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RDF previous

RDF was original writeen by Tim Bray in 1998 an update by Dan Brickley in
2001[15].

The Resource Description Framework (RDF) is a lenguage for representing in-
formation about resources in the World Wide Web[15].

RDF descriptions, often contain redundancies, and could be generated differ-
ently even when describing the same resources, which would have a negative
impact on various RDF-based applications (e.g.,RDF storage, processing time,
loading time, similarity measuring, mapping, alignment, and versioning)[13].
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RDF definition
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RDF definition

RDF graph: set of triples

w object ( vertice edge -\\/ vertice

Figure 2.1: Example of RDF triple

There can be three kinds of nodes: IRIs, literals, and blank
nodes.

m IRl (Internationalized Resource Identifier) refers to a resource (the
referent).

Literal denotes resources which have an associated value for exam-
ple, an integer or string value.

Blank nodes are local identifiers which do not identify specific re-
sources.
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RDF definition

RDF data graph and RDF schema graph:

R

p\ﬂ‘)}lshc:iln rdi:type rdfssubClassOf rdfs:subPropertyOf
writtenBy x dfs:domain ,
hel.s'{itlu hasName rdfsirange
“El Aleph” “J. L. Borges"

(a) RDF graph (b) RDF Shema (RDFS) graph

Figure 3.1: Example of RDF graph and RDFS graph
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RDF definition

RDFS Statement | Triple Shorthand
RDF Statement Triple Shorthand |['SubClass (s,rdf:subClassOf,0) (8,<5c,0)
Class Assertion (s,rdf:type,0) (s,t,0) Property assertion | (s,rdf:subPropertyOf,0) | (s,<sy,0)
Property assertion | (s,p,0) with p + rdf:type (s,p,0) Domain typing (s,rdf:domain,o) (s,<a,0)
Range typing (s,rdf:range,0) (8,<4,0)

Table 1: RDF & RDFS statements

“1040" _
1 4\ Publication hasAuthor
publishedln  df:type rdfssubClassOf rdfs:subPropertyOf
~,
writtenBy i ain
) xdl domain
hasTitle hasName rdfs:range
i \
“El Aleph” “J. L. Borges”

(a) ROF graph (b) RDF shema (RDFS) graph

Figure 4.1: Example of RDF graph and RDFS graph
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Advantages of
RDF
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Advantages of RDF

Efforts to generate knowledge base of RDF scalable, fast, secure[10].
m Efforts to incorporate data quality metrics in RDF queries [16][3][2].
m Efforts to process multiple RDF networks in parallel [4][8].

m Efforts to consult information in RDF based on data patterns, keywords[8].
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Problems in RDF
representation
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Problems in RDF representation

RDF datasets are growing constantly.

Minimum Constraints for RDF data make it irregular, difficult to comprehend
and visualize, this can cause problems for information extraction, processing,
and analysis.

RDFs have been designed as a query standard based on explicit and implicit
data.

Many authors propose use RDF summarization
approach to solve problemitem2y 3
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RDF summarization
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RDF

o RDF graph are often large and varied, produced in a variety of contexts such
summarization

as social networks, medical data, scientific data, etc. [9]. The large amount of
data contained in the RDF is often too expensive to perform queries to acquire
information. The RDF summary refers to the process of extracting concise but

significant summaries of RDF Knowledge Bases (KBs) that represent as close
as possible the actual contents of the KB, both in terms of structure and data
[17].
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RDF summary requerimients
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We are interested in extracting a summary graph, having
the following characteristics:

m The summary is a RDF graph: The summary graph should be a RDF graph
itself.

RDF summary

requerimients The size of the Summary: The volume of a graph is the numbers of its edges
and nodes.

Thus the summary graph should:
B Be smaller than the original RDF graph.
Contain all the important information.

Report the most representative nodes (classes) and edges (properties).

Interest in research towards the quality of the
summary[7][17]
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Main Approaches for RDF Summarization[17]

RDF previous
RDF definition

Advantages of
RDF

Problems in RDF
representation

RDF
summarization

Main Approaches for RDF
Summarization

Advantages of
RDF
summarization

Our Proposal:
RDF graph
summarization
with RNN
RDF summariza
RNN

Saturation

>

Aggregation and
grouping approaches

SREHRe

Structural extraction
approaches

An equivalence relation on the nodes of the
R‘DFe E

data graph G Extracting a subgraph
given certain critéria for abstractiof

Logical compression
approaches

Comprassing the ROF datasets
a set of logidal rules from the dal
femoving riples that can be inferred from
these rutes.

Figure 7.1: Main Approaches for RDF Summarization[17]
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Advantages of RDF summarization

m Efforts

to manage heteroge-
neous and homogeneous RDF
networks|[1].

- \Network
S EY
N e
3
. . )
m Efforts to  obtain  quality ) % R4
summaries[7]. Aggregation-based “R%D @&5\@
Abstraction % 2@
Qg‘l':a"‘ages of m Efforts to reduce the loss of infor- Compression &
summarization mation in RDF summaries. Application-oriented &
. . Strategy
m Efforts to interpret explicit and
implicit  information in RDF
summaries[11].

Figure 8.1: Advantages of RDF
summarization
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Our Proposal:
RDF graph
summarization
with RNN
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Our Proposal: RDF graph summarization with

Recurrent Neural Network (RNN)

In the paper: “Modeling Relational Data with Graph Convolutional Networks”[12
exist some impressions:
m General Fourier transform scales poorly with size of data so we need relax-
ations, normally use for image processing, where actual spatial convolutions
are easy to compute.

m At all levels in this network, the filters are limited to 3x3 in size and are also
essentially fixed to be the same kernel across all layers and all units in entire
network

In the paper “Convolutional Neural Networks on Graphs with Fast Localized
Spectral Filtering”? ], the authors try to solve the above problems including
higher order Chebyshev polynomials in the approximation.

For satisfy the stationarity, locality, compositionality assump-
tions, we propose use "Recurrent Neural Networks"
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RDF summarization with Recurrent Neural

Network (RNN)

1. Saturation Geo 2. Feacture Extraction
e 2\
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RNN
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Figure 9.1: RDF graph summarization with RNN
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Saturation

RDF data graph and RDF schema graph:

Rule Entailment rule
rdfs2
rdfs3

P, +d,0), (s1,p,01) = (81,7, 0)
p.<r.0), (s1,p,01) = (01,7,0)

; ) rdfss  |(p1, =sp:P2): (P2, Zsp,P3) = (PL, Zsp:Pa)
Saturation of the graph union] dfsT e P2 (5.1,0) (s p2.0)
iy (D) T S
i 1dfs:subClassOf = xdfiisubPropertyOf sc; 01 S, Bsc, 01)

sc,01) —+ (P, €20, 01)
0, %s¢,01) = (p, ry01)
p:) (p1.4=4,0) = (p, +=4,0)
sp-P1), (P1, —+r,0) = (p,—r,0)

(

(s

2), (

):
o), (s1, 'rs]—) s1,7.0)

) (o,

rdftype /@‘rd‘s dommn ext2 i ((

! rdf:type ext3

publishedln rdfs:range

writtenB, extd
doii 77, Y _(Person)
hasAuthor df:type

hasTitle hasName B
Figure 9.3: sample ROF
entailment rules[5]

(
(
(
(
(s,
rdfsii (s,
ext1 (p,
(p,
(ps
(p,

[“Le Port des Brumes' | [“G. Simenon” |

Figure 9.2 saturation of the graph union

Saturation Other authors[14][12] assign labels to entity types, for example: “John Doe”,
“London”, “England”, and “1967-01-10" can be mapped to “PERSON”", “CITY”,
“COUNTRY”, and “DATE”
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Feature extraction

Feature extraction

2. Feacture Extraction
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Figure 9.4 Feacture Extraction

i
00000

Other technique for feacture

extraction[1]

Figure 9.5:

K-Snap

Example of aggregation using
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Recurrent Neural Networks

Recurrent Neural
Networks
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Figure 9.6 Recurrent Neural Networks Architecture
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Figure 9.7 Recurrent Neural Networks Architecture

Recurrent neural networks address the problem reasoning about previous events
in the nodes to inform later ones. They are networks with loops in them, allowing
information to persist[6].
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Thank You.
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