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AbstractðThis paper reviews some of the visualizations employed to represent information during the Middle Ages. It discusses 

four kinds of of visualizations: rotae, arc diagrams, tables and trees. It considers the historical context underlying early medieval 

scholarship and how these visualizations were used. 
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INTRODUCTION  

This paper explores examples of medieval information visualization 
that may be found from the Carolingian Renaissance [1] onward. 
Early medieval scholars, struggling with information both religious 
and secular in nature, invented charts and diagrams to bestow visual 
form to abstract concepts. Begun as a few incidental charts created to 
help communicate concepts within their manuscripts, these graphical 
representations had evolved by the twelfth century into routine 
formats for rendering scientific, philosophical, and theological truths.  
It draws upon our earlier research in this area [2- 4] to review 

medieval information visualizationôs origins, and to discuss four kinds 
of visualization modalities: rotae, arc diagrams, trees, and tables. It 
expands this work by providing supplementary visualization 
examples, and discusses the use of these visualizations as part of a 
visual analytic process. For an examination of the historical context 
underlying early medieval scholarship, a discussion of the kinds of 
texts available to visualizers during the early medieval period, and the 
problems of visualization see [2]. Finally, the reader is invited to 
explore the differences between visualizations found herein and in [2 -
4].  

1 MEDIEVAL V ISUALIZATION   

Most early examples of information visualization are found in 
Carolingian manuscripts associated with the quadrivium, the segment 
of Carolingian education focused on arithmetic, geometry, music, and 
astronomy; with the great preponderance of charts and diagrams 
being astronomical or cosmological in nature (c.f. Eastwood [5] for a 
complete discussion). What is significant about these works from an 
information visualization perspective is they contain diagrams 
explicitly created to elucidate concepts within their respective texts. In 
some cases the diagrams that appeared in manuscripts needed to be 
invented by medieval readers, because none were specified in the 
original. In other cases, diagrams that were in an original manuscript 
did not survive uncorrupted into the ninth century, necessitating either 
their reconstitution or invention anew. And finally there were 
manuscripts in which the original author explicitly stated how these 
diagrams were to be constructed. But even precisely defined 
procedures were misinterpreted. As Eastwood has observed, 
Carolingian students and teachers alike were challenged by the 
process of transforming text into visualizations. Thus, given their 
insufficient knowledge of geometry, and their difficulty in assessing a 

diagramôs correctness, the design, construction, validation, 
standardization, and integration of these diagrams into pedagogical 
practice evolved into a protracted process that formally did not abate 
until the infusion of scholarly Greco-Arabic texts into Western Europe 
by the twelfth century [6]. 

2 ROTA  

Isidore of Seville  (c. 560 ï 636) is associated with the appearance of 
the rota, a circular diagram. He is considered one of the greatest 
scholars of late antiquity who is best known as the first encyclopedist 
of the Middle Ages [7]. Etymologiae [8] and De natura rerum [9] are 
two of his works that are of interest to the history of information 
visualization, because they contain diagrams that he considered useful 
for communication of ideas. In particular, De natura rerum contains 
seven figures, six of which are rotae that Isidore devises and employs 
for conveying a variety of concepts including cartography, computus, 
the elements, and the relation of man to the cosmos. 
Fig. 1 displays the first rota that appears in a copy of De natura 

rerum, dated to the beginning of the ninth century (MS 422, fol. 3v, 
Laon, Biblioth¯que Nationale), that was designed to communicate the 
concordance between the Roman (Julian) and Egyptian calendars 
[10]. Egyptian calendars were composed of twelve 30 day months, 
with five days remaining at the end of the year. This rota serves to 
express the number of days that the start of each Egyptian month 
precedes the onset of each Roman month. Beginning in this figure at t 
four oôclock, the labels of the outer ring are read as the months 
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Fig. 1. Calendar, De natura rerum, Isidore of Seville, c. 9th C.  (MS 

422, fol. 3v, Laon, Bibliothèque Nationale). 
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January through December, for the twelve radial divisions of the 
circle. The second ring inward contains Roman numerals followed by 
the letters KL, which specify the number of days that the beginning of 
the Egyptian month precedes the kalends (KL), the first day of the 
Roman month. The three inner rings may be read from the central 
roundel outward in the following way to give the number of days in 
each month in the Julian calendar: Roman numerals ï diebus (days) ï 
month name. Isidore's rota carries with it a less explicitly 
communicated layer of meaning related to the Roman-Egyptian 
calendars. Roman calendars represented a computistical approach to 
fixing time, based on a government's authority at preordaining 
important dates for its population to observe; while Egyptian 
calendars represented time as a natural phenomenon, experienced as a 
progression of the sun's movements through the seasons. The Church 
would eventually take a computistical approach [10][11] to 
accommodate both methods for measuring the passage of time in its 
calculation of important feast days, and thus affirm its magisterial 
authority over its followers. 
The second rota from Isidoreôs De natura rerum is shown in Fig. 

2. It is an Annus-Mundus-Homo diagram from a manuscript produced 
at St. Gallen during the second third of the 9th century (MS Pa. 32, 
fol. 62r, Zofingen, Stiftsbibliothek). This diagram expresses a 
combination of Greek thought on the nature of the universe and the 
state of mankind.  
The ancient Greek cosmology of Empendocles, Pythagoras, and 

Plato begins with two properties of matter and their oppositions ï 
hotness and coldness, moistness and dryness. When taken in 
combination, these properties form the four basic elements (earth 
(terra), air (aer), fire (ignis), and water (aqua)) displayed in logical 
opposition along the cardinal directions of Fig 2. Fire and water are 
opposites, as are earth and air. These elements are linked by shared 
properties. For example, fire and air share the property hotness 
(calidus); water and air share the property moistness (humidus), and 
so on.  
Two additional sets of relationships are layered upon the diagram. 

The first set contains the four seasons: aestas (summer), autumnus 
(autumn), hiems (winter), and ver (spring) displayed as rational 
opposites around the rota in counterclockwise order. The second set is 
related to the concept of the four humors of Hippocratic medicine 
used to describe the human temperament. These are exhibited 
clockwise within the innermost ring of the rota as colera (bile), 

sanguis (sanguine), phlegmatic (here incorrectly given as humor 
instead of pituita), and melancholia (melancholy).  
This rota aligns the cosmic with the human, promulgating both 

the ancient Greek notion and Isidoreôs thesis that man is a small scale 
(microcosm) parallel of the universe (macrocosm) [12]. It is also a 
visual schema for guiding multilevel thought. The rotaôs center points 
to three levels of engagement: the observer (homo), the world 
(mundus), and the year (annus). The concentric rings of information 
underscore the dynamic relationships therein, such as the mobility of 
elements from ignis to aer to aqua to terra; the cycles of the seasons; 
or the transitions in qualities from calidus (hot) to humida (humid) to 
frigida (cold) to sicca (dry).  
The schemaôs generality lends it to be used for displaying the 

direction of the winds, temperatures, and more. For example, Fig. 3 
shows a rota used to display a diagram of the personifications of the 
12 Aristotelian winds from a manuscript created during the second 
quarter of the 12th century (MS Harley 3667, fol. 5v, British Library). 
In all, rotae became the standard means for visualizing a multiplicity 
of concepts through the fourteenth century. 

3 ARC D IAGRAMS  

Boëthius, Anicius Manlius Severinus Boëthius (480 ï c. 524), along 
with Augustine and Aristotle, is considered to be the fundamental 
philosophical author of late antiquity. His treatises on arithmetic, 
geometry, and music were not only essential contributions to the 
quadrivium, but also contain a wealth of visualizations. Boëthius 
believed that visual representation of information was an important 
pedagogical tool for clarifying concepts. As a result, his works on 
arithmetic and music are filled with illustrations. Fig. 4 shows a 
diagram from Book 1 of Boethiusôs De institutione arithmetica taken 
from a tenth century manuscript (MS Cod. 358(610), fol. 56, 
Einsiedeln, Stiftsbibliothek) which he uses as part of a discussion of 
ñthe nature of the odd times the even.ò  

At the core of this diagram is a 4 x 4 square array consisting of 
even numbers that are related through multiplication. Boethius uses 
latitude and longitude to designate rows and columns, respectively, 
and connects these with arcs, each of which is labeled with a number 
that is the product of two numbers that anchor each arc. For example, 
the multiplication of far left (12) and right (96) numbers of the top 
row produces 1152 (ǭcLii), the numbers viewed along the apical arc. 

Fig. 2. Annus - Mundus - Homo diagram, Isidore of Seville (MS 

Pa. 32, fol. 62r, Zofingen, Stiftsbibliothek). 
Fig. 3. Twelve Aristotelian Winds (MS Harley 3667, fol. 5v, British 

Library). 



Arcs are an important part of Boethiusôs graphical schema. He 
uses them in his discussions of arithmetic and geometric ratios, and 
they are integral to his treatise on music which has its foundation in 
ancient Greek musical theory. In Fig. 5 Boëthius charts three 
tetrachord genera for the monochord. The monochord is a single 
stringed musical instrument invented by Pythagoras to study ratios 
that eventually became an integral part of medieval music education. 
A tetrachord is a four note series having a specific pattern of whole 
and half steps, that served as a basis for Greek and Medieval melodic 
construction. Here, the three monochord genera are plotted from top 
to bottom: the diatonic genus (e.g. whole, whole, half steps), 
chromatic genus, and enharmonic genus. What is immediately 
noticeable from this image is its overall complexity. It is probably 
the most complex visualization of early medieval times, and 
concomitantly the most difficult to craft and understand, even with 
direct reference to the associated text. Yet,  this visualization and 
nearly all other illustrations in Boëthius' manuscript were copied and 
disseminated throughout the Middle Ages, making De institutione 
musica the standard musical textbook for over 400 years. Clearly, 
these illustrations were an important part of musical pedagogy that 
justified the investment of significant skill and effort required for 
their reproduction. 

4 TABLES  

Most early medieval tables were related to physical or natural 
phenomena that exhibited robust temporal attributes (e.g. 
astronomical measurements). They were used as well to organize all 
manner of information, including eclipses, urine samples, regnal 
lists, etc. (c.f. [3] for a discussion). However, they could be 
conceptual in nature as well, helping communicate philosophical or 
theological theories. The Tower of Wisdom is one such example.  

The Tower of Wisdom (Fig. 6) from the De Lisle Psalter (MS. 
Arundel 83 II, fol. 135, British Library) is a tabular arrangement of 
information that appeared in c. 1310. Its design was meant to play an 
essential role in the medieval art of memory ï the utilization of a 
collection of mnemonic principles and techniques to organize 
memory, improve its recall, and to enrich the thinking process as a 
whole [13].  

The original concept and design for the Tower of Wisdom came 
from the Franciscan cleric John of Metz, who created it as a visual 
aid and object of meditation on moral teaching [14]. Anchored 
within an architectural frame, the table is meant to be read from 
bottom-to-top by following an alphabetical sequence of labels. 
ñHumilityò is the towerôs foundation. Resting upon it are four pillars 

representing the cardinal virtues (prudence, justice, fortitude, and 
temperance) that rise to support the tower. The faithful climb a set of 
stairs to reach ñcharity,ò the underlying truth to all the moral 
teachings compiled within the tower, and enter it through a doorway 
labeled ñobedienceò and ñpatience.ò They then ascend the tower 

Fig. 4. Arithmetic diagram from Bo±thiusôs De Arithmetica (MS 

Cod. 358(610), fol. 56, Einsiedeln, Stiftsbibliothek). 

Fig. 5. Musical arc diagrams for the monochord from Bo±thiusôs 

De institutione musica (MS VadSlg. 296, fol. 96r, St. Gallen, 

Kantonsbibliothek, Vadianische Sammlung).  

Fig. 6. Tower of Wisdom (MS. Arundel 83 II, fol. 135, British Library) 


