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This deliverable describes how to access the SILKNOW thesaurus and ontology and their

documentation. It presents the tools used together with their specific configuration as part of the

SILKNOW platform.
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1. Introduction

The deliverable D6.3 describes the software that have been used to provide access and documentation of the
SILKNOW thesaurus described in D3.1 (Section 2) and the SILKNOW ontology described in D3.2 (Section
3). We provide the various URLs where those tools are being developed and deployed.

The overall architecture of the SILKNOW platform described in D6.1 is depicted in the figure below.

CrMm = Linked 3

e Opendata
SILKNOW Ontology .
(Wp3) SILKNOW Multilingual
/\ \ Thesaurus (WP3)
SILKNOW Crawler
(AP1 / Scraper)
SILKNOW Converter SILKNOW Text SILKNOW Image
String2Vocabulary Analysis Analysis
/ (Wp3) (WP3) (We4)
lg(m N /

OwnCloud 5
. ' Full Text Index

Feature Vectors

2
« SPARQL endpoint
*  SILKNOW API I - @ I

SILKNOW NLU

SKOSMOS
Virtual Loom * Exploratory Search Engine

* Content-Based Image Search Engine

Figure 1: General architecture of the SILKNOW platform (borrowed from D6.1)
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2. Browsing the SILKNOW Thesaurus

2.1 Producing the SKOS version of the thesaurus

The SILKNOW thesaurus has been first primarily edited in Spanish, and it is currently being translated in

other languages such as English, French and Italian.

The SILKNOW thesaurus construction has been described in the Deliverable D3.1. The result is a Google
spreadsheet available at https://docs.google.com/spreadsheets/d/1rrVblagkjhnFw1iPAg-Y2sAvmnnimoDOH-
ubMU7TSYQ/edit#gid=976709904. This spreadsheet can be exported in various CSV files, one file per tab.

Next, we developed an open source converter that takes as input such a CSV and convert it into SKOS. The

software code is available at https://github.com/silknow/thesaurus.

For using the converter, the following command needs to be executed:
e npm install --production ## download the dependencies
e npm run convert ## start the conversion

The parameters are:

e --src, -s, source fTolder: it parses all csv files inside this
folder. By default, the folder is “./raw-data’

e --dst, -d, output file. By default, the output file is
“thesaurus.ttl”’

For each concept, we mint a new URI following the pattern:

<http://data.silknow.org/vocabulary/[I1D]>. Finally, we create the general SKOS concept

scheme <http://data.silknow.org/vocabulary/silk-thesaurus> that groups all the top

concepts of the thesaurus and has for label: "Thesaurus describing silk related

techniques and material"@en

We post-process the result using the Skosify tool available at https://github.com/NatLibFi/Skosify. This tool

further clean the SKOS files by detecting double preferred labels in the same language which is forbidden by
the SKOS recommendation. It also removes trailing spaces and add relationships in both ways. To run the

Skosify tool, the following commands need to be executed:
e pip install --upgrade skositfy

e skosify thesaurus.ttl -o thesaurus.ttl
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Finally, we load the final version of the thesaurus in RDF triplestore available at http://data.silknow.org/sparql

2.2 Visualizing the SILKNOW thesaurus

We deployed the Skosmos open source tool developed at https://github.com/NatLibFi/Skosmos to visualize

the thesaurus.

The SILKNOW thesaurus is available at http://skosmos.silknow.org/. The user interface is localized in both

English and Spanish and adapts according to the preferred language of the user’s web browser.

Skosmos is configured to load the data from the SILKNOW RDF endpoint and generates its view doing

SPARQL queries directed to http://data.silknow.org/sparqgl.

< ¢ @ @ http://skosmos.silknow.org/en/ e & | & | Q Rechercher mw o @ =
5 Search EWeb2.0 B3 Scripts | B9 Raphael E5Amis | B Eurecom B3 Projects B EU | EIW3C B Webof Data I NewsML | B Conférences | B Blogs | B tosee YouTube Videos matc... £41 EDITE de Paris
SILKNOW Vocabularies About Feedback Help | en espanol
VOCABULARIES Art and Architecture Thesaurus (ATT)

SILK Thesaurus

Figure 2: Homepage of Skosmos configured to browse both the AAT and the SILKNOW thesauri

The Figure 2 depicts the welcome page and enables to select to browse either the original Getty AAT
thesaurus, or the SILKNOW thesaurus which is specializing AAT.

< ¢ @ httpy//skosmos.silknow.org/thesaurus/en/ we & ¥¢| ¥ | Q Rechercher mw o m =
£ Search EIWeb20 [ Scripts | B Raphael £ Amis | B Eurecom B Projects EJEU | EIW3C B Webof Data EJ MewsML | 5 Conférences | B Blogs | EStosee {#y VouTube Videos matc.. 71 EDITE de Paris

About  Feedback | en espanol
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SILK Thesau rus Content language undefined ~
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A BCDETFGHI ] L MOPR

S T UV Z LABEL Thesaurus describing silk related techniques and material
Acanalado CREATED viernes, 9 de noviembre de 2018 00:00:00
Acanalado L
Acanalado alterno LAST MODIFIED martes, 15 de enero de 2019 00:00:00
Acanalado con dos urdimbres
Acanalado contramostrado
acanalado de ladrillo + Acanalado alterno TYPE http:/ /www.w3.0rg/2004/02 [skos/core#ConceptScheme

Acanalado de las Indias
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http://data.silknow.org/vocabulary/silk-thesaurus

Resource counts by type

Aceituni
Acolchado
Adamascado
Adtcar

Adticar

adicar -» Azache
aducar -» Cadarzo

Type Count
Concepto 443

Term counts by language
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Agreman Download this vocabulary as SKOS/RDF: TURTLE E|

Figure 3: General page showing statistics of the SILKNOW thesaurus
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The Figure 3 depicts the general metadata of the SILKNOW thesaurus. The metadata includes the creation
date and the last modification date of the thesaurus and the number of concepts. The version 1.0 of the
SILKNOW thesaurus contains 443 concepts. On the left side, the user can click on any concept to have more
detailed information. Two views are offered: the alphabetical order of the concepts or their organization in a
hierarchy following the broader / narrower relationships.

e @ 9r| & | Q Rechercher I @ B =

[ search [l Web2.0 F5 Scripts | F5 Raphael [ Amis | E Eurecom [ Projects FEU | EYw3C 5 Web of Data 5] NewsML | FSJ Conférences | 5 Blogs | £ to see YouTube Videos matc... £ EDITE de Paris

SILK Thesaurus Content language undefined ~ [

Alphabetical Hierarchy > Acanalado

+Acanalado PREFERRED TERM Acanalado &

Acanalado alterno
A A ad e S T T R | < e e e e S e S S e e S e S e R e S R S S S S e S Y AN SR S N eSS S =

-Acanalado conti’amo%trado DEFINITION Tela de seda que tenia la trama formando canales. Se distinguian
-Acanalado de las Indias

-Acanalado longitudinal : S & ;
Acanalado oblicuo de ladrillo, ambas tenian dos caras formadas por urdimbre o bien

Acanalado transversal por trama y la que tenia acanalado compuesto formando haz. Los
diferentes tipos de acanalados se suelen denominar de acuerdo con
el aspecto final del tejido o del relieve del efecto de acanalado

BROADER CONCEPT <materiales textiles por técnica de tejido>
NARROWER CONCEPTS Acanalado alterno
Acanalado con dos urdimbres
Acanalado contramostrado
Acanalado de las Indias
ado longitudinal
ado oblicuo

&« c @ @ http://skosmos.silknow.org/thesaurus/en/page/2

varias clases: la que tenia el acanalado sencillo, y la de cuadritos o

(

L
Acanals
Acanals
Acanalado transversal
RELATED CONCEPTS Delfinado

Otoman

URI http://data.silknow.org/vocabulary/2 S &
Download this concept: RDF/XML TURTLE JSON-LD

Figure 4: Detailed view of the Acanalado concept

The Figure 4 depicts the detailed view of the Acanalado concept, which definition, in Spanish, reads:

“Tela de seda que tenia la trama formando canales. Se distinguian varias clases: la que tenia el acanalado
sencillo, y la de cuadritos o de ladrillo, ambas tenian dos caras formadas por urdimbre o bien por tramay la
que tenia acanalado compuesto formando haz. Los diferentes tipos de acanalados se suelen denominar de
acuerdo con el aspecto final del tejido o del relieve del efecto de acanalado.”

Furthermore, this concept is defined as narrower than the AAT concept http://vocab.getty.edu/aat/300231684
(<textile materials by weaving technique>). It is itself the broader concept of 7 other concepts and it is a
related concept to both “Delfinado” and “Otoman”.
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3. Browsing the SILKNOW Ontology and Knowledge Graph

The SIKNOW ontology is developed within the Task 3.3. This ontology is an implementation of the
SILKNOW model as described in the Deliverable D2.3 — Data Model Definition. It is based on the CIDOC-
CRM ontology, and more precisely, the Erlangen implementation in OWL of this ontology available at

http://erlangen-crm.org/current/.

We developed an open source converter in JAVA (Java version > 1.8), available at

https://github.com/silknow/converter that takes as input any of the museum data records that have been

crawled and converts it in RDF. In order to use the converter, the following command needs to be executed:

e _/gradlew run --args="[--log=<logLevel>] [-o=<outputFolder>] TYPE
FOLDER*

where the required arguments are:

e TYPE. Museum source data: imatex, garin, joconde

e FOLDER. Source folder to process or a single file which is also
accepted.

and where the optional parameters are:

e -—-log. The log level, according to the SLF4J nomenclature®, by
default: WARN.

e -0, --output. Output folder, by default: an out folder siblings to
the input directory.

The following are examples of commands:

e _/gradlew run --args="imatex
../crawler/data/imatex/records/3345 en.json --log DEBUG -0 ./output"
./gradlew run --args="imatex
../crawler/data/imatex/records/3008 en.json --log DEBUG -0 ./output™
./gradlew run --args="joconde
../crawler/data/joconde/records/95.71.2._json -o ./output™

./gradlew run --args="joconde
../crawler/data/joconde/records/95.71.364.json -o ./output”
./gradlew run --args="‘garin ../../Desktop/garin/T000053.xls -o
./output”

We have processed three datasets, namely IMATEX, JOCONDE and GARIN, following the mapping rules
described in the Deliverable D3.2. This generates three RDF dumps that we have loaded in the SILKNOW
RDF endpoint available at http://data.silknow.org/sparql.

! https://www.slf4j.org/api/org/apache/commons/logging/[.og.html
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The SPARQL endpoint is powered by the Openlink Virtuoso software, http://virtuoso.openlinksw.com/. We
also configured a facetted browser enabling to browse the SILKNOW data, available at
http://data.silknow.org/fct/. We strictly follow the linked data principles, and each URI identifying an object is
dereferencable.

& ¢ @ ® %3A%2F%2Fdata.silknow.org%2Fobject%2 B @ & 9| & | Q Rechercher m o @ =

ttp://data.silknow.org/describe/?url=h

SOFTWARE

=M=l Description EREELEIE]

About: http://data.silknow.org/object/5a087a1b-2003-33ed-ac71-bb4e82d5a0b5 Goto Sponge NotDistinet Permalink
An Entity of Type : http://erlangen-crm.ora/current/E2? Man-Made Object, within Data Space : data.silknow.org associated with source document(s

Type: http://erlangen-crm.org/current/E22_Man-Made_Object + Command: Start New Facet S

Attributes Values

rdf:type http://erlangen-crm.org/current/E22 Man-Made Object

rdfs:comment - conserva 1 voraviu E
http://erdangen-cr...rent/P3 has note - conserva 1 voraviu

http:/ferlangen-cr... is identified by 4278

http://erlangen-cr...as representation http://data.silknow.ora/image/74b21664-120-3989-02ac-43cdf5dd2177

http://erangen-cr...P43 has dimension http://data silknow.ora/obiect/53087a1b-2003-33ed-ac7 1-bb4e82d530b5/dimension/h
http://data silknow.ora/obiect/53087a1b-2003-33ed-ac7 1-bbde82d5a0b5/dimension/w

http://erdangen-cr...rent/P62 depicts floral patterns

de:identifier 3273_en
is bttp:/ferlangen-cr...nsferred title of of http://data silknow.ora/event/aadac060-c1d6-3cf5-9c30-60d8662 1b0be
is http://erlangen-cr...ent/P129 is about of 3006 ca
is http:/ferlangen-cr...ferred custodv of of  http://data silknow.org/event/adcc3044-1ea7-388c-3473-40e77b300294

is http://erlangen-cr...nt/P41 classified of  http://data.silknow.ora/ob: '53087a1b-2003-33ed-ac71-bb4e82d5a30bs/type assignment/2
http://data.silknow.ora/obiect/53087a1b-2003-33ed-ac7 1-bb4e82d530b5/tvpe assignment/1

is http:/fwww.ics.for...RMsci/08 observed of http://data.silknow.org/object/53087a1b-2003-33ed-ac71-bb4e82d5a0b5/observation/1
is http:/ferlangen-cr...P108 has produced of http://data silknow.ora/production/b533d348-0993-33b5-8c53-7be8f4ead3af

Figure 5: Virtuoso view of an object from the IMATEX museum

The Figure 5 depicts the Virtuoso view for the object identified by http://data.silknow.org/object/5a087alb-
2003-33ed-ac71-bb4e82d5a0bs. This described the object 3273 en of the IMATEX museum following the
SILKNOW ontology. In the details, this object depicts “floral patterns”.

&« ¢ @ ® http://data.silknow.org/describe/?url=http%3 A%2F%2Fdata.silknow.org%2 Fproductio B & & 9| ¥ | Q Rechercher N @ @O =

OPEN

SOFTWARE

f=ocl Description USELEIE]

About: http://data.silknow.or roduction/b533d348-0993-33b5-8c53-7be8f4ead3af Goto Sponge MNotbistinct Permalink
An Entity of Type : http://erlangen-crm.ora/current/E12_Production, within Data Space : data.silknow.org associated with source document(s)

Type: htlp:fj;erlangenfcrm.DrgfcurrenL’ElLPmduct\on ~ Command: Start New Facet -

Attributes Values
rdf:tvpe http://erlangen-crm.ora/current/E12 Production

http://edangen-cr...ent/P126 emploved silk
vegetal fibres

http://erangen-cr...lace on or within Spain

i

http://erlangen-cr.../P4 has time-span 17th century
16th century

http://erlangen-cr...general technigue trama llangada
patterned fabric
brocatelle

http://erlangen-cr...P108 has produced  http://data.silknow.ora/object/5308731b-2003-33ed-ac7 1-bb4eg2d5a0bs
is http://erlangen-cr...ent/P129 is about of 3006 ca

Faceted Search & Find service v1.13.91 as of Apr 05 2017

N[N ROF [=Y opata Microdata

°§{LINKIMGOP€NDATA [W5:
Openlink Virtuoso version 07.20.3217 as of Apr 5 2017, on Linux (x86_64-unknown-linux-gnu), Single-Server Edition (62 GB total memory)
Data on this paae belonas to its respective riahts holders.

Alternative Linked Data Documents: ODE  Content Formats:
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Figure 6: Virtuoso view of the production information of an object from the IMATEX museum

The Figure 6 depicts the Virtuoso view of the production information for the object identified by
http://data.silknow.org/object/5a087a1b-2003-33ed-ac71-bb4e82d5a0b5. Hence, we know that this object has
been made using silk and vegetal fibres, in Spain and in Italy, during the 16" and 17" century using the
following weaving techniques: trama llangada, patterned fabric, brocatelle.

As future work, we will replace part of this metadata using terms from the SILKNOW thesaurus.
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4. API Access to the SILKNOW Knowledge Graph

4.1 Using SPARQL as an API

The SPARQL Query Language is a declarative query language (like SQL) for performing data manipulation
and data definition operations on data represented as a collection of RDF statements®.

A SPARQL query has a solution modifier (or head) and a query body. The solution modifier provides the
basis for categorizing different types of SPARQL query solutions. The query body comprises a collection of
RDF statement patterns that represent the entity relationships to which a query is scoped. The solution
modifier includes read-oriented data access (SELECT, ASK, DESCRIBE, CONSTRUCT) and write-oriented
data access (CREATE, INSERT, UPDATE, DELETE, CLEAR, DROP).

A SPARQL Query Service is an HTTP Service (also known as a Web Service) that offers an API for
performing declarative data definition and data manipulation operations on data represented as RDF sentence
collections, via GET, POST, and PATCH operations that support query solution (result set) delivery using a
variety of negotiable document types. SPARQL Queries are executable directly from any computer using
cURL3, a command line tool and library for transferring data with URLs.

A first API providing access to the SILKNOW knowledge graph is therefore:

QUERY=$(<example-query.spargql) && curl -X POST -H "Accept:application/sparql-
results+json’ --data-urlencode ""query=$QUERY" http://data.silknow.org/sparqgl

This instructs to submit a particular query to the endpoint and to get the results in the JSON format, which is
the most favorite format for web developers. The full specification of the HTTP API is as follows":

e HTTP methods: GET, PUT, POST
e Endpoint: http://data.silknow.org/sparql

e Required parameters:
0 query: the url-encoded of the SPARQL query
o0 named_graphs: a vector of named graphs (or NULL to prevent overriding named graphs
specified in the query in the FROM clause)
e Optional parameters
o dflt_graph: the default graph URI (string or NULL)
0 timeout: the timeout value for query execution expressed in milliseconds (values less than
1000 are ignored)
0 debug: if set to on, the SPARQL Compiler will check if all variables are declared, and if there
is variable that is not declared, an error will be raised

We provide below several examples of SPARL queries that can be used on the SILKNOW endpoint.

Example 1: list all weaving techniques mentioned in the data

2 https://medium.com/virtuoso-blog/what-is-a-sparql-endpoint-and-why-is-it-important-b3c9e6a20a8b

® hitps://curl.haxx.se/

* See also http://vos.openlinksw.com/owiki/wiki/VOS/VOSSparqlProtocol for the specific implementation of Virtuoso of
the http SPARQL API
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select DISTINCT *

where {
[1 ecrm:P108_has_produced [];
ecrm:P32_used_general_technique ?tech .

}

Example 2: list all materials mentioned in the data

select DISTINCT *

where {
[1 ecrm:P108 has produced [];
ecrm:P126_employed ?material .

}

Example 3: list all objects and filter by material (e.g. "ottoman®) or technique (e.g. "doble tela) or
location (e.g. " Italy") or period of time (e.g. "15th century®)

select *
where {
?s a ecrm:E22_Man-Made_Object;
rdfs:label | dc:identifier ?label .
?production ecrm:P108_has_produced 7?s;
ecrm:P126 _employed ?material ;
ecrm:P4_has_time-span / rdfs:label ?time .
OPTIONAL {?production ecrm:P8 took place on_or_within / rdfs:Ilabel
?location }
OPTIONAL {?production ecrm:P32_used_general_technique ?tech }
## FILTER BY MATERIAL ottoman
# VALUES ?material {"ottoman-®}
## FILTER BY TECHNIQUE doble tela
VALUES ?tech {"doble tela"}
## FILTER BY TIME 15th century
# VALUES ?time {"15th century"}
## FILTER BY LOCATION Italy
# VALUES ?location {"ltaly"}

}
4.2 Using the SILKNOW Linked Data API

We have started to implement a second, more classic, REST-based API on top of the SILKNOW knowledge
base. Our implementation relies on ELDA”, an implementation of the Linked Data API proposed by the UK
government’. In a nutshell, this implementation enables to map pre-defined SPARQL queries with REST calls
via a configuration file. Hence, the query given in the example 1 above enabling to retrieve all techniques
mentioned in the data could simply be served via a HTTP call such as:

GET http://data.silknow.org/api/material

> hitps://www.epimorphics.com/technology/elda/
® https://github.com/UK GovLD/linked-data-api
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This simple request simply retrieves all possible values of material found in the knowledge base. A more
interesting query is:

GET
http://data.silknow.org/api/object/location/{location}/period/{time}/tech
nique/{technique}/language/{lang}

This more complex query will retrieve all objects (description of museum records) found in the knowledge
base that have been created in a particular location (e.g. Italy), during a particular time period (e.g. 15"
Century) using a particular weaving technique (e.g. < http://data.silknow.org/vocabulary/421>, the identifier
of the ‘doble tela’ weaving technique in the SILKNOW thesaurus), and this description must be returned in a
specific language (e.g. Spanish).

The partial specification of this REST API is as follows:

e HTTP methods: GET, PUT, POST
e Endpoint: http://data.silknow.org/api/

e Calls available:

O /object/all

= Retrieve ALL objects described in the knowledge base
/object/location/{location}
= Retrieve ALL objects that have been produced in location

O /object/period/{period}

» Retrieve ALL objects that have been produced during the time period
O /object/material/ {material}

» Retrieve ALL objects of a particular material
O /object/technique/{technique}

= Retrieve ALL objects made following a particular technique
O /object/search/{keyword}

= Retrieve ALL objects for which the searched keyword is present in the title, or

description, or notes in the object record

O /thesaurus/all

= Retrieve ALL concepts from the SILKNOW thesaurus
O /thesaurus/top

= Retrieve ALL TOP concepts from the SILKNOW thesaurus
O /thesaurus/search/{keyword}

= Retrieve ALL concepts from the SILKNOW thesaurus for which the searched

keyword is present in the concept name or description

(e}
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