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RDF – RESOURCE DESCRIPTION FRAMEWORK -> Knowledge Graph 
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• Identifiers as URIs
• Data Structure of Triples (Subject, Predicate Object)
• Prefix to shorten URIs
• Creation of Knowledge Graph (Network through triples)

https://www.w3.org/RDF/

https://www.w3.org/RDF/


OVERVIEW 

1. Introduction
2. Handbook and Data Structure
3. Software Installation
4. Ontologies and Modeling
5. RDF Creation Pipeline
5.1. Create utf8 tab delimited structured data from a spreadsheet or from a database 
5.2. Create conceptual model based CIDOC CRM
5.3. Load data into Database (Postgres)
5.4. Query / transform data & create URI identifiers (SQL)
5.5. Import in RDF creation software (Ontotext Refine) and create/apply model

6. Create RDF/RDFstar/Named Graphs with SPARQL (GraphDB)
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2. HANDBOOK AND DATA STRUCTURE
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https://drive.google.com/open?id=1mlHc3Uhu8qFKhB2OyyUK4Y4bXaMSZFg
o&usp=drive_fs

RDF Creation Pipeline

https://drive.google.com/open?id=1mlHc3Uhu8qFKhB2OyyUK4Y4bXaMSZFgo&usp=drive_fs


3. SOFTWARE INSTALLATION

Download the software for your operating system 
with the links provided. It is recommended to 
install the latest stable version available. 

3.1. Texteditor
Windows: Notepad++

https://notepad-plus-plus.org/downloads/

Mac/Windows: Sublime

https://www.sublimetext.com/download

3.2. Postgres

https://www.postgresql.org/download/

3.2.1. Install PostGIS

Start “Application Stack Builder”.
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3.3. GraphDB 
GraphDB is a triple store that allows the storage, query and navigation of RDF 
Data. 

For the GraphDB there is a free version which needs registration with ontotext. 

https://www.ontotext.com/products/graphdb/graphdb-free/

3.4. Ontotext Refine 

Ontotext Refine is a software that enables the creation of RDF data. 
https://www.ontotext.com/products/ontotext-refine/

 

https://www.sublimetext.com/download
https://www.postgresql.org/download/
https://www.ontotext.com/products/graphdb/graphdb-free/
https://www.ontotext.com/products/ontotext-refine/


EXPLORE DATA IN GRAPHDB
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Open GraphDB

Download sample data from:
https://drive.google.com/open?id=1CTIDG3r1nVhnrXKpWBEJS2XZ58sIC5G5&usp=drive_fs

Download RDF Creation Guideline
https://drive.google.com/open?id=1mlHc3Uhu8qFKhB2OyyUK4Y4bXaMSZFgo&usp=drive_fs

Load Data in Repository as described in „5.7.  Load Data in Triple Store“ 

Explore Data as described in „6.2. Data access and visualization” 

https://drive.google.com/open?id=1CTIDG3r1nVhnrXKpWBEJS2XZ58sIC5G5&usp=drive_fs
https://drive.google.com/open?id=1mlHc3Uhu8qFKhB2OyyUK4Y4bXaMSZFgo&usp=drive_fs


NAVIGATE IN DATA
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VISUAL GRAPH
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MODELLING WITH DRAW.IO
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Open draw.io on browser:  https://app.diagrams.net/
Download diagrams.net Libraries from
https://github.com/chin-rcip/diagrams.net_libraries
or zip file:
https://drive.google.com/open?id=1CyoFQUIq2JdBND
Mc-C5O9AfBZGWqvRRh&usp=drive_fs

E27 example (right): 
https://drive.google.com/open?id=1D48fTdhdYfvdcAR2
zgfmd5Kn9Yk4Rgio&usp=drive_fs

 

https://app.diagrams.net/
https://github.com/chin-rcip/diagrams.net_libraries
https://drive.google.com/open?id=1CyoFQUIq2JdBNDMc-C5O9AfBZGWqvRRh&usp=drive_fs
https://drive.google.com/open?id=1CyoFQUIq2JdBNDMc-C5O9AfBZGWqvRRh&usp=drive_fs
https://drive.google.com/open?id=1D48fTdhdYfvdcAR2zgfmd5Kn9Yk4Rgio&usp=drive_fs
https://drive.google.com/open?id=1D48fTdhdYfvdcAR2zgfmd5Kn9Yk4Rgio&usp=drive_fs


ID of Domain Domain label Class of domain p3_has_note Property Id of the range Range Label Class of the range

p:S20/Rotholz_Verhuettung
splatz

Smelting site Rotholz close to 
Ruine Rottenburg

crm:E27_Site castle wood crm:P2_has_type himat:240207 Smelting site skos:Concept

p:S20/Rotholz_Verhuettung
splatz

Smelting site Rotholz close to 
Ruine Rottenburg

crm:E27_Site castle wood
crm:P189i_is_approxima
ted_by

p:geometry/Rotholz_Verh
uettungsplatz

Geometry of Smelting 
site Rotholz close to 
Ruine Rottenburg

geo:Geometry

p:geometry/Rotholz_Verhu
ettungsplatz

Geometry of Smelting site Rotholz 
close to Ruine Rottenburg

geo:Geometry wgs:lat 47.3782072025272 47.3782072025272 xsd:float

p:geometry/Rotholz_Verhu
ettungsplatz

Geometry of Smelting site Rotholz 
close to Ruine Rottenburg

geo:Geometry wgs:long 11.7998739193025 11.7998739193025 xsd:float

5.1 Data Entry in Spreadsheet (Excel, Open Office, gsheet) or from Database
sheet: prefix

prefix uri
p http://uibk.ac.at/ORD/
crm http://www.cidoc-crm.org/cidoc-crm/

crmsci http://www.cidoc-crm.org/extensions/crmsci/

crminf http://www.cidoc-crm.org/extensions/crminf/

crmarchaeo http://www.cidoc-crm.org/extensions/crmarchaeo/
geo http://www.opengis.net/ont/geosparql#
aat http://vocab.getty.edu/aat/

skos http://www.w3.org/2004/02/skos/core#
himat http://uibk.ac.at/uibk_himat/E55/

Instance Identifiers
Ontology 
classes

Ontology 
property

Instance Labels

Related Instance

http://localhost:7333/graphdb-resource?resource=http://www.w3.org/2003/01/geo/wgs84_pos#lat
http://localhost:7333/graphdb-resource?resource=http://www.w3.org/2003/01/geo/wgs84_pos#lat
http://uibk.ac.at/ORD/
http://www.cidoc-crm.org/extensions/crmsci/
http://www.cidoc-crm.org/extensions/crminf/
http://www.cidoc-crm.org/extensions/crmarchaeo/


MODELLING WITH EXCEL: GENERIC_EXCAV_SAMPLE.XLSX
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https://docs.google.com/spreadsheets/d/1ntVfZniMyWA_GoRErKYAzxqIcoDJ2Pqi?rtpof=true&usp=drive_fs

https://docs.google.com/spreadsheets/d/1ntVfZniMyWA_GoRErKYAzxqIcoDJ2Pqi?rtpof=true&usp=drive_fs


EXCAVATION (A9) & SITE (E27)
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5.1 dot 1 properties in sheet: generic_Excav_Sample

sheet: generic_CRM



5.1 Data Entry in Spreadsheet: dot 2 properties

ID of Domain Property Id of the range dot2_property ID of Domain Property Id of the range
I4_Proposition_S

et

p:A4/Rotholz_Ver
huettungsplatz_1
/87002.15.01/Aus

grabungen_33

crmarchaeo:AP13_has
_stratigraphic_relation

_to

p:A4/Rotholz_Verhuettungsplatz_
1/87002.15.01/Ausgrabungen__R
otholz_Verhuettungsplatz_2/870

02.15.01/Ausgrabungen_22

crmarchaeo:AP13.2_justi
fied_by

p:A8/Rotholz_Ver
huettungsplatz_1
/87002.15.01/Aus

grabungen_33

crmarchaeo:AP11_has_physical_rel
ation_to

p:A8/Rotholz_Ver
huettungsplatz_1
/87002.15.01/Aus
grabungen__Roth
olz_Verhuettungs
platz_2/87002.15.
01/Ausgrabungen

_22

p:CRM_Excavatio
n_sample_Interpr

etation



5.1 using dot 1 properties and named graphs (I4 Proposition Sets) for Argumentation

sheet: generic_CRM

p:CRM_Excavation_sample_Interpretati
on



Complete Excavation Example



RDF CREATION PIPELINE
EXCEL-> TXT FILE->DATABASE->ONTOTEXTREFINE->GRAPHDB(SPARQL)
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5.1. Data Entry in Spreadsheet 5.2. Conceptual Mapping

5.3-4. Identifier creation / 
Joins in Database (Postgres)

5.5-6. Put Conceptual Mapping  to 
RDF Modelling (Ontotext-Refine)

5.7 SPARQL in Triple Store 
(GraphDB) to insert in named 
graph and create RDFstar



QUICK GUIDE - GENERIC EXCAV SAMPLE RDF CREATION WORKFLOW 

• Guide at: 
• https://docs.google.com/document/d/1oHcd2ADP6nisj0oeUm-7QLLJ87jt0gGf?rtpof=true&usp=drive_fs

• A detailed description of the RDF Creation workflow you can find at:

• https://drive.google.com/open?id=1mlHc3Uhu8qFKhB2OyyUK4Y4bXaMSZFgo&usp=drive_fs

• There are three steps, the numbering relates to the extensive RDF Creation workflow above.

• 5.1.1. Input Data creation with Excel and export to Text files

• 5.3.4. Run SQL Scripts in Postgres

• 5.5.7 RDF Creation with Ontotext Refine and GraphDB

• All the files for Generic CRM creation are in:

• https://drive.google.com/drive/folders/1mxy9SzFo6tiYCcZJ0D-B9RVRHaljsaBT?usp=sharing
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https://docs.google.com/document/d/1oHcd2ADP6nisj0oeUm-7QLLJ87jt0gGf?rtpof=true&usp=drive_fs
https://drive.google.com/open?id=1mlHc3Uhu8qFKhB2OyyUK4Y4bXaMSZFgo&usp=drive_fs
https://drive.google.com/drive/folders/1mxy9SzFo6tiYCcZJ0D-B9RVRHaljsaBT?usp=sharing


QUICK GUIDE - 5.1.1. INPUT DATA CREATION

Files for Data input:

https://drive.google.com/open?id=1myg11NX8EgsUkhSrhCt9xSE2VrtBAAYG&usp=drive_fs

• Create Excel

• Copy sheets in tab separeted text files UTF8 encoding. Easiest: mark exact area of excel and copy to 
notepad++(windows)/sublime(mac)

• Put textfiles in local directory under 

• Windows on C: 

• e.g. C:\generic_CRM\5_1_input_data\txt\ generic_excav_sample.tsv

• Mac on /tmp (mac, you have to make hidden directories visible):

• on mac change permissions of files with “chmod 777 *.tsv”
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https://drive.google.com/open?id=1myg11NX8EgsUkhSrhCt9xSE2VrtBAAYG&usp=drive_fs


RDF CREATION PIPELINE
EXCEL-> TXT FILE->DATABASE->ONTOTEXTREFINE->GRAPHDB(SPARQL)
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5.1. Data Entry in Spreadsheet (Excel) 5.2. Conceptual Mapping

5.3-4. Identifier creation / 
Joins in Database (Postgres)

5.5-6. Put Conceptual Mapping  to 
RDF Modelling (Ontotext-Refine)

5.7 SPARQL in Triple Store 
(GraphDB) to insert in named 
graph and create RDFstar



QUICK GUIDE - 5.3.4. RUN SQL SCRIPTS IN POSTGRES

• https://drive.google.com/open?id=1mzhkJfLUJKLC9cRZGS6moAinIpOt8ps4&usp=drive_fs

• Start postgres 

• Import files with 5_3_3_create_generic_excav_sample_DB.sql:

• https://drive.google.com/open?id=1nxDK5dGPPqero2OBYXKHFS4uFC7iA9DT&usp=drive_fs

• make sure to change the path in the COPY FROM statement to the path where you put your text files.

• Create URI files with 5_4_3_create_generic_excav_sample_uri_files.sql

• https://drive.google.com/open?id=1ny-CNUq_v4MGVxmdjFGTqqSOjdujZy3O&usp=drive_fs

• make sure to change the path in the COPY TO statement to a local path that exists on your drive.

• Depending on your data 1-3 files have to be created (depending if you have more literal values than label and p3, then you 
need generic_CRM_literal_uri.tsv or if you have dot2 properties then you need generic_CRM_dot2_uri.tsv) :
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https://drive.google.com/open?id=1mzhkJfLUJKLC9cRZGS6moAinIpOt8ps4&usp=drive_fs
https://drive.google.com/open?id=1nxDK5dGPPqero2OBYXKHFS4uFC7iA9DT&usp=drive_fs
https://drive.google.com/open?id=1ny-CNUq_v4MGVxmdjFGTqqSOjdujZy3O&usp=drive_fs


RDF CREATION PIPELINE
EXCEL-> TXT FILE->DATABASE->ONTOTEXTREFINE->GRAPHDB(SPARQL)
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5.1. Data Entry in Spreadsheet (Excel) 5.2. Conceptual Mapping

5.3-4. Identifier creation / 
Joins in Database (Postgres)

5.5-6. Put Conceptual Mapping  to 
RDF Modelling (Ontotext-Refine)

5.7 SPARQL in Triple Store 
(GraphDB) to insert in named 
graph and create RDFstar



QUICK GUIDE - 5.5.7 RDF CREATION

• Start GraphDB 

• Start ontotext refine

• Create a new project  / load uri text file (e.g. generic_excav_sample_uri.tsv) you created with postgres:

• https://drive.google.com/open?id=1n7A2Ytk6pvr8fOwu-QnnueBADKO7AIyS&usp=drive_fs

•  Go to RDF mapping / load json model 

• generic_uri_mapping.json for generic_excav_sample_uri.tsv

• generic_literal_mapping.json for generic_excav_sample_literal.tsv

• generic_dot2_mapping.json for generic_excav_sample_dot2.tsv

• From dir:

• https://drive.google.com/open?id=1n2WOCNEAKcesXJI4WjMjjyWhCs3c8YSv&usp=drive_fs

• See the rest of the instructions with screenshots from page 3 of the quick guide:

• https://docs.google.com/document/d/1oHcd2ADP6nisj0oeUm-7QLLJ87jt0gGf?rtpof=true&usp=drive_fs 25

https://drive.google.com/open?id=1n7A2Ytk6pvr8fOwu-QnnueBADKO7AIyS&usp=drive_fs
https://drive.google.com/open?id=1n2WOCNEAKcesXJI4WjMjjyWhCs3c8YSv&usp=drive_fs
https://docs.google.com/document/d/1oHcd2ADP6nisj0oeUm-7QLLJ87jt0gGf?rtpof=true&usp=drive_fs


RDF CREATION PIPELINE
EXCEL-> TXT FILE->DATABASE->ONTOTEXTREFINE->GRAPHDB(SPARQL)
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5.1. Data Entry in Spreadsheet (Excel) 5.2. Conceptual Mapping

5.3-4. Identifier creation / 
Joins in Database (Postgres)

5.5-6. Put Conceptual Mapping  to 
RDF Modelling (Ontotext-Refine)

5.7 SPARQL in Triple Store 
(GraphDB) to insert in named 
graph and create RDFstar



TEST CLASSES: S27 OBSERVATION, S28 OBSERVABLE SITUATION, I11 SITUATION, 

27



CREATE SPREADSHEET FOR: S27 OBSERVATION, S28 OBSERVABLE SITUATION, I11 SITUATION, 
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TEST CLASSES: S27 OBSERVATION, S28 OBSERVABLE SITUATION, I11 SITUATION, 
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DIFFERENT INPUT DATA STRUCTURE- COMPLETE EXCAVATION DATA IN 9 TABLES

E27 Site
S20 Rigid 
Physical 
Feature

A8  
Stratigraphic 

Unit

E19 
Physical 
Object

E 73
Information 

Object

I1 Argumentation
I5 Inference on 

E7 Past Activities
E53
Place

E39
Actor

E55
Type

https://drive.google.com/open?id=1s77_-Gz6QkSjwjl1vvT-87Pj4GgRIFjs&u
sp=drive_fs 

https://drive.google.com/open?id=1s77_-Gz6QkSjwjl1vvT-87Pj4GgRIFjs&usp=drive_fs
https://drive.google.com/open?id=1s77_-Gz6QkSjwjl1vvT-87Pj4GgRIFjs&usp=drive_fs


RELATIONS BETWEEN TABLES THROUGH IDENTIFIERS
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E19 Physical Object

A8  Stratigraphic Unit

E27 Site / S20 Rigid Physical Feature



Thank you


