ING'S
OPEN (5 ACCESS College
LONDON

King’s Research Portal

Document Version
Peer reviewed version

Link to publication record in King's Research Portal

Citation for published version (APA):
Xing, Y., Yan, D., Dondi, C., Borgo, R., & Abdul-Rahman, A. (in press). Unveiling the Dispersal of Historical
Books from Religious Orders. In EuroVis 2023

Citing this paper

Please note that where the full-text provided on King's Research Portal is the Author Accepted Manuscript or Post-Print version this may
differ from the final Published version. If citing, it is advised that you check and use the publisher's definitive version for pagination,
volumel/issue, and date of publication details. And where the final published version is provided on the Research Portal, if citing you are
again advised to check the publisher's website for any subsequent corrections.

General rights
Copyright and moral rights for the publications made accessible in the Research Portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognize and abide by the legal requirements associated with these rights.

*Users may download and print one copy of any publication from the Research Portal for the purpose of private study or research.
*You may not further distribute the material or use it for any profit-making activity or commercial gain
*You may freely distribute the URL identifying the publication in the Research Portal

Take down policy
If you believe that this document breaches copyright please contact librarypure@kcl.ac.uk providing details, and we will remove access to
the work immediately and investigate your claim.

Download date: 05. Jan. 2026


https://kclpure.kcl.ac.uk/portal/en/publications/66b3bf65-6117-48b2-a5f7-4a41ad7a8e68

EUROVIS 2023/ C. Gillmann, M. Krone, and S. Lenti

Poster

Unveiling the Dispersal of Historical Books from Religious Orders

Y. Xing' @, D. Yan', C. Dondi®?®, R. Borgo! @, and A. Abdul-Rahman'

IKing’s College London, United Kingdom
2University of Oxford, United Kingdom

MapView Explorer

BarChart Analyzer

H

i
i
o

bl Wﬂmw

|

Figure 1: Two interfaces, MapView Explorer and BarChart Analyzer, are designed to visualize the historical dispersal of books using
map-based layouts augmented with descriptive statistics information. The MapView Explorer offers two levels of observation, allowing
users to see either an overview of monastery distribution or a detailed view of book distribution on the main map (A) and four synchronized
mini-maps (B) displaying either monasteries or books in their current holding libraries. The bar chart glyphs (J) are used to distinguish the
five current libraries on the map. Pie Chart (C) shows the proportions of books by religious order, while Table (D) displays book records
with reordering, selecting, and highlighting functionalities. The Control Panel (E) enables hiding or displaying components and initiating
the book movement animation (F). BarChart Analyzer displays the number of monasteries from various religious orders in current libraries
using customizable Bar Charts, which allow users to adjust the order of religious orders as desired.

Abstract

In this paper, we introduce a visualization prototype designed to assist domain experts in examining the dispersal of books
from religious orders throughout Europe during the sixteenth century and beyond. The prototype is the result of a collaboration
between visualization researchers and a historical book researcher, aiming to apply visualization techniques to address real-
world domain challenges. Over two months, we engaged in an intensive collaboration with the domain expert to analyze domain
issues and requirements and subsequently developed a prototype featuring two interfaces. Weekly discussions were held with the
domain expert to ensure that the design and development process remained on track and to continuously evaluate the prototype.
As the project is in its early stages, the prototype has demonstrated potential for improvement and scalability. Future work will
focus on more formal and systematic evaluations of usability and practicality.

1. Introduction

The secularization of religious houses in Europe, driven by sig-
nificant political events such as the reigns of Henry VIII, Joseph
II, and Napoleon, as well as the Spanish desamortizacién (Spanish
land and property expropriation) and the formation of the Italian
State, led to the dispersal and partial destruction of vast quantities
of early printed books. These events have shaped the landscape of
libraries across Europe, with many books from secularized insti-
tutions forming the core of national and municipal libraries, while
others found their way into the international antiquarian book mar-
ket and became part of other countries’ early printed heritage col-
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lections. To address historical interest in mapping the dispersal of
thousands of books, a collaborative project between a historian and
visualization researchers resulted in the creation of an interactive
visualization tool to quantify and analyze the extent of this phe-
nomenon. By extracting information on the provenance of books
from monastic institutions in major European collections, we un-
cover hidden patterns and connections between the original and
current holding institutions.

The tool utilizes a multi-view approach, incorporating map-
based representations, color encoding, and linked panels for intu-
itive exploration of the relationship between provenance and desti-
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Figure 2: Two-level hierarchy of books and monasteries with em-
bedded OD (Origin-Destination) feature.

nation. The current contributions include: 1) designing and devel-
oping a tool prototype; 2) proposing a visualization prototype for
addressing domain challenges through map-based interactive inter-
faces with linked views that decompose the two-level hierarchical
data (Figure 2); and 3) initiating a profound interdisciplinary col-
laboration with a historian. This interdisciplinary project highlights
the potential of visual analytics to advance historical research.

2. Motivation, Domain Background, and Data

From the sixteenth century onward, vast quantities of early printed
books have been displaced and partially destroyed because of the
secularization of the religious houses of Europe. It is hard to find a
library in Europe today that has not been affected by these political
events. Historians have always tried to quantify the extent of the
phenomenon and have managed to extract useful information from
the provenance data of historical books, as they frequently change
ownership throughout their lives, disseminating knowledge, ideas,
and information [Don13]. Since 2009, the collaborative database
Material Evidence in Incunabula (MEI) [CER15] has collected data
on the former ownership and usage of 15’h—century books, enabling
the tracking of their circulation across Europe and the USA. In this
project, the development of the tool is based on a dataset of 2,369
book records selected by domain experts from the MEI database,
focusing on the impact of the secularization of religious houses on
historical book dispersal. Figure 2 illustrates the data structure with
a two-level hierarchy, comprising books and monasteries. Each
book instance is accompanied by an origin-destination location
pair, and each monastery is associated with its corresponding re-
ligious order. The Origin-Destination (OD) features [TC21], along
with the hierarchical visualization and decomposition [BJIGA9S8],
have also garnered interest from visualization researchers.

3. Requirement and Task Analysis

Based on our discussions with the domain expert, we identified the
following requirements to achieve the objective of mapping the dis-
persal of books from religious orders:

R1 Display the locations of monasteries in Europe.
R2 Illustrate the current locations of books and their movement.
R3 Aggregate data by country, religious order, and current location.

To address these requirements, we developed the following tasks:

T1 Use color encoding to emphasize the provenance-destination
pairing and the current holding library.

T2 Facilitate comparisons among books or monasteries.

T3 Incorporate mini synchronized maps for aggregating books by
their current location.

T4 Enable extensive dataset exploration & manipulation via table.

TS Create visualizations to present descriptive statistics of the data.

4. Tool Description

The prototype features two interfaces, as shown in Figure 1, to ad-
dress domain requirements. Both interfaces use a multi-view design
to efficiently handle the two-level hierarchical data structure, allow-
ing users to seamlessly switch between books or monasteries for
comparison, exploration, explanation, or identification. A consis-
tent color scheme is employed, encoding data with distinct colors
for different holding institutions to facilitate intuitive comparison
and differentiation of book origins and distributions.

In the MapView Explorer, map-based visualizations (Figure 1 A
& B) emphasize the OD feature and intuitively display the dispersal
of the book. They support the exploration of historical book distri-
bution and offer insights into specific historical questions related
to the secularization of European religious houses. The bar chart
glyphs (J) on the map distinguish the five current libraries, indi-
cating the number of books currently held in each library. Using
small multiples [vdEvW13] for comprehensive data comparison,
five synchronized mini-maps are specifically designed to highlight
data pertaining to each individual library. Connected panels (C, D,
E) supplement the map-based views by providing users with di-
verse perspectives, flexible options, and the ability to interact with
the data for a deeper understanding.

The BarChart Analyzer provides an interactive bar chart visu-
alization, enabling users to select up to five religious orders in a
customizable order to compare the number of books (H) or monas-
teries (G) held in the five libraries.

5. Limitation and Future Direction

As the project continues to progress, there is substantial scope for
refining the prototype, and it is essential to examine factors such
as scalability and performance further. In future developments, em-
phasis will be placed on more formal and systematic evaluations of
the tool prototype’s usability and effectiveness, as well as incorpo-
rating innovative visualization techniques like parallel coordinates
and heatmaps to enhance the representation of OD data within a hi-
erarchical structure. It is noteworthy that our collaborating domain
expert has already put the existing prototype to use in a teaching
session for data presentation and evidence, offering initial confir-
mation of the tool’s practical value. This interdisciplinary visualiza-
tion project, therefore, underlines the potential of visual analytics
in promoting historical research and teaching.
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