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First of all: Respect the Code of Conduct!
● https://drive.google.com/file/d/10iQnswiuPbAaUxu_s4QCnTd6YGZxg96k/view 

https://drive.google.com/file/d/10iQnswiuPbAaUxu_s4QCnTd6YGZxg96k/view


Who we are...

Tippawan Sookruay from the Noun Project (globe + head)
Derivative work by Florian Thiery and Sophie Charlotte Schmidt of Archaeologist by Nhor from 

the Noun Project, dig by Manthana Chaiwong from the Noun Project and archaeology by 
Phatchara Bunkhachary, TH from the Noun Project under CC BY 3.0 (archaeologist)
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i3mainz, Hochschule Mainz, 
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@fthierygeo

0000-0002-3246-3531
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RGZM, Mainz, Germany



Who are you?



Research
Squirrel

Engineers



One important aspect on the 
individual level is forming a 

community for networking and 
support.



We have currently a background in 
Research Software 
Engineering,

Geoinformatics 

and 
Cultural Heritage.

Tippawan Sookruay from the Noun Project (globe + head)
Derivative work by Florian Thiery and Sophie Charlotte Schmidt of Archaeologist by Nhor 

from the Noun Project, dig by Manthana Chaiwong from the Noun Project and 
archaeology by Phatchara Bunkhachary, TH from the Noun Project under CC BY 3.0 

(archaeologist)

We are
Research Squirrels

and interested in
Open Science and Linked 

Data.
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@idhrenil
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Martina
0000-0003-0485-6861

Florian
@fthierygeo

0000-0002-3246-3531

Tippawan Sookruay from the Noun Project (globe + head)
Derivative work by Florian Thiery and Sophie Charlotte Schmidt of Archaeologist by Nhor 

from the Noun Project, dig by Manthana Chaiwong from the Noun Project and 
archaeology by Phatchara Bunkhachary, TH from the Noun Project under CC BY 3.0 

(archaeologist)

Timo
@situxxx

0000-0002-9499-5840



deRSE e.V.
DH-RSE

CAA International & CAA German Chapter
CAA SIG Data-Dragon & CAA SIG Scientific Scripting Languages

CAA Little Minions Group
ISAAK - Initiative for Statistical Analysis in Archaeology Kiel

Linked Pasts (Linked Pipes Working Group)
Wikimedia Germany (Fellow-Program Freies Wissen Fellows)



Research Squirrel Working Groups

* SPARQLing Unicorn QGIS Plugin
* Linked Open Ogham Data

Tippawan Sookruay from the Noun Project (globe + head)
Derivative work by Florian Thiery and Sophie Charlotte Schmidt of Archaeologist by Nhor 

from the Noun Project, dig by Manthana Chaiwong from the Noun Project and 
archaeology by Phatchara Bunkhachary, TH from the Noun Project under CC BY 3.0 

(archaeologist)



The SPARQLing Unicorn QGIS Plugin
- a Linked Data Access Point for QGIS

QGIS GitHub

Project



Irish Ogham Stones at the Wikimedia Fellow Program (Florian Thiery)

http://ogham.link 

Riesenspatz Infoillustration für Wikimedia Deutschland,
Illustration Sichtbarkeit englisch, CC BY-SA 4.0

Project

http://ogham.squirrel.link


Smashed Dishes at the Wikimedia Fellow Program (Sophie C. Schmidt)

http://smasheddishes.squirrel.link 

Riesenspatz Infoillustration für Wikimedia Deutschland,
Illustration Sichtbarkeit englisch, CC BY-SA 4.0

Project

http://smasheddishes.squirrel.link


Aegean Glyptic at the Wikimedia Fellow Program (Martina Trognitz)

https://t1p.de/gqyz  

Riesenspatz Infoillustration für Wikimedia Deutschland,
Illustration Sichtbarkeit englisch, CC BY-SA 4.0

Project

https://t1p.de/gqyz


Research Squirrels are active in CAA SIGs

* CAA SIG Data-Dragon
* CAA SIG SSLA

Tippawan Sookruay from the Noun Project (globe + head)
Derivative work by Florian Thiery and Sophie Charlotte Schmidt of Archaeologist by Nhor 

from the Noun Project, dig by Manthana Chaiwong from the Noun Project and 
archaeology by Phatchara Bunkhachary, TH from the Noun Project under CC BY 3.0 

(archaeologist)



The CAA community established the
CAA Special Interest Group on

Semantics and LOUD in Archaeology (SIG Data-Dragon).



“We would like to further establish Linked Data in 
archeology, enable beginners to use and produce Linked 

Data, invite other scientists for discussion, and embed LOD 
as an important topic through an SIG at the CAA 

conference and community.”

http://datadragon.link
join the SIG: https://t1p.de/datadragon 

Special Interest Group

CAA SIG
“Semantics and LOUD in Archaeology”



The CAA community established the
CAA Special Interest Group on

Scientific Scripting Languages in Archaeology (SIG SSLA).



“The purpose of the CAA Special Interest Group Scientific 
Scripting Languages in Archaeology is to promote the 

widespread implementation of computer scripts in 
archaeology. We will provide an exchange platform for 
scientists in and around archaeology who use scripting 

languages to conduct major or minor parts of their 
research.”

Examples of popular scripting languages in archaeology and 
other sciences include, but are not limited to:

R, Python, Bash, Netlogo, Stan, OxCal, JavaScript, SQL, …

https://sslarch.github.io

Special Interest Group

CAA SIG
“Scientific Scripting Languages in Archaeology”



Do you want to be a Research Squirrel?

Join us!

Tippawan Sookruay from the Noun Project (globe + head)
Derivative work by Florian Thiery and Sophie Charlotte Schmidt of Archaeologist by Nhor 

from the Noun Project, dig by Manthana Chaiwong from the Noun Project and 
archaeology by Phatchara Bunkhachary, TH from the Noun Project under CC BY 3.0 

(archaeologist)



Linked Pipes
~ History



Linked Pipes History! Linked Pasts IV - Mainz, Germany

http://linkedpipes.xyz/LPIV_SE_T1.htm



Linked Pipes History! Linked Pasts IV - Mainz, Germany

Prof. Leif Isaksen (University of Exeter) and 
Prof. Kai-Christian Bruhn (HS Mainz) 
welcome the guests of the LinkedPasts 
conference, Photo: Vanessa Liebler for 
mainzed, cc-by 4.0

One of the breakout groups discusses during the 
symposium. At the end, all the results were brought 
together. Photo: Svenja Schwerdtfeger, cc-by 4.0



Linked Pipes History! Linked Pasts 5 - Bordeaux, France

https://doi.org/10.5281/zenodo.3567928
Florian Thiery, CC BY 4.0,
via Wikimedia Commons



Linked Pipes History! Linked Pasts 5 - Bordeaux, France

Florian Thiery, CC BY 4.0,
via Wikimedia Commons

Florian Thiery, CC BY 4.0,
via Wikimedia Commons

Florian Thiery, CC BY 4.0,
via Wikimedia Commons



The Hungry Squirrel Workflow

https://doi.org/10.5281/zenodo.3688792



Linked Pipes History! Linked Pasts 6 - London, GB

https://doi.org/
10.5281/zenodo.4311282



Linked Pipes History! Linked Pasts 7 - Ghent, Belgium



Linked Pipes
~ The Idea



The Linked Pipes Idea!
● Workflows exist in Linked Data and we would like to visualize them using

○ the Provenance Ontology (PROV-O)

○ the Dataflow Ontology (DFD)

● Workflows are not necessarily published in Linked Data, but we would like to 

document them, e.g. for a research publication

● Questions:

○ Which workflow elements are in fact essential?

○ Which workflow contents would you document/omit? Granularity?

○ Which documentation of data and processes are interesting?

● related work

○ http://researchgate.net/publication/

356020260_A_Framework_for_Creating_Knowledge_Graphs_of_Scientific_Software_Metadata

http://researchgate.net/publication/356020260_A_Framework_for_Creating_Knowledge_Graphs_of_Scientific_Software_Metadata
http://researchgate.net/publication/356020260_A_Framework_for_Creating_Knowledge_Graphs_of_Scientific_Software_Metadata


Data Flow Diagrams (DFD)

https://chrdebru.github.io/papers/2019-rcis-preprint.pdf 

https://chrdebru.github.io/papers/2019-rcis-preprint.pdf


Citable Tools published via Wikidata
● Why Wikidata? easy to use and part of the LOD Cloud!

● Wikidata Project: Linked Pipes

○ https://www.wikidata.org/wiki/Wikidata:WikiProject_LinkedPipes 

● How to create a “Linked Pipe Tool”?

○ used by (P1535) Linked Pipes (Q73897190)

○ https://w.wiki/4WsG 

Georgina Burnett
Wikimedia Deutschland

https://www.wikidata.org/wiki/Wikidata:WikiProject_LinkedPipes
https://w.wiki/4WsG


Some Linked Pipe Tool Examples…

● SPARQLing Unicorn QGIS Plugin

● Recogito

● RDF4J

● Academic Meta Tool

● …



The draft Linked Pipes Ontology…
● extension of DFD and PROV-O

○ https://chrdebru.github.io/ontologies/dfd/index-en.html

○ https://www.w3.org/TR/prov-o/

https://chrdebru.github.io/ontologies/dfd/index-en.html
https://www.w3.org/TR/prov-o/


The draft Linked Pipes Ontology…

https://github.com/Research-Squirrel-Engineers/LinkedPipes/blob/master/docs/ontologydraft.ttl 

https://github.com/Research-Squirrel-Engineers/LinkedPipes/blob/master/docs/ontologydraft.ttl


Linked Pipes Registry
● Pipes should be reusable once defined in Linked Data

● A Linked Pipe Registry might help in organising pipes

● Architecture:

○ A registry file in a git repository which links to Pipe RDF files published elsewhere save

(possibly Zenodo, etc.)

○ Visualisation of these pipes on demand in JavaScript



Linked Pipes
~ Viewer
(beta)



The Elements of DFD

https://online.visual-paradigm.com/knowledge/software-design/dfd-using-yourdon-and-demarco



The Elements of DFD
● Processes are the essential activities, carried out within the system boundary, that 

use information. A process is represented in the model only where the information 

which provides the input into the activity is manipulated or transformed in some 

way so that the data flowing out of the process is changed compared to that which 

flowed in.

● Data-flows represent a package of information flowing between two objects in the 

data-flow diagram. Data-flows are used to model the flow of information into the 

system, out of the system, and between elements within the system.

● Data stores are a place where data is stored and retrieved within the system.

● External entities are entities outside of the system boundary which interact with the 

system, in that they send information into the system or receive information from it. 

External entities may be external to the whole organization — as in Customer and 

Supplier in our running example; or just external to the application area where users’ 

activities are not directly supported by the system under investigation. Accounts and 

Engineering are shown as external entities as they are recipients of information from 

the system. Sales also provide input to the system. External entities are often referred 

to as sources and sinks. All information represented within the system is sourced 

initially from an external entity. Data can leave the system only via an external entity.



Viewer based on flowchart.js
● https://flowchart.js.org

● https://github.com/adrai/flowchart.js

https://flowchart.js.org
https://github.com/adrai/flowchart.js


Viewer based on flowchart.js
Syntax
● Data(-Store) ~blue nodes (must be a rectangle with two outlines on t, b)

○ [node_name]=>subroutine:[space][node_text]|data:>[link]

○ csv=>subroutine: Jules_Vernes_Five_Weeks_in_a_balloon.txt|data:>https://www.gutenberg.org/cache/epub/3526/pg3526-images.html#link2HCH0001

● Data NOT DIGITAL ~grey nodes (must be a rectangle with two outlines on t, b)

○ [node_name]=>subroutine:[space][node_text]|datand:>[link]

○ claytablet=>subroutine: Clay tablet|datand

● Tool on Wikidata ~purple nodes (must be a ellipse)

○ [node_name]=>inputoutput:[space][node_text(WikidataID)]|toolwd:>[link to Wikidata entity]

○ recogito=>inputoutput: Recogito (Q74692524)|toolwd:>https://www.wikidata.org/entity/Q74692524

● Tool (local) ~yellow nodes (must be a ellipse)

○ [node_name]=>inputoutput:[space][node_text|tool:>[link]

○ qgisprintcomposer=>inputoutput: QGIS 3.18 Print Composer|tool

https://www.gutenberg.org/cache/epub/3526/pg3526-images.html#link2HCH0001


The Viewer @ http://viewer.linkedpipes.xyz 

http://viewer.linkedpipes.xyz


Linked Pipes
~ Examples



Linked Pipes
~ Recogito



Example: Text -> Recogito Geo Annotation -> QGIS Map



Example: Text -> Recogito Geo Annotation -> QGIS Map



Linked Pipes
~ Ogham



The Ogi Ogham Project - share Linked Open Ogham Data

4th-6th century AD

Distribution
Ireland 

(+Wales, England, Isle of Man)

R.A.S. Macalister, Corpus inscriptionum insularum Celticarum, vol. I 
(1945) / p.502

UCC Stone Corridor, Stone 4, CIIC 81 (Florian Thiery) CC BY 4.0

Al-qamar / CC BY-SA 3.0 via Wikimedia Commons



Linked Ogham Workflow

Florian Thiery, Timo Homburg, Sophie C. Schmidt 
and Martina Trognitz, CC BY 4.0,

via Wikimedia Commons



Example: Ogham CIIC Book Data to R based Density Map

Macálister 1945, p. 209

Macálister 1945, p. 211

Sophie C. Schmidt CC BY 4.0,
via Wikimedia Commons



Example: Ogham CIIC Book Data to R based Density Map



Example: Ogham CISP Data to QGIS Map

Florian Thiery, CC BY 4.0,
via Wikimedia Commons



Example: Ogham CISP Data to QGIS Map



Linked Pipes
~ Taming Time



Example: Dating Mechanisms → Alligator + AMT

https://youtu.be/Yka1HpuOg5M
https://doi.org/10.5281/zenodo.3567911



Example: Statistical Data to AMT modelled CYPTHER



Example: Statistical Data to AMT modelled CYPTHER



Linked Pipes
~ Linked Open
Samian Ware



Example: Samian Research to Samian Ware in Wikidata

https://rgzm.github.io/samian-lod/doc/#transformation-workflow

RGZM / Samian Research



Example: Samian Research to Samian Ware in Wikidata

https://doi.org/10.5281/zenodo.5779053



Linked Pipes
~ cuneiform script



From 3D Scan to Machine Learning Data



From 3D Scan to Machine Learning Data II



Linked Pipes
~ TO DOs



Tasks
● Which attributes to attach to a pipe element?

○ Definition of the elements of a pipe element

○ Relation to other Linked Data vocabularies describing software and data flows

● Implementation Tasks

○ Implementation of a Linked Pipe Viewer

■ https://github.com/Research-Squirrel-Engineers/LinkedPipes/tree/master/docs 

● Working Paper

○ https://hackmd.io/LUPyJBmmSAaHOYKK3qsuIg?both

● Plan of upcoming activities

○ Other Session at CAA Oxford with SIG Data-Dragon and SIG SSLA?

https://github.com/Research-Squirrel-Engineers/LinkedPipes/tree/master/docs
https://hackmd.io/LUPyJBmmSAaHOYKK3qsuIg?both


Workshop Program: Today
● Discussion

○ https://hackmd.io/sftNd0U4Q4qmTHkOdh3ZdQ?both 

● Next Steps

● Working Groups

○ Frontend/Backend-Development

○ Ontology-Design

○ Wikidata Tool Entries: Add your Tool!

○ Case Studies: Create your Linked Pipe!

○ LP-Registry: Enter your Linked Pipe!

■ https://github.com/Research-Squirrel-Engineers/LinkedPipes/blob/master/LinkedPipesRegistry.tll 

○ Drafting Working Paper

■ https://hackmd.io/LUPyJBmmSAaHOYKK3qsuIg?both

https://hackmd.io/sftNd0U4Q4qmTHkOdh3ZdQ?both
https://github.com/Research-Squirrel-Engineers/LinkedPipes/blob/master/LinkedPipesRegistry.tll
https://hackmd.io/LUPyJBmmSAaHOYKK3qsuIg?both


Workshop Program: Monday 20th Dec 2021
● reporting of the Working Groups and discussing

● final remarks

● next steps to Linked Pasts 8



Thx!
Any Questions?
thiery@rgzm.de
timo.homburg@hs-mainz.de

http://linkedpipes.xyz


