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In our daily work, some
small self-made scripts and
home-grown small
applications significantly
help us to get work done.
These little helpers - you
can call them “little
minions” - often reduce our
workload or optimise our
workflows.
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Therefore, the Computer
Applications and
Quantitative Methods in
Archaeology (CAA) created
a working group on Little
Minions’ focusing on
development and
customization of FLOS
Software for archaeology.

Computer Applications & \

Quantitative Methods in Archaeology
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WIKIDATA

There are a variety of
volunteered community
driven data collecting
initiatives like Wikidata. The
Wikidata community
created a lot of tools to
interact with Wikimedia
repositories.
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There is a lack of user-
friendly, easy to use and
openly available
archaeology-related tools

for Linked Open Data.
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Linked Data
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Linked Data?

Pradikat

Subjekt
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link more data

Linked Data
Principles

resource on the web
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The WWW gives researchers
the possibility of sharing their
research data and enables the
community to participate in
the scientific discourse to
create previously unknown
knowledge. But much of
these shared data are not
findable or accessible, thus
resulting in modern ‘unknown
data dragons’'.
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Here the CAA SIG on
Semantics and LOUD
in Archaeology
comes into play and
wants to promote
the LOD ideas.

Data Dragon

Linked Open Geodata in GIS? Timo Homburg timo.homburg@hs-mainz.de @situxxx & Florian Thiery rse@fthiery.de @fthierygeo




"“We would like to further establish
Linked Data in archeology,

enable beginners to use and Data Dra gon
produce Linked Data, invite other

scientists for discussion, and Special Interest Group
embed LOD as an important CAA SIG on “Semantics and LOUD
topic through an SIG at the CAA in Archaeology”

conference and community.”

Computer Applications &
Quantitative Methods in Archaeology
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Aims and Perspectives

e Create afriendly and open platform to discuss the
role of LOUD and FAIR Data in archaeology.

e FEnable the CAA community to get the LOD basics
throughout workshops, teaching material, etc.

e Take on the challenge to develop LOUD publishing D O fCI D r O g O n

workflows in archaeology.

e Integrate the semantic modeling & ontology Special Interest Group
community (e.g. CIDOC CRM, SKOS, ..) and
infrastructure community (Pelagios, Nomisma, CAA SIG on “Semantics and LOUD
Wikidata, ..) into LOD in archaeology. in Archaeology”

e Forge closer collaborations between researchers
already active in this field and allow for the
education of researchers and other interested

parties.
Computer Applications &
Quantitative Methods in Archaeology
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Linked Data Tools
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partner of the

Recogito | € Edkg0s

The DH community may use
Recogito or Annotorious, to
overcome the bottleneck of
openly available and easy to
use archaeology-related tools
for Linked Open Data, but
here, the SPARQL Unicorn
idea and principles may help

ANNOTORIOUS
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The SPARQL Unicorn  § & CHECK QUECT ey
was born at... ‘% KRAKOW 23-27 April

© Stary Port, Krakow

CAANL

Computer Applications & Com m u n ity

Quantitative Methods in Archaeology
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) (GROUP
) (GROUP_ CONCAT(

WITH {
SELECT DISTINCT WHE
wdt:P92

Most of the tools require
knowledge of SPARQL.
Queries can become very
complex.

}
} A ks
WITH {
SELECT ( ) (GROUP COMCAT(
INCLUDE
dt:P921 .
FILTER NOT EXISTS {
idt:P31 wd:(Q83
ISTS {

FILTER (

OPTIONAL {
« FILTER (
}

OPTIONAL {
OPTIONAL {
« FILTER (

}
OPTIONAL {
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How can | help researchers
without knowledge of SPARQL
in using community driven
data from the Semantic Web?
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(1) Describe your data in well documented semantic
structured open formats, acc. to the 5 Star data princi-
ples.

(2) Model, generate and publish your data as 5 Star
Linked Open Data

(3) Publish your data in Wikidata and interlink them to
other resources in the Linked Open Data Cloud

(4) Use existing tools to query Wikidata dynamically
and to do real time data analysis and support devel-
opers or develop new tools to give people without any
deeper knowledge in Linked Open Data (SPARQL Uni-
corn tools) the possibility to also do dynamical real time
analysis

(5) Use Wikidata and the SPARQL Unicorn tools in your
own research and promote the SPARQL Unicorn princi-
ples that other interested researchers in the community
may start with principle 1!

SPARQL Unicorn idea and principles
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To summarize the three
aforementioned aspects,
there is a lack of FLOS GIS
Tools for LOD and
archaeology. The SPARQLIng
Unicorn QGIS plugin
addresses the problem of the
lack of availability of tools for
Semantic Web geodata.
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The SPARQLing Unicorn QGIS Plugin
- a Linked Data Access Point for QGIS
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The SPARQL Unicorn allows
the execution of Linked Data
queries in (Geo)SPARQL to
selected triplestores and geo-
enabled SPARQL endpoints
and thus prepares the results
of the queries in QGIS for the
geocommunity.
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The plugin currently offers
three functions: (a) simplified
querying of Semantic Web
data sources (b) enrichment
of geodata and (c)
transformation of QGIS vector
layers to RDF data.
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Function A allows assisted
querying of several
archaeological related
triplestores e.g. Wikidata,
Nomisma, Kerameikos,
Pleiades and Roman Open
Data. For assisting the user,
example queries, a concept
search and templates are
given.
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@ Unbenanntes Projekt — QGIS = =} X
+/,’ SPARQLing Unicom QGIS Plugin X
Query | Inteek | Envich Epermenta) | 7 BEE#¥I=-0- -0
: [Nomisma > requred: v o: [ omTgese [on [ ladcan |f@ o m o wmop o O@ 2068 B
Loyerconcept: fontology ztn] [~ ] Query Templates: H-8-6-
DR SRR T

)

Vaid Query m] W

SELECT ?item ?lat ?lon WHERE {

?item a <http:// g/ontology >.
?item geo:location ?loc .

?loc wgs84_pos:lat ?lat .
?loc wgs84_pos:long ?lon .
} LIMIT 100

«

3¢ GeoNode
Layer

«l{eTE-BAO

v @ unicom mint

~ V| I OpenStreetMap

3§
s (G S ]
[[Q 20 suchender Typ (swg#0 ] Koordnate | 2552573,4023083 |95 Malistab 1:11293151 |~ | @ VergroBlerung | 100% 3| Drehung (0,0° |3 V| Zehnen @ epscims7 @
example: Nomisma (mints)
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@ *Unbenanntes Projekt — QGIS - [« >3
Projekt Bearbeiten Ansicht Layer Einstellungen Erweiterungen Vektor Raster Datenbank Web Netz Venarbeitung Hilfe

DeBRRE OLLAPP "R, BLEOR ABE#Z=-0 o M-

*;’ SPARQLing Unicorn QGIS Plugin X oy = g @ 5 o5
e e T 1E%%9% O 2048 W
Selectendoont: | Pleiades > item 7geo required! ~| o | oOwnTrgestore | O: | LoadGraph | layername3.
Layer concept: [ stoa.org/p | v QueryTemplates:

Vaid Query [ Export To Trig

SELECT ?item ?geo WHERE {

?item rdf:type pleiades:Place .

?item pleiades:hasLocation ?loc .

?loc geospargl:asWKT ?geo .

?item pleiades:hasFeatureType placetype:port.
?loc pleiades:duri d:roman.

3

Layer
v@®wTsE-FAO
ve

= o | Koordnate| 2077201,2767336 | Mastab | 1:9438749 ~ | @ Vergroerung| 100% 2| Drehung (0,0° |3 V] zemen QmuQ @

example: Pleiades (ports in the Roman period) -

.
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Q
" SPARQLing Unicorn QGIS Plugin X e @ = g .§§§ Y & ¢ =0 e
Query | Interink | Envich (Expermental) | 2 = & o
e T OR 206 A
Select endpoint: Roman Open Data --> %tem at %on required! » Or: Own TripleStore Or: Load Grf s
Layer concept: hitp:/w ONTOP_Ontology = =N ©
Vaiid Query

SELECT * WHERE {

?item a <http://www.semanticweb.org/ontologies/2015/1/EPNet-ONTOP_Ontology# Place>
?item ont:hasLatitude ?lat.

?item ont:hasLongitude ?lon.

?item dcterms:title title .

}
ORDER BY ASC(2title)

L]
& wes ~ ke
» () WFS/ OGC API - Features o S9n
» @ ows
@ ArcGls-Map-Dienst °
@ ArcGIS-Feature-Dienst
3¢ GeoNode P
Layer e® Y
/e TV E-FADO EE o
V' ® unicom place [10000] ¥
~ W ¥ OpenStreetMap
52}
5% i v
s
Lade Kachein, Koordinate | -1450490,-14549074 % MaBstab 1:53853096 ~ g VergroBerung | 100% </ Drehung (0,0° 2|V zeichnen @ prscies7 @

example: Roman Open Data (places)
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For example: You could query
the Wikidata triple store for
prehistoric art sites or the
Squirrel triple store for
military camps of the limes.
The results are saved as a
QGIS vector layer.
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Q Unbmanntcspwjek( QGIS = o X
Projekt . i n | 3 Verarbeitung _ Hilfe

Gmw.gumqaswugin IO GEE¥MI= - -1
2
i ' “SQeqEE5%%% OR 4068l B

Selectendpont: | Wikdata > tem 7geo required! ~| o [ ownTrestre | on: || -
Layer concept: [ I~ "'3:(.] Ve @'%'Q'
Vaid Query

SELECT ?item ?itemLabel ?geo WHERE {

?item wdt:P31 wd:Q11269813 .

?item wdt:P625 ?geo .

SERVICE wikibase:label {

l})d:servloeParam wikibase:language "[AUTO_LANGUAGE],en"

}

» @ WMSWMTS |
BB Vector Tiles
~ 3 XVZTiles
i OpenStreetMap

& wes
» ) WFS/ OGC API - Features
» © ows
@ ArcGls-Map-Dienst
& ArcGIS-Feature-Dienst
3¢ GeoNode

Layer en
/e TV E-FADL

V| @ unicom cave with prehistoric art(q11269813) [749]
~ VI OpenStreetMap

' PR e g&«w \‘\}&

IQ 2u suchender Typ (Strg+K) ludamu-. Koordnate | -96859,4284362 | WEM( & VergroBerung | 100% %/ Drehung [0,0° 3| Vi zeihnen @ epscis7 @

example: Wikidata caves with prehistoric art -

.
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DeBRRH OerLNPP R/ BLEOR GAEERIS-C 6 -T-
Q $PARQLing Unicorn QGIS Plugin x| o

Query | Interiek | Ervich (Experimenta) | ? |

plestore > Meme0 re ¥ | Or: | OwnTrigestore |

Layer concept: | htps fonto.squrel,

Vaid Query

SELECT ?item ?geo WHERE {
?item a <http:// squirrel.link/ gy#MilitaryCamp>.
?item geospargl:hasGeometry ?geom_obj .
j?geom_obj geosparql:asWKT ?geo .

- i OpenStreetMap

@ wes
» (7 WFS/ OGC API - Features
» @ ows

@ ArcGIS-Map-Dienst

&) ArcGIS-Feature-Dienst

3K GeoNode
Tm Y& @320
| Q 2u suchender Typ (Strg+) 4 - : ‘ —— mms VH-.ﬂ:-:uﬂmbss; lv-w:-w‘m:%—lanmﬁ@m Qm:n @
example: Limes military camps

.
" % s o mom o mom o Eo®oEoE o EoE o E o E S S E o E S EE S S E S S E E S S E S S S E S S E S E S E S S E S S EE S EE S S EE S S E S S EE S EE S S EE S S E S EEEEE S EEEEEEEEEEEEomowow®

Linked Open Geodata in GIS? Timo Homburg timo.homburg@hs-mainz.de @situxxx & Florian Thiery rse@fthiery.de @fthierygeo




Linked Open Geodata in GIS? Timo Homburg timo.homburg@hs-mainz.de @situxxx & Florian Thiery rse@fthiery.de @fthierygeo




Function B allows the enrichment
of a given geodataset using
Semantic Web resources from the
Linked Open Data Cloud,
especially Wikidata (e.g. the
elevation level of towns along the
Roman Limes). Geospatial data is
always seen in a context of usage
which usually requires additional
data from different knowledge
domains. Semantically interpreted
Linked Data may represent such a
resource for data enrichment.
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limestownpard limestown limesohbject D “  limescategory
Orlen Taunusstein Zugmantel 1 Kastell
I =
Heftrich e Alteburg-Heftrich 2 Kastell En rlch ment q uery
Miederreifenberg Schmitten Feldberg 3 Kastell
U L] [
using the SPARQLing
Ober-Rosbach Rosbach Kapershurg 5 Kastell U .
() Search Property or Class x
Q Enrichment Search
Search Concept: |rnunicipa|ity of Germany | | search (®) Class .
; SearchID Concent: |y iy, wikidata.orgfentity/Q262166 | |Search Concept |
Triple Store: ‘w\lddata - | () Property D
Triple Store: | wikidata - TGS | | |search Area Concept
Define Own URT: | | |Use Own Class/Property |
e ‘Seard’\ Properties ‘
Search Results

municipality of Germany (Q262166) [the lowest official level of territorial division in Germany]

rdf-schema#label (3993.53%)

description (1052.32%)

corefaltLabel (483.47%)

located in time zone (209.88%%)

area (162.62%)

located in the administrative territorial entity (137.39%)
local dialing code (123.44%)

coordinate location (123.39%)

instance of (123.06%)

Wheo's on First ID (112.76%)

| Aoy |

0

.
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(2} SPARQLIng Unicorn QGIS Plugin

Query Interlink | Enrich | ?

Start Enrichment ‘

‘ Add enriched layer

Refresh Layers | | LimesCoordinates_Kastell - | | Load Layer
Add Row | What to enrich? |

Column EnrichmentConcept TripleStore Strateqgy content 1D Column 1D Property ID Demain Lar
1| fid | Mo Enrichment ¥ Enrich Value " fid b | http:/fwwww3....
2| limestownpart |No Enrichment = Enrich Value - " fid - |http:ffwww.w3....
3| limestown | Mo Enrichment = Enrich Value = " fid - | hitp:/ fwwwaw3....
4| limesobject | Mo Enrichment = Enrich Value = " fid - | hitp:/fwwww3....
5/1D | Mo Enrichment ¥ Enrich Value " fid b | http:/fwwww3....
6| limescategory |No Enrichment = Enrich Value = | fid b |http:ffwww.w3....

t elevation above sea level elevation above sea level (116.47%)  https://query.w... | Get Remote { Enrich Value =~ " limestown - | http:/fwwwaw3.... | https/fwww.wik..  de
enrichment dialogue
sing the SPARQLing Unicorn

4] D
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Function C converts
geospatial information e.g.
from GeoJSON into RDF, so

that this information might be

represented for the purpose
of publishing archaeological
geodata as Linked Data.
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(G} SPARGLing Unicern QGIS Plugin

Query | Interlink | Enrich ?

| Refresh Layers ‘ |LirnEsCuurdinatEs_Kastell_Enrid']l b | | Load Layer ‘
OWL Class: | et ffww wikidata.orgfentity /o 146924 | | Search Class ‘
Target Namespace: [htm:,waw‘gﬂlb-mmfm‘ﬁm# l o A —
Table Colums to Concepts: Export To Triple Store | Import Mapping ‘ Export Mapping
Export? IDColumn? GeoColumn? Column ColumnProperty PropertyType IIqumnConcEpt ValueConcepts
1 fid |Automatic hd |
; limestownpart |Automat|c g |
; = limestown |DataPererty - |
: limesobject |DataProperty b |
B v o | DataProperty - |
; limescategory |SubC\ass - |
; elevation above... | DataProperty - |

SPARQLing Unicorn

Semantic Uplift using the

<?Eml version="1.0" 23
—[Hl<data>

Export Result

<file class="http://www.wikidata.o entity 146924" namsspace="
<column name="limestown" prop="data" >
| </column>

<column nams="limescategory" prop="subclass" >
EQ‘ column:

a]<column name="elevation above sea lewvel" prop="data" >
</ column>
<ffile>
</data>

http:

www . github.com/spa:

lunicornd"

indid="ID" >
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limestownpard limestown

limesobject D | limescategory
Friedberg Friedberg 6 Kastell
Muschenheim Lich Arnsburg 7 Kastell
GroBkrotzenburg Gross-Krotzenburg 8 Kastell

Semantic Uplift
transformation process

geo:SpatialObject
rdfs:subClassOf '\rd(s:s\ubclassof
geo:Feature geo:Geometry
T rdfs:subClassOf rdfs%ubﬁlasst)f
hsq:MilitaryCamp geo:Point
rdf:type df:type

geo:hasGeometry

geo:asWKT
rdfs:labi sq:related ToLbcation :relatedToLocationPart
Arnsburg
rdfs:labgl rdfs:lab|

Lich Muschenheim
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Arnsburg a squisels Tiplestore . . . . .
0ot sl data e imes. 7 http://lod.squirrel.link/data/limes/limes_7 "W
Search

Property
as WKT

latedTol ocationPart

ist einfe) (rdf-type)

e
}
5
o
N
b]

as Turtle | as ROF/XML | as JSON-LD | as TriG | as TriX | as (Geo)JSON | as GeoURI | as KML | as GML
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http://lod.squirrel.link/data/limes/limes_7

ARCHEO.FOSS

XIV | 2020

the Unicorn needs help
from the archaeo-geo-community!

Little Minions and SPARQL Unicorns Timo Homburg timo.homburg@hs-mainz.de @situxxx & Florian Thiery rse@fthiery.de @fthierygeo




Thx!

Any questions?

timo.homburg@hs-mainz.de
rse@fthiery.de

http://sparqlunicorn.link

https:/ /plugins.gqgis.org/plugins/sparqglunicorn/

Research Squirrel Engineers
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