
"GlossDef": {
"para": "A meta-markup language, used to

create markup languages such as  
DocBook.",

"GlossSeeAlso": ["GML", "XML"]
},
"GlossSee": "markup"

}
}

}
}

}



- JSON es menos verboso: más liviano para el intercambio de datos y más rápido su
parseo.
- JSON representa directamente el objeto: más sencillo para el desarrollador
- No tengo un esquema fijo (salvo q use JSON Schema), pero tengo algo de estructura.

Si desarrollo en Javascript, intercambio JSON y almaceno JSON tengo un full stack
Javascript.

- Si desarrollo OO y almaceno JSON no tengo impedance mismatch entre el modelo
OO y el relacional.
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https://docs.mongodb.com/manual/core/schema-validation/
https://www.mongodb.com/basics/json-schema-examples
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{
"imdbID":"tt0944947",
"Type":"series",
"Title":"Game of Thrones",
"Genre":"Adventure, Drama, Fantasy",
"Actors":"Peter Dinklage, Lena Headey, Emilia Clarke, Kit Harington",
"imdbRating":"9.5",
"imdbVotes":"1,031,056"

}
{

"imdbID":"tt1877832",
"Type":"movie"
"Title":"X-Men: Days of Future Past",
"Year":"2014",
"Genre":"Action, Adventure, Fantasy",
"Actors":"Hugh Jackman, Michael Fassbender, Jennifer Lawrence, Peter Dinklage",
"imdbRating":"8.0",
"imdbVotes":"514,203"

}



{
"imdbID":"tt0944947",
"Type":"series",
"Title":"Game of Thrones",
"Genre":"Adventure, Drama, Fantasy",
"Actors":

[
{ “imdbID”: “nm0227759” , “name”: "Peter Dinklage”},
{ “imdbID”: “nm0372176” , “name”: "Lena Headey”},
{ “imdbID”: “nm3229685” , “name”: "Kit Harington"}

]
"imdbRating":"9.5",
"imdbVotes":"1,031,056"

}
{
"imdbID":"tt1877832",
"Type":"movie"
"Title":"X-Men: Days of Future Past",
"Year":"2014",
"Genre":"Action, Adventure, Fantasy",
"Actors":

[
{ “imdbID”: “nm0413168” , “name”: "Hugh Jackman”},
{ “imdbID”: “nm1055413”, “name”: "Michael Fassbender”},
{ “imdbID”: “nm2225369”, “name”: "Jennifer Lawrence”},
{ “imdbID”: “nm0227759” , “name”: "Peter Dinklage”}

]
"imdbRating":"8.0",
"imdbVotes":"514,203"

}
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VENTAJAS LIMITACIONES



{
"imdbID":"tt0944947",
"Type":"series",
"Title":"Game of Thrones",
"Genre":"Adventure, Drama, Fantasy",
"Actors":

[“nm0227759”, “nm0372176”, “nm3229685” ]
"imdbRating":"9.5",
"imdbVotes":"1,031,056"

}
{

"imdbID":"tt1877832",
"Type":"movie"
"Title":"X-Men: Days of Future Past",
"Year":"2014",
"Genre":"Action, Adventure, Fantasy",
"Actors":

[ “nm0413168” ,“nm1055413”,“nm2225369”,“nm0227759”]
"imdbRating":"8.0",
"imdbVotes":"514,203"

}
...
{ "id":"nm0227759",

"name":"Peter Dinklage",
"description":"Actor, Battle of the Bastards"

}
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VENTAJAS LIMITACIONES
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{

"first_name": "Paul",

"surname": "Miller",

"cell": " ",
"city": "London",

"location": [51.51, 0.12],

"profession": ["banking", "finance", "trader"],

"cars": [

{
"model": "Bentley",

"year": 1973
},
{

"model": "Rolls Royce",

"year": 1965
}

]
}

●

●

●

*



    
 





Fuente: https://towardsdatascience.com/a-guide-to-the-knowledge-graphs-bfb5c40272f1

https://towardsdatascience.com/a-guide-to-the-knowledge-graphs-bfb5c40272f1


●Las entidades están muy conectadas a través de relaciones descriptivas.
●Existen relaciones cíclicas o entidades autorreferenciadas.

●Esto suele ser un reto cuando se utilizan bases de datos relacionales o 
documentales.

●Las relaciones entre entidades evolucionan dinámicamente.
●especialmente aplicable a datos jerárquicos o estructurados en árbol con 
muchos niveles.

●Existen relaciones de muchos a muchos entre las entidades.
●Existen requisitos de escritura y lectura tanto en las entidades como en las 
relaciones.





1 Survey of Graph Database Models, Angles and Gutierrez,

ACM Computing Surveys, 2008



Grafo no dirigido Grafo dirigido

Multigrafos y 
pseudografos Hipergrafos



Etiquetas en las aristas Etiquetas en los nodos

23

Atributos en los nodos

Bob Alice [Bob,25] [Alice,30]







User
name:Bob

age: 25

Group
name: GDM

User
name:Alice

memberOf
since:2015

memberOf
since:2014

foundedBy





example:bob

“Bob”

foaf:name

example:alice

foaf:knows
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https://neo4j.com/docs/cypher-manual/current/administration/constraints/










http://www.w3.org/2001/sw/wiki/RDF http://www.w3.org/2001/sw/wiki/SPARQL

../../../../../../lorena/Documents/fing/datosAbiertos/presentacionw3c/ http:/www.w3.org/2001/sw/wiki/RDF
http://www.w3.org/2001/sw/wiki/SPARQL


Ing. Eladio Dieste
MVD Shopping

Center

esAutor



Ing. Eladio Dieste
MVD Shopping

Center
Barrio Buceo

esAutor ubicadoEn
http://.../Eladio_Dieste http://.../Montevideo_Shopping http://.../Buceo





Principios de Linked Data

http://www.ted.com/talks/tim_berners_lee_on_the_next_web.html

http://www.w3.org/DesignIssues/LinkedData
http://www.ted.com/talks/tim_berners_lee_on_the_next_web.html


dbpedia:Eladio_Dieste

gn:nearby

@prefix gn: http://www.geonames.org/ontology
@prefix dbpedia: http://dbpedia.org/resource/
@prefix dbpedia-owl: http://dbpedia.org/ontology/
@prefix geo:http://sws.geonames.org/
@prefix owl:http://www.w3.org/2002/07/owl#

dbpedia-owl:significantBuilding

dbpedia:Montevideo_Shopping dbpedia:Buceo

geo:3443533geo:7536067

owl:sameAsowl:sameAs

dbpedia.orgdbpedia.org

geonames.org

gn:namegn:name

BuceoMontevideo Shopping

http://www.geonames.org/ontology
http://dbpedia.org/resource/
http://sws.geonames.org/
http://dbpedia.org/ontology/significantBuilding
http://sws.geonames.org/3443533


Linked Data + Open Data 
= LOD

http://5stardata.info/en/



http://lod-cloud.net/ 2011

http://lod-cloud.net/






Se pueden identificar nodos para el modelo 
de grafos a partir de sustantivos del dominio 
(ej: una persona, una empresa, etc.)



Fuente: https://neo4j.com/developer/guide-data-modeling/

Two people, John and Sally, are friends. Both John and Sally

 have read the book, Graph Databases.





Fuente: https://neo4j.com/developer/guide-data-modeling/

Two people, John and Sally, are friends. Both John and Sally

 have read the book, Graph Databases.



Se pueden identificar relaciones para el modelo de grafos 
a partir de verbos usados en el dominio 
(ej: dirige, conoce, lee, etc.)



Two people, John and Sally, are friends. Both John and Sally

 have read the book, Graph Databases.

Fuente: https://neo4j.com/developer/guide-data-modeling/



Para identificarlos se puede partir de los atributos 
relevantes identificados en el dominio, y en las preguntas 
que se quieren responder



Fuente: https://neo4j.com/developer/guide-data-modeling/





MATCH (m:Movie {title:"The Matrix"})

RETURN m.genre;

MATCH (m1:Movie), (m2:Movie)

WHERE any(x IN m1.genre WHERE x IN m2.genre)

AND m1 <> m2

RETURN m1, m2;



MATCH (m:Movie {title:"The Matrix"}),

      (m)-[:IN_GENRE]->(g:Genre)

RETURN g.name;

MATCH (m1:Movie)-[:IN_GENRE]->(g:Genre),

      (m2:Movie)-[:IN_GENRE]->(g)

RETURN m1, m2, g





https://maxdemarzi.com/2015/08/26/modeling-airline-flights-in-neo4j/



https://maxdemarzi.com/2015/08/26/modeling-airline-flights-in-neo4j/



https://maxdemarzi.com/2015/08/26/modeling-airline-flights-in-neo4j/



https://maxdemarzi.com/2015/08/26/modeling-airline-flights-in-neo4j/



https://maxdemarzi.com/2015/08/26/modeling-airline-flights-in-neo4j/



https://maxdemarzi.com/2015/08/26/modeling-airline-flights-in-neo4j/



https://maxdemarzi.com/2015/08/26/modeling-airline-flights-in-neo4j/



Se puede comenzar aplicando la estrategia de mapeo 
directo:
- Entidades a nodos
- Relaciones binarias a aristas
- Nodos intermedios para relaciones de 3 o más



Knowledge Graphs, Aidan Hogan, Eva Blomqvist, Michael Cochez, Claudia d’Amato, Gerard de Melo, Claudio Gutierrez, Sabrina Kirrane, 
José Emilio Labra Gayo, Roberto Navigli, Sebastian Neumaier, Axel-Cyrille Ngonga Ngomo, Axel Polleres, Sabbir M. Rashid, Anisa Rula, 
Lukas Schmelzeisen, Juan Sequeda, Steffen Staab, Antoine Zimmermann (2021) Synthesis Lectures on Data, Semantics, and 
Knowledge, No. 22, 1–237, DOI: 10.2200/S01125ED1V01Y202109DSK022, Springer. https://kgbook.org/

Next Generation Databases: NoSQLand Big Data, Guy Harrison (2016), Apress. https://link-springer-
com.proxy.timbo.org.uy:88/chapter/10.1007/978-1-4842-1329-2_3

MongoDB: https://www.mongodb.com/

Cypher: https://neo4j.com/developer/cypher-query-language/

https://kgbook.org/
https://link-springer-com.proxy.timbo.org.uy:88/chapter/10.1007/978-1-4842-1329-2_3
https://link-springer-com.proxy.timbo.org.uy:88/chapter/10.1007/978-1-4842-1329-2_3
https://www.mongodb.com/
https://neo4j.com/developer/cypher-query-language/
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