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Connecting Cultural 
Heritage Collections

- Linked Art
- Data Visualisations
- Code notebooks
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Code 
Notebooks



Exam
ples   C

ode N
otebooks

4Tools



Data Visualisations
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Unified representation with 
Linked Art

Data visualisation serviceJohn Ruskin. artist

Museum & Galleries 
Collection Data



- Victorian artist, art critic and social 
commentator

- Extensive travels in Europe 
- Recorded his travels with drawings and 

paintings, of natural scenery, and the 
Mediaeval and Renaissance buildings he 
encountered

- Place names in titles of artworks 
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John Ruskin

● Prolific artist 
● Social commentator
● European travels
● Depicted nature and 

architecture
● Influential for ideas on 

society, art, craft, 
architecture, building 
preservation

Artworks now in many 
private and public 
collections



John Ruskin
 
Timeline 
visualisation

Uses
- Museum and 

Gallery 
collection data

- unified 
representation 
with Linked Art

- KnightLab Vis
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https://tinyurl.com/3pfteuwf

https://cdn.knightlab.com/libs/timeline3/latest/embed/index.html?source=1LttNXCohJsD7XByCSt3KVUC02_J57DFOwtb5Cxq8JuI&font=Default&lang=en&initial_zoom=1&height=850 7

https://cdn.knightlab.com/libs/timeline3/latest/embed/index.html?source=1LttNXCohJsD7XByCSt3KVUC02_J57DFOwtb5Cxq8JuI&font=Default&lang=en&initial_zoom=1&height=850
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John Ruskin 
Timeline 
Visualisation

http://www.youtube.com/watch?v=cSToQgngMNs


Timeline - Future Scholarship Ruskinʼs artistic style influenced by 
Samuel Prout.

Ruskin letter describes dismay at decay 
of Renaissance and Medieaval 
architecture on travels.

Ruskinʼs later artworks include drawings 
of architectural features of the buildings 
he visited.

Can a change be detected in the style of 
Ruskinʼs artwork after the letter he wrote?

9
A change in characteristics of Ruskin’s artwork through time?

Samuel Prout, Artist

Early 
influence

Early artwork Later artwork

Lifetime 
events

influence?
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John Ruskin

Travel

Extensive travel in 
Europe over his 
lifetime, often to 
Italy

Recorded travels 
with drawings and 
paintings of natural 
scenery and 
buildings
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John Ruskin

Place name in title
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John Ruskin

StoryMap

Uses:
- Collection data
- Unified with Linked 

Art
- Reconciled with Getty 

Thesaurus of 
Geographic Names to 
extract 
geocoordinates

- KnightLab vis
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https://tinyurl.com/mrxwv3um

Ruskin travelled in Europe and artworks often 
depicted the places he visited

Data reconciliation allows data to be enriched 
with geographical coordinates using artwork 
titles 

Mapping artworks to places in time suggests a 
notional journey
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John Ruskin 

StoryMap

http://www.youtube.com/watch?v=sAcl9eGP0O8
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Code Notebooks

https://jupyter.org/ 

- Jupyter notebooks
- Executable code notebooks
- Python code and text
- Interactive
- Customisable
- Learning tool
- Exemplars for Linked Art

https://nbviewer.org/ 

https://mybinder.org/ 
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Code 
Notebooks
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Where to Find 
Linked Art 
Code Notebooks

GitHub
github.com/tgra/Linked-Art 

Install Git 
- Check out with git 

clone
- Download ZIP
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https://github.com/tgra/Linked-Art
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Notebook Tools

- Jupyter 
command line

- Binder
- Anaconda
- Jupyter 

Nbviewer
- Visual Studio 

code
- JupyterHub
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Notebook Tools

Jupyter 
Notebook via 
command line
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http://www.youtube.com/watch?v=qmHW6G85el0
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Notebook Tools

Binder via 
GitHub
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http://www.youtube.com/watch?v=7CIAnb5ZC3A
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nbviewer
Notebook Tools

Nbviewer

nbviewer.org 
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http://www.youtube.com/watch?v=-D6Jm_--jOI


Jupyter Notebooks - Trusted vs Not Trusted

How do I trust a notebook?

Users can explicitly trust a notebook in two ways: 1. At the command-line, with: jupyter trust 
/path/to/notebook. Ipynb. 2. After loading the untrusted notebook, with File / Trust Notebook.
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Transformation notebooks demonstrate how to:
- Extract data 

- from source
- Map data 

- to the Linked Art data model
- Tranform data 

- to a unified representation using Python code
- Publish data 

- as JSON-LD files



Extract Data

- Locate
- Different 

formats
- Different data 

models
- Read data 

into Python 
dictionary

Find data sources e.g. 
GitHub, API

Extract data from multiple 
collections  

Different formats and data 
models 

- CSV, XML, JSON, 
HTML

Read data and convert to 
Python dictionary

Several notebooks 
detailing extracting and 
transformation for various 
source data formats
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ation →

 R
econciliation →

  Visualisation
Transform

ation →
 R

econciliation →
  Visualisation

Transformation Sub-steps: Extract → Map → Transform → Publish 23

Format  CSV  XML JSON  
HTML

XML

JSON

API

Notebook 1
Transformation

JSON-LDLinked Art
COLLECTION DATA

Source 
GitHub

API

Web
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Code 
Notebooks



Map Data

Understand 
- source data 

model
- Linked Art 

data model

Manual process

Map source data → Linked 
Art 

Requires understanding of 

- source data model 
- Linked Art data model

Manual process
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Transform Data

Uses
- Data mapping
- Cromulent 
- Custom code 

linkedart.py 

Creates
- Linked Art
- JSON-LD
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Transformation Sub-steps: Extract → Map → Transform → Publish 26

Cromulent

linkedart.py

Data mapping

Linked Art JSON-LD



Transformation - Publish

Read Data → Map Data → Create Linked Art
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Create Linked Art in 
JSON-LD format

Linked Open Useable 
Data format (LOUD)



Reconciliation Code Notebook

- Enrich data with external data source
- Identify place name 
- Reconcile place name with name authority

- Getty Thesaurus of Geographical Names 
Online (TGN)

- Extract authoritative global identifier for 
place name and geographical coordinates

- Add new data into Linked Art data files
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Reconciliation Sub-steps: Identify → Reconcile → Extract → Add 28



Reconciliation Code Notebook
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Notebook 2
Reconciliation

JSON-LD

Linked Art

CSV

TGN



Identify 
Place Name

Find place 
name in 
artwork title

Semi-manual 
process

Seed known 
locations

Result - CSV 
file with place 
name column
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Reconcile

Uses
- CSV file with 

place name
- OpenRefine
- Getty Thesaurus 

of Geographic 
Names

Creates
- CSV file with 

column 
containing 
global identifier 
for place name

The method used to reconcile the place names:

● Download and install OpenRefine 
https://openrefine.org/download.html

● Open OpenRefine and create a project
● Upload the places CSV file
● Reconcile place names in place_modified
● Choose the TGN service to reconcile data 

with
● Review Reconciliation Search Results
● Add a Column Containing Entity TGN 

Identifiers further to Reconciliation 
Process

● Manual Reconciliation

R
ec

on
ci

lia
tio

n
Tr

an
sf

or
m

at
io

n 
→

 R
ec

on
ci

lia
tio

n 
→

  V
is

ua
lis

at
io

n

Transform
ation →

 R
econciliation →

  Visualisation

Reconciliation Sub-steps: Identify → Reconcile → Extract → Add 31

https://openrefine.org/download.html
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Create Project

http://www.youtube.com/watch?v=h1aLc5uvdck
http://www.youtube.com/watch?v=h1aLc5uvdck
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Reconcile
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http://www.youtube.com/watch?v=Zm0woMobjpI
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Review 
Reconciliation 
Results

Review
Reconciliation
Results

http://www.youtube.com/watch?v=pT0b0vsPRJ0


Reconciliation: Extract
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ation →

 R
econciliation →

  Visualisation

Reconciliation Sub-steps: Identify → Reconcile → Extract → Add

Extract additional data from name authority
- Geographical coordinates
- Python code 
- Uses vocab.getty.edu  TGN web service

35



Get geocoordinates 
using TGN API
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http://www.youtube.com/watch?v=ZANGiJrbufE
http://www.youtube.com/watch?v=ZANGiJrbufE


Reconciliation: Add Geo Coords
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https://linked.art/model/

http://www.youtube.com/watch?v=YBudyp58Q74
https://linked.art/model/object/aboutness/#depiction


John Ruskin
 
Reconciliation 
Notebook

Visualisation of 
JSON-LD for selected 
artwork
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http://www.youtube.com/watch?v=FTMw81iA97Q
http://www.youtube.com/watch?v=FTMw81iA97Q
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Notebook 3 
Visualise

JSON-LD

Linked Art

39

CSV



Visualisation

Uses
- KnightLab 

visualisation
- Linked Art 

JSON-LD
- Script to  

transform to 
CSV/JSON

Creates
- Timeline
- storymap
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Timeline 
Notebook

http://www.youtube.com/watch?v=8H_BFjP9I_g


StoryMap 
Notebook

http://www.youtube.com/watch?v=eVYlJG5z9k8
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Notebook 1
Transformation

Notebook 2
Reconciliation

Notebook 3 
Visualise

JSON-LD

JSON-LD
JSON-LD

Linked Art

SOURCE 
COLLECTION 
DATA
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Next Steps
- Explore 

- (and modify) the code notebooks
- Complete

- the Linked Art Questionnaire that 
seeks feedback on the notebooks, 
Linked Art and invites collaboration 

- Register 
- for the Linked Data strand of the 

Digital Humanities @ Oxford 
Summer School (DHOxSS)

Questions & Answers                                       

Code Notebooks

- https://github.com/tgra/Linked-Art/ 

Linked Art Questionnaire

- https://linked.art/questionnaire/ 

Linked Art Data Model & Community

- https://linked.art 

Digital Humanities @ Oxford Summer School 
(DHOxSS) 

- https://dhoxss.net 

                                  tanya.gray@humanities.ox.ac.uk

https://github.com/tgra/Linked-Art/
https://linked.art/questionnaire/
https://linked.art
https://dhoxss.net

